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DISCLAIMER 

The Environmental Research Laboratories do not approve, 
recommend, or endorse any proprietary product or proprietary 
material mentioned in this publication. No reference shall 
be made to the Environmental Research Laboratories or to 
this publication furnished by the Environmental Research 
Laboratories in any advertising or sales promotion which 
would indicate or imply that the Environmental Research 
Laboratories approve, recommend, or endorse any proprietary 
product or proprietary material mentioned herein, or which 
has as its purpose an intent to cause directly or indirectly 
the advertised product to be used or purchased because of 
this publication. 

ii 



CONTENTS 

VOLUME II 

RU II Page PI Category - Discipline 

204 1 Hopkins, D. ,/Hazards - Permafrost 
205 10 Barnes, P. JHazards - Ice 
206 23 Vallier, T. ~azards - Geology 
208 24 Dupre, w. · Transport - Coastal Morph. 
210 47 Page, R. Hazards. - Geology 
212 76 Molnia, B. Hazards - Geology 
217 77 Hansen, D. Transport - Phys. Ocean. 
229 87 Pitcher, K. Receptors - Mammals 
230 113 Burns, J. Receptors -Mammals 
232 144 Burns, J. Receptors -Mammals 
237 177 Drury, W. Receptors - Birds 
243 205 Calkins, D. Receptors - Mammals 
248 239 Shapiro, L. Receptors - Mammals 
250 263 Shapiro, L. Transport - Ice 
251 287 Pulp an, H. Hazards - Geology 
253 314 Osterkamp, T. Hazards - Permafrost 
257 339 Stringer, w. Transport - Ice 
265 357 Shapiro, L. Transport - Ice 
267 380 Belon, A. Transport - Phys. Ocean. 
271 396 Rogers, J. Hazards - Permafrost 
275 416 Shaw, D. Contaminant Baselines - Chemistry 
289 426 Royer, T. Transport - Phys. Ocean. 
290 451 Hoskin, c. Hazards - Geology 
327 470 Hampton, M.'/ Hazards - Geology 
332 471 McCain, B. Receptors - Microbiology 
337 494 Lens ink, c. Receptors - Birds 
341 495 Lens ink, c. Receptors - Birds 
350 496 Rosenberg, D. Synthesis - Management 
351 507 Dieter, E. Synthesis - Management 
356 512 Broad, A. Receptors - Intertidal 
359 529 Horner, R. Receptors - Plankton 
362 550 Audet, J. Synthesis - Data 
367 569 Reynolds, R. Transport - Phys. Ocean. 
370 601 Hickok, .D. Synthesis - Data 
389 610 Whipple, J. Effects - Laboratory 
417 611 Lees, D. Receptors - Intertidal 

v 
<:;'- ~0 { . .(} 7)_ {/IJ \ 

Lt11---hv) :!~ c J 

iii 



For information purposes the contents of Volumes I and III are also given. 

RU II Page 

3 1 
5 30 
6 73 

16 101 
19 138 
29 163 
43 182 
48 188 
59 215 
67 234 
68 247 
69 256 
71 263 
72 280 
73 301 
77 348 
78 358 
83 381 
87 429 
88 447 
91 462 
96 472 
98 488 

105 503 
108 510 
138 535 
140 551 
141 565 
152 584 
153 608 
162 636 
172 659 
190 683 
194 711 
196 730 

CONTENTS 

VOLUME I 

PI 

Arneson, P. 
Feder, H. 
Carey, A. 
Davies, J. 
Barton, L. 
Atlas, R. 
Hertz, H. 
Barrick, D. 
Hayes, M. 
Braham, H. 
Braham, H. 
Braham, H. 
Kooyman, G. 
Rice, S. 
Malins, D. 
Favorite, F. 
Merrell, T. 
Hunt, G. 
Martin, S. 
Weeks, W. 
Aagaard, K. 
Patten, S. 
Pritchard, R. 
Sellman, P. 
Wiens, J. 
Hayes, s. 
Galt, J. 
Coachman, L. 
Feely, R. 

·Cline, J. 
Burrell, D. 
Risebrough, R. 
Morita, R. 
Fay, F. 
Divoky, G: 

iv 

Category - Discipline 

Receptors - Birds 
Receptors - Benthos 
Receptors - Benthos 
Hazards - Geology 
Receptors - Fish 
Receptors - Microbiology 
Contaminant Baselines - Chemistry 
Transport - Phys. Ocean. 
Hazards - Geology 
Receptors - Mammals 
Receptors - Mammals 
Receptors - Mammals 
Effects - Laboratory 
Effects - Laboratory 
Effects - Laboratory 
Effects - Ecosystems 
Receptors - Intertidal 
Receptors - Bird 
Transport - Ice 
Hazards - Ice 
Transport - Phys. Ocean. 
Effects - Laboratory 
Hazards - Ice 
Hazards - Permafrost 
Receptors - Birds 
Transport - Phys. Ocean. 
Transport - Phys. Ocean. 
Transport - Phys. Ocean. 
Contaminant Baselines - Chemistry 
Contaminant Baselines - Chemistry 
Contaminant Baselines - Chemistry 
Receptors - Birds 
Receptors - Microbiology 
Receptors - Mammals 
Receptors - Birds 

l 
l 
I 
l 



RU ff 

423. 
424 
425 
427 
428 
429 
430 
431 
435 
454 
460 
467 
468 
473 
480 
481 
483 
497 
499 
500 
506 
512 
516 
519 
526 
527 
529 
530 
531 
536 
537 
541 
545 
549 
556 
557 
563 

Page 

1 
41 
80 

101 
128 
138 
139 
140 

'1.41 
194 
244 
262 
304 
313 
320 
358 
372 
390 
404 
450 
490 
513 .. 
540 
556 
569 
603 
636 
670 
684 
726 
739 
756 
769 
791 
807 
819 
823 

CONTENTS 

VOLUME III 

PI 

Grau, C. 
English, T. 
Larrance, J •. 
Alexander, V. 
Polcyn, F. 
Nelson, C. 
Cacchione, D. 
Sallenger, A. 
Leendertse, J, 
Anderson, J. 
Roseneau, D. 
Truett, ·J. 
Macdonald, K. 
Hopkins, D. 
Kaplan, I. 
Hall, J. 
Biswas, N. 
Crane, M. 
Mattson, J. 
Warner·, J. 
Robertson, D. 
Blackburn, J. 
Vigdorchik, M. 
Carsey, F. 
Matthews, J. 
Petersen, J. 
Naidu, A. 
Cannon, P. 
Mungall, J, 
Frank, M. 
Schell, D. 
Coachman, L. 
Hameedi, J. 
Charnel!, R. 
Dean, W. 
MacLeod, W. 
Eschmeyer, W. 

v 

Category - Discipline 

Effects - Laboratory 
Receptors - Plankton 
Receptors - Plankton 
Receptors - Microbiology 
Receptors - Fish 
Hazards - Geology 
Hazards - Geology 
Hazards - Geology 
Transport - Phys. Ocean. 
Effects - Laboratory 
Receptors - Birds 
Effects - Ecosystems 
Synthesis - Data 
Hazards - Permafrost 
Contaminant Baselines - Chemistry 
Receptors - Mammals 
Hazards·- Geology 
Synthesis - Data 
Transport - Phys. Ocean. 
Contaminant Baselines - Chemistry 
Contaminant Baselines - Chemistry 
Receptors - Fish 
Hazards - Permafrost 
Transport - Phys. Ocean. 
Transport - Phys. Ocean. 
Synthesis - Dad 
Transport - Coastal Morph. 
Transport Coastal Morph. 
Transport - Phys. Ocean. 
Transport - Phys. Ocean. 
Receptors - Microbiology 
Transport - Phys. Ocean. 
Synthesis - Data 
Transport - Phys. Ocean. 
Contaminant Baselines - Chemistry 
Transport - Coastal Morph. 
Data Management 



Table I 

Classification of Research Units as to Tasks 

Data 
A c D E F Management 

43 16 48 3 232 71 350 
152 59 91 5 237 72 351 
153 87 138 6 243 73 362 
162 88 140 19 248 77 370 
275 98 141 29 332 96 468 
480 105 208 67 337 389 497 
500 204 217 68 341 423 527 
506 205 250 69 356 454 545 
556 206 257 78 359 460 563 

210 265 83 417 467 
212 267 108 424 
251 289 172 425 
253 367 190 427 
271 435 194 428 
290 499 196 481 
327 519 229 512 
429 526 230 537 
430 529 
431 530 
473 531 
483 536 
516 541 

549 
557 

~<Jork Statements are arranged in numerical order according to research 
unit numbe~, beginning on page 1. 

vi 



Table II 

Distribution of Research Units in Lease Areas 

Lower 
Bristol Chukchi Cook Non-Site 

Aleutians Beaufort Bay Sea Kodiak Inlet NEGOA Norton St. George Specific 

16 6 67 59 5 3 5 5 16 43 
67 29 77 69 59 5 68 19 77 71 
68 69 141 87 68 29 78 69 83 72 

138 87 194 88 78 48 138 87 108 73 
217 88 232 172 138 138 140 88 141 96 
289 91 248 196 140 152 210 152 194 389 
337 98 257 230 194 153 212 153 196 423 

105 267 232 217 162 217 162 206 454 
162 289 248 229 190 229 194 230 499 
172 337 253 243 194 243 196 232 500 
190 435 257 251 229 289 208 248 537 
196 556 267 289 243 337 230 257 549 
204 271 290 251 341 232 289 557 
205 289 327. 267 367 237 337 
230 337 332 275 417 248 427 

< 232 356 337 289 481 257 435 ,..... 
~· 248 359 341 290 267 556 

250 427 367 327 275 
253 460 480 341 289 
257 473 506 367 290 
265 483 417 337 
267 516 424 427 
271 536 425 429 
275 541 430 430 
289 480 431 
290 512 435 
337 480 
341 483 
356 541 
359 
467 
473 
516 
519 
526 
529 
530 
531 
536 

--------- -



BEAUFORT 
FEDERAL/STATE December 1979 

(near .·shore) 

fu::m~·:·: --

\ 
\ 

eFairbanks 

ALASKA OUTER CONTINENTAL SHELF 

AREAS PRESENTLY SCHEDULED FOR LEASING 

viii 



1978 Proposal 
R. U. 204 

TITLE: Offshore permafrost studies, Beaufort Sea 

PRINCIPAL INVESTIGATOR: David M. Hopkins 

INSTITUTION AND DEPARTMENT: U.S. Geological Survey, Branch of Alaskan Geology 

DATE OF PROPOSAL: June 28, 1977 

REQUIRED SIGNATURES: 

Principal Investigator 

Name David M. Hopkins 
------------~~-----

Date June 28, 1977 
--------~~------------

Address 345 Middlefield Road, Menlo Park, CA 94025 

Telephone FTS 467~2659 

Required Organization Approval 

Name A. Thomas Ovenshine 

Address 345 Middlefield Road, Menlo Park, CA 94025 

Telephone FTS 467-2231 

Organization Financial Officer 

Nam~lwood H. Like ?"-rtt,~._cl.a._ ~- ~.,~t(~ 
Address Office of Mineral Resources, U.S. Geological·survey, 

National Center, Mail Stop 913, 12201·sunrise Valley Drive, 
Reston; VA 22092 

Telephone; FTS 928-6572 



TECHNICAL PROPOSAL 

I. Title: Offshore permafrost studies, Beaufort Sea 
Research. Unit 204 
Proposed dates: October 1, 1977-September 30, 1978 

II. Principal Investigator: D. M.· Hopkins 

III. Cost of Proposal 

Total $46,740 

IV. Background 

Studies conducted during the early 1970ts near Point Barrow by 
R. E. Lewellen (funded by the Office of Naval Research) and on the 
Canadian segment of the Beaufort Sea shelf by the Canadian Depart
ment of the Environment showed that, contrary to expectations, 
permafrost is widely distributed offshore. The permafrost is 
evidently largely relict. Calculations by Lachenbruch (R.U. 204) 
and Osterkamp and Harrison (R.U. 253) ·indicate that the prolonged 
persistence of permafrost on the continental shelf must indicate 
a considerable ice content distributed through a thick vertical 
section. Osterkamp and Harrison showed that salt advection and 
salt diffusion may also play a considerable role in the rate at 
which ice-bonded permafrost is dissipated after submergence. ·Ice
rich permafrost in sub-sea sediments can pose a serious hazard to 
the integrity of structures associated with the exploration, 
recovery, and transportation of petroleum on the continental shelf, 
and so a joint effort by the u.s. Army Cold Regions Research and 
Engineering Laboratory (R.U. 105) and the u.s. Geological .Survey 
(R.U. 204) was undertaken to determine the temperature, ice- or 
water-content, pore-water chemistry; lithology, and engineering 
characteristics of sub-bottom sediments on the Beaufort Sea shelf 
in and near Prudhoe Bay. 

During spring, 1976, four boreholes ranging in depth from 15 to 50 m 
were completed, and experiments were conducted by some of the CRREL 
participants in order to develop a probe technique that would let us 
quickly and cheaply extend the results obtained by drilling. In 
spring, 1975, five additional boreholes were completed, and many 
probe holes were punched down, giving us a detailed three-dimensional 
picture of the distribution of thawed ground and underlying perma~· 
frost in and near Prudhoe Bay. Our efforts were focused in the 
Prudhoe Bay area mainly for logistic reasons, but the information 
obtained can be generaiized to other parts of the Beaufort Sea shelf. 
We felt some pressure to distribute our study over a larger area. 
However, the intense local variability of permafrost only became 
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TECHNICAL PROPOSAL (cant.) 

IV. Background (cont.) 

apparent as a result of concentration of our effort in this one 
critical area. If we had spread our nine holes over a larger re~ 
gion, it would have been impossible to determine whether we were 
looking at a pattern variable on a small scale or whether the 
variation resulted from regional differences in climatic and 
geologic history. 

Preliminary analysis of our results indicates that permafrost is 
widely but irregularly distributed, that it extends at least 18 km 
from the present shore beneath water nearly 15 m deep, and that at. 
least 10m of thermokarst subsidence must be. anticipated after an 
area has become submerged by shoreline erosion or rising sea level. 

OUr boreholes are supplemented by a series of boreholes drilled 
earlier by Osterkamp and Harrison (R.U. 253). A study of coastal 
permafrost and shoreline retreat (R.U. 473) provides a basis for 
understanding and extrapolating our results. Barnes and Reimnitz 
have attempted to trace the top of permafrost laterally from our 
borehole sites using high-resolution seismic reflection profil~,s 
(R.U. 205). Seismic refraction lines by J. C. Rogers (R.U. 271>
confirm the borehole-based profiles of the top of permafrost wi·~,in 

''~ several kilometers of the present shore but indicate that, furtheh 
seaward, the top of permafrost is extremely irregular and less 
sharply defined than we had anticipated. · OUr data is used in M. 
Vigdorchik's effort to develop a pr~dictive model for the distribu
tion of offshore permafrost (R.U. 516). 

v. Objectives 

1. Determine the temperature, lithology, degree of ice bonding, 
and ice c~:>ntent of permafrost in. cores from a se~ies of off~ 
shore boreholes in the Prudhoe Bay area • 

. 2. On the basis of geochronological analyses of material from 
these boreholes, determine the history of sea level and of 
lateral ~igration of the shoreline on the Beaufort Sea shelf 
during the last 30,000 years. 

3. Determi~e as nearly as possible the quantity ~nd timing of 
thermokarst subsidence at the borehole sites. 

4. Combining data from this study and R.U. 473, establish a quanti
tative climatic-thermal history for the Beaufort Sea area during 
the last 30,000 years. 

Releyance: These data are needed as inputs for development of 
predictive. models of the distribution of permafrost on the con
tinental shelf of the B~~ufort Sea and as inputs for estimates 
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TECHNICAL PROPOSAL (cont.) 

V. Objectives (cont.) 

of the amounts of potential thermokarst subsidence at particular 
sites near Prudhoe Bay. Knowledge of the distribution and ice 
content of permafrost is needed in order to anticipate ~reas 
where subsea permafrost and potential thermokarst subsidence 
poses a threat to the integrity of structures and tunnels used 
for exploration and recovery of petroleum and gas on the con
tinental shelf, and to recognize potential blow-out situations 
involving clathrates or oil, gas, or ground water trapped be
neath permafrost. 

VI. General Strategy and Approach 

The field program, involving collection and field description of 
cores and cuttings, the penetration of the bottom with probes, 
and the geothermal logging of the boreholes and probe holes has 
now been completed. Analytical work on samples and g@ftthermal 
data collected in 1976 is completed b~t analysis of the 1977 bore
holes has barely begun and cannot progress very far until autumn, 
1977, because several of the participants are involved in other 
summer field programs, notably R.U. 473. 

Segments of 1977 cores allotted to the U.S.G.S. have now been 
radiographed. Sample splits are being washed to concentrate fora
minifera, ostracodes, pollen, wood, and other plant remains. Marine 
fossils and microfossils, pollen, and seeds will be identified in 
autumn and will then be used to reconstruct climatic and deposi
tional history. (Study of the frozen cores is being conducted at 
CRREL.) Then suitable samples will be sacrificed for radiocarbon 
dating and amino-acid-racemization studies in order to provide age 
estimates for various levels in the cores. Pebble lithology and 
pebble roundness will be measured in order to· develop supplemental 
information on former sources of sediment, direction and mode of 
transport, and environment of deposition. 

These· analytical studies will provide information on sedimentation 
rates and rates of sea level changes, data'needed in order to reconstruct 
the thermal history at individual borehole sites. Experience with 
our study of the 1976 samples indicates that these studies will pro
vide insight into the vertical distribution of excess ice in un-
thawed ground and will provide a basis for estimate of the timing 
and amount of thermokarst subsidence following submergence of indi
vidua.l sites. 

Equilibrium temperature profiles will be calculated for each bore
hole and probehole site~ The results will be compared with geother
~1 results obtained from the 1976 drilling, and the attempt will 
then be made to draw general conclusions about the horizontal and 
vertical distribution of bonded and unhanded permafrost on the 
continental shelf of the Beaufort Sea. 
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TECHNICAL PROPOSAL .tcont .} 

VII. Sampling Methods 

All core samples were subdivided into subsamples suitable for study 
of stratigraphy, engineering parameters, and water chemistry. Engi
neering and water-chemistry samples were given to CRREL, and strati
graphic samples were retained by U.S.G.S. During 1976, cuttings 
washed up between coring intervals were collected as completely as 
possible; because these samples are less useful, in 1977 we limited 
collection of wash samples to about 500 grams .for each one-meter 
interval of advancing holes. These samples are useful only for 
studies of pebble lithology and, at some horizons, geochronology. 

VIII. Analytical Methods 

Identification and counts of foraminiferal and ostracode species 
in 100-gram samples; identification of pollen in selected samples; 
identification of any other recognizable organic remains (seeds, 
insects, bones, crustaceans); roundness and pebble-lithology 
counts; radiocarbon and amino-acid-racemization stuaies for geo
chronological dating. Calculation of equilibrium temperature 
profiles at each borehole and probe site. 

IX. Anticipated Problems 

We need more than 4 months to complete annual report. 'I estimate 
that at least one year will be required to complete descriptive and 
analytical work. Principal Investigator must fund 50% of his 
salary in order to maintain his participation in this study. 

X. Deliverable Products 

A~ No digital data. 

B and c. Narrative reports and visual data (this will all be sub
mitted with or as part· of Quarterly, Annual, and Final Reports). 

·1. Graphic logs for nine offshore bore})oles at Prudhoe Bay. 
2. Graphic log and identification chart listing and interpreting 

microfauna in marine section of offshore boreholes •. 
3. ·Fence diagram and probably a map showing distribution and 

thickness of bonded and unhanded permafrost and of various 
types and ages of subsea sediments in the Prudhoe Bay area. 

4. Graphic thermai logs and explanatory report for the Prudhoe 
Bay boreholes. . 

s. Diagram and interpretive report on sea~level history in 
Beaufort Sea. 

6. Interpretive diagram of thermal history-at ground-air or 
bottom-water interface during last 30,000 years at each of 
the Prudhoe Bay boreholes. 

7, Interpretive report on amount and timing of thermokarst sub
sidence in submerged areas on the Beaufort Sea shelf. 
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TECHNICAL PROPOSAL (cont.) 

8. These will be combined into an interpretive report on factors 
affecting distributio~ and character.of permafrost in the 
Prudhoe Bay area and on the Beaufort Shelf. 

D. No other non-digital data. 

E. Data Submission Schedule: not applicable. 

XI. Information Required from Other Investigators 

·Need all available data on bottom temperatures, shoreline geology 
and permafrost conditions, and thermal data from other boreholes. 
R.U. 204 and R.U. 105 share operational tasks and they work from 
the same data base; ·our present informal and steady information 
exchange must continue. R.U. 473 is conducted in support of 
R.U. 204 and generates shoreline permafrost and geological data 
needed by R.U. 204. We also must stay in touch with data and 
interpretations arising from R.U.'s 253, 271, and 516. I recom
mend that a meeting of all offshore permafrost researchers be 
organized during winter of 1977/78, perhaps in conjunction with 
the Annual Meeting of National Research Council' s_ Permafrost 
Committee. 

XII. Not applicable. 

XIII. Special Sample and Voucher Specimen Archival Plans 

Samples archived in Principal Investigator's office until no 
longer needed and then to be discarded. 

Important paleontological specimens will be retained in collections 
of Paleontology and Stratigraphy Branch of U.S. Geological Survey as 
long as needed. Types~ illustrated specinlens, and other significant 
material will ultimately be deposited in the U.S. National Museum. 

XIV~ Logistics Requirements - none 

XV. Management Plan 

Management of the project is the responsibility of the Principal 
Investigator and the administrators of the Geological Survey. The 
l?rincipal Investigator will lead and supervise the proposed work. 

See !>age 8. 

-XVI. OUtlook 

This J>roject will be essentially completed near the end of FY 1978, 
and no funds will be sought during the following fiscal year. Re
ports prepared in connection with the project~ay still be in 
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TECHNICAL PROPOSAL (cont.) 

XVI. Outlook (cont.) 

editing and drafting stage .at the end of the year, but no funds 
will be sought during the following fiscal year. 

The final product will be one or more interpretive reports with 
maps discussing the distribution of bonded and unbonded perma
frost, the thermal regimen, the vertical distribution of excess 
ice, and the potential for thermokarst subsidence, and the recent 
climatic and geologic history of the Prudhoe Bay area and then out
lining factors governing the distribution of bonded permafr9st on 
the continental shelf of the Beaufort Sea. 

XVII. 1. Updated Activity/Milestone/Data Management Charts will be sub
mitted quarterly. 

2. Quarterly reports will be submitted in sufficient time during 
the contract year to be in OCSEAP hands by the first day of 
January, July, and October, annual reports by April 1. The 
Final Report will be submitted within 90 days of the termina-' . 
tion of .the contract. 

3. Where biota are concerned, all species and higher categories 
will be represented by the voucher specimens that will be pre~ 
served, labeled, held, and shipped to an official OCSEAP
designated repository in conformity with OCSEAP voucher speci
men policy. Vouchering will include life history stages 
(e.g., larvae, juveniles, adults) when these are used, and 
sexes where these are morphologically distinguishable. 

4. At the option of the Project Office the P.I. is prepared to 
travel to the Project Office at least twice during the con
tract year to review project status and progress. Such reviews 
will be scheduled on dates mutually satisfactory to both parties. 
It is understood tnat costs of the travel and per diem for these 
trips will be borne by the Project Office. 

5. Data will be provided in the form and format specifie~ by 
OCSEAP, accompanied by a data documentation form (NOAA 24-13}. 

6~ Data will.be submitted within 120 days of the completion of a 
cruise or 3 ~onth data collection period, unless a written 
waiver has been received from the Project Office. This does 
not apply to report requirements (see par. 2). 

7. Within 10 days of the completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23} 
will be submitted to the Project Data Manager. 
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XVII. 8. Title for all property purchased with OCSEAP funds remains 
with the U.S. Government pending disposition at contract 
termination. 

9. Three (3) copies of all publication or presentation manuscripts 
pertaining to technical or scientific material developed under 
OCSEAP funds will be submitted to the appropriate Project Office 
at least sixty (60) days prior to release. The release of such 
material within a period of less than sixty (60) days shall be 
made only with prior written consent of the Project Office. 
News releases will first be cleared with the appropriate Project 
Office. 

10. All publications and presentations of material developed under 
OCSEAP funds will acknowledge BLM/OCSEAP sponsorship. The fol
lowing standard acknowledgement is acceptable. 

"This study was supported by the Bureau of Land 
Management through interagency agreement with the 
National Oceanic and Atmospheric Administration, 
under which a multi-year program responding to 
needs of petroleum development of the Alaskan 
continental shelf is managed by the OUter' 
Continental Shelf Environmental Assessment 
Program (OCSEAP) Office." 
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Erk Reimnitz 
David Drake 

Institution: Pacific-Arctic Branch of Marine Geology 
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TECHNICAL PROPOSAL 

I. . Title: Geologic processes and hazards of the Beaufort Sea shelf and 
coastal regions 

~esearch Unit Number: 205 - P 5 

Contract Number• 

Proposal Date. of Contract: October 1977- September 1978 

II.- Principal Investigators: Peter Barnes, Erk Reimnitz, David Drake 

III. Cost of Proposalr 

c. Total 
D. Distribution of Effort in Lease Area, 

90'1. Beaufort Sea 
10'1. Chukchi Sea 

IV. Background: 

$93,500 

This project has studied_ geologic processes which are uniqUe to the arctic 
shelf environment, where ice plays a dominant role. Using sediment'profiling, core 
sampling, diving, underwater TV and photography, therrnoprobes, oceanographic 
sensors and remote sensing, the effect of ice on sediments, bathymetry, heat 
transfer and river discharge and sediment transport were investigated. 

Because offshore development is likely to be limited to the ice zone inshore 
of· the stamukhi, our studies have and will continue to emphasize this region 
(0-30 ml -although interest in the outer shelf for utilization necessitates some 
consideration of th:J:s area. To date we have learned a great deal about the 
doMinating influence of ice on the geologi~ environment. Rates of gouging inside 
the stamukhi are beginning to be understood, however, the seasonal distribution 
of events is unknown. Our understandi'ng of sediment thickness and distribution 
is reasonably complete, although our seismic records have shown· at least two 
fe~tures.which may be hazards, un~lained hyperbolas and acoustic blank spots. which 
may be related to ice or gas in near surface sediments, Delta front processes are 

-being initiated this fiscal year addressing the interacti:'On of rivers and the 
coastal zone, Results from summer suspended sediment studi~s along with near 
hottOIIl current measurements has helped def:!:ne transport vectors along the coast in 
summer, although rates, composition and seasonality are p(:x,rly understood. 
MOrphologic features in addition to the ice gouging are apparently very dynamic 
on the inner part of the shelf~ shoals, coastlines and islands are changing, 
although the rates, volumes and ti'l!ling df change are poorly understood, 
In ~st aspects of our studies we have found it to our advantage to relate to 
other projects including: Hopkins {473l, Osterkamp and Flarrison (;!531. Selll!lail!l 
QOS}_, Rogers ~711 Lewellen {4011 Aagaard (Jll}, Naidu C529l 1 Shapiro ~SOl, 
Weeks @81, Stringer l257), carey (61, Broad 056:[, and Bufford {481, 

In our work to date each new data gathering and analysis effort has brought 
to light areas Where further research. is needed to define a hazard or to under
stand,a process. We anticipate that this year•s field effort will be no 
ditferent and new problems will be delineated which need to be assessed. 
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v. Objectives 

1 } TO gain an understanding of year-round processes within the extensive 
bottom-fast-ice zones .of. arctic. del t:As, Harrison Bay has been chosen as an 
example because extensive background data exists for the Colville River system, 
and because the high oil potential and ongoing oil drilling.is now taking place 
in the bay. 

2 1 To establish a longer time~ata base for knowledge of the repetitive 
rate of ice gouging, and attempt to extend our knowledge offshore through 
the stamukhi zone. The presently held belief that ice gouging on the deeper 
part of the shelf does not take place today could become very costly for 
industry and the environment. 

3 ) Attempt to evaluate the causes of striking anomalies seen in our seismic 
records of certain areas, Among possible causes are; al gas within the sediment, 
b) clathrates, cl high relief of the upper surface of ice-bonded sediment, d) ground 
ice within the upper shelf sediment, and other factors. Until these are understood, 
they present a real hazard to offshore development, 

~)Contribute additional data on the physical·properties of shelf sediments, 
such as shear strength, penetration rate-of objects, pore water salinities, 
·temperature, and freezing_points. Such data will lead to a better understanding 
of bottom processes and the forces involved in the formation of ice gouges, and 
an evaluation of potential hazards in offshore constructi-on, 

5 l Continue our _study and evaluation of coastline stability as related to 
marine and thermal processes, sediment sources and transport, and man's construc
tion of causeways, artificial islands, and ice pads as drill bases. 

6.) To study·the configuration of the undersurface of undeformed first-year 
ice and o! multi...year ice. A knowledge of this surface is not only important for 
evaluating how an~Lhow much spilled oil can be trapped, and how it would spread, but as 
a substrate for an inverted benthic community and a surface of high primary 
productivity. 

7 } Continuation o! data reduction and preparation of reports, We 
anticipate that our emphasis and priorities, as in our Beaufort Sea studies 
over the past 7 years, will shift during the next year. 
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VI. General Strategy and Approach 

The 1st objective would' be accomplished by continuation of on-ice 
and skiff operations to measure the relationship of·under-ice profiles to 
bottom profiles in the lCi-klu wide zone from the delta shore to the 2-m isopath, 
to measure vertical fluctuations of the ice with meteorologic and astronomic 
tides, to measure· current flow velocities in the narrow sapce between ice and 
2-m bench surface,.and to monitor seasonal changes of this surface. 

In order to accOlllplish the 2nd objective inside the stamukhi zone (approx, 
20-m isobathl we will continue monitoring the sea floor alon'g precisely navigated 
tracks with side-scan sonar and fathometer, We will also attempt to plow an 
artificial furrow from the beach to the 20-m isobath, along which we would 
monitor the number and location of future ice intercepts and the rate of 
infilling by sediments in different depth zones, 

The possibility of having gas-charged sediments, suggested by certain 
seismic phenomena, will be investigated by collection and analysis of sediments 
across boundaries where such phenomena occur. The cause of hyperbolas seen in 
the seismic records will be studied together with Jim Rogers (RU 271). Initially, 
we will attempt to deter~~~ine the horizontal extend and the depth to the top of a 
particular point-source reflector within Prudhoe Bay proper, by attempting· to 
core into such a beast with our vibratory tool, and by other methods and 
approaches which we will devise, 

Sediment physical properties will be studied as in the past using a combination 
of in situ vane shear measurements,· measurements of pore water salinities in long 
cores and surface samples, measurements of sea floor temperatures, and calculations 
of sediment freezing temperatures in different shelf environments, 

Stability of coastal features will be investigated through study of long 
cores and seismic reflection profiles and through continued monitorin~ of 
certain island and nearshore bottom areas. We have begun, and will ccmtinue to 
monitor, 'sea floor areas near the new causeway and below the Union Oil ice 
platform for changes, and attempt to relate these to our knowledge of marine 
geologic and ice processes in the area, and to our understanding of sediment 
sources. The under-ice morphology of first-year ice will be monitored by 
dragging a side-looking sonar in an inversed attitude through cuts of 
several hundred meter lengths made with a •ditch witch,• and along newly 
formed leads. Coupled to the side~looking sonar would be a narrow-beam 
upward-looking sonar. Bottom-1110unted sonars would be installed for periods of 
up to a year for the purpose of studying the submerged relief of multi-year 
ice and recording these data, Knowledge of :tee drift rates would be used to 
correct the horizontal scale of such records. These data will be related to 
our &ita on i'ce gouges in tbe test areas. 
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VII, Sampling !llethods: 

Temporal and spatial sampling schemes will be dictated by field conditions of 
ice and logistics capabilities. Sampling locations will often be determined 
on the basis of real time profiling, side-scan sonar, SCUBA, TV or other on-site 
observation tools, In general, our sampling transects have run perpendicular 
to the coast, The broad scope of this project requires a varied sampling 
effort, This includes: 

Towed. temperature, salinity, transmissivity sensors 
High-resolution seismic equipment 
Side-scan sonar 
Precision tathometer 
Precision navigation system 
SCUBA techniques 
Upward-looking sonar recorders (under-ice profiles) 
Vibracoring device 
Ha."ld corers 
Grab samplers 
Bottom-Plow and strenqth measuring tools 

Tide ana ice level recorders 
Ice displacement monitors 

VIII,Analytical Methods: 

Sample analysis and data reduction will follow standard techniques 
previously used in the study area, .which are summarized fn: 

Barnes, P., Reimnitz, E,, 1974, "Sedimentary processes on Arctic shelves of 
northern coast. of Alaska"; In Proceedings of the Arctic Institute 
of North America Symposium on Beaufort Sea Coast and Shelf Research, 
Arlington, ~., Arctic !nst. No. Am. p. 301-353. 

Reimnitz, E,, and Barnes, P,, 1974, •sea ice as a geologic agent on the 
Beaufort Sea shelf of Alaska," ibid, p. 439-467. 

Drake, D~E., 1976_; "Suspended sedi.ment;t!ransporb·.oa.nd !I!Ud deposition on .Continental 
Shelves"; In stanley, D.J. and Swift, D,J,P. (eds.l, Marine·. 
Sediment Tr;nsport and Environmental Management, Wiley-Interscience, 
p. 127""'158. . 

Core material will be x-radiographed and sediment peel casts constructed 
for the study of internal structures that provide ·L•formation on depositional 
disturbance, Where appropriate, surface sediment samples will be sa.:mpled and 
analyzed for total carbon and gas content, 
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IX, Anticipated problems: 

The effort to study under-ice morphology with side-scan and uoward
looking sonar is a 
new venture wn~cn may cause 1n~t~a! organizational and logistics hassles. 
Of .course the uncertainty of ice conditions cannot be anticipated although 
statistics would have both 1977 and 1978 as good years for 
small boat operations, 

X, Deliverable Products: 

None. 

B. Narrative Reports: 

Reports describing survey and sampling techniques, analytical and interpretive 
methods and summarizing the nature and comprehension of Beaufort shelf 
geologic environment as it might interact with proposed offshore development, 
These would be in the form of U,S, Geological Survey Open-file reports and 
journal articles. These reports will include: a) discussions of ice gouge 
distribution and evaluation of ice hazards, b) delineation of offshore 
near surface gravel deposits, and cl discussions of the sedimentary processes 
on an ice-covered shelf, including the fate of river effluents, 

C. Visual Data: 

Maps and qraphs displaying tracklines, ice gouging, under-ice morphology, 
water and sediment properties, ·and other items warranting 

v1sual. display, 

0, Other Non-digital Data; 

Microfilm of seismic and side-scan data to NGSDC. 

E. Data subnission schedule: 

·Field sampling reports will be submitted within four weeks after the 
termination of the sampling efforts, outlining the data gathered, field 
party, station and trackline location and description 9f accomplishments. 

Additional data from analysis and reduction of records and samples will 
be presented in the quarterly and annual reports, 

XI, Information Required from Other Investigators: 

Results from studies of permafrost, hydrographic and current meter measurements, 
barrier island and ice dynamics studies will greatly improve the usefulness 
of the.proposed work, 
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XII. Quality Assurance Plans: 

Calibration and interc~arison of instruments, techniques and analytical 
results as they will be used in this project are not anticipated to be 
a problem, 

XIIi.Special Sample and Voucher Specimen Archival Plans: 

Samples and data collected that should be kept for future reference will be 
archived and microfilmed and split cores/samples/filters will be stored 
in Menlo Park by the U,S, Geological Survey. ' 

xrv. Logistics requirementsc 

Logistics and operation of the R/V KARLUK will be provided by the u.s. 
Geological Survey, Other required logistics support is detailed on 
the attached forms and in the Cost Proposal form. (See ship budget) 

XV. Management Plan; 

The principal investigators will actively lead and supervise the proposed 
~rk. Using the assistance of 3 full-time and several part-time technicians, 
they will make use of the field and laboratory facilities available at 
the u.s. Geological Survey. Field efforts will take place in October, 1977, 
and in April and during the summer of 1978. During this period samples and 
records from the FY 77 program will be thoroughly worked up to further 
define the areas and processes to be studied during the FY 78 field efforts. 

A summary of our proposed activities during the 1978 fiscal year is shown 
on the accompanying chart. 

XVI. Outlook 

We at present know some of the critical questions that will remain to be 
answered after the period covered by this proposal, To obtain answers for 
certain questions, new approaches and techniques will have to be tried, 
and specialized equipment needs to be developed. This involves uncertainties, 
We.are sure, furthermore, that after the work through FY 78, we will raise 
additional questions of urgency for the state of affairs on the Beaufort 
Sea shelf at that time, 

Same of the problems pointed out by our seismic records, and which we want 
to address during the next two field seasons (i.e. gas-charged sediments), 
will certainly remain only partly solved, The questions of geologic
oceanographic interaction with fast ice growth and vertical fluctuations 
in extensive shallows of Arctic deltas certainly will remain with only 
partial solutions, New lease sales or offshore developments may require 
additional studies east and west of the area presently under investigation. 
There are some rather unique settings in these shelf regions, ~or example, 
Dease Inlet, Icy Reef, etc.} where general knowledge gained so far may 
not be applicable, Certainly the problem of ice gouging on the outer shelf 
will require much work under almost impossible conditions. We have gooo 
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reason to believe that modern ice gouging does not stop at 48 m water 
depth, as postulated by a number of workers. ~. Aagaard recently reported 
1 knot currents at 100 m depth along the shelf edge. Such currents are 
strong enough to transport sand size material. Thus the gouges we see 
in those depths zones cannot be several thousand years old. The proposed 
use of submarine tankers and bottom-mounted discharge and loading 
facilities at the shelf edge, are still considered viable alternatives to 
the oil and gas transport problem. Development surely will extend beyond 
the stamukhi zone, and our understanding of geologic hazards in those areas 
is minimal. For example, seismic and fathometer records suggest the 
presence of large slump blocks along the shelf edge, which may require 
specific studies in the future. 

Ongoing developments on the inner shelf, as the construction of a long 
causeway and of a large ice pad for support of offshore drilling, and of 
future artificial drilling islands, have their effects on the environment. 
We are interested in monitoring some of the anticipated changes, for 
what they teach about the environment, and for what one may learn about 
the prevention of adverse effects. 

Our studies of the interaction of offshore shoals.with pack ice drift, 
and the formation of the stamukhi zone, suggest concepts that may be used 
to make the inner shelf ice regime less hazardous. Much additional work 
will be required along these"lines of thought, and we plan to be involved. 

We therefore anticipate a need for future funding at about the same level 
as proposed here. 

XVII. Standard Statement: 

1. Updated Activity/Milestone/Data Management Charts will be submitted 
quarterly. 

2. Quarterly reports will be submitted in sufficient time during the 
contract year to be in OCSEAP hands by the first day of January, July, 
and October, annual reports by April 1. The Final Report will be 
submitted within 90 days of the termination of the contract. 

3. All publications and presentations of material developed under 
OCSEAP funds will acknowledge BLM/OCSEAP sponsorship. The following 
standard acknowledgment is acceptable. 

"This study was supported by the Bureau of Land Management 
through interagency agreement with the National Oceanic and 
Atmospheric Administration, under which a multi-year program 
responding to needs of. petroleum development of the Alaskan 
continental shelf is managed by the OUter Continental Shelf . 
Environmental Assessment Program (OCSEAP) Office." 

4. All other matters relative to data management deliverables and reporting 
procedures are covered by the NOAA/USGS Memorandum of Understanding of 
S/12/77. 
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AJ:RCRAM' SUPPORT - . HELICOPTER 

1. Delineate proposed transects and/or station scheme on a chart of the area. 
(Note 1 if flights are for transport of personnel or equipment only from base 
camps to field ca:mps and visa versa, chart sul:mlission is not necessary but 
origin and destination points should be listed) 

Ice reconnaissance and logistic support for KARLUK/submersible operations. See 
attached transect chart for location of stations along transects 1, 2, and 3. 
~ansport of personnel and equipment will also be required for planned operations 
on Colville Delta. Origin of these flights will be Prudhoe Bay with destinations 
either at Oliktok Pt. or at stations along the delta front. 

2. Describe types of observations to be made. 

Ice reconnaissance across outer shelf within area of KARLUK/submersible operations 
(see chart). 

3. What is the optimum time chronology of observations on a seasonal basis and what 
is the maximum allowable departure fro~ these optimum times? 

For work on Colville. Delta, April l5"MaY 30, 1978, Ice reconnaissance Aug.-Sept. 1978 

4. How many days of helicopter operations are required and how many flight hours per 
.day? Transect 1,2,3--10 days at 6 hrs/day, and 10 days at 2 hr/day for sub-ice 
morphology survey. 
Colville Oelta-"2-3 days 15 hrs. total, Ice reconnaissance and support 4-6 days 
S hrs/day. Total flight hours: 125 hours 

s. How many people are required for each flight(exclusive of the pilot)? Two 

6, What are the weights and dimensions of '!'quipment or supplies to be transported? 

Delta support"-2,000 lbs. largest dimension about the size of a snow machine 2 1 x 6' x 3' 
Submersible support - up to 1,000 lbs. 
Sub-ice morphology- approx. 1,200 lbs,, w/one it~ the size of a piano at 1,000 lbs. 

7. What type of helicopter do you recollUllend for your operations and why? 
Need versatility, long range, and good payload. Also must be able to sling about 
800 lb. load. Recommend UHlH or equivalent, 

a. Do you recommend a particular.source for the helicopter?---f ____ _ 

? 
9, llhat is the per hour charter cost of the helicopter? ------"---

10. Where do you rec~end that flights be staged from? Prudhoe Bay (Surf-co ca~p) 

11~ Will special navigation and communications be required? 

Stat!o~s and transects must be located within 1 km of desired location. 
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SPECIAl. X..OOISTICS l"ROBI..EHS 

1, What special logistics problems do you anticipate under your proposal and how do 
you propose that the problems be solved? <:Provide cost estimates and indicate 
whether you propose handling the problems yourself or whether you must depend on 
NOAA to solve them for you? 

Onder-ice profiles obtained using ~ified side-scan sonar system will require 
an ice-trenching machine such as a Ditch-Witch and transport of the machine plus 
necessary equipment to camps located offshore of the Colville Delta. This operation 
can be carried out together with operations already outlined for delta studies. 
However, the lead requirements will necessitate the use of a larger helicopter during 
this phase of the operati'Ons, 

Helicopter transport of Ditch-Witch type trencher 2/way from Prudhoe. $2,500 
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QUARTER$ AND SUBSISTENCE SUPPORr 

1. What are your requirements for quarters and subsistence in the field area? 
(These requirements should be broken down by (a) location, (b) calendar period, 
(c) number o! personnel per day and total man days per period) 

Location; l'rudhoe - Delta studies support 
Lf- people· 6fl.ays-May, 1978, 24nan days 
Oliktok DEWJ.ine site--lf. people 8 days, May, 1978,32 man days 

Location; Prudhoe-KARLUK! Opera t i 0 TIS 
8 people-S days-Aug.-Sept. 1978, 40 man days. 

2. Do you recommend a partic~lar. source for this support? If "yes" please name 
the source and the reason for your recaranendation. 

'V. &. E. Const. located at Surf...Co camp at Prudhoe Bay. Have shop able to handle 
most equipment problems and also becuase much of our equipment and supplies are 
already located at this site. 

3, What is your estimated per man day cost for this support at each location? 

Prudhoe Bay (B.&E. Const.l $105/day 
Oliktok DEWline site $17,50/day 

How did you derive this figure, i.e., what portion represents quarters and what 
portion represents subsistence and is the figure based on established commercial 
rates at the location or on estimated costs to establish and maintain a field 
camp? 

Estimate is based on established costs as of summer, 1976, 
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RU#205 t 1?5 J.>I1 Barnes, Reimnitz, Drake 

Major Milestones, Reporting, data management and other significant contractural requirements; 
periods of field work1 workshopsr etc, 

1971 1978 
MAJOR MILESTONES OJ N D J _l M[_J-1 MJJASO NID 

Field effort ! X XXX 

Data reduction and analvsis 1977 dat< x x- Xili l X X 
i 

XI ! 

Data reduction and analysis 1978 dat Jj ~ ) 
I x!x ! 

x~x XX X X XtX 

I 1x! ' Data input I X 

Report to OCSEAP 
! lx X X .X X 

----------~-~--~====-] 



I. TITLE: 

Research Unit #206 
~· 

Faulting and Slope Instability on the Outer Continental 
Shelf and Marg~n of the Southern Bering Sea 

II. PRINCIPAL INVESTIGATOR(S): T. L. Vallier 
J. V. Gardner 

U. S. Geological Survey 
Pacific-Arctic Branch of Marine Geology 

III. GEOGRAPHICAL AREA AND INCLUSIVE DATES: 

October 1, 1977 - September 30, 1978 

Southern Bering Sea 

The statements of work had not been received in finally approved form 
in time for publication. 
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YUKON DELTA COASTAL PROCESSES STUDY 

William R. Dupre 
Principal Investigator 
Department of Geology 
4800 Ca 1 houn 
Houston, Texas 77004 
(713) 749-3710 

OCSEAP Research Unit 208 

Submitted by: 

University of Houston 
Department of Geology 
Houston, Texas 77004 

J.D. No. 74-6001399 
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TECHNICAL PROPOSAL 

I. Title: Yukon Delta Coastal Processes Study 
Research Unit Number 208 
Contract Number 
Proposed Dates of Contract: 10/1/77-9/30/78 

II. Principal Investigator: William R. Dupr~ 

III. Cost of Proposal 

Total: $13,000.00 
Distribution of Effort by lease Area: Nol~ton Sound 

IV. Bac kgrou_nd 

\" 

The combined Yukon-Kuskokwim delta complex is an area of unique 

natural resoufces covering over 31,000 square miles. It has a large 

native population living in large part on a subs·istence r~c:onomy. 1t 

provides access to most of the spawning areas for salmon in the 

region. It is~ in addition, one of the most significant breeding 

grounds for migratory birds in North America. Probably no other 

area of similar size is as critical to so ITJ(l.ny species of \'tater 

fowl as is the delta region. 

The Yukon River is the 17th largest river in the world 

(Lisitzin, 1972), providing over 90% of the sediment introduced 

into the Bering Sea. Its freshwater discharge is sufficient to 

noticeably dilute the salinity of the Alaska cur·r·ent. Yet fol~ all 

its importance~ relatively little is known of the Quaternary history 

of the region. 

The ancestral Yukon River empt·ied ·into the Pacific in the 

vicinity of Cook Inlet during the early Cenozo-ic. Late 1'1ioccne 

uplift of the Alaska Range resulted in the diversion of the drainage 
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system into the Bering Sea~ where it has remained to the present (Ne1son 

et ~-, 1974). Gradual submergence during the 1ate Miocene and Pliocene 

was followed during the Pleistocene by repeated g1acioeustatic fluctua·-

tions of sea-level. Glacial intervals were characterized ~Y emergence 

of the shallow Bering Sea. During this ~ime the major rivers, including 

the Yukon and the Kuskokwim:. emptied near the heads of major submarine 

canyons at the shelf edge (e.g., Scholl, Buffington et ~·s 1970; Hop

kins, 1972). 

River valleys cut into the exposed continental shelf were fi"lled 

during the most recent rise in sea level with estuarine and mar·ine 

sediments (e.g., Moore, 1964; Creager & McManus, 1967; Knebe'l and 

Creager, 1973). This was apparently accompanied by a general nor':thward 

shift of the Yukon River to the north (Knebel & Creagel~ ~ 1973~ Shepard 

and Wanless, 1971). Information from one offshore core taken ·in the 

Norton Sound suggests that the Yukon may have reached its present 

position approximately 6,000 yec:trs ago (Nelson, C. Hans) and Cr·eagers 

1977). 

Geologic mapping in the delta ·region (e.g., Hoaret 1961; Hoare and 

Coonrad, 1959a, 1959b; Hoare and Condon:. 1966, 1968~ l971a~ 1971b) has 

been largely concerned with defining the pre-Quaternary jlistory of the 

region. Much work has been done on studying the Cenozoic sedimentary 

and tectonic history of the Bering Sea (see summary by Nelson et !!~· s 

1974), including studies of tht~ Holocene sediments of the Yukon Hiver· at 

its mouth (Natthews, 1973) and on the Bering Sea shelf (t1cManus _et a1., 

1974). yet this study is the first to deal in detail with the processes 

and events by which the present day Yukon-Kuskokwin delta wa.s formed. 
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V ., Objectives 

The overall objective of this project is to provide data on 

geologic processes in the Yukon-Kuskokvlim delta region in order to 

better evaluate the potential environmental impacts of on and gas 

exploration and production. In particular, we plan to do the 

· following: 

1) Study the processes along the delta shorel·ine (e.g.~ 

tides, waves, sea-ice, river input) in order to develop a 

coastal classification including geomorphology, coastal 

stability, and dominant direction of sediment transfer. 

-2) Study the processes active on the delta plaih). including 

river breakup, river bank erosion and sedimentation, and the 

hydrology of the interconnected lakes· and abandoned river 

channels. 

3) Make a tectonic map of the delta area, delineating areas 

of Quaternary volcanism·, faulting, and potential faul t·ings. 

4) t4ake a geologic map of the delta area, emphasizing the 

delineation of depositional systems, in order to: 

· a} establish a chronology of delta sub lobes to serve as 

a datum by which the relative age of Quaternary faulting 

and volcanism can be measured. 

b) establish a chronology of storm-induced erosional 

events recorded in chenier-like seq4ences along the coa~t 

to estimate the recurrence interval of major storms ·in 

the reg ion. 

c) determine the physical properties of the different 

geologic units, including the depth and stabil·ity of 

permafrost. 
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VI. General Strategy and Approach 

The basic tenet of this project is that by studying the pro

cesses by which the present-day delta formed, we may gain ins·ights 

as .to how those processes might affect and be affected by proposed 

offshore drilling and related· activities in the future. This study 

emphasizes not only the processes (e.g., flooding, erosion~ sedi

mentation), but also the products (e .. g., permafrost stratigraphy> 

textural parameters) as they are fundamental in determining the 

potential environmental impact of increased development in the 

area. 

VII. Sampling Methods 

The coastline has been divided into units rlh.ich a.re charac·· 

terized by similar processes and properties. Ground truth in 

support of this classification has been in the establishment of 40 

benchmarks (at approximately 10 km intervals) where detailed vege

tation and sediment samples have been co11 ected, as \•Jell as beach 

profile. These coastal stations will be re-occupied next year, in 

order to measure short-term rates of change. 

Historical rates of change are being determined by comparison 

of old bathemetric maps and aerial photos taken inc1950-54~ 1975, 

and 1976. In addition, geomorphic criteria are used to evaluate 

long-term trends as well as dominant direction of longshore drift. 

Inland sites are selected to be characteristic of ma.)ot~ depo

sitional units within the delta region (e.g., natural levees, 

abandoned channels, point bars). Sampling at these sites will 

include short cores, description of vegetation, depth to frozen 

ground, and samples for radiocarbon dating where significant. 
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Sampling and beach profiling will be done in late June and 

early July during spring tides~ in order to allow maximum exposure 

of the near-shore zone. In addition, offshore samples will be 

taken at 1 mile intervals up to 5 miles offshore using a helicopter 

and bottom sampler, where feasible. 

Breakup of the delta region will be observed during late l~ay 

mainly using a light plane working out of St. Marys, as ground 

conditions during this time make landings in the de.lta reg·ion 

difficult. 

VIII. Analytical Methods 

Short cores are being collected at different sites and \'lill be 

x-rayed for sedimentation structures, split,· and then ana lyses for 

grain-size analysis. Surface samples will also be analyzed for 

grain size distribution., Both grain size analyses and beach pro

files will be formatted using NOAA formats. Selected samples will 

be analyzed for radiocarbon dating. Similarly, some samples have 

been collected for pollen analysis to aid in the interpretation 

of a 5-1/2 meter core taken from a volcanic lake last field season. 

IX. Antici_pated Problems 

They are likely to be those encountered in the· past (e.g., 

difficulty in predicting breakup, technical problems with aircraft). 

I have made arrangements to be kept in contact regarding breakup 

conditions by phone. I have tried to all ow sQme time for 'Jnc~chanical 

problems, but this remains an unknown. 
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X. Deliverable Products 

A. Digital data: 

Grain size distributions and b~ach profiles will be 

provided by the Principal Investigator (see Data Products 

Schedule). 

B. Narrative Reports 

A report assessing the geologic hazards ~ssociated with 

the delta system., including both fluvial and coastal processes 

and the influence of permafrost in the area is being prepared. 

~1uch of it will be synthesized in the annual report, but that 

portion dealing with the fluvial part of the delta may be 

submitted separately. 

A separate report and map is being prepared dealing with 

coastal, classification, complete wHh detailed descriptions 

of the vegetation and sediment in the area, and will be 

submitted in preliminary form this fiscal year. A separate 

data report will be provided for sediment analyses~ as the 

data are voluminous. These reports will include required 

documentation of methodology~ data processing and qual·ity 

control. 

C. Visual Data 

All visual data will be submitted in or as appendices 

to reports. The exception will be the 35mm slides of the 

region. A map will be provided showing location of important 

~lides, copies of which may be requested from the Principal. 

Investigator. 

D. ·other Non-Digital Data - N/A. 
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Data Products Schedule 

Data Type f-1ed i a Estimated Processing and 
(ie. Intertidal, (Cards, cod- Volume OCSEAP Formating done Collection 
Benthic Organisms, ing sheets, (Volume of Format by PI Period Submission* 
etc.) tapes, disks) processed data) (If known) (Yes or No) (Month/Year to Month/Year) (Month/Year) 

Grain Size Analysis Tape 100-150 073 yes 7/75-8/75; 6/76-7/76; 9/79 
7/77-8/77; 6/78-7/78 

Beach Profiles Tape 90-100 072 ' yes 7/75-8/75; 6/76-7/76 12/78 
7/77-8/77; 5/78-7/78 

Vegeta.ti on Report 30 N/A N/A 7/75-8/75; 6/76-7/76 12/78 
7/77-8/77; 6/78-7/78 

Radiocarbon Dates Table 20 N/A N/A 7/75-8/75; 6/76-7/76 6/79 
7/77-8/77; 6/78-7/78 

Geologic Map Map 1 N/A N/A 7/75~8/75; 6/76-7/76 9/79 
7,,,77-8/77; 6/78-7/78 

Coastal Stability Map Map 1 N/A N/A 7/75-8/75; 6/76-7/76 12/78 
7/77-8/77; 6/78~7/78 

.. ..) 

'-'. 

*Preliminary results will be summarized in quarterly and annual reports as they become available. 



E. Data Submission Schedule 

See attached Data Products Schedule 

XI. Information Required From Other Investigators 

This project will be coordinated \'lith those of the USGS (C. Hane 

Nelson, R.U. 429 and Abbey Sallenger, RLJ 431) and the USFWS ·in 

Anchorage (Cal Lensink and Bob Jones). Arrangements have been made 
-

for the sharing of information. 

XII. Quality Assurance Plans 

A. During field work/data collection: 

Sample sites are carefully selected~ usually after 

extensive aerial photo interpretation~ in order to be as 

characteristic as possible of large areas of the delta. 

Specia.l care is taken during sample co'll ection to see that 

1) the sample is character-istic of the site as a whole) and 

2} that there has been no reworking. The latter is of cruda"l 

impot~tance in collecting wood or peat samples for radiocarbon 

dating. Whenever possible, such samples are returned to the 

base camp as soon as possible and refrigerated~ ther·eby 

reducing the possibility of mo'ld col1ecting which might affect 

the dating. 

B. During storage and sample ana'lysis/formatting: 

Samples collected for possible radiocarbon dating are 

dried in an oven ar.a stored in a. cool pl~ce at the U1riversity 

of Houston until being sent for dating. Whenever possible~ 

replicate samples will remain with the Principal Investigator. 

Splits will be made of a sample collected for grain size 

analysis. Careful reweighing at each sta9e of s·ieve a.na·lysis 
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will _reduce the possibility of error. Grain size data will 

be formatted following NGSDC/NODC Sediment Characteristics 

Format 1. 

Computer printouts will be verified against original 

lab sheets; location coordinates will be checked against 

original field maps. Beach profiles ~ill be checked against 

field notes, as will sample locations and numbering. 

C. Final Report 

The final report will be reviewed for accuracy and 

scientific !IIerit by a series of colleague reviews, both in 

the U.S. Geological Survey and the University. of Houston. 

Final maps will be edited, verified against original field 

maps and. photos, and will be on a project and at a scale 

which is acceptable to OCSEAP. 

XIII. Special Sample and Voucher Sample Archival Plans 

Approximately 100 core samples will be collected, most of 

which will be kept for at least three years for possible future 

reference. These will be stored at the University of Houston, the 

facilities ·being provided by the Geology Department. Similarly, 

35mm slides will be stored in the Geology Oepartment as well. 

XIV. Logistical Requirements 

See attached forms. 

XV. Management Plan 

A. Field Logistic Plan 

Dupre will be in the field for two weeks during bi~eakup 

and three weeks during summer, 1978. During that time, he and 

his assistant(s) will study the effect of river breakup on 
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flooding, as well as obtain ground truth from mapping done 

from aerial photos during the previous summer. They will 

collect the following kinds of data: 

1) Field observations of selected sites along the coast and 

inland. 

2) Samples for textural analysis (approximately 50), radio

carbon dating (approximately 5), pollen analysis (approxi

mately 10), and the determination of depositional environ-

ment (approximately 40). 

3) Re-occupy semi-permanent coastal stations ( 40), where 

sediment samples, beach profiles, and coastal process 

measurements will be taken, thereby monitoring short-term 

shoreline changes. 

4) Numerous 35mm slides will be taken in order to provide 

repetitive~ up-to-date photo coverage of the coastal 

zone, as well as serving as base-line information. 

B. Preservation and Archival of Data 

Samples collected for textural analysis will be stored at 

the Geology Department of the University of Houston, as will 

samples collected for radiocarbon analysis. Samples collected 

for pollen analysis will be stored with Dr. Thomas Ager, U.S. 

Geological Survey, Reston, Virginia. Aeria"l photos and 35mm 

slides as well as field notes will be on file at the Geology 

Department of the University of Houston. 

C. Sample Analysis 

Grain size analysis will be done at the Geology Department) 

University of Houston, using standard sieve and· settling tube 
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techniques. Radiocarbon analysis wi11 be done by Dr. Steve 

Robinson at the U.S. Geological Survey, t~enlo Par.k, California; 

pollen analysis \'Jill be done by Dr. Thomas Ager a·t the U.S. 

Geological Survey, Reston, Virginia. 

D. Dissemination of Data 

The Project Data Manager will be informed of the kinds 

and quantity of data collected within 10 days of the completion 

of field work. This will be done by the submission of a 

ROSCOP data inventory form, NOAA 24-23. 
' 

All archivable data will be submitted within ~0 daxs of 

the data. In the case of sample analyses (e.g.~ grain size,. 

radiocarbon), submission \'till be based on the date of compl e

tion of the analyses. 

Wherever possible, data will be submitted with quarterly, 

annual, or final reports. In addition, quarterly reports will 

include updated Activity/Milestone/Data Management charts with 

dates for data collection; sample analyses, key punchtng and/or 

verification, data submission, and final report submission. 

All reports will be submitted in sufficient time during the 

contract year to be in OCSEAP hands by the fir.st day of 

January,. April, July, and October. 

E. Format and Compatibility 

All of the data will be submitted in report or map form 

except for grain size analyses, for which a format (File Type 

073) is available. Grain size data will be processed and 

formatted at the University of Houston, and will be in the 

form of magnetic tape acceptable to OCSEAP. These data will 

be accompanied by a Data Documentation Form, NOAA 24-13. 
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All base maps will be in Universal Transverse Mercator 

Projection, they \vill be at a SC!lle of l :1,000,000 except 

where the detail of data necessitates a larger scale (e.g., 

1:250,000). 

XV I. Outlook 

A. The final results of this project will include a final report 

and associated maps including discussion of the following: 

1} geologic history of the Yukon delta 

2) active processes in the delta region (with an emphasis 

on geologic hazards) 

3} coastal classification scheme 

4} implications for oil and gas development 

5} geologic map of the regi011 

6) coastal classification map, including sediment transport 

information 

B. The report and maps will be ready no later than December, 

1979, but parts of the reports \'till be submitted earlier as 
. 

they are finished. 

C. The cost of the remaining project beyond FY 78 is mainly for 

sample analysis and report preparation, and is· approx·imated at 

$8,000.00 for FY 79. 

D. No additional major equipment will be required beyond FY 78. 

E. No future field work is necessary; however, continued reoccupa

tion of coastal stations may prove valuable if the pressure 

for development in the region increases. 

F. No unusual logistical requirements are expected beyond FY 78. 
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XVII. 1. Updated Activity/Milestone/Data Management Charts \'Jill be 

submitted quarterly. 

2. Quarterly reports will be submitted in suff-icient time dur·ing 

the contract year to be in OCSEAP hand~ by the first day of 

January, July, and October, annual reports by April 1. The 

Final Report will be submitted within 90 days of the termina ... 

tion of the contract. 

3. Where biota are concerned, all species and higher categories 

wi 11 be represented by the voucher specimens that wi 11 be 

preserved, labelled, held, and shipped to an official OCSEAP

designated repository in conformity with OCSEAP voucher speci

men policy.· Vouchering will include life history stages 

(e.g., larvae, juveniles, adults) wh~n they are used, and 

sexes where these are morphological1Y distinguishable. 

4. At the option of the Project Office the PI is prepared to 
. 

travel to the Project·Office at least twice during the contract 

year to review project status and progress. Such reviews will 

be schedul-ed on dates mutually satisfactory to both parties. 

It is understood that costs of the travel and per diem· for 

these trips will be borne by the Project Office . .. 
5. Data will be provided in the form and format specified by 

OCSEAP, accompanied by a data documentation form (NOAA 24~13). 

6 •. Data will be submitted within 120 days of the completion of a 

cruise or 3 month data collection period, unless a written 

waiver has been received from the Project Office. This does 

not apply to report requirements (see par. 2). 
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7. Within 10 days of the completion of a cruise or data gathering 

effort a ROSCOP data collection inventory from (NOAA 24-23) 

will be submitted to the Project Data f~anager. 

8. Title for all property purchased with OCSEAP funds remains 

with the U.S. Government pending disposition at contract 

tennination. 

9. Three (3) copies of all publication or presentation manuscripts 

pertaining to technical or scientific material developed under 

OCSEAP funds will be submitted to the appropriate Project 

Office at least sixty (60) days prior to release for informa

tion and for forwarding to BLM. The release of such material 

within a period of less than sixty {60) days shall be made 

only with prior written consent of the Project Office. News 

releases will first be cleared with the appropriate Project 

Office. 

10. All publications and presentations of material developed under 

OCSEAP funds will acknowledge BLM/OCSEAP sponsorship. The 

following acknowledgment is standard. 

"This study was supported by ·the Bureau of Land 
Management through interagency agreement \'lith the. 
National Oceanic and Atmospheric Administration~ 
under which a multi-year program responding to 
needs of petroleum development of the Alaskan 
continental shelf is managed by the Outer Conti-

. nental Shelf Environmental Assessment Pr·ogram 
(OCSEAP} Office." 
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B.. c\tRr:~ t~ ::::;?"~:..".~ ·~ :~;.':;:;) \a:'T.: .. ~; 
l. Deline:lt.:! p~o~;);:;..::d tlight li:tt::-i·. on .:!. c.:ha.rt of the! area~ Ir:iic:.te C.:-!sir~d fHght 

a.ltitude on each line. {Note: I-E flights are for tra:1spo.ctation only. chart. 
subcission is not necessary but origin and destination points should be listed) 
Not possible at thi$ time, but will concentrate along the coast~ the Yukon~ the 
Black, and the Kashunick Rivers~ During breakup overflights across the ice. 

2. Describe types of observations to.be oade. 

Aerfal photography, collection of samples for grain size analyses) po'llen 
analysis, and radiocarbon dating. 

-------·-

3. \.fhat. is t:he optimum time chronology of observations o'n a seasoi'lal basis ~mel 'tlhat 
is the ma::<irnur:J. allowable departure from these optimum. timas? (Key to chart: 
prepared under Item 1 when necessary for clarification) 

N/A 

~------------~----~~~~--------~------------------~~------~----------~-------·--4. , Ho~-1 many days of flight operations are required and ho!~ i!lany flight hours pe·r: day? 
N/A 
Tota+ flight hours? N/A . 

5. Do yc.u consider your investigation to the principal one for the flight thus 
precluding other activities or requirir.g other activities to piggybac:k or. c.ould 

you piggyback? Principal investigation - unlikely other ·could P.iggyback (except 
for USFWS work on delta). . 

--~·-._., .... ~--~ 
6. t..rhat types ·of .special equipment. are required ·for the aircraft (non carry··on)? 

Floats 
l\'h~J;: are the l-Teights, dimensions, power requirem~nts~ and installation pro},lems 
uniq•.te to the specific equipment. 
Nothing unique. 

~--~--~--------~~----~--~~----~--------~--~--~-~------~----------~---7. \~h.it: are the \.:eights, dimensions and power requirements of carry-on equipment:?. 

Approx. 300#s max'"· length 2 meters. Battery operated. 

· 8. ~lliat type of aircraft is best suited for the purpose? 

Cessna 180 will do. 
------------~-----9. Do you recor.t:llend a source for the aircraft?. 

If 11yes" please name the sotp;ce and the reason for. your recommendat:i.on. 

St. ~1ary•s Charter Service. Have used them for 3 field seasons. 
----------,.·--.,..--------------------------......... ---------·· ... --
10. ~That is the per hour charter cost of the aircraft? 

Approx. 105~00/hour 
----------------------------------.:..-----~ ----· 

lL Hm-1 n:.;,ny people are required on board for each flight (exclusive of flight c:re.t·t)? 

l-3 

12. ln1erc do you ·rcco::;.:;::1end that flights be staged from? 

St. Mary• s 

39 



··-----~ --~ ~ .. --------~"·-·----~ ----~--'--- --~--· - . ----·· --·--------·--·-....... -------
C. AI:tC H£LICO?TER. 
1. Deli~eat~ p . transects station on a chc.~-rt o the z-:~a. 

(Note: If flights are for transport-of personnel or equip2eot only fron base 
camps to fio2ld camps and visa versa, chart subwission is not nE!c}.:-!ssar.y }wt 
origin and destination points should be listed) 

See attached map. 

2. Describe types of observations to be made. 

Beach profiling, sediment samples and vegetation photos. 

3." t·ihat is -che optimum time c_hronology of observations on a seasonal basis and what. 
is the maximum allowable ~eparture from these optimum times? Spring tide in tlllne~ 
00r July~ preferable June 18-26, July 2-10, or July 17-24. 

4. How tany days. of helicopter operations are required and hoH nany flight: hours 
per day? 8 days, 3. hours/day. 

Total flight hours? 24 hours 
5. P.ow many people are required on board for each flight (excJ.us:Lve of the p:Llor.)? 

2-3 

6. Hhat are the \>:reights and dimensions of equipment or supplies t:o he transpm:ted? 

Appfox. 350 lbs.; max. length= 2 meters. 

---,.-7-.--1-·fl ... la.,... __ t_t_y_p_e_ci_f_h_e_l_i_c_o_p_t_e_r_d_o_y_o_u_r_e_c_o_i!JLil_e_n_d_f_o_r_y_o_u_r_ op?ra tions and Hhy? 

UHIH (because of size and weight requirements) J with pontoons (for \vor·king offsho.r·e 
and on tid a 1 flats). _ · _ --~----

8. Do you recomreend a particular source for the helicopter.? If nye.s 11 please na.-!le 
the source and the reason for your reco~~~ndation. 

Best source is NOAA {used last summer) 

9. i·ntat is the per hour charter cost of the helicopter? 

Unknown 

10. ~·:here do you reconunend that flights be staged from? 

St •. Mary's/Cape Romanzoff 

11. lfill special -'navigation and cor::i::li.!nications be required? 

Global Navigation System for offshore sampl·ing (up to 5 mii es offshor-e). 
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-~-,:-----..--:--------:~--:--:-:::--:-------"-·'·--- ·--------·----·-··-···----··-------·---'- ~·······--·-·----
0. · et:X:,i:L\..:> :....J ::iu..;;;,,i.S..:.::L .. \.:t: ::iurrv~r 
1. . · t~n2 t are your requlrem2nts :ror qua'l:'t<=cs ::lnd subsist.~nce in~·rleiT w?~~r--·-~-------

(Tn:ese requirements should be broken- dm.1n by (a) location, (b) cal2ndar. ped.od > 

(c) number of personnel per day and total n&n days ?ei period) 
a. Breakup {one person) 

Approx. 3 days in Anchorage at $50/day. 
Approx. 12 days out of Pitkas Pt. at $20/day (State School rate) 

b. Coastal Survey: (2 people) 
Anchorage (day l-2) 
Pitkas Pt. (day 3-7) 
Emmo·nak · {day 8) 
Cape Romanzof (day 9-ll) 
Pitkas Pt. (day 12-14) 
Anchorage -(day 15) 

lotal: 30 man days 

2. Do you recommend a particular source for this support? If "yes11 please name 
the source and the reason for your recommendation. 

P.I. will provide for all support except those of pilot and mechanic. It \·mu'ld 
also be better to have Juneau office make arrangements with Cape Romanzof OEH 
line station. 

3. ·what. is your estimated per man day cost for this support at each location? ---·-
a. Breakup: bo Coastal Survey $ 

Anchorage $50/day Ancho)~age· $40/day Emmonak . 30/day 
Pitkas Pt. $20/day ·Pitkas Point $20/day Cape Romanzof 

How did you derive this fi.gure, i.;.e., -what portion represents quarters $lfu'C\fJiYat: 
portion represents subsistence and is the figure based on established coi!Jmercial 
rate!;; at the location or on estimated costs to establish and maintain a fi(~ld 
camp? 

*Estimates based on previous year's -field experiences. 
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F.. sF;::C.!:..:\L LOGISTICS. P;{Oili.B·tS 
1~ \·r.•a.t speci2.l logistics problems do you anticipate unde:c yoc~ propos2i <:!nd he'" 

do you propose that the p_roblet:ts be solved? (Provide cost estiinates and in
dicate 'tJhether you propose handling the p-::-oble!>!s yourself or \vhether you ·must 
depend on iWAA to solve them for you? 

The main problem that might arise is mechanical problems with the ~IOAA 
helicopter, which must be handled.by NOAA. 

42 



Fi.ii..t:.S I Ul~C. CHARI . 
RU fl: 208 

----~---------- PI: --~W~il~l~i~am~R~·~D~u~pr~e~------------------

Hajor ~·li1estones: Reporting,. dnta management and other significant 
contr.actua 1 requirements; periods of fie 1 d work; worl~shops; etc: 

l~AJOR X!LESTONES FolAn_ i9I8 · 
' .• J F i·.1_ A •~J- · ,1 A s 6Tr• I n I TT-_Qff_ _ ---:----·~-:rT·~---L X . ·.x 

1------·------------ -----·-----------------~ 
Quarterly Report 

I 
l" - i I X ' • t-- 1- - 1-t-' fi .. X - r- -· - - r- .• 

Annual Report 

Report on Geologic Hazards . 
' l 

X. 2. I - - - - - - - ... Field Work 

X I , _,....--~__,._! I--t 
I -+---1--;-1-+--t-+--- ~ . <l-Fi-- I 

Fina 1 Submission of Beach Profil ~s .. 
1--------------------t---t-!-··---:....-----
1 Final Submission of Coastal Vegetation 

1-1 __ Fi;..;..n.;..,a l..;.._.;;S_u....;.bm;...;i..;;.s.;;..s ,.;...;;. o;.;..;n_o_f....;;.Co;;..;a.;..;;,s..;;.ta;;..l;.....;;.S.t,;.;a_b_.i ...... l ,-· t"""Y ...... ~--1a....,p _____ 
1 
.. __,_---r-· -·l--+--t--t--t'- _,__ __ +r- :--, 

l 1 I l ! 
~~~--~~~~t~--~-~ -- I I I ~ 

~---~---~~,~- - II~ 
I rr--j -t--r-·---- - I I I !-

~------------------------------~-------------------------1 ! 

1---------.. ----i-lr·-j- ---r--~ -Fr-ll-~·-h
f~~~~~~~~~-,~r4~~---~-~~-r 

_.!l:,_ ________________________ J ..•.• l __ . ___ l.-...L....J_{_t__j I t L.\..~-
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I. 

TECHNICAL PROPOSAL 

Title:. Earthquake activity and ground shaking in and along the 
eastern Gulf of Alaska 
Research Unit Number: 210 
Proposed Dates of Contract: 1 October 1977 through 30 September 
1978 

II. Principal Investigators: 
John C. Lahr 
Robert A. Page 

III. Cost of Proposal for FY 78 

C. Total: 
D. Are6: NE Gulf of Alaska 

IV. Background: 

$207,625 

The USGS has operated a telemetered network of seismograph 
stations in south central Alaska since 1971. In 1974, 13 
additional stations were installed in the region adjacent to the NE 
Gulf of Alaska (NEGOA) with funding from OCSEAP. At this time, of 
the 46 stations operated by the USGS in Alaska, 20 are in the 
region between Montague Island and Yakutat Bay and are used for 
monitoring the seismicity of the NEGOA. Data from these stations 
is again required in FY 78 to permit earthquake hazard assessment 
~nd to contribute to the study of earthquake prediction. 

The USGS operates with OCSEAP eupport a network of 11 standard 
triggered strong-motion accelerographe between Chignik, on the 
Alaskan Penninsula, and Cross Sound in SE Alaska. These are 
operated for the purpose of obtaining reeords of strong ground 
motion for use in the engineering design of offshore and coastal 
struc:turee. 

Ocean-bottom seismographs (OBS) will be used to study, with much 
improved accuracy· and 2 much lower detection limit, the seismicity 
and mode of deformation associated with the active.Pamplona Ridge
Icy Bay region. Although we have not detected substantial activity 
in the Pamplona Ridge area, this ridge is fault bounded and was the 

-site of three magnitude 6 shocks in 1970. Thus, this is an area of 
much interest and clear seismic Qazard for which OBS recording is 
essential. 

This research is closely coordinated with the offshore fault 
inve~tigations of the U. S. Geological Survey. Information 
generated by either group will be made available to the other to. 
assist in the interpretation of geologic hazards.The principal 
investigators are in close communication with investigators at the 
Geophysical Inatitute of the University of Alaska end at the 
Lamont-Doherty Geological ·observatory of Columbia University who 
are studying tbe seismicity and seismic hazards in the Kodiak 
Island and Alaskan Peninsula - southern Bering Sea regions. 

\ 
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V. Objectives: 

1) Tabulate the locations and magnitudes of all significant 
earthquakes in the NEGOA region. 

2) Prepare focal mechanism solutions to aid in interpreting the 
tectonic processes active in the region. 

3) Identify both offshore and onshore faults that are capable of 
generating earthquakes. 

4) Assess the nature of the strong ground shaking associated with 
large earthquakes in the NEGOA. 

VI. General Strategy: 
The eastern Gulf of Alaska is a region of known seismic hazard 

along the zone of interaction between the Pacific and North 
American plates. Earthquakes of magnitude class 8 have occurred 
there in the past and are expected in the future. Indeed this 
region has been labeled a "seismic gap" by some investigators and 
therefore may be the most probable site for the next major 
earthquake in southern coastal Alaska (e.g., Kelleher, 1970; Sykes, 
1971; Page, 1975). Given this situation it is important to improve 
our understanding of the regional tectonics. to identify both 
offshore and onshore faults that are capable of generating 
earthquakes, and to assess the nature of the resulting ground 
shaking. 

An existing network of high-gain seismographs (Figure 1) along 
the Gulf of Alaska coast from Yakutat Bay through Prince William 
Sound will be used to monitor offshore seismicity for the purpose 
of delineating active coastal and offshore faults with epicenters 
of small earthquakes and determining the modes of deformation on 
the delineated faults. Thirteen of the coastal seismograph 
stations between Yakutat Bay and Montague Island were installed by 
the USGS in September, 1974. specifically for the purpose of 
monitoring offshore seiemicity. This monitoring program will be 
continued through September 1978 under this proposa~. 

In the Icy Bay - Pamplona Ridge area we plan to conduct a 
eeismicity survey from August 1 thr~ugh September 1, 1978 using 
ocean-bottom seismographs. During the past two year period the Icy 
Bay region has been one of high seismic activity, as shown by the 
distribution of epicenters of earthquakes located using this 
network of stations (see, e.g., Figure 2). The epicenters of the 
better located earthquakes near Icy Bay are aligned with mapped 
onshore faults and suggest a possible offshore extension of these 
faults (Stephens and Lahr, 1977). In contrast, the area southwest 
of Icy Bay and including Pamplona Ridge appears to be relatively 
quiet seismically. However, the land based network of seismic 
stations is not ideal for detecting or locating earthquakes in the 
offshore area, and it is possible that earthquakes of small · · 
magnitude are occurring southwest of ley Bay. Detection of these 
events is important in order to interpret the apparent continuity 
of the onshore and offshore structures in this area. The use of 
ocean bottom instruments is therefore stronglyrecommended. The 
USGS will be funding the d~velopment costs, the cost of playback 
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equipment, deployment personnel costs, and the cost of building 
three OBS units. We are requesting from NOAA only the funds to 
build three additional OBS systems and logistics ship support. Six 
units recording for one month should provide important additional 
seismic data for this region. 

The OBS system selected was designed by Bruce Ambuter of the U.S 
Geological Survey Branch of Atlantic and Gulf of Mexico Geology. 
Each has one vertical and one horizontal geophone and will utilize 
digital-tape event recording with a dynamic range of 72 db from the 
main conversion and 42 db from dynamic gain ranging. Approximately 
900 events of one minute duration each can be recorded on each OBS 
unit. 

A network of standard triggered strong-motion seismographs 
(Figure 3) is located at relatively accessible sites along the Gulf 
of Alaska coast from Chignik, on the Alaskan Peninsula, to Cross 
Sound in SE Alaska. They will be operated for the purpose of 
obtaining records of strong ground motion for use in the 
engineering design of offshore and coastal structures •. Because 
this area includes a seismic gap that is a probable site for the 
next major earthquake in coastal Alaska. the chance to obtain 
critical new instrumental measurements of ground shaking close to 
the source of a magnitude 7 or 8 earthquake in this area within an 
interval of several years is judged to be equal to or greater than 
that for any other seismic zone within the United States. To date 
no strong-motion records have been obtained within 40 km of the 
causative fault in a magnitude 7 earthquake and within more than 
100 km of the fault in a magnitude 8 shock. 

VII. Sampling Methods: 
Not applicable. 

VIII. Analytical Methods: 
Not applicable. 

IX. Anticipated Problems: Discuss any anticipated major difficulties 
associated with the task and recommend solutions. 

Operation of remote seismic field equipment throughout the 
winter will continue to be subject to failure under extremely 
hostile environmental conditions. Work will continue on improving 
the installation procedure and electronic design to minimize these 
'problems. A prototype model of a new crystal-controlled voltage 
controlled oscillator has been built and operated successfully in 
California. It remains to have the circuit boards layed out. and a 
package designed. If possible one or two units will be installed 
in Alaska in the Fall of 1977. This unit should substantially 
improve seismograph station reliability and could become the 
standard for use in all of the Alaskan networks. 
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x. Deliverable Products: 
A. Digital Data 

1) 

B. Narative Reports 
1) 

Punched cards of earthquake 
parameters derived from the film 
records are supplied to 
EDS/NGSDC, including origin time 
(Universal Time), latitude, 
longitude, depth beneath surfac'e 
(km), magnitude estimate, and an 
estimate ,of the precision of the 
location. 

Quarterly and Annual Reports 
including periodic reassessments 
of earthquake related hazards in 
the NEGOA region. 

2) Special reports following earthquakes of magnitude 6 or 
greater describing the strong motion accelerations 
recorded. 

C. Visual Data 
1) Maps of epicenter locations keyed to magnitude and depth. 
2) Maps of interpreted correlation (if any can be made) 

between earthquakes and.possibly active sea floor faults 
identified by geoghysical techniques. 

D. Analog Data 
1) 568 feet of 16 mm photographic film produced each day and 

archived by the USGS 

E. Data Submission Schedule: 
Data vill be aubaitted by quarter. The first data collected 
will be in Oc.tober 1977, and collection will continue through 
September 1978. See Table I for time schedule. 

XI. Information Required from Other Investigators 

The location of offshore faults detected by ship board 
profiling will be required. We have been working with the USGS 
Office of Maring Geology on the possible correlation of offshore , 
seismicity to surface faulting. 

XII. Quality Assuranc~ Plans 

One of the problems in the location of offshore earthquakes is 
epicentral control. If earthquakes occur within an ocean-bottom 
seismograph network,·and the same events are recorded onshore as 
well, then corrections to the assumed velocity model can be · 
determined .s These corrections "calibrate" the· travel times so that 
future events can be more accurately located even without the ocean 
bottom stations. 

XIII. Special Sample and Voucher Archival Plans. 

Not applicable. 54 



\Jl 
\Jl 

Data Type 

Earthquake 
Parameters 
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Parameters 
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Media 

Preliminary 
Maps and 
Listing 

Cards 

TABLE I 

Data Products Schedule 

Estimated 
Volume 

75 

75 

Pr9cessing and 
Formating done 

. by PI 

Yes 

Yes 

---~---· __________ ... __ - -·--- -.>;.";' ......... "---~-

Collection 
Period 

Oct./77 to Dec./77 

Jan. /78 to Mar. /78 

Apr. /78 to June/78 

July/78 to Sept. /78 

Oct./77 to Dec./77 

Jan./78 to Mar./18 

Apr./78 to June/78 

July/78 to Sept./78 

Submission 

Apr. /78 

July/78 

Oct. /78 

Jan. /79 

July/78 

Oct./78 

Jan. /79 

Apr. /79 



I. Description of ocean bottom seismometer· (OBS) system. 

A. Background 

We plan to deploy six OBS units to study, with much improved accuracy 
and a much lower detection limit, the seismicity and mode of 
deformation associated with the active Pamplona Ridge - Icy Bay 
region. The OBS program will be undertaken in conjunction with Bruce 
Ambuter of the U.S.G.S. Branch of Atlantic and Gulf of Mexico Geology 
and Ray Davis of Woods Hole Oceanographic Institution. Ambuter and 
Davis have recently completed the system design and built one prototype 
unit which will be tested both on land and on the ocean bottom off 
Hawaii in the coming months. 

B. Physical Package 

The physical package, as deployed on the ocean bottom (see Figures 1, 2 
and 3), is inevitably a result of many trade-offs among imcompatible 
requirements. An OBS requires the best possible coupling of sensor to 
sea floor, and yet the greatest isolation from di.sturbances in the 
water environment. 

Cylinders make a low bott~m profile dificult to achieve for an instru
ment of this size (.75ft requires a 6 in I.D. x 48 inch long case) 
due to the relatively large amount of bouyancy required, thereby 
increasing current drag and eddy disturbances. A sphere, however, 
provides all necessary floatation (a 20 inch sphere displaces 150 lbs 
water) and has a smooth, symmetrical. shape. The ballast, or anchor, 
can be readily cast to fit around the lower half and bury itself to 
facilitate sensor coupling without hindering release capability. 
Shipboard handling difficulties of the 200 lb., ballasted system should 
be minimized, and instrument access enhanced by splitting the sphere 
about the equator using a single-bolt 11 V11 

- clamp closure and 110 11 
-

ring seal. 

The OBS aluminum sphere will be rated for 1 km water depth and should 
cost little more to fabricate than a comparably sized deep water 
cylinder with floatation. Other materials, such as glass, were. 
rejected due to small sizes available and unresolved closure problems; 
or casting failures in the case of glass reinforced epoxy. 

A 10 KHz acoustic transducer, a grab ring, and a short folded recovery
aid mast (strobe and beacon) will be mounted on the upper hemisphere. 
Deployed height will be approximately 28 inches with a negative 
buoyancy of 50 lbs. Upon bottom release, a net positive bouyancy of 
approximately 50 lbs. will lift the sphere clear of the anchor at the 
same time permi erection of the recovery mast. 

Internal}hardware will consist of a sensor package, r~lease mechanism,· 
tape recorder, Li-cell battery packs, and instrument and release 
electronics cards. For ease of maintenance, the tape recorder and 
cards will be·an integral plug-in unit. The release is a lighter, 
modified version of the highly reliable AMF re-cockable weight dropper. 
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Vertical restoration force of a floating instrument should exceed 8 
ft-lbs., allowing a mast of up to 4 ft. above the water. Sphere 
penetrations will include the acoustic transducer, the release rotor, 
recovery aid power leads, and test points. 

C. Electronic System 

Each OBS system will be a self contained unit with geophone and 
hydrophone sensors and a digital magnetic tape recorder. The tape 
recorder will be triggered to record only 11 events 11 detected by an 
analog logic circuit. The total dynamic range of the system is 114db, 
72db from the main conversion and 42db from dynamic gain ranging. The 
seismic data will be bandpass filtered from 2 to 25 Hz and digitized at 
125 samples per second. ·At this rate, a total of 12 hours of recording 
can be placed on the tape, almost double the amount typically required 
for a one month duration seismicity study. In order to maintain timing 
accuracy, a 1 ow-power oven-controlled osc i 11 a tor wi 11 be used to 
control the clock within each OBS unit. The design goal is an accuracy 
of a few hundredths of a second over 30 deys. 

II. Anchor1ng and Recovery System. 

The vertical geophone sensor (Walker-Hall-Sears, 3.5 Hz) will be 
coupled to the sea floor through the pressure case and mounted in 
self-aligning gimbals, damped in high viscosity oil. The cast anchor, 
which fits aroun·d the lower half of the sphere, will-bury itself to 
improve· sensor. coupling. The deployed weight will be 200 lbs. (50 lbs. 
negative buybyancy) and although this is not very large, the deployed 
height will be only 28 11 and the current drag will be minimized by the 
spheri ca 1 sh~pe. 

r 

The sphere will be released from the unrecoverable anchor on acoustic 
command,(AMF re-cockable weight dropper type). Recovery aids will 
include OAR Radio Beacon and OAR strobe. The released sphere will 
weigh 100 lbs. and have 50 lbs. positive buoyancy. A grab ring mounted 
on the sphere will facilitate recovery from the water. 
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III. Logistics Requirements, including location and time frame. This super
sedes Section C-XIV of original proposal. 

Institution: USGS 
Investigators: John C. Lahr 

Robert A. Page 

A. Ship Support 
1. The proposed 

and numbered 
fo1l ows: 

sites for OBS deployment are shown in Figure 4, 
1 through 6. The geographic coordinates are as 

Station 
1 

Latitude(N) 
59.87 

Longitude(W) 
141.70 
142.00 
142.20 
142.60 
142.55 
142.60 

2 59.75 
3 59.60 ' 
4 59.50 
5 59.65 
6 59.85 

2. Proposed deployment operation: 
a. Using either two-frequency satellite navigation, or other 
high quality navigation equipment, locate the ship above the 
OBS site. 
b. Make a short ( 1 hour) site survey with shipboard 
fathometer to determine the bottom topography of the s·ite. 
c. Lower the OBS unit into the water (air weight is 200 lb~.) 
and then release it to free fall to bottom. ( 5 minutes to 
free fall). 
d. Total time on each station will be about two hours. 

Removal operations: 
We hope to recover all six OBS systems after about one month 
of operation. 
a. Locate the ship above each OBS site to within 2 km. 
b. Use acoustic signal to "zero in" on OBS. 
c. Signal release of OBS capsule with acoustic signal. 
d. Locate OBS on surface either by visually siting its strobe 
light or via its radio beacon. 
e. Pull OBS unit onto deck using its 11 recovery ring" and a 
boat hook. 

3. Optimum time chronology. The order of deployment or removal 
of the OBS systems is of no importance, and the total duration 
of each leg could be as long as 3 or 4 days, if necessary. 

4. Cruise dates: 
Dep 1 oyment 1 eg. 
a. One 24 hour day will be required to deploy the OBS system 
once the ship is in the vicinity of Icy 8~. The date planned 
is August 1, 1978. This date could slip back by 10 to 15 days 
if we are notified at least one month in advance. 
b. Remova.l leg. 30 days following deployment at the earliest. 
Two 16-hour d~s {night-time preferred) will be required to 
remove the OBS systems. The planned dates are September 1 
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and September 2 and these dates could slip back by as much as 
20 days as long as we are notified before our arrival in 
Alaska. 

5. In order to optimize use of ship time .the OBS legs could be 
run in cooperation with other projects planning to work in the 
Icy Bay area. 'However sufficient time must be allowed at each 
of the 6 OBS stations for satisf·actory completion of our tasks. 

6. Equipment and personnel provided by ships: 
a. Help from deck force in moving, lowering and recovering OBS 
systems. 
b. Ship space required will consist of 8' of bench space ·to 
set up a radio receiver, strip-chart recorder, and other 
electronic test equipment. 
c. Space for one 19" rack, approximately 5' htgh. 
d. Refrigerator space of about 2 cu. ft. is desirable for 
battery storage. 
e. High quality navigation, Loran C. 
f. Winch with quick release. 
g. Boat hook. 
h. We need to mount a whip antenna on the mast during OBS 
recovery. 

7. Weight and volume of equipment on the ship: 

Item Volume 
1 p 1 ayback system 3 • xJ• x3 • 
6 OBS units - each 2.5'x2.5'x2.5' 
OBS units cannot be stacked. 
Approximate total weight will be 1500 

B. Special handling of OBS equipment: 
None 

Storage 
Weight Open 
100 lbs. 
200 lbs. X 

lbs. 

9. Gasses or chemicals required: Dry nitrogen 

10. Ship preference: 
Minimum of freeboard. 

11. N/A 

12. Participants, 
deployment: 2~ including Dr. Ambuter. 
recovery: 2 

B. Aircraft support. 
Fixed wing. N/A 

C. Air-craft support. 
Helicopter. N/A 

D. Quarters and subsistence s,upport. N/ A 
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E. Special logistics problems: None. 

IV. A. Management project Plan: 
Dr. Lahr will be responsible for the day-to-day operation of the 
project and for the timely completion of objectives. In deciding 
scientific and technical strategies and in interpreting results, he 
will be aided by Dr. Page. Dr. Lahr will assign various tasks to 
individuals working on. this project and will monitor and review their 
work.· Dr. Bruce Ambuter will be in charge of building and deploying 
the OBS systems. 

B. D.ata Management: 

The digital magnetic tapes from the OBS systems will be processed to 
produce IBM compatible digital tapes. A visible playback of each event 
recorded will be made. These records will be archived, along with the 
Develocorder films produced by the land stations. The OBS records will 
complement the land station records and will be used in a similar 
manner to derive the parameters o( recorded earthquakes, including 
origin time, latitude, longitude, depth beneath surface (km), magnitude 
estimate, and an estimate of the precision of the location. 
~ . 

c. Data Products Schedule for OBS 
-

Data Type Media Estimated Processing Collection Submission 
Volume by PI Period 

/ 

Earthquake Pre 1 imi nary Yes Aug. 1, 1978 Jan./79 
Parameters Map·s and 60 to 

Listings Aug. 30, 1978 

Earthquake Cards 60 Yes Aug. 1, l978 Apr ./79 
Parameters to 

Aug. 30, 1978 

V. Coordination with other investigators. 
This OBS research will, be closely coordinated with the other offshore 
fault investigations of the U. S. Geological Survey. Information 
generated by either group will be made available to the qther to assist 
in the interpretation of geologic hazards. The principal investigators 
are also in close communication with investigators at the Geophysical 
Institute of the University of Alaska and at the Lamont-Doherty 
Geological Observatory of Columbia University who are studying the 
seismicity and seismic hazards in the Kodiak Island and Alaskan 
Peninsula - southern Bering Sea regions. 
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------ ----~·~--- ----------

VI. Outlook: 

As seismic .onitoring is continued over the next few years a 
more detailed understanding of the tectonic regime of the NEGOA 
will emerge. This will be essential to making more reliable 
estimates of the seismic hazard than can be made·today. 
Significant milestones will include positive identification of 
additional active faults, earthquake recurrence estimates, and 
expected accelertion estimates for large earthquakes. The costs to 
do this work over the next few years should not vary greatly from 
FY 78 costs. However, depending upon the results obtained fr~ 
temporary OBS recording in FY 78, a greater emphasis may nr 
placed on ocean bottom recording in order to speed up the 
Which data is collected for the offshore areas. 

VII A. Updated Activity/Milestone/Data Management Char~s will be 
submitted quarterly. 

B. Quarterly reports will be submitted in sufficient time during 
the contract year to be in OCSEAP hands by the first day of 
January, July, and October 1 annual reports by April 1. The 
Final Report ~ill be submitted within 90 days of the termination 
of the contract. 

C. Where biota are concerned, all species and higher categories 
wi 11 be represented by the voucher specimens that wi 11 be 
preserved, labeled, held, and shipped to an official 
OCSEAP-designated repository in conformity with OCSEAP voucher 
specimen policy. Vouchering will include life history stages 
(e.g., larvae, juveniles,.adults) when these are used, and sexes 
where these ere morphologically distinguishable. 

D. At the option of the Project Office. the PI is prepared to 
travel to the Project Office at least twice during the contract 
year to review project status Qnd progress. Such reviews will 
be scheduled on dates mutually aatisfac tory to both parties. It 
is understood that costs of the travel and per diem for these 
trips will be borne by the Project Office. 

E. Data will be provided in the form and format specified by 
OCSEAP, accompanied by a data documentation form (NOAA 24-13). 

F. Data will be submitted within 120 days of the completion of a 
cruise or 3 month data collection period, unless a written 
waiver has been received from the Project Office. This does not 
apply to report requirements (see par. B). 

G. Within 10 days of the completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) 
will be submitted to the Project Data Manager. 

H. Title for all property purchased with OCSEAP funds remains with 
the U.S. Government pending disposition at contract termination. 
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I. Three (3) copies of all publication or presentation manuscripts 
pertaining to technical or scientific material developed under 
OCSEAP funds will be submitted to the appropriate Project Office 
at least sixty (60) days prior to release for information and 
for forwarding to BLM. The release of such material within a 
period of less than sixty (60) days shall be made only with 
prior written consent of the Project Office. News releases will 
first be. cleared with the appropriate Project Office. 

J. All publications and presentations of material developed under 
OCSEAP funds vill acknowledge BLM/OCSEAP sponsorship. The 
following acknowledgement is standard. 

"This study was supported by the Bureau of Land Management 
through interagency agreement with the National Oceanic and 
Atmospheric Administration, under which a multi-year program 
responding to needs of petroleum development of the Alaskan 
continental shelf is managed by the Outer Continental Shelf 
Environmental Assessment Program (OCSEAP) Office. 11 
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RU II: 210 

Major Milestones 

Reports: Quarterly 

Annual 

Quarterly 

Quarterly 

Seismic station maintenance 

OBS Exoeriment 

Data Submission to EDS/NGSDC Oct.to Dec •. 1977 

Jan. to Mar. 1978 

Apr.· to June 1978 

TABLE II 

MILESTONE CHART 

PI: John C. Lahr 
Robert A. Page 

1977 
0 N D J F M 

X 

July to Sept. 197~ 

1978 
A M J J A s 0 N D J F M A 

I 

X 

X 

' 
X 

.I X X 

, X X 

X 

X 

X 

X 
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Research Unit #212 

Erosion, Deposition, Faulting and ·Instability of Shelf 
Sediments: Eastern Gulf of Alaska 

II. PRINCIPAL INVESTIGATOR: Bruce F. Molnia 
Paul R. Carlson · 
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Pacific-Arctic Branch of Marine Geology 
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III. GEOGRAPHICAL AREA AND.INCLUSIVE DATES: 
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The statements of work had not been received in finally approved form 
in time for publication. 
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Bering Sea - Gulf of Alaska Project Office 
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from 
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Principal Investigator 
Donal~ V. Hansen · 

Total Cost of P~o~al 
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I. 

II. 

Title: Langrangian Surface Current Measurements 

R.U. 217 
Contract Number 

--;:;---:--:----=-Proposal Dates- October 1, 1977 to September 3Q, 1978 

Principal Investigator: III. 

Donald V. Hansen 

Cost 
A. Science $143.4K 
B. Logistic~ 15.5K 
C. Total l58.9K 
D. Distribution of effort 

by lease area (%) 

Aleutians )6 
Bristol Bay 19 
Kod1 ac 16 
NEGOA 30 
St. George 

Ba·sin. 19 

IV. Background: Collection_of Lagrangian surface current-data by 
means of satellite tracked free drift buoys was initiated in 
the NEGOA region at the -~!]_d of 1975 primarily to provide data 
for development of a new concept in contaminant tr·ajector.v 
modc11~~g. S2~au~c of impo~t~nt inho~0geneities in the ~ircu
iation regime. This approach to rnocieli iny uu lu11y~r· Ci~~~ar·s 
attractive in the NEGOA region, these observations have how-

· ever proven to be one of the most direct and easily interpretable 
methods of obtaining estimates of the probable movement of 
surface contaminants. They also pro vi de a \'lea lth of i nforma ti on 
on the spatial structure of the flow, and some of the most 
convincinq data for verification of inferences drawn from other 
kinds o.f data· as \·tell as the results of modelling work. This 
year's work is an increase over last year's level of effort. 
Further analyses will be completed on data collected in the 
NEGOA~ Bristol Bay, and St. George Basin during 1976-7, and 
additional deployments will be ·made, primarily in the Kodiac 
and Aleutian areas. Additional deployments may be made in 
the Bristol Bay/St. George Basin area if it appears necessary 
following work presently in progress there. 

V. Objectives: The objectives of this research unit are to obtain 
lagrangian surface current data, and to use these data singly 
and in combination with other data to describe the important 
features of the surface circulation in the various areas for 
the purpose of identifying critical impact.areas. Attention 
will also be given to the feasibility of developing Lagrangian 
statistical models of oil spill dispersion for the new areas 
to be addressed. The concept is still viable for the Aleutians 
and B~ring Sea areas. · 
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VI •. General Strategy and Approach: The general strategy is to deploy 
small rou s 3 to 6 of drogued drift buo s either within an· 
area of particu ar concern or at the presum~d upstream side 
of larger regions. Because the general flow in the northern 
Gulf of Alaska is to the west, deployments are usually made at 
the eastern side of the sub regions. Buoys also are expected 
sometimes to escape their region of deployment and to provide . 
data from adjacent regi \Ins as \'tell. Because the grea.te~:t ya l ue 
has accrued from the buoy position data,' and environmental 
sensors contribute heayily to buoy cost~ the number of deploy
ments to be·made will be maximized by not including any sensors 
for environmental data other thana drogue-loss sensor. 

VII~ Sampling r~ethods: Six buoys. are presently \'lOrking in the 
· Bering Sea region •. Deployment· of three additional buoys in the 

Kodiac region- ls scheduled for October. During the <;oming year 
it is planned to deploy 2 more sets of three buoys in the; 
Kodiac area and.three sets of three buoys in the Aleutian area. 
These buoys wi 11 be dep 1 oyed on transects across the ·continental 
shelf in c:onjunction \·lith ·sTD cruises in the area scheduled for 
Oci.ui.H::r· 1977~ uod r1::!r"Ch, M~.Y~ ~.nrl .SP.ptemoer 1978. An ad.:l1tioita1 
five buoys will be available for additional deployments in the 
Bering Sea or other areas of special concern. The strategy 
for these deployments \·lill be developed follo\'ling results of. 
work presently in progress. · 

VIII.Analytical Methods: A set of computerized obje<;tive analysis 
routines has been developed to process, display, and analyse 
buoy data. This system is described in Her~an, Alan, and 
D.V. Hansen. Objective analysis of Lagrangian Trajectory 
Data. Proceedings of the American Congress on Surveying_ and 
Mapping, 37th Annual Neeting, Hashington, D.C. February 26 
March 5, 1977. pp 177-185. The entire package '('ill be 
published as an ERL Technical Hemorandum. 

IX. Anticipated Problems: None. 

X. Deliverable Products: 
A. Digital Data 

1. The new data to be collected an~ recorded consist of 
buoy position data as a function of time, adequate 
to define complete buoy trajectories and buoy velocity 
as a function of ti~e. 

2. Data \'lill be processed and submitted· in OCSEAP format· 
by ~he investigator. 

B. Narrative Reports: Norte other·than quarterly and annual 
reports. 
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C. Visual Data: None planned. Trajectory plots can be 
provided to the·project office on request, in either 
Polyconic or Mercator projection. 

D. Other Non-digital data: None. 

E. Data Submission Schedule: Data collection activities will 
be initiated according to cruise schedule referenced 
in Section VII or subsequent amendments. Buoys con-
tinue data collection following the cruise, but are 
not dependent upon a recovery cruise. Data wi.ll be 
submitted within 120 days of the time when the last of 
B deployment group has moved out of-are~~ of tnter~~t to 
OCSEAP, or has ceased functioning. · 

XI. Information required fr~om other investigati6ns = .. · None. 

XII. Quality assurance plans: Not applicable. The operating 
system used requires only checks for interna 1 consistency 
and noise reduction. 

XIII. Special Sample and Voucher Specimen Archival Plans: None. 

XIV. logistic Requirements: Buoy deployments are best done by 
piggybacking on STD cruises. Simultaneous collection of 
data and complimentary experience of the scientific party 
in planning and operation are considerations. Investigator 
plans to take care of buoy shipment to ports of embarkation. 

XV. Management Plan: Dr. Hansen will actively lead and supervise 
the conduct of the proposal work and the scientific interpre
tation thereof. Expendable buoy hardware will be acquired. 
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on pro3~rem~nt contract, buoys will ~e shipped to appropriate 
erriliar1a-t_1_on ports for deployment dunng STD cruises. Close 
cifofCF-fri·ation \·tith personnel of PHEL and U. of Alaska is 
re&'ttlr~-d for conduct of the -dep 1 oyment operations. Once 
laPA~nea~=the buoys transmit autonomously. The transmission 
fs!~~E~i~~d several times daily by the NIMBUS-6 satellite, 
protessecr by NASA/GSFC, and fon·tarded to AQr.lL on magnetic 
taP~0&~~f6ximately weekly. Editing, smoothing, and display, 
ar&atH~~=~ompiled at AOML. Dr. Hansen is an authorized user 
ofC.tn·e ]i~lBUS-6 sys tern. The next generation of -1 ocati ng 
safll_f{te systems is scheduled to go into operation about 
Ocroo~r 1978(see section XVI (3)). Present plans at NASA are 

_toQsorFtfnue operation of the NH~BUS-6 system being used in 
thi~r~r~ unit to match or overlap establishment of the 
fol~fb}\~dn- system. 

XVI. Out)oo~: 

r. The..:final res_\Jlts are expected to be impro-ved -site 
spedific._and statistical description of the ~u~face -circu
latt&n=in the various OCSEAP regions to identify critical 
are~5! 1and genera)ly help meet the needs of BU·l lease 
~ r-t -Aff:t:i p c: ---···.-.·--· 

2. Sig~ificant Milestones: 

Comp]ete Bering field effort 
CompJ~te Kodiac field effort 
Complete Aleutian field effort 
Finish joint analysis of 
lagrangian and other data for NEGOA 

Finish preliminary analysis of 
L~grangian data for Bristol Bay 

Finish joint analysis of Kodiac area 

Finish joint analysis of Bering 
Sea area 

Finish joint analysis of 
Aleutian area 

Dec. 78 
Dec. 78 
Narch 79 

Dec. 77 

Jan. 78 

Dec. 78 

Jan. _79 

June 79 

3. Cost by .fiscal year: After 1978, costs of acquiring 
this type of data will increase substantially because 
the data service now provided free of charge by NASA, 

81 



3. must be purchased fr?m the Frenc~ spate agency .with 
the next system. Th1s data serv1ce cost is expected 
to be comparable to the buoy hard\'lare cost. Further 
deployment plans should therefore be made only if 
critical questions about regional circulation patterns 
remain follm·Jing the several deployments planned during 
FY 1978. It is expected that the major questions should 
be covered by deployments described in this proposal. 
At the end of FY 78, there \·li 11 r:e·ma in buoy eq ui pmen t 
in the water collecting data, perhaps in more than one 
area. The data collection, editing and general 
processing, followed by synthesis vtith the other kinds 
of physical oceanographic data \'till continue into 
FY79 and FY80. Funding requirements are estimated_at 
$50 K in each of these years. 

4. Addi tiona 1 major equipment needed: None. unless further 
new data needs are discovered. 

5. ·Location of future field.efforts: Not_AppHcable: 

6. logisti.Gs requi_rernents·:- None. 

XVI!. l. Updated Activity/r~ilestone/Data ~1anagement Chacls \1i1l 
L- -~ .. ._:_.~ .a..A.,.··_: .J -··-~..:.1.. ...... ,..1 '"" 
Ut: ·:>UUIIII LI.CU 'iUal LCI I,Y• 

2. Quarterly reports \'/ill be submitted in sufficient time 
during the contract year to be in OCSEAP hands by the 
first day of January, July, and October, annual reports 
by April 1. The Final Report \·till be submitted \'lithin 
90 days of the termination of the contract. 

3. Where biota are concerned, all species and higher 
categories will be represented by the voucher specimens 
that will be preserved, labelled, held, and shipped to 
an official OCSEAP - designated repository in. conformity 
with OCSEAP voucher specimen policy. Vouchering will · 

·include life history stages (e.g., larvae, juveniles, 
adults) when these are used, and sexes where these are 
morphologically distinguishable. 

4. At the option of the Project Office the PI 1s prepared 
·to travel to the Project Office at least twice during 
the contract year to revie\'1 project status and progress. 
Such reviews will be scheduled on dates mutually 
satisfactory to both parties. It is understood that 
costs of the travel and per diem for these trips will 
be borne by the Project Office. 
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5. Data will be provided in the form and format specified 
by OCSEAP, accompanied by a data documentation form 
(NOAA 24-13). 

6. Data will be submitted within 120 days of the corripletim1 
of a cruise or 3 month data collection period, unless 
a written \'Jaiver has been received from the Project 
Office. This does not apply to report requirements 
(see par. 2). 

7. Within 10 days of the completion of a cruise or data 
gathering effort, a ROSCOP data collection inventory 
form (NOAA 24-23) will be submitted to.the Project 
Data Manager. 

B. Title for all property purchased with .OCSEAP f~mds 
remains \·lith the U.S. Govetnment pending-disposition 
at contract terminati.on ... 

9. Three (3) copies of all publjcaiion· or·presentation 
manuscripts pertaining to technical or scientific 
material developed under OCSEAP funds will be submitted 
to the appropriate Project Office at least sixty (60) 
days prior to release for information and for forv1arding 
to BLM. The.release of such material within a period of 
u€!55 thai! si~ty.(60) d~y:- 'hall be 'made only v{ith prier 
written consent of the Project Office. Ne~vs releases 
will first be cleared with the appropriate Project Office. 

10. All publicatipns and presentations of material developed 
under OCSEAP funds \'/i 11 acknowledge BLM/OCSEAP sponsor
ship. The following acknowledgment is standard. 

11 This study \'/as supported by the Bureau of Land 
Management through interagency agreement \·lith the 
National Oceanic and Atmospheric Administration, 
under which a multi -year program responding to . 
needs bf petroleum development of the Alaskan 
continental shelf is managed by the Outer Continental 
Shelf Environmental Assessment Program (OCSEAP) 
Office. 11 
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LOGISTICS REQUIREMENTS 

Please fill in all spaces or indicate not appli~able (N/A). Use additional sheets as 
necessarv. Buc;~t 1-~.r.-~ ite:::s ~o~c~rr.~r:s lr:;gis~ic:-:; shcu1d ~;~ k~y~rJ to the relr:::'lil!1t ib~fll 
described on these forms. 

I NST ITUT !ON __ --<.J)_b_· ._A-_A--'-/~A-o.....__A.-_1 _L __ _ PRINCIPAL INVESTIGATOR .)) U~ s p n__ 

A. SHIP SUPPORT 
1.- Delineate proposed tracks and/or sa~pling grids~ by leg~ on a chart ol the area. 

3. 

4. 

Include a list of proposed station geographic positions. 

Describe types of observations to be 8ade on tracks and/or at each grid station 
Include a description of shipboard sampling operations. He as ·specifit·and ·co:rr-. 
prehensive as possible. 

Hhat is the optimum time chronology ol observations: Qn __ ~·leg. and:· seasonal __ basi_s 
and Hhat is the maximum allm:able departure froni"toes·e· _oQtimum· times? ... (Key to 
chart prepared under Item 1 -...:hen necessary for clarification.)-

:S~o, .... ld .be C-O•:_..l"·,J..o,..f ,-v:--n.. S/.0 C'-rv~'S.:..+-:5. 

Hm·; many sea days are required for each reg? (Assufi!e vesse 1 crUlSl Q9 speed of 
14 kn0ts for NW\A vessels. Do not include running ti;;-:c:: frG:-:1 ;:>~rt to beginning 
point and from end point to port and do not include a \'leather factor;) ,4J A 

Do you consider your investigation to be the principal one for the operatiqn thus · 
requiring other activities to piggyback or could you piggyback? U...?1 P'ufJ>'bP.c.k 

~-

Approximately ho\'1 many vesse 1 hours per day \·Jill be required for your observations 
and must these hours be during daylight? Include an estimate of sampling-time on 
station and sample processing time bet~·teen stations. ..,, 1 • I . 

.,NB(J-'' ~I b '-f 

6. What equipment and personnel would you expect the ship to provide? 
f\ _,.~{-.fl.- c -e ~ cJ cc. k. ( .:2.. ........, ~ '71 _) ~... s I.. o r -1- p ~ .,., o ·c1 <;.. 

7. What is the approximate weigh~ and volume of equipment you will bring? 
Le-ss -A"""- I To""' ~~ ~ ~--- ~CJ().f.i-3 f~' ~ , Cti.--.... .J-< ~-h.;..,ed: c-. cf <tc h. 

ee \~ill y•)Ur data or equipment require special .handling? //0 If yes, please 

6 _,. 

describe: · 

Wi 11 y=.•u require· any 
boa~d the ship prior 
barqe. 

gasses and/or chemicals? ~Jo if yes, they sho~ld be on 
to departure from Seattle or time allCI·!ed for shipment by 

--,--
10. Do yot: have a ship preference~ either NOAA or non-NOAA? 

and give the reasGn foi so specifying. 
1 f "yes" please nalile the 

vessel 

ll. lf ym: :-ecom:nend the use of a non-r-t0.£1..£1. vessel, \'lhat is th~ per sea dc.Y charter 
cost aN; huve you ·verified "its availability 
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H IJJ~SI~ NE CHART_. 

PI~ E.:.Y· Hansen 

Major Milestones: Reporting, d1ta rJQnngement and oth~r significant 
contr:a,ctua 1 requirements; period!; r)f fie 1 d \·/ork; workshops; etc. 

~~JOR MILESTONES 
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Date: September 2, 1977 

To : Dr. Herbert E. Bruce 

ENVIRONMENTAL RESEARCH LABORATORIES 

AOML/Physical Oceanography Laboratory 
15 Rickenbacker Causeway 
Miami~ Florida 33149 

Refer to: RH1-173H-41.02 

Bering Sea-Gulf of Alaska Project Manager 
OCSEAP, Juneau, Alaska 

From: D. V. Hansen ]) J/~ 
Director~ Physical Oceanography La~oratory 

Subj: Reduction of Budget and Level of Effort on Research Unit #217 

Reference: Guidance Letters RFx41-217-500, .RFx41-217-607 '-" RFx4l-217-655 

You·r most recent guidance letter advises that the budget· for this :\·tdrk 
unit must be reduced from $158,900 to $89,800 by deletion of all \tork 
p;oposed for the Bering Sea area and curtailment of effort in the 
A'teutian area. I am agreeable to thes.e changes. It is unfortunate 
that we cannot exploit. the existence of the Nir4BUS-6 more-extensively 
during the probable last year of its operational life. The choice of 
areas where the effort \'lill be reduced is sound in that the buoys 
presently deployed in the Bering Sea are giving excellent results for 
that area, thus reducing· the need for future Nark there, and there is 
reasonable expectation that some of the buoys to be deployed in the 
Kodiak area will provide information for the Aleutian area. 

cc: Program Office 
Director, AONL 
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BIOLOGY OF THE HARBOR SEAL, PHOCA VITULINA 

RICHARD I, IN THE GULF OF ALASKA 

OCSEAP RESEARCH UNIT #229 

Principal Investigators 

Kenneth w. Pitcher and Donald G. Calkins 

Total Cost $80,045 

Alaska Department of Fish and Game 

Division of Game 

1 October 1977 - 30 September 1978 

87 



--------=--·~·--------~ 
_I 

Technical Proposal Form 

I. Title: Biology of the harbor seal, Phoca vituZina richardi in the 

Gulf of Alaska 

Research Unit: #229 

Contract Number: #03-5-022-69 

Proposed Dates of Contract: 1 October 1977 to 30 September 1978 

II. Principal Investigators: Kenneth W. Pitcher 

Donald G. Calkins 

III. Cost of Proposal: 

Total - $80,045 

Distribution of effort by lease area 

NEGOA 25% 

Lower Cook Inlet 12% 

Kodiak 63% 

IV. Background: The proposed research is a continuation of work begun in 

1975 to investigate the biology and life history of the harbor seal ' 

\ 
in the Gulf of Alaska. Much of the work involving prey selection and 
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trophic relationships closely ties in with the biological oceanography 

studies and assessment of marine fish, bird,and invertebrate populations 

which are being conducted in the Gulf of Alaska. The original 

objectives of RU-229 were quite general in nature and the study 

area spanned a large geographical area. Considerable progress has 

been made during the past two years. Many of the questions regarding 

food habits, reproduction, growth and body condition have been 

answered. Some data gaps do exist particularly regarding seasonal 

and geographic variations. We are now at a point where we feel the 

value of harbor seal research to the OCS program would be enhanced 

by a general shift in emphasis from a broad life history approach 

to a narrower more intense effort aimed at specific problems. We 

are proposing FY 78 as a transition year. Considerable effort will 

be expended filling data gaps which exist in our general biological 

studies while new intensive work will begin in other areas, mainly 

in the field of developing techniques for monitoring population 

status. While the importance of monitoring size of harbor seal 

populations is obvious, virtually no work has been done. Much of 

the harbor seals life is spent in and under water where direct 

counting is impossible. Recent work in Alaska showed that far 

greater numbers haul out during the molt (15 August - 15 September) 

than at other times of the year (Johnson 1976 and Pitcher and 

Calkins 1977). With this knowledge and with the recent development 

of radio-~~acking equipment which has been used successfully on 

phocid seals (Siniff et al. 1975) it now appears feasible to develop 

techniques for obtaining data on population trends of harbor seals. 
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The most feasible method of monitoring.populat~on status over time 

appears to be by establishing trend count areas. These will be 

established at strategically located haul out areas and monitored 

annually during the peak hauling period of the molt. 

Tugidak Island, one of the Trinity Island group, is located 24 km 

southwest of Kodiak Island within the southern portion of the proposed 

western Gulf of Alaska lease area (Fig. 1). Tugidak is used as a haul 

out ground for the largest known concentration of harbor seals in the 

world. Although the size of this population is ,unknown, several 

very general estimates are available (Table 1) which illustrate the 

general magnitude. 

Table 1. Population estimates of harbor seals for Tugidak Island. 

Estimate Source 

Mathisen and Loop (1963) 

Bishop (1967) 

1964 pup production with Bigg's (1969) 
population parameters 

1964 pup production with Pitcher's (1977) 
population parameters 

Population Estimate 

15,000* 

12-17, 000** 

15,925 

22,872 

* Mathisen and Lapp give only Trinity Islands total of 16,776-
this has been adjusted to give Tugidak estimate. 

** Bishop used 32% as gross annual productivity which later research 
has shown to be high. This would cause his estimate to be low. 

Tugidak Island, by virtue of the large numbers of harbor seals using 

the'island must be considered critical habitat. Tugidak has a number 
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of characteristics typically attributed to good harbor seal hauling 

habitat. The location is remote and isolated and receives relatively 

little human disturbance. The sand and gravel beaches provide 

extensive areas for hauling. No large terrestrial predators are 

found on the island. Tremendous expanses of shallow, productive 

waters adjacent to the island provide excellent feeding habitat. 

Tugidak appears to be particularly important for pupping and molting 

activities. In 1964 an estimated 4,300 pups were produced on the 

island (Bishop 1967). During the height of the molt, 15 August to 

15 September, there is a considerable increase in hauling activity 

which may very well be related to a physiological requirement for 

warming of. the epidermis during the molt (Feltz and Fay 1966 and 

Ling et al. 1974) • 

. Pbservations made during the summer of 1976 (Pitcher and Calkins 

1977) indicated the OCS activities were already having a harmful 

effect on Tugidak Island harbor seals. Helicopters transporting 

geologists, involved in exploration, resulted in frequent disturbance 

and subsequent separation of females and young pups which apparently 

often resulted in the death of the pups. Other effeets of disturbance 

are not so easily observed but may result in reduced long-term 

survival. Other possible effects of exploration for and development 

of oil reserves on the health and status of harbor seal populations 

are not known. 
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IV. Objectives: Continuing objectives are; (1). Investigation of food 

habits and identification of important prey species. (2). Examination 

of growth and body condition. (3). Determination of population 

productivity with emphasis on establishing age of sexual maturity 

and age specific pregnancy rates. Peripheral objectives include 

collection of data concerning distribution, use of critical habitats, 

effects of disturbance, population composition and collection of 

specimen materials for disease and environmental pollutant analyses. 

New objectives of proposed research for FY 78 are: (1) to establish 

popvlation trend count areas at strategically located haul out 

areas, (2) to develop techniques and explore the feasibility of 

conducting a census of harbor seals on Tugidak Island, (3) to 

examine activity patterns of harbor seals on Tugidak Island, to 

find out the proportion of time seals spend hauled out, (4) to 

determine if there are differential use patterns by different sex 

and age classes of harbor seals on Tugidak Island and (S) to collect 

information on movements and population discreteness of harbor 

seals on Tugidak Island. 

Exploration, development and transportation of petroleum reserves 

in the Gulf of Alaska have a number of potential harmful effects on 

harbor seal populations. Some of the more obvious include the 

following: (1) direct injury to animals through contact or ingestion 

of oil (this may result directly in death of the individuals involved 

or could result in lowered physical condition which in turn might 

alter long term survival·and biological processes such as growth 
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and reproduction). (2) disturbance, particularly during vulnerable 

stage of their life cycle such as pupping and molting activities, 

(3) reduction of productivity of the marine system by contamination, 

(4) direct mortality of important prey species by contact with oil 

and (5) increased levels of environmental contaminants. 

This project was designed to collect information to aid in the 

decision making process for gas and oil development in the Gulf of 

Alaska. Data gathered will enable guidelines to be placed on all 

stages of the O.C.S. development program that will reduce harmful 

effects on harbor seal populations. Predevelopment data are being 

collected so changes which might occur can be detected. 

Tugidak Island has the largest single concentration of harbor seals 

in the world and is located near proposed OCS lease sites in the 

western Gulf of Alaska. Exploratory activities for oil reserves 

has already had a harmful effect on this population b~ increasing 

pup mortality. Continued exploration for and development and 

transport of oil reserves have the potential for other negative 

impacts on the population. 

As previously stated the population size of Tugidak harbor seals is 

unknown. VariolJS estimates have ranged from 12,000 to 23,000 

animals. These are very general estimates and,the degree of reliability 

cannot be quantified. In order to understand the true significance 

of this population and measure the effects of OCS development on it 

we must obtain a reliable baseline population estimate. 
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Studies conducted during 1976 indicated the possibility that certain 

sex and age classes may have different timing in their haul out 

requirements. It may be that in the future it will become desirable 

to restrict disturbance when certain segments of the population are 

ashore e.g. mature females. For this we need to understand the 

haul out patterns of harbor seals. Should some catastrophic event, 

such as an oil spill, occur and large scale mortality result it 

would be important to evaluate the severity in light of population 

segments involved. 

There is evidence that a large breeding population such as occurs 

at Tugidak may be tmportant for ·repopulating areas some distance 

away. Based on a tagging study from a population in the British 

Isles, Bonner and Wittharnes (1974) stated that harbor seals are 

capable of wide dispersal and speculated that the population that 

they studied could function as a reservoir from which other populations 

which had been depleted could be replenished. Based on recoveries 

of harbor seal pups, which were tagged on Tugidak, of up to 160 km 

away, it seems entirely possible that the Tugidak population could 

perform such a function.. If this is the case, the Tugidak population 

assumes even greater importance with the prospect of oil development 

in a number of areas in the Gulf of Alaska. 

The Tugidak harbor seal population is rather unique from a scientific 

research viewpoint. The particular situation lends itself to 

conducting a number of research activities which are not possible 

in most areas. This is one of the few populations for which a 
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census may be possible with present technology. It appears promising 

that knowledge gained from intensive study of this population can 

be applied to other populations near prospective lease sites which 

cannot be so readily studied. 

VI. General Strategy and Approach: Data gaps in the general life 

history study will be filled during the coming year by selective 

collecting of harbor seals by area and season. 

Data on population productivity will be gathered through the analysis 

of reproductive tracts from collected animals. By combining these 

analyses with age determination techniques a number of reproductive 

parameters will be estimated including: age specific reproductive 

rates, age of sexual maturity, reproductive duration and frequency 

of breeding. 

Food habits and trophic relations will be approached ~hrough the 

analysis of contents contained in stomachs and intestinal tracts of 

collected animals. 

Growth rates for harbor seal populations in different areas of the 

Gulf will be examined by comparison of weights and measurements of 

the various sex and,age classes. Body condition will be examined 

-
through comparison of blubber reserves by sex and age class, area 

and season. 

Specimen materials for pathology and environmental contaminant 

loads will be taken from each collected animals. Data will be 
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collected on an opportunistic basis on segregation, seasonal 

distribution and use of critical habitat. 

Population trend count sites will be established at major haul out 

areas. Criteria for their selection will include: representative 

habitat, consistant use, ease and accuracy of counting and accessibility. 

Th~se count areas will be monitored annually in order to detect 

long range trends in population abundance. 

The work proposed for Tugidak Island is based on attachment of 

radios and subsequent tracking of individual harbor seals. From 

these individuals we expect to gain considerable insight into 

activity patterns, haul out behavior and seasonal use patterns. In 

addition information and techniques necessary for future census 

work will be obtained. 

VII. Sampling Methods: Sampling for populations productivity data must 

take place during the period when it is possible to determine with 

certainty if the animal is either supporting a fetus or has recently 

given birth (i.e. from implantation of the blastocyst in October to 

cessation of lactation in early July). It is not possible to accurately 

determine reproductive status during the period of delayed implantation 

(July-September). Spatial samplin~_for productivity information 

should include animals from various "populations" in the Gulf as 

each may exhibit unique productivity characteristics related to 

population status and quality of habitat. Sampling areas include: 

Cape Fairweather to Cape St. Elias, Copper River Delta-Prince 
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William Sound, Kenai Coast, Southern Kodiak plus Trinity Islands 

and northern Kodiak, Afognak and Shuyak. 

Food habit sampling will coincide with the population productivity 

work. However, because of seasonal variations which occur, additional 

sampling must take place during the period: July-September when 

the productivity work is not normally conducted. 

VIII.Analytical Methods: Weights and standard measurements are taken 

from each collected animal including: total weight, blubber weight, 

standard length~ curvilinear length, axillary girth, maximal girth, 

hind flipper length and blubber thickness (Scheffer 1967). These 

data are being collected to establish growth rates,. seasonal condition. 

patterns and assist in making-calculations of biomass. 

Age determinations are being made. This is done by decalcifying a 

canine tooth from each animal, using a microtome to ~roduce thin 

sections, staining the sections with hematoxylin and counting the 

annual growth rings with the aid of a microscope (Johnson and 

Lucier 1975). Age determinations are necessary for development of 

growth rates and to determine population structure and productivity. 

The ovaries and uterus are taken from each female seal and preserved 

in formalin. Presence or absence of a conceptus in the uterus is 

determined using standard laboratory techniques for reproductive 

analysis and a partial reproductive history is reconstructed by 

examination of ovarian structures. These data are necessary for 
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determination of ages of sexual maturity and age specific reproductive 

rates, basic parameters required for population productivity calculations. 

Testes and epididymides from each male seal are collected and 

preserved. A microscopic examination is made of epididymal fluid 

to determine whether sperm are present or not. These data are used 

for determination of age of sexual maturity and periods of seasonal 

potency in males. 

Stomach contents from each seal are preserved in formalin. Weights 

and volumes are determined for all contents. Identifications of 

prey species are made by examination of recognizable individuals 

and skeletal materials of diagnostic value. Frequency of occurrence 

and numbers of individual prey species are then determined. 

Intestinal contents from each seal are strained through mesh sieves 

to recover fish otoliths. Otoliths, which are_diagnostic to species, 

are compared to a reference collection and identified. All otoliths 

to date have been sent to John Fitch for verification of the identifications 

(Fitch and Brownell 1968). 

IX. Anticipated Problems: No major difficulties expected. 

X. Deliverable Products: 

A. Digital Data: 
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Collection Location Ovary/Corpora lutea 

Date/Time Corpora albicantia 

Habitat Follicles 

Behavior Number of Uterine Scars 

NODC Taxonomic Code Sperm Determination 

Sex Baculum/Testes Measurements 

' Activity Weight and Volume Food Contents 

Measurements/Weights Stomach Content Species 

Age/Age Determination NODC Taxonomic Code 

Reproductive Status Life History Code 

Number of Fetuses Misc. Stomach Contents 

Number/Volume/Weight of Mean/Maximum/Minimum 

Identified It~ms Length of Identified Items 

Digestive Organ 

2. List of digital products: see data products schedule. 

B. Narrative Reports - Nothing in addition to the required quarterly, 

annual and final reports. 

C. Visual Data: None. 

D. Other Non-Digital Data: None. 

E. Data Submission Schedule: See data products schedule. 

XI. Data Required From Other Investigators: No inforination will be 
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required of other investigators. However, any data collected 

regarding abundance, distribution and biology of prey species will 

compliment the food habit studies. 

XII. Quality Assurance Plans: Data sheets are designed so that data are 

key punched directly from them. The data printout is completely 

checked entry by entry from the raw data sheets. Limits for each 

data field are being submitted in order to screen the data for 

major errors. A copy of the raw data forms, printout and keypunched 

cards are stored in our office in event data are lost in transit. 

XIII.Special Sample and Voucher Specimen Archival Plans: Not applicable. 

XV. Management Plan: All sampling activities will be under direct 

supervision of the principal investigators. Laboratory analyses 

will be accomplished both by the principal investigators and by 

qualified laboratory personnel in the Department of Fish and Game 

Anchorage laboratory. Data analysis will be done by the principal 

investigators with assistance by a Department biometrician. Report 

writing will be done by the principal investigators. 

XVI. Outlook: As previously mentioned we envision FY 78 as a year of 

transition. We propose to divide our effort between completing 

the general life history studies and initiating new work in the field 

.of developing census techniques and monitoring population trends. 

Data concerning activity patterns, haul out needs and behavior and 
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seasonal use patterns and requirements will be collected. The 

anticipated long term final results will be a statistically qualified 

population estimate for the large and very important harbor seal 

population located on Tugidak Island. In addition, we plan to 

establish trend count areas at key haul out sites in each of the 

lease areas~ From these we anticipate collecting data which will 

be useful for monitoring population trends over time. 

Significant milestones will include; the successful deployment of 

radio tracking equipment, understanding of activity patterns, 

understanding of individual movements and population discreteness 

and knowledge of haul out behavior. Major goals will be the 

establishment of trend count sites in each of the lease areas. 

Cost by fiscal year is anticipated to be approximately the same as 

current levels/ i.e. $80,000. 

The only major equipment purchase anticipated is radio tracking 

equipment. 

Locations of future field efforts will be Tugidak Island and selected 

sites within the major lease areas. 

Logistic requirements are anticipated to be reduced from current 

needs. Limited helicopter and possibly ship time may be requested 

for transportation of personnel and materials to field camps. 
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Consideration should be given to extending harbor seal life history 

studies to the Rroposed Aleutian Shelf lease area. As collecting 

activities in the Gulf of Alaska are to be completed during FY 78 

we propose to begin work in the Aleutian Shelf in FY 79~ Similar 

methods and techniques for collection and analysis of data will be 

employed. Due to the remoteness of the area we anticipate increased 

requests for logistics from NOAA. All field activities would be 

cooperative ventures with RU 243 (Steller sea lion). 

A large and important land breeding harbor seal population in the 

southeastern Bering Sea should be studied. Present studies are 

examining the species associated with the ice to the north and land 

breeding harbor seals and Steller sea lions in the Gulf of Alaska. 

No biological data are now being collected from this population. 

It would be desirable to study this population after work in the 

Aleutian shelf area is completed. 
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Table 2. Types of data, limits and frequency of collection RU-229. 

Data Field Normal Limits Frequency of Collection 

Location of Collection N/A Always 

Date of Collection N/A Always 

Time of Collection N/A Most of the time 

Habitat Code 00-41 Most of the time 

Behavior Code 0-70 Most of the time 

Taxonomic Code 9221030107 Always 

Sub Species 01 Always 

Sex Cqde 0-2 Always 

Accomp. by Pup Y-N Occasionally 

Lactating Y-N Occasionally 

Mammal Sunk Y-N Most of the time 

Group Size 0-15,000 Most of the time 

Weight Hide and Blubber 1000-113000 Most ·of the time 

Curvilinear Length 0.0-250.0 Most of the time 

Axillary Girth 0.0-200.0 Most of the time 

Maximum Girth 0.0-200.0 Most of the time 

Hind Flipper Length 0.0-35.0 Most of the time 

Blubber Thickness Sternum 0.0-7.5 Most of the time 

Age 0-50 Most of the time 

Age Unit Code 1 or 2 Most of the time 

Age Determination Technique 1 thru 4 Most of the time 

Baculum Length 10-200 Some of the time 

Baculum Weight 0.1-30.0 Some of the time 
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Table 2 (cont.) Types of data, limits and frequency of collection RU-229. 

Data Field 

Testes Weight with Epididymis 

Testes Weight without Epididymis 

Testes Volume 

Testes Length 

Testes Weight 

Presence of Sperm in Epididymis 

Sperm Method of Determination 

Reproductive Status Code 

Reproductive Condition Code 

Number of Fetuses 

Ovary Weight 

Number of Corpora Lutea 

Diameter of Largest Corpora Lutea 

Number of Corpora Albicantia 

Diameter of Longest Corpora Lutea 

Number of Corpora Albicantia 

Diameter of Largest Corpora 

Albicantia 

Number of Follicles Greater than 

5mm in Diameter 

Diameter of Largest Follicle 

Number of Uterine Scars 

Weight of Food Contents 

Jotal Volume of Food Contents 

Taxonomic Code 

Normal Limits 

1. 0-125.0 

0.5-100.0 

0.5-100.0 

1.0-12.0 

0.5-5.0 

0-3 

0-2 

0-3 

0-8 

0-2 

0-3 

0-30.0 

0-300 

0-10 

0-300 

0-10 

0-200 

0-10 

0-300 

0-3 

0-7000.0 

0-7000.0 

NODC Code 
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Frequency of Collection 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Most of the time 

Some of the time 

Some of the time 

Some of the time 

Most of the time 



Table 2 (cont.) Types of data, limits and frequency of collection RU-229. 

Data Field Normal Limits Frequency of Collection 

Life History Code 0-9 Occasionally 

Miscellaneous Stomach Contents 01-11 Occasionally 

Number of Items Identified 0-10,000 Some of the time 

Volume of Items Identified 0-7000.0 Some of the time 

We-ight of Items Identified 0-7000.0 Some of the time 

Mean Length of Items Identified 0-1000 Occasionally 

Maximum Length of Item Identified 0-1000 Occasionally 

Minimum Length of Item Identified 0-1000 Occasionally 
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XVII .1. Updated Activity/Milestone/Data Management Charts will be 

submitted quarterly. 

2. Quarterly reports will be submitted in sufficient time during 

the contract year to be in OCSEAP hands by the first day of 

January, July, and October, annual reports by April 1. The 

Final report will be submitted within 90 days of the. termination 

of the contract. 

3. Where biota are concerned, all species and higher categories 

will be represented by the voucher specimens that will be 

preserved, labeled, held, and shipped to an official OCSEAP

designated repository in conformity with OCSEAP voucher specimen 

policy. Vouchering will include life history stages (e.g., 

larvae, juveniles, adults) when these are used, and sexes 

where these are morphologically distinguishable. 

4. At the option of the project office the PI is prepared to 

travel to the project Office at least twice during the contract 

year to review project status and progress. Such reviews will 

be scheduled on dates mutually satisfactory to both parties. 

It is understood that costs of the travel and per diem for 

these trips will be borne by the Project Office. 

5. Data will be provided in the form and format specified by 

OCSEAP, accompanied by a data documentation form (NOAA 24-13). 
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6. Data will be submitted within 120 days of the completion of a 

cruise or 3 month data collection period, unless a written 

~iver has been received from the Project Office. This does 

not apply to report requirements (see par. 2). 

7. Within 10 days of the completion of a cruise or data gathering 

effort a ROSCOP data collection inventory form (NOAA 24-23) 

will be submitted to the Project Data Manager. 

8. Title for all property purchased with OCSEAP funds remains 

with the U.S. Government pending disposition at contract 

termination. 

9. Three, (3) copies of all publication or presentation manuscripts 

pertaining to technical or scientific material developed under 

OCSEAP funds will be submitted to the appropriate Project 

Office at least sixty (60) days prior to release for information 

and for forwarding to BLM. The release of such information 

within a period of less than sixty (60) days shall be made 

only with prior written consent of the Project Office. News 

releases will first be cleared with the appropriate Project 

Offic.e. 

10. All publication~.and presentations of material developed under 

OCSEAP funds will acknowledge BLM/OCSEAP sponsorship. The 

following acknowledgement is standard. 
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11. In the past, some confusion has developed on the schedule for 

data submission in the specimen format of RU 229. The confusion 

has arisen because of the eight record types which are submitted 

at various intervals after the initial animal collection. Record 

types 1-3 all involve data which are related to environmental 

conditions at the time of collection and physical measurements 

of the animal i.e. measurements and weights. These data are 

available immediately after collection and are submitted within 

120 days of collection. Record types 4 and 5 involve age and 

reproductive analyses both of which involve somewhat lengthy 
' ' 

laboratory procedures. Record types 6 and 7, food habit 

analyses, also involve lenghty laboratory procedures. The time 

lag is even greater than for record types 4 and 5 because material 

must be submitted to outside authorities for verification of 

identifications. Again, data will be submitted within 120 

days after analyses are completed. 

As requested in the guidan~e letter, a series of tables and figures from 

the 1977 annual report followed as Appendix I, illustrating graphical 

presentation of data. 
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Data Products Schedule 

a Type ~led i a Estimated Processing and . Intertidal, (Cards, cod- Volume OCSEAP Formatfng done Collection 
thic Organisms, ing sheets, (Volume of Format by PI Period Submission . ) tapes, disks) processed data) (If knovm) (Yes _or No) (Month/Year to ~1onth.fYear) (~1onth/Year) 

rbor Seal Magnetic 100 animals Yes Oct. 1977 to Sept. 1978 31 Dec 78 
im~n data Tapes at 12 cerds File types 

per animal 025, 026, 027 
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Title: The natural history and ecology of the bearded seal, Erignathus 
barbatus, and the ringed seal, Phoca (Pusa) hispida 
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Institution: Alaska Department of Fish and Game 
1300 College Road. 
Fairbanks, Alaska 99701 
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Juneau, Alaska 99801 

Telephone Number 465-4120/ -----------------------
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c. Technical Proposal: 

I. Title: The natural history and ecology of the bearded seal, 
Erignathus barbatus, and the ringed seal, Phoca 
(Pusa) hisEida. 

Research Unit Number: 230 

Contract Number: 03-5-022-53 

Proposed Dates of Contract: 1 October 1977 ·to 30 September 1978 

II. Principal Investigators: John J. Burns, Thomas J. Eley, Jr., 
Kathryn J. Frost 

III. Cost of Proposal: $113,600 

Distribution of effort by lease area: 
1. Beaufort Sea, 40% 
2. Chukchi Sea, 40% 
3. Bering Sea (Norton Sound and 

St. George Basin), 20% 

IV. Background: This multi-year study focuses on the biology and 
population dynamics of the two species of ice-inhabiting seals of 
greatest importance to coastal inhabitants of arctic Alaska. The 
two species differ widely in their biology as it is currently 
understood. The ringed seal is a relatively small pinniped with 
greatest densities observed nearshore, in drifting and landfast 
ice. It is dependent on zooplankton and small fishes. The bearded 
seal is a large animal and the most completely independent on land 
of the two. It occurs mainly offshore and feeds on benthos in 
those areas which are seasonally covered with drifting ice. 

· In order to understand the biology of these two northern seal 
species and to acquire information necessary to predict probable 
impacts of OCS development, several kinds of data are required. 
These data include: distribution patterns, migration routes and 
timing, natality, mortality, growth (fetal and neonatal), popula
tion structure, longevity, age specific reproduction, habitat 
requirements and other process studies. The extent of dependency 
on these two species by Native Alaskans must also be monitored. 
These studies are required to develop an assessment of the vulnera
bility to, and recovery from perturbations which are likely to 
result from OCS development. 

Field w~rk depends in part on securing specimens from key 
coastal sites where the investigators make use of their unique, 
privileged associations with Native hunters, who make available 
bearded and ringed seals they harvest. In important areas beyond 
the operating range of coastal based hunters, project personnel 
obtain required samples by collecti~n efforts from a variety of 
OCS-supported logistic platforms or from strategically located 
facilities on the coast (particularly in the Beaufort Sea where 
Native hunting is very limited). 
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Almost all specimen material will be analyzed in the Fairbanks 
laboratory. Data from shipboard and aerial surveys will also be 
acquired. Initial analysis will be accomplished at the University 
of Alaska Computer Center. Specimen material, as requested, will 
be made available to a variety of other investigators. 

The project is characteriz.ed by taking the maximal amount of 
information from collected specimens, and making these analyses 
available to other projects (RU 194, 232, 248). The large number 
of determining parameters require extensive computer support for 
analytic work, and a multi-year systematic effort at data gathering. 
The 1978 effort is designed to shift emphasis to the Beaufort Sea; 
a region which has not been featured in previous years' work, 
because of relatively high costs of operation and low densities of 
these seals. However, the much larger harvest-based collections 
now undergoing analysis will provide the context of variability in 
which necessarily small Beaufort Sea samples can be interpreted. 

Some of the most significant tentative findings to emerge from 
the OCSEAP funded study conducted to date are: 1) compared with 
information from the 1960's there has been a general decline in 
productivity of ringed seals in all areas studied; 2) the density 
of ringed seals on landfast ice of the Beaufort Sea, during late 
spring,.has been declining since 1970; 3) the density of ringed 
seals in the southern Chukchi Sea and ~orton Sound, during spring, 
currently appears higher than in previous years; 4) during the past 
two years there has been a significant increase in polar bears 
(these bears feed mainly on ringed seals) south of Bering Strait 
during winter and early spring; 5) productivity of bearded seals 
has remained high and staole; 6) significant numbers of bearded 
seals winter as far south as the ice front including the proposed 
Bristol Bay and St. George Basin lease areas; and 7) more definitive 
information about all aspects of reproduction in ringed and bearded 
seals in the Bering and Chukchi Seas has been obtaineJ. We have 
not had the opportunity to work effectively in the Beaufort Sea, 
except to conduct aerial surveys during late spring. 

This study is designed specifically to provide information and 
specimen material for use in other projects (as indicated above) 
and to acquire the baseline information necessary for investigator9 
involved in broader systems analyses. 

Virtually no work has previously been done on seals in the 
western Beaufort Sea. In other areas, most notably the Bering Sea, 
a significant amount of research has been done by both Soviet and 
American investigators. We are attemp.ting to expand upon these 
previous investigations. By doing so it is possible to increase 
the time dimension required for meaningful analyses of biological 
parameters as well as to address aspects of seal biology which have 
not been adequately investigated. 
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V. Objectives: 

1. The summarization and evaluation of literature and current 
unpublished information on reproduction, distribution, 
abundance, food habits and human utilization and dependence 
on bearded and ringe~ seals in the Bering, Chukchi and 
Beaufort Seas. 

2. Determination of the spatial and temporal distribution of 
these seals including assessment of regional differences in 
density and distribution in relation to proposed OCS lease 
areas and, to a lesser extent, in relation to major habitat 
conditions. · 

The relevance of this objective relates to the importance 
of lease areas as seasonal seal habitat or as routes of movement. 

3. Determination of population structure and dynamics of these 
two seal species as indicated by composition of the harvest 
taken by Eskimo subsistence hunters. 

Initial studies indicate significant segregation of age 
classes, especially of ringed seals within the various proposed 
lease areas. Demographic information is also required as pre~ 
development baseline data. 

4. Determination of the current parameters of productivity. 

InformatiQn about the biological productivity of bearded 
and ringed seals is basic to any determination of population 
health, vigor, trends and standing stock. It is also a major 
baseline parameter required for comparison with information 
which may be obtained during and after petroleum development. 

5, Acquisition of natural history information including growth, 
behavior, conditions, annual biological eyents and habitat 
requirements. 

This information is a significant component of required 
baseline assessment of bearded and ringed seals. 

6. Determination of the magnitude of annual harvest of these 
seals by coastal residents of Alaska. 

Bearded and ringed seals are the species taken in largest 
numbers by village residents of the nor~h coast. Their dependence 
on these species is significant and must be determined. 

7. Acquisition of specimen material required for the successful 
continuance of other studies, particularly RU/1232 and 194. 

The proposed study of the natural history of bearded and 
ringed seals is an integral component of a group of investiga
tions designed to investigate the ecological relationships 
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among marine mammals and the processes operative within the 
marine systems proposed for OCS development. The information 
obtained in this and other studies will be required for the 
formulation of ecological models of the regions in question. 

VI. General Strategy and Approach: The strategy which will be employed 
to meet these general objectives is as follows: 

1. Primary sites for field work will be at those coastal settlements 
where subsistence hunting is an important activity. Offshore 
work will be conducted from vessels or aircraft, particularly 
in Norton Sound, St. George Basin, Chukchi Sea and Beaufort 
Sea. 

2. A large series of animals, taken by both subsistence hunters 
(nearshore samples) and the principal investigators (offshore 
samples) will be weighed, measured and necropsied in the 
field. 

3. The samples required for the various objectives will be processed 
in the laboratory-in Fairbanks. These include but are not 
limited to: teeth for age determination (and subsequently 
correlation of age with every other aspect of the biology of 
these seals); reproductive tracts for determination of natality, 
natal mortality, fetal growth, seasonality of reproductive 
events, ages at sexual maturity and senility, etc.; blood and 
tissue·samples for use in acquiring baseline data on regional 
and seaso.rial conditions, mortality, morbidity and contaminant 
burdens. 

4. Based on the required large se~ies of specimens from coastal 
and offshore sites, the population structures will be analyzed. 

5. Observations at various locations during different times of 
the year will provide information on seal movements, distribu
tion and density as well as magnitude and composition of 
harvests. Data will be obtained at coastal settlements as 
well as through use of ships and aircraft deployed for various 
scientific missions. 

6. Specimens and data will be provided specifically for two other 
projects involved with different aspects of marine mammal 
ecology. These are RU#232, trophic studies and RU#248, 
relationships of marine mammals to sea ice. 

VII. Sampling Methods: As during the previous contract year, we will 
obtain specimen material in two ways: 

1. The bulk of our material will be obtained at coastal hunting 
villages located in the study areas. Subsistence harvests are 
in relation to availability which_may or may not be biased. 

2. In areas where specimen material cannot be obtained in·the 
above manner (e.g. St. George Basin and offshore Chukchi Sea), 
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A. 

we will collect specimen material ourselves. Village residents 
will be employed to field process seals during critical ·periods. 
Provisions will be made to obtain records and observations of 
bearded' and ringed seals from interested collaborators including 
commercial pilots. 

Location 

Village Collections 
Beaufort Sea (Barrow) 
Northern Chukchi Sea (Wainwright) 

Central Chukchi Sea (Pt. Hope) 
Southern Chukchi Sea (Shishmaref) 
Norton Sound (Nome area) 
St. Lawrence Island 
Central Bering Sea (Tanunak or 

Hooper Bay) 

Sampling Schedule 

intermittent 
intermittent 

optional 
November 
intermittent 
intermittent 
optional 

November to August 
January to March 
July to August 
winter 1978 
June to July , 
November to June 
November to June 
winter 1978 

B. Shipboard Collections, including ship based helicopters 

c. 

Beaufort Sea - USCGC Icebreaker August - September 
Norton Sound - ice strengthened vessel (SURVEYOR) November 
St. George Basin/Bristol Bay - USCGC Icebreaker February 
St. George Basin/Bristol Bay - ice strengthened vessel (SURVEYOR) May-June 

Aircraft Operations, land based 
Beaufort Sea (Deadhorse) 
Chukchi Sea (Cape Lisburne or Barrow) 
Beaufort Sea (Deadhorse) 
Northern Chukchi and Beaufort Seas 

(from Barrow) 

helicopter 
helicopter 
helicopter 
fixed-wing 

November 
March 
April 
June 

VIII. Analytical t-1ethods: 

A. Ringed and bearded seals are collected as systematically as 
possible from different geographic areas and habitat types 
thro~ghout the year. The objective of our sampling program is 
to detect variations in sex and age distribution, growth 
rates, reproductive conditions and parasite loads in relation 
to season, geographic area and habitat type. Acquisition of 
the large amounts of specimen material required for an understanding 
of the natural history and ecology of these two species is 
continuing at major Eskimo hunting villages. In addition, 
selective collection by the principal investigators is utilized 
to collect animals under specific environmental, temporal or 
behavioral conditions. Selective collection proviq~s a~d~tional 
data that cannot be obtained from the animals taken at the . 

-~· !. <.' • 

Eskimo hunting sites. 

B. · Weights and standard measurements are taken, when possible, 
from animal~ taken by Eskimo hunters, and from all animals 
selectively collected. The weights and measurements include: 
gross weight, hiqe,and blubber weight, curvilinear length, 
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standard length, axillary girth, maximum girth, front and hind 
flipper lengths and widths, navel to anus length, penis to 
anus length, tail length and blubber thickness at the sternum. 
These data are used to establish fetal, pup, subadult and 
adult growth rates, seasonal condition patterns and to assist 
in making biomass calculations. In addition to weights and 
standard measurements, we attempt to obtain: specific location, 
date.and time of collection; group size and composition; tidal 
stage; and water depth. 

C. The sex of a specimen is determined by examination of the 
external genitalia, or reproductive organs in those cases 
where the intact animal is not presented. 

D. The ages of all seals for which claws are available are 
initially estimated by claw examination. The claw provides a 
rapid and accurate means of age determination for seals up to 
six years of age, as growth rings or ridges are formed annually 
on the claw. After six years the claws are worn such that the 
initial ring ("constriction of birth") and usually subsequent 
rings are worn off. For these specimens, a canine tooth is 
·sectioned and stained with paragon stay. The tooth sections 
are examined with the aid of a light microscope and the age of 
the seal is determined by enumerating the dentine or cementum 
annuli. Age determinations are necessary-for development of 
growth rates, to determine population structure and productivity, 
and age specific food habits. 

E. Species productivity is determined through laboratory examination 
of reproductive tracts and correlation of these data with the 
age of each specimen. 

Testes are weighed to the nearest O.lg with·and without 
epididymides. Length and width at the middle of the testes 
are measured to the nearest millimeter. Testes volume (nearest 
cc) is determined by water displacement. Bacula are cleaned 
by boiling, air dried and then measured (nearest mm) and 
weighed (nearest O.lg). 

The presence of sperm in the epididymides is used to 
ascertain breeding condition. The epididymides are sliced and 
a drop of fluid is squeezed onto a slide and examined under 
78x or 300x mangification. Sperm presence or absence in the 
epididymal fluid is quantified as: none found, trace or 
abundant. 

Ovaries are weighed to the nearest 0.1 g and then cut 
into 2mm longitudinal sections. The sections are left joined 
at the base to preserve their relative position. The sections 
are examined macroscopically for corpora lutea, corpora albicantia, 
follicles and ovarian masses or abnormalities. The largest 
diameter of corpora lutea, corpura albicantia and largest 
follicle are measured to the nearest mm. Drawings are made of 
each ovary for later reference. The presence or absence of a 
fetus is noted at necropsy. 
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F. Samples (about 125 cm3) of heart, liver, kidney, skeletal 
muscle and skin and blubber are wrapped in aluminum foil, 
labeled and frozen. These tissue samples will be provided to 
other investigators for microbiological, hydrocarbon, pesticide 
and heavy metal analyses. 

G. Aerial, ship and ground surveys are being used to determine 
the distribution and densities of ringed and bearded seals 
killed by polar bears and arctic foxes. These dead seals are 
being examined to determine physical condition, and amount of 
each consumed by the predator. Specimens are collected for 
laboratory analyses. In addition, the geographic location, 
specific habitat (breathing hole, lead, lair, etc.) and ice 
type are noted. Standard measurements' are taken whenever 
possible. 

Teeth and claws are collected to determine the age of the 
prey. Reproductive tracts are examined for sex and repro
ductive condition following standard techniques. Blubber, 
selected organs and tissues, stomach and digestive tract of 
prey species are examined for parasites, diseases or pathologic 
conditions and food habits, and will be provided to cooperators 
for analyses for pesticides, heavy metals and petro-chemicals. 

Several ecological and behavioral parameters will be 
investigated to determine factors affecting prey availability 
and selection and hunting success of predators. For example, 
polar bears tend to take seals at breathing holes, hauled out 
on. the ice, or in lairs, therefore, these factors influence 
hunting success of bears. The numbers and kinds of seals seen 
on the ice during surveys will be related to ice conditions, 
weather and seal biology data to obtain environmental and 
natural history correlates to hauling out behavior. 

H. Population structure of ringed and bearded seals is assessed 
through sex and age determination of samples obtained at 
coastal hunting sites and during the course of selective 
collection. Eskimo collectors have been established in various 
villages, with hopes of obtaining jaws and claws and other 
specimen material from seals killed by the villagers. The 
collectors also maintatn logs of dates, species and sexes of 
kills. 

I. Seasonal migration patterns are determined through observations 
at coastal hunting sites, and from shipboard and aerial surveys. 

J. Aerial, shipboard and ground surveys are used to determine the 
distribution and densities of pinnipeds in the ice-covered 
Bering, Chukchi and Beaufort Seas. These surveys are conducted 
chiefly in June during the post-reproductive and molting 
period of ringed and bearded seals but by the end of this 
research surveys will have been conducted during every season 
and will have covered all ice types. 
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Aerial surveys are flown in both fixed-wing. airplane and 
helicopters. Aircraft used thus far for surveys have been a 
Cessna 180, Cessna 185, DeHavilland Twin-Otter, and Lockeed 
P2V, all fixed-wing aircraft) and a Bell 206B helicopter. 
Survey transects were 0.8 km (0.5 miles) on each side of the 
aircraft. Transect width was maintained with fixed reference 
points on the windows and wing struts or floats. Surveys were 
flown at altitudes of 91.5 meters (300 feet). All seals (by 
species) and polar bears observed on these flights were enumerated 
on a prepared survey form. 

Locations and distances traveled along flight tracts were 
determined by standard aerial navigation techniques, by radar 
fixes from various DEW-Line stations, ·or with the aid of GNS-
500 system (very low frequency, Omega navigation system). 

Ground surveys were conducted on shorefast ice near 
villages or base camps either on foot on on snow machines. 
Shipboard surveys were conducted from U. S. Coast Guard and 
NOAA ships working near the ice edge. 

K. Natural history and behavioral observations are obtained from 
several sources: (1) field observations by the principal 
investigators; (2) unpublished field observations of other 
reliable investigators, (3) reports from Eskimos, and (4) 
observation of captive animals. 

The bulk of the natural history and behavioral observations 
are recorded by the principal or other investigators while 
they are on the sea ice, or aboard ships, skin boats or aircraft. 
These observations are usually made with the aid of field 
glasses or spotting scopes and are recorded as field notes 
with appropriate ecological and behavioral conditions. 

Because of the amount of time they spend on the ice 
pursuing marine mammals, Eskimo hunters can provide a wealth 
of information concerning behavior and natural history. 
However, this information is accepted with caution. Interview 
of several hunters may be required to separate facts from 
legends, or information given just to please the investigators. 
Rarely has information been given which is intended to mislead 
the investigators. 

IX. Anticipated Problems: 

Research efforts during FY 78 will be directed more intensively 
toward work in the Beaufort Sea. Because of the wide distribution 
and small number of coastal settlements in this area, collections 
will have to be made by the principal investigators. Several 
factors of which we are well aware, will result in a somewhat 
reduced return per unit of effort in this area as compared to 
either the Bering or Chukchi Seas. 
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In all areas, we will be faced with the normal vagaries of 
weather, sea and ice conditions as weil as problems associated with 
availability of suitable logistic support operating in the right 
places and at the right times. 

We have continuously dealt with these problems and 
anticipate that FY 78 will be no different than previous years. 

X. Deliverable Products: 

A. Digital Data 

1) Parameters recorded 
a) species of seal 
b) sex of seal 
c) age of seal 
d) date and time of location 
e) ~ollection location 
f) reproductive status 
g) reproductive condition 
h) number of fetuses 
i) ovary weight 
j) number of corpora lutea and corpora albicantia 
k) diameter of corpora lutea and corpora albicantia 
1) number of follicles and uterine scars 
m) testes length, width, and weight 
n) testes volume 
o) sperm presence or absence 
p) ice condition 
q) number of seals observed 
r) general behavior 

2) List of digital products 

See attached Data Products Schedule 

B. Narrative Reports 

It is not anticipated that any reports other than quarterly 
and annual reports will be generated by this project. Papers 
for publication in scientific journals .will be prepared. 

C. Visual Data 

All visual data will be included in quarterly and annual 
reports. This data will be in map, diagram, and table form • 

. D. Other Nondigital Data 

None 
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DATA PRODUCTS SCHEDULE 

Processing and 
OSCEAP Formating done Collection Period Submission 

Data Type Media Estimated Volume Format by p. I. (Mo/Yr to Mo/Yr) (Mo/Yr) 
'" 

To APO. I To DataBasE 
Specimen collection Coded data sheets up to 50 specimens 025 format-yes 10/77 to 12/77 2/78 6/78 
data, weights, cards, mag tapes 5000 cards, 1 tape processing-no 
measurements, repro- (through Arctic 
ductive data and age Project Office) 

Specimen collection coded data sheets up to 50 specimens. 025 format-yes l/78 to 3/78 5/78 9/78 
data, weight cards, mag tapes 5000 cards, 1 tape processing-no 
measurements, repro- (through Arctic 
ductive data and age Project Office) 

Specimen collection coded data sheets, up to200 specimens, 025 format-yes 4/78 to 6/78 8/78 12/78 
data, weights, cards, mag tapes 20,000 cards, 6 tapes processing-no 
measurements, repro- (through Arctic 
ductive data and age Project Office) 

Specimen collection coded data sheets, up to 150 specimens, 025 fo;rmat-yes 7/78 to 9/78 10/78 3/79 
data, weight, cards,~ mag tapes 15,00 cards, 3 tapes. processing-no 
measurements, repro- (through Arctic 
ductive data and age Project Office) 

* Length of time for total data submission to data base due to special nature of 
age/reproductive data. 



E. Data Submission Schedule 

Data collection for FY 78 will begin 1 October 1977 and will 
end 30 September 1978. Data will be submitted according to 
OCSEAP policy and at least once each quarter. Submission 
dates are shown in the attached Data Products Schedule. 

XI. Information Required from Other Investigators: Trophic relation
ships information on bearded and ringed seals will be analyzed by 
OCSEAP RU#232. In addition, necessary information on the· relation
ships of marine mammal distribution, densities and activities to 
sea ice conditions will be provided by OCSEAP RU#248/249. 

Tissue samples are obtained from as many specimens as possible and 
the samples are frozen in aluminum foil for later analyses. A 
project needs to be instituted that will determine the contaminant 
levels in these tissues for comparison to behavioral, biological, 
and ecological data obtained through this Research Unit, as well as 
RU//232. 

XII. Quality Assurance Plans: Procedures for taking measurements and 
collecting specimens are standardized by the joint-processing of 
specimens by all collectors at least twice a year. The identifica
tion of parasites will be verified by comparison to reference 
collection or by forwarding specimens to taxonomic experts. Data 
submitted under our data management plan will be checked by-two 
investigators before keypunching and by at least one investigator 
after keypunching and before submission. 

XIII. Special Sample and Voucher Specimen Archival Plans: It is 
anticipated that no material, other than reports and publications 
will be archived. Important biological specimens are presently 
turned over to museums .for use by other investigators. A reference 
collection is maintained at the Fairbanks Office of the Alaska 
Department of Fish and Game. 

' 

XIV. Logistic Requirements: See attached forms. 

XV. Management Plan: 

1. Fiscal management of funds which may be obtained for this 
project will be handled through Mr. John Stewart, Division of 
Administration, Alaska Department of Fish and Game, Juneau. 
This division provides monthly accountings of expenditures and 
encumbrances as well as current information on all financial 
aspects of the contract in accordance with mutual requirements 
of the contractor and contractee. 

2. Scientific management within ADF&G will be the responsibility 
of John Burns, Fairbanks. Responsibilities includ.e general 
coordination of all aspects including commitments relating to 
data management, field operations, logistic requirements, 
laboratory work and editing of reports. 
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3. Research activities _are the responsibility of John J. Burns, 
Thomas J. Eley, and Kathryn J. Frost. These co-principal 
investigators are responsible for actually accomplishing the 
scientific studies called for under terms of the contract. 

4. Outside coordination, review and direction will be provided by 
the OCS Arctic Project Office, Geophysical Institute, University 
of Alaska. 

5. Activity(Milestone/Data Management Charts are attached. 

XVI. Outlook: Our goals for FY 78 are to summarize historical data 
concerning ringed and bearded seal biology and population dynamics 
in Alaskan and adjacent waters and to compare these data to the 
data collected under the aegis of OCSEAP. In addition, we should 
be able to summarize general aspects of the reproductive biology, 
pre-_and post-natal growih rates, and densities of ringed and 
bearded seals in the Bering a~d Chukchi Seas. Our field work will 
concentrate on obtaining specimens during the winter from which an 
adequate sample size has not yet been obtained. 

During FY 79, we plan to again attempt any collections which were 
not accomplished during FY 78. In addition, we will be directing a 
major effort to obtain specimens from the Beaufort Sea. Unfortunately 
along the Beaufort Sea coast th~re are few villages where seal 
hunting is important, so the responsibility for specimen collection 
rests entirely with the principal inv~stigators, with OCSEAP financed 
logistics. Our synthesis and interpretation of data will become 
more extensive and we will concentrate on determination of regional 
differences in age specific productivity and population structure. 
A funding level of $110,000 should be sufficient for FY 79 and 
logistic requirements should be similar to FY 78. 

Pending the success of our collection efforts in FY 7S and 79, our 
collection efforts in FY 80 should be significantly reduced and 
will generally concentrate in leasing areas. Our major emphasis 
will be analysis and interpretation of data and the synthesis of 
our data with that of other projects. A funding level of $80,000 
should be sufficient for FY 80 and logistic requirements should be 
similar in nature but reduced in magnitude from FY 78 and 79. 

XVII. Standard Statements: 

1. Updated Activity/Milestone/Data Management Charts will be 
submitted quarterly. 

2. Quarterly reports will be submitted in sufficient time during 
the contract year to be in OCSEAP hands by the first day of 
January, 'July, and October, annual reports by April 1. The 
Final Report will be submitted within 90 days-of the termina
tion of the contract. 
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3. Where biota are concerned, all species and higher categories 
will be represented by the voucher specimens that will be 
preserved, labeled, held, and shipped to an official OCSEAP
designated repository in conformity with OCSEAP voucher 
specimen policy. Vouchering will include life history stages 
(e.g., larvae, juveniles, adults) when these are used, and 
sexes where these are morphologically distinguishable. 

4. At the option of the Project Office the P.I. is prepared- to 
travel to the Project Office at least twice during the contract 
year to review project status and progress. Such reviews will 
~e scheduled on dates mutually satisfactory to both parties. 
It is understood that costs of the travel and per diem for 
these trips will be borne by the Project Office. 

5. Data will be provided in the form and format specified by 
OCSEAP, accompanied by a data documentation form (NOAA 24~13). 

6. Data will be submitted within 120 days of the completion of a 
cruise or 3 month data collection period, unless a written 
waiver has been received from the Project Office. This does 
not apply to report requirements (see par. 2). 

7. Within 10 days of the completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) 
will be submitted to the Project Data Manager. 

8. Title for all property purchased with OCSEAP funds remains 
with the U.S. Government pending disposition at contract 
termination. 

9. Three (3) copies of all publicati.on or presentation manuscripts 
pertaining to technical or scientific material developed under 
OCSEAP funds will be submitted to the appropriate Project 
Office at least sixty (60) days prior to release. The release 
of such material within a period of less than sixty (60) days 
shall be made only with prior written consent of the Project 
Office. Ne~1s releases will first be cleared with the appropriate 
Project Office. 

10. All publications and presentations of material developed under 
OCSEAP funds will acknowledge BLMiOCSEAP sponsorship. The 
following standard acknowledgment is acceptable. 

11 This study was supported by the Bureau of Land ~_anagement 
through interagency agreement with the National Oceanic 
and Atmospheric Administration, under which a multi-year 
program responding to needs of petroleum development of 
the Alaskan continental shelf is managed by the Outer 
Continental Shelf Environmental Assessment Program (OCSEAP) 
Of·fice." 
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LOGISTICS REQUIREMENTS 

For OCSEAP use only. 
RU # 
Disci=p,ll~·n~e~--------------

Area of Discipline ------.-

Please fill in all spaces or indic~te not applicable (N/A). Use additional sheets as 
necessary. Budget line items concerning logistics should be keyed to the relevant item 
described on these forms. 
INSTITUTION ADF&G FAIRBANKS· PRINCIPAL INVESTIGATOR Burns ~t a1. 

A. SHIP SUPPORT Ice Reinforced vessel - Norton Sound 
l. Delineate proposed tracks and/or sampling grids, by leg, on a chart of the area. Include 

a.list of proposed station geographic positions. We would like to work in the 
ice in the Norton Sound, Bering Strait and St. Lawrence Island area. Work 
can be done at stations designed optimally for all projects participating. 

2. Describe types of observations to be made on tracks and/or at each grid station. Include 
a description of shipboard sampling operations. Be as specific and'comprehensive as 
possible. On tracks, observations will be made on distributipn, abundance and behavior 

of phocid seals. On station, small boats will be used to collect seals which will 
be analyzed for age, sex, physical condition and reproductive ·status and history'. 

3. What is the optimum time chrpnology of observations on a leg and seasonal basis and what 
is the maximum allowable departure from these optimum times? 8-28 November would 

be optimum. A departure of 4 days earlier or later would be acceptabl.e~ 
-··-----"---..-·.----~-4. How many sea days are requ1red for each ,leg? 

20 

5. Do you consider your investigation to be the principal one for the operation thus requir
ing other activities to piggyback or could you piggyback? Operations can run 

· concurrently with otheroiological and/or oceanographic projects. 
Approximately how many vessel hours per day will be required for your observations and 
must these hours be duri.ng daylight? Include an estimate of sampling time on station 

0 and sample processing time between stations. We wo~ld hunt seals during all daylight 
hours. Observations made during transit will not interrupt ships operations. 
Sample processing will be done during all transit hours, the time required being 
dependent on collection success. 

6. What equipment and personnel would you expect the ship to provide? 1 small boat (17 foot 
Boston Whaler is optimum)and associated equipment, deck ~pace with flowing 
sea water for autopsy of seals. Materials .to construct a 4' x 10' autopsy 
table, laboratory space for work up of specimens. 

7. What is the approximate weight and volume of equipment you will bring? 
' 600 PounQ.s 100 Cubic feet 

8. Will your data or equipment require special handling? _..:;N=o ___ . If yes, please describe: 

9: Will You require any gasses and/or chemicals? Formalin If yes, they should be on 
board the ship prior to departure from Seattle or time allowed for shipment by barge. 

10. Do you have a ship preference, either NOAA or non-NOAA? If yes, please name the 
vessel and give the reason for so specifying.. YES - the NOAA ship SURVEYOR is 

necessary because it is the only NOAA vessel equipped with a helicopter 
11. If you recommend the use of a non-NOAA vessel, what is the per sea day charter cost and 

have you verified its availabilty? · 
N/A 

12. How many people must you have on board for each leg? Include a list of participants, 
specifically identifying any who are foreign nationals. 

Three persons will be specifically named at a later date. 
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--------------·~--------------------~ 

LOGISTICS REQUIREMENTS 

Please fill in all spaces or indicate not applicable (N/A). 
necessary. Budget line items concerning logistics should be 
described on these forms. 

For OCSEAP use only. 
RU # .....,....,.--------
Discipline 
Area of Discipline ___ _ 

Use additional sheets as 
keyed to the relevant item 

I NSTI TUTI ON AD~F&:!.'::G!____:F!::.!A~I:.:!RB=::AN:;::.:;.K:::::S _____ _ PRINCIPAL INVESTIGATOR Burns et al. 
--~~~--==-----------

_ ____:_A.:..i'--F;S~H:i-I P::::-;S~U~P~P-?O~R::T:-:-:::--!::i::=:c:=:ebrr~e=a:::k:;eT,r=;:-=i~n~Bj;ea~u;;-f~o~r;;t~Sf;ea;;;--=;-:;;r;:-'""'h::-:1-::-::-:-::--=--::t:---.--~-;-;------.----,;""~· __ _ 
1. Delineate proposed tracks and/or sampling grids, by leg, on a chart of the area. Incl ude1 

a list of proposed station geographic positions. 
We would like to work along and in the edge of the pack ice of the 
Northern Chukchi and Beaufort Seas between 166°W and 141°W longitude. 

--75"2-. 1D::;:e:-:s:-:c-:-:-r7ibc-e-=-_-:.t:::-y:-::p:7e-=-s-o-:f~o'b~s-::e·:::::rv:-::a;:jt;:-::ir::o:::n::::s---;j:"to:-. -,b::::e:-:::m:::ad::re:-. -;o::n:-:.:t=ra~c:ik:-::s:-::-a-=-nd7/'o-,.-a--:-t_e_a_c..,.h_g_r-::-id-=--s-::t-a..,..t...,.io_n __ .~-=I-n-c1 ...... u_d_:~-
a description of shipboard sampl1ng operations. Be as specific and comprehensive as 
possible. On trades, observations will be made on distribution, abundance and behavior 

of phocid seals. On station, small boats will be used ,to collect seals which will 
be analyzed for age, sex, physical condition and reproductive status and history. 

' ,_ 

---""3-. -:r.W;;:h:-:a-:;::t::--.. Ti .~s -:;t;-;-h-:-e--::-o=-pt-;-1-;-. m-u-m---:--tTim:::·e:::-:c::;:h:::r::::o~n::-o-;-:l o~g;:;:y--;-::;o::cf-:-o:::~bi:::s:::e:::r::-:v=-a:;:-tl:::· o=-=n=-=s:-::-o-=-n--=a:---:::l-e-g-an-d-:--s-e_a_s-on-a'"'""l,__,..b-a_s...,..i s-a-n-:d-\...,~Jh,_a....,t.....: 
is the maximum allowable departure from these optimum times? 

Between August 1 and September 10 1·-

---4. How many sea days are requ1 red for each leg? 
21 

5. Do you consider your· investigation to be the principal one for the operation thus requir-, 
ing other activities to piggyb_ack o_r could you piggyback?. Oper~tions can run 

concurrently wit_h other b:LOlog:~.cal and/or oceanograph:~.c proJects. 
Approximately how many vessel hours per day will be required for your obset'Vations and 
must these hours be duri-ng daylight? Include an estimate of sampling time on station 
and sample processing time between sta~ions. We would hunt seals during all daylight. 

hours. Observations made during transit will not interrupt ships operations. 
Sample processing will be done during all transit hours, the time required being 
dependent on collection success. 

6. What eouipment and personnel would you expect the ship to provide? 1 sma!l boat (It foot 
Bo'ston Whaler is optimum )and associated equipment, declc space with flowing 
sea water for autopsy of seals. Materials to con~truct a 4' x 10' autopsy 
table, laboratory space for work up of specimens. 

7. What is the approximate weight and volume of equipment you will bring? 

600 Pounds 100 Cubic feet 
8. Will your data or equipment require special handling? __ N_o ___ - If yes, please describe! 

9. Wi11 you require any gasses and/or chemicals? F~malin If yes, they should be on 
board the ship prior to departure from Seattle or time allowed for shipment by barge. 

----ro: Do you have a sh1o preference, either NOAA or non-NOAA? If yes, please name the 
vessel and give the reason for so specifying. 

U.S. Coast Guard Icebreaker 
11. If you recommend the use of u non-NOAA vessel, what is the per sea day charter cost and 

have you veJ~ified its avail abi 1 ty? 
N/A 

12. How many people must you have on board for each leg? Include a list of participants~ 
specifically identifying any who are foreign nationals. 

- Three persons will be, specifically named at a later date. 
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LOGISTICS REQUIREMENTS 

For OCSEAP use only. 
RU # 
Disci=p~ll~·n~e~-------------

Area of DiscipJine ______ _ 

Please fill in all spaces or indicate not applicable (N/A). Use additional sheets as 
necessary. Budget line items concerning logistics should be keyed to the relevant item 
described on these forms. 
INSTITUTION ADF&G FAIRBANKS PRINCIPAL INVESTIGATOR Burns et al. 

A. SHIP SUPPORT 'Ice Reinforced vessel - St. George Basin/Bristol Bay - Winter Per~od 
i~--.........--=11.--nD~e,-1 ::.1 n:-:e:-:a:-:.t::::e..=.::::pr=o::p~o:::s:::e":id~tr=r=a:::cT.k:::sc;::a::=:n::::di'"/r:o:;::r:.::.::;sa::..m-=p:-=tl-;i;.::n-::-g.,.._ g::.:r::-.;i;.;:;d..!:ls:.::,-:b;:.:y~l::::e:.:...g::.:, =o=n::..:.::a..::...;c~ha:::.:r:._,t,--o~f;::t~h~e-=-~-r..._e_a_. ___,I,_n_;_c.,.l-ud...,-e 

a list of proposed station geographic positions. We would like to work in the 
seasonal ice of the Bering Sea from the southern most edge, north to at least 
61° and between latitudes 174°w and.l62°W. Work can be done at stations designed 
optimally for all projects participating. 

2. Describe types of obs~rvations to be made on tracks and/or at each-grid station. Include 
a description of shipboard sampling operations. Be as specific and comprehensive as 
possible. On tracks, observations will b:-e made on distribution, abundance and · · 

behavior of phocidseals. On station, small boats will be used to collect seals 
which willbe analyzed for age, sex, physical condition and reproductive 
status and history. · 

3. What is the optimum time chronology of observations on a leg and seasonalJbasis and what 
is the maximum allowable departure from these optimum times? 1-22 February. 

would be optimum. A departure of 1 week earlier or later would be acceptable. 
4. How many sea days, are required for eacb leg? 

21 
5. Do you consider your investigation to be the principal ·one for the operation thus requir·· 

ing other activities to piggyback or could you piggyback? Operations can run , 
cqncurrently with other biological and/or oceanographic projects. 

Approx1mately how many vessel hours per day will be required for your observations and 
must these hours be during daylight? Include an estimate of sampling time on station 
and sample processing time between stations. we would hunt seals during all daylight 

hours. Observatio'us made during transit will not interrupt ships operations. 
Sample processing w-ill be done during all transit hours, the time 
required bei~ dependent on collection success. . 

7., What is the approximate \'Ieight and volume of equipment you will bring? 

600 Pounds 100 Cubic Feet 
8. Will your data or equipment require special handling? __ N_;.o ___ · If yes2 please describe 

9. Will you require any gasses and/or chemicals? Formalin If yes, they should be on 
board the ship prior to departure from Seattle or time allowed for shipment by barge. 

. ' 

10. Do you have a ship preference, either NOAA or DOn-NOAA? . If yes, please name the 
vessel and give the reason for so specifying. 

U.S. Coast Guard Icebreaker 
11. If you recommend the use of a non-NOAA vessel, what is the per sea day charter cost and 

have you verified its availabilty? 
N/A 

12. How many people must you have on board. for each leg? Include a list of participants, 
sp~cifically identifying any who are foreign nationals. 

Three persons will be spec:l,fically named at a later date. 
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For OCSEAP use on·ly. )J 
RU I 
Di sci='p l"f":;ir:::n-=-e-------
Area of DiscipJ ine -.,..------, LOGISTICS REQUIREMENTS 

Please fill in all spaces or. indicate not applicable (N/A). 'use -ad-:-d.,..,i ... t .. io_n_a-=1-sh..-e-e-=-t-s_a_s __ -. _ __,f-
neces-sary. Budget 1 ine items concerning logistics should be keyed to the relevant item 1 
described on these forms. , 
INSTITUTION ADF&G Fairbanks PRINCIPAL INVESTIGATOR Burns et al. 

----------~--------~ 

A •. SHIP SUPPORT Ice Reinforced Vessel - St. George Basin/Bristol Bay 
l. Deli'neate proposed tracks and/or sampling grids, by leg, on a chart of the area. Iliclu&--

1
, 

a list of proposed station geographic_ positions. We would like to work in the seasonal 
ice front and ice remnants of the northern Bering Sea. Locations of stations . 
will depend on ice conditions. Stations can be located optimally for all 1 

projects participating 
Incl ud{ 
as 1 

2. Describe types of observations to be made on tracks ·and/or at each grid station. 
a descri~tion of shipboard sampling operations. Be as specific and comprehensive 
possible. On tracks, observations will be made on distribution, abundance and 

behavior of phocid seals. On station, small boa.ts will be used to collect seals 1 

· which will be analyzed for age, sex, physical condition and reproductive· 
status and history. 

----~~~~-r~.---~~--~--~----~--~~r---~~------~~--~------~~~~--~,-~~ 
3~ What is the optimum time chronology of observations on a leg ~nd_se~sonal .bas1s and what 1 

is the maximum allowable departure from these optimum times? -Single cruise 1 May to 
15 June opfitiia.l..- . I 2 -legs I).ec., -1st 1-20 May~ 2nd from 26 May to 15 June. \ 

4. How many sea days are required for each leg? 45 sea days in a single leg is optimum.---
Two legs of 20 sea days· apiece would be acceptable 1 

5 .• Do you consider your investigation to be the principal one for the operation thus requiri 
ing other activities to piggyback or could you piggyback? operations can run 

concurrently with other biological and/or oceanographic projects · 
Approximately how many vessel' hours per day will be required for your observations and 
must these hours be duri.ng daylight? Include an estimate of sampling :time on station 
and sample processing time between stations.- . we would hunt seals during all daylight 

hours. Observations made during transit will not interrupt ships operations. 
Sample processing will be done during all transit hours, the .time required 
being dependent on collection success. ·-· -

6. What equipment and personnel would you expect the ship to provide? 1 small boat (17 foot\, 
Boston Whaler is optimum) and associated equipment, deck space with flowing sea \ 
water for autopsy of seals. Materials to construct a 4' x 10' autopsy table, 
laboratory space for work up of specimens. 

7. What is the approximate \'Ieight and volume of equipment you will bring? 

. 600 Pounds 100 Cubic Feet 
B. Will your data or equipment require special handling? _N=o"--_,___· If yes, please describe·~ 

'I 

9. Will You require any gasses and/or chemicals? Formalin . If yes, they should be on 
boar.d the ship prior to departure from Seattle or t1me allowed for shipment by barge. 

10.· Do you have a ship preference,·either NOAA or non-NOAA? If yes, please name the 
vessel and give the reason for so specifying.Yes - the NOAA !'!hip SURVEYOR is necessary 

because it is the only NOAA vessel equipped with a helicopter. 

12. How many people must you have on board for each leg? Include a list of participants, 
specifically identifying any who are foreign nationals. 

(' 

·Three persons will be specifically named at a later date. -
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AIRCRAFT SUPPORT.- FIXED.:.WING Barrow 
l. Delineate proposed flight lines on a chart of the area. Indicate desired flight altitude 

on each line~ (Note: If flights are for transportation only~ chart submission is not 
necessary but origin and destination points should be listed.) 

Three fixed wing flights (Cessna 180 and/or Twin Otter) in areas of landfast 
ice between Point Lay and Barter Island 

i.~-n-,~~~~~~~~~~--~~--~------.---------------------------------------------
1 2. Describe types of observations to be made. 
I 

-, 

-1 

Survey of ringed seals in the nearshore fast ice areas. ' Correlation of density 
with ice conditions. 

3. )~hat is the optimum time chronology of observations on a seasonal basis and what is the 
maximum allowable departure from these optimum times? (Key to chart prepared under Item 1 
when necessary for clarification.) 

Significant changes in seal density have occurred in the last seven years. Our 
surveys are always conducted during the peak of seal molting - 8 to .18 June 

4. How many days of flight operation are required and how many flight hours per day? 
2 to 3 flight days 

Total flight hours? 
15 to 17 flight hours 

5. Do you consider your investigation to the principal one for the. fl·ight thus preclud·ing 
other activities or requiring other activities to piggyback or could you piggyback? 

Principal Investigation 

o. What types of special equipment are required for the aircraft (noncarry-on)? 
GNS or On Trac Navigation system in Twin Otter 

What are the weights, dimensions, power requirements and installation proble~s unique to 
the specific equipment. 

None (should be part of aircraft equipment) 

7. What are the \'/eights, dimensions and pov-1er requirement:=-s-o-=f_c_a_r_r_y ___ o_n_e_q_u ..... i-pm_e_n~t"""'?,...........~--~---·· 

None 
8. Hha~ type of aircraft is best suited for the purpose? 

C-180 or Twin Otter 
9. Do you recommend a source for the aircraft? Yes 

If yes, please name the source and the reason for your recommendationo 

NARL 
---10. What is the per hour charter cost of the aircraft? 

C-180 = $85/hr Twin Otter = $350/hr 

ll. How many people are required on board for each flight (exclusive of flight crew}? 

Two 

12. Where do you recommend that flights be staged from? 

Barrow 
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J-. --;Ar;I;:-;:R;-;;C;;:;R~A""'F'"T-S::::U""P;-.P"'O"'R.,..T'"'"·---r="Fo;-:IXmE;::;D""'41~I""'Nr-;:;G:----=c-ov-e_r_p-.l_a_n_e_f~o-r-· ..,..h-e"'~"'l-::-ic-=-· o-p:-:. t.....,e,....r---;-i-n"""'C""'H"""u,.k-:-c ...... h-ri-a~n-d.,......Br::e~a-u=to.,..,r""'t,.,.....,.S'"""e""'a"'::'s ....... l 
. . I 

l. Delineate proposed flight lines on a chart of the area •. Indicate desired flight altftud€ 
on each 1 ine.. (Note: If· flights are for transportation only:. chart submission is not 1 

necessary but origin and destination points should be listed.) 
Fixed wing aircraft will accompany helicopter during collection operations in the 
Chukchi and Beaufort Seas. Most flying will be within 60 miles of the coast. 1'-

1 

2. Describe types of observations to be made. 
Collection of seals and observations of ice conditions and distribution and abundance 
of seals. This plane will carry fuel in support of the helicopter. 

3. What is the optimum time chronology of observations on 
maximum allowable departure from these optimum times? 
\'/hen necessary for clarification.) 

a seasonal basis and what is the 
(Key to chart prepared under Item ' 

. I 
I 

Approximate dates of operation are: Cape Lisburne 15-25 Marc~, Barrow 26-31 Mar·ch, \ 

Deadhorse 1-15 April 1--
--_-.4"""'.--r"i'Ho_w_... -m-a-ny-d ..... a_y_s_o_f.,.......,f""'l .... i.....,gh,...,t=--o-p-e-ra....,t,...,i,_o_n_a_r_e_r_e_q_ul..--. r-e_,d_a_n_d.,...-:-h-o_w_m_a_n_y_f=l--i ..... g...,..h-=-t___,...ho_u_r_s_p_er___.d.,...a~y"X'? __ ____,, 

Ap~rpximately 20 days of flight operations will be required with about 4 hours 
Total 1"llght hours? flight time per day . 

80 
5. Do you consider your investigation to the principal one for the fl·ight thus precluding 

other activities or requiring other activities to p·i ggyback or could you piggyback? 
~nvestigators from RU#248/249 can be accommodated 

o. l1hat types of special equipment are required for the· aircraft (noncarry-on}?. 
Long-range fuel tanks and wheel skiis are imperative 

\•!hat are the weights, di.mensions, power requirements and installation problems unique to 
the specific equipment. 

N/A 

7. What are the \'/eights, dimensions and pov-Jer requirements of ·ca.rry-on--e-q-u-..i_p_m-en-t:-:?.,.------.. ·-·"'~-· 
20 - 5 gallon cans of fixed wing and helicopter fuel 

8. What type of aircraft is best suited for the purpose? 

. Cessna 180 or 185 
9. Do you-recommend a source for the aircraft? 

If yes, please name the source and the reason for your recommendation. 

No 
·-10. ~Jhat is the per hour charter cost of the aircraft? 

UnknoWn · 

11. How many people are required on board for each flight (exclusive of flight crew)? 
None 

12 .. ltlhere do you recommend that flights be stagedfrom? -·~-

Cape Lisburne, Barrow, Deadhorse 
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\ 

Describe types of observations to be made. 
' Surveys of marine mammals and ice conditions and collection of seal specimens. 

3. What is the op_tlmum time chronology of observations on a seasonal bas1s and what is the 
maximum allowabl~ departure from' these optimum times? 

8-28 November would be optimum. A departure of 4 days earlier or later would be 
acceptable. 

J\ --....;..,;-4-. ...,.H.,...O-\'I_m_a_n_y---..d-ay_s_o~f....,h,....e""""l"""'i-co-p-.t.....,e-r-,o-p.....,e,_r-a.,..t .... io-n-s-ar_e_r_e-qu-, ..... r-e-=d-a_n_d,-,-ho_w_ma_ny-f;::-;;1'"7i_g,...ht~h-o_u_r_s_p_e_r_d-:-a-y-::?...---1 

6 to 8 hours per day with a total of 20 possible flying days 
l 

-l 
Total flight hours? 120-160 

1---s';tr".-r.H;--:ow_m_a.....,ny--:-'-:p:--e-o~p lre=--a-re-:--r-:-e~q u....,i.-r-=-e-rd -o:-:n:--r-bo=-a:-r-,d-f7o:--r=--ea-c:-rh:--;::f"~""h'!"":' g.,-:hTt-(r:e:-:x:-c"~""Tu....,s:-:!i:-:v-=-e -=o::-.f::--:rthr:-:e~p"':!"i 1'~""o-:;t:-~)~?----l 
Two 

~ 
l ----~--~~----~----~~----~~--~----~--~----~------~--~----~------~~----~---· 6. What are the weights and dimensions.of equipment or supplies to be transported? 

100 pounds of personal gear including rifles, packs and field gear. We 
anticipate carrying seals weighing.up to 600 pounds. 

7. What type of helicopter do you-recommend for your operations and why? 
Bell 206B equipped with floats. We have found this type of helicopter to be 
very satisfactory in our previous work of this type. 

8. Do you recommend a particular source for the helicopter? If yes, please name the source 
and the reason for your.recommendation. 

NOAA 

9. What is the per hour charter cost of the helicopter? 

N/A 

10. Where do you recommend that flights be staged from? 
OSS SURVEYOR in the Norton Sound, St. Lawrence Island, ~ering Strait area. 

11·. Will special navigation and communications be required? 

Yes - Transponder, GNS-500 navigation system, 30 human body bags, slings and 
sling ropes, floats, baskets on each float, intercom for two passengers and 
pilot.· 
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l~~~~~~~~----~-----------------L !" c·. AIRCRAFT SUPPORT - HELICOPTER r.hnk ... M ~nrl "R.::><,,f', ... .-t- c::a"'"' l· 

1. Delineate proposed transects and/or station scheme on a chart of the area. {Note: If 
flights are for transport of personnel or equipment only from base camps to field camps 
and visa versa, chart submission is not necessary but origin and destination points 
should be 1 isted .• ) 

We would propose to fly over the shore ice of the northeastern Chukchi and Beaufort 
Seas to leads where we will collect seals. Most flying will be within 60 miles of 
the coast. Operations would be based from Cape Lisburne (first), Barrow (second), 
and Deadhorse (third). 

c··--~2-. -;0::;-e-s_c_r..,i b~e--:-t-y':':-pe_s_o-;::f~o~b's_e_r_:.,va-t"i:-o-n-=-s-t~o:--;-b-e_m_a_d~e-.---.--------------------

Surveys of marine mammals and ice conditions and collection of seal specimens. 

\' 

3. What is the optimum time chronology of observations· on a seasonal ·basis and what is the r 
maximum allowable departure from these optimum times? 1 

I 

Approximate dates for operations are: Cape Lisburne 15-25 March, Barrow 26-31 
March, Deadhorse 1-15 April 

----~~~------~----..~~~~------~~----------~-.--~r---~~~~~~~~~~~J\--~ 4. How many days of helicopter·operations are required and how many flight hours per day? 
,;\ 

Approximately 20 days· of helicopter operations will be required with about 4 hours .\ 1 

of flight time per day '/ 
Total flight hours? 1 

so I 
--'"1'5~.-H""o_w..,...· -m-an-y---::p-=-eo::-:p::"";lr::e-a::-r-:e=--r-=-eq::-u-.,i ..... r-=-e.,.a-:o:-::n:"'"""Lbo::-::a=-r,a--;;:fo:-r::--::e':"'ac:-rh::--;::f,-11:!"':'g::i.h:"l:t~(e::-:x:-::c:..r·l77us::-::i~v=-=e-o=-:fF"Itrh-::e-;:p:"li,.1-=ot:L'T'l)?..-----"'r 

'I I 

Two 

---~~~----~--~~----~~~~--~--~~~--~~~~~~~~~~~------~ 6. What are the weights and d1mensions of equipment or supplies to be transported? 1 

100 pounds of personal gear including rifles, packs and field gear. We 
anticipate carrying seals weighing up to 600 pounds. 

:! 

, - ---=7:-.--:-:W:-ha-:t--:-t-y-pe-o-;f:.-rhe...,l"'i.-c-o-,p7""te-r---;d~o-y-o-u--.-.r-ec-o:-m-m-=-e':":'"nd-.-f;:;-o'r-y77o,...._ u-r--=-o-=-pe::-:r-=-=a~t~i-:-on':"'s:-. -=a-=n-::;d-::w-:;h:-:y:;;?.---------r 
11 

Bell 206B equipped with floats. We have found this type of helicopter to be 
very satisfactory in our previous work of this type. 

:1 
,j 
~,r 
i·! 

8. Do you recommend a particular source for the helicopter? If yes, please name the source~ 
and the reason for your recommendation. t 

NO 

----~9~.~w~h'a~t~is--;tTh_e_p_e_r-h'o_u_r-,ch'a-r~t-er-·~c-o-=-s~t-o'f~th•e~·7h-e~l,~·c-=o~p~te~rJ?.----------------------------:r 

Unknown 

10. Where do you recommend that flights be staged from? 

Cape Lisburne, Barrow, Deadhorse 

11. Will special navigation and communications be required? 
Yes- Transp~nder, GNS-500 navigation system, 30 human body bags, slings and.sling 
ropes, floats, baskets on each float, intercom for two passengers and pilot. 
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1. Delineate proposed transects and/or station scheme on a chart of the area~ (Note: If 
flights are for transport of personnel or equipment only from base camps to field camps 
and visa versa~ chart submission is not necessary but origin and destination points 
should be listed.) 

We would propose to.base a helicopter at Deadhorse and fly over the shore ice 
to leads at which we would collect seals. Most flying would be within 2~ miles 
of the coast. · 

2~ Describe types of observations to be made. 

Collection of seal specimens and observations of ice conditions and d~stribution 
and abundance of seals. 

3. What is the optimum'time chronology of observations on a seasonal bas1s and what is the 
maximum allowable dep9-rture from these optimum times? 

5-20 November would be optimum. A departure of 3 days earlier or later would 
be acceptable. 

4. How many days of helicopter operations are required and how many flight hours per day? 

Approximately 10 days of helicopter operations will be required with about 4 hours 
Total flight hours? o:f flight, time per day 

40 

5. How many people are required on board for each flight {exclusive of the pilot)? 
Two 

6. What are the weights and d1mensions of equipment or supplies to be transported? 
100 pounds of personal gear including rifles, packs and field gear. We 
anticipate carrying seals weighing up to 600 pounds. 

7. What type of helicopter do you recommend for your operations and why? 
Bell 206B equipped with floats. We have found this type of helicopter to be very 
satisfactory in our previous work of this type. 

8. Do you recommend a particular source for the helicopter? If yes, please name the source 
and the re~son .for your recommendation. 

. No 

9. What. is the per hour charter cost of the helicopter? 

Unknown 

10. Where do you recommend that flights be staged from? 

Deadhorse 

11. W111 special navigation and communications be required? 
? . 

Yes - Transponder, GNS-500 navigation system, 30 human body bags, slings and sling 
ropes, floats, baskets on each float, intercom for two passengers and pilot 
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L Delineate proposed transects and/or stat1on scheme Note: I~~-... 
flights are for transpor.t of personnel or equipment only ·from base camps to field camp;:· ,\..<·· 

and visa versa, chart submission is not necessary but origin and destination points 1- • 

should be listed.) · 

Flights will be conducted within a 50 mile radius (or as deemed appropriate 
by ship's personnel) of the ship's position. 

I 
-----=2-.~D~e-s_c_r~i~be~t~y-p~e-s_o_f~oTb-s-er_v_a~t-.i_o_n_s~t~o-Tb~e-m-a-d~e-.----~~-------------~-----------------+~-

1 

Surveys of marine mammals .and ice conditions and collection of seal specimens. 

3. What is theopt1m0m time chronology of observations on a seasonal ·basis and what is tht~·--': 
maximum allowable departure from these optimum times? 11 

1 May to 15 June or 1-20 May and 26 May-15 June 

i 
< j 

---'..,.-..;..4,_.__,.,H~o-w_m_a_n_y_d ..... ay_s_o-;:-f -.h~e'1;'l .... i c-o~p~t-=-e-r-:-. o:-:p::--::e-r-:-a t~,:r:· o~n:-:::s--:-a r-:-e~r-:-eq-:-u""""i,_r_e-rd -a-:-n:-;d;-;:-ho":""w-m-=-a-:-ny:-:--;f"'l7i ::1g hl:jtLf:h-:-o-urs:-::-:-·-=p-=e=r-d-.:a~y:;;;-? : -- · / 

6-8 flight hours per day for a maximum of 40 days 
Total flight hours? 

··.-~ I 
L 

"~/ 
"' .. 

----~~~-a~p~p~r_o_x_im_a~t~e~l~y~2-:-50~~~~~~~~~~~~~~~~~~~~~~~~~~..,--------i\ 
5. HoW many people are required on bOard for each flight {exclusive of the pilot)? i j 

---....-:.,..---:-Tw_:__o ----:--;---;--;-....-:--::-::-.--rr~:-:-:;.-.:--::--:-.:--:-::-:-::::::::-::-::-:;::-::-:-::-::-:-:::'::'I'::F"::"::-L-::I:-::--:;::::::-::-:::::::::::;::-::-:;;r------'~· I 
6. What are the weights and d1mensions of equipment or supplies to be transported? i 

100 pounds of personal gear including rifles, packs and field gear. We 
anticipate carrying seals weighing up to 600 pounds. 

7. ~Shat type of helicopter do you-recommend for your operations and why? 

Bell 206B equipped with floats. We have found this type of helicopter to be 
very satisfactory in our previous work of this type. 

I 

' I , I• 

\' 
~ 
:t 

----~~~----------~--~-~-~~------~~--~~~~~--~-.Inf~ye-:-s~,--=p~l~e~as~e~n:-:::a~me~tr.h=e~s~o~ur~r·~.e~) 8. Do you recommend a particular source for the helicopter? -
. and the· reason for your recommendation. t 1 

NOAA ~~ I 
9. What is the per hour charter cost of the helicopter? 

N/A 

.. 10. Where do you recommend that fl_ights be staged from? 
OSS SURVEYOR in the Bering Sea ice front and ice remnants. 

11. Will special navi~ation and communications be required? 
Yes- Transponder, GNS-500.navigation system, 30 human body bags, slings and sling 
ropes, floats, baskets on each float, intercom for two passengers and pilot. 
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, .... -

D. UARTERS AND SUBSISTENCE SUPPORT 
1. What are your requirements for quarters and su sistence in the field area? These 

requirements should be broken down by (a) location~ (b) calendar period, (c) number of 
personnel per day and total man days per period.) 

Location Dates Number of Persons* Total Person Days 

Cape Lisburne 15-25 March 4 40 
Barrow (NARL) 26-31 March 4 20 
Deadhorse 1-15 April 4 60 
Barrow(NARL) various 4 60 

2. Do you recommend a particular source for this support? If yes, please name the source 
and the reason for your recommendation. 

N/A 

3. What is your estimated per man day cost for this support at each location? 

UNKNOWN 
How did you derive this figure, i.e.,.what portion represents quarters and what portion 
represents subsistence and is the figure based on established commercial rates at the 
location or on estimated costs to establish and maintain a field camp? 

137 



.--
1 

spec cs pro ems you an er your propsoa a o you 
propose that the problem be solved? (Provide cost estimates and indicate whether you 
propose .. hand 1 i ng the prob 1 ems yourself or whether you must depend on NOAA to solve them 
for you.) · 

The major logistics problem will be that of obtaining icebreaker support 
for the mid-winter cruise. 
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I. 

II. 

Technical Proposal 

Title: Trophic relationships among ice inhabiting phocid seals 
Research unit number: 232 
Contract number: 03-5-022-53 
Proposed dates of contract·. 1 0 t b. 1977 c o er to 30 September 1978 

Principal Investigators: Lloyd F. Lowry, John J. Burns and 
Kathryn J. Frost 

III. Cost of Proposal: $109,200 

IV. Background: 

Four species of ice inhabiting phocid seals are the focus of this 
investigation. These are the ringed seal, Phoca (Pusa) hispida; the 
bearded seal, Erignathus barbatus; the spotted (also commonly called 
largha) seal, Phoca vitulina largha; and the ribbon seal, Phoca (Histriophoca) 
fasciata. The ringed seal and the bearded seal are circumpolar in 
distribution while the ribbon and spotted seal are restricted to the 
Bering, Chukchi and Okhotsk Seas. The total numbers of these four 
species in Alaskan waters is approximately 1.5 to 2 million animals. 
About 10,000 of these seals, in aggregate, are taken annually by Alaskan 
Eskimo subsistence hunters. Ringed seals, and to a much lesser extent 
bearded seals, are the primary food items of polar bears. Information 
on feeding habits and trophic interactions of these seals is particularly 
lacking and is of direct and important relevance to OCS development. 

We propose in this study to continue gathering and analyzing material 
necessary to completely and accurately delineate the trophic relationships 
of the four species being investigated. He have to date analyzed a 
considerable amount of material from certain areas and tim~s of year, 
particularly the northern Bering and Chukchi Seas in late spring and 
early summer when the majority of the hunting by coastal residents 

·occurs. We intend in the next year to continue to gather data from 
these areas in order to assess the adequacy of our samples and examine 
year to year variability in diet. In addition, much effort will be 
directed toward areas and seasons where material has been difficult to 
obtain. Such sampling, although difficult and costly, is essential to a 
complete understanding of the topics addressed by this project. 

Prior to our investigations, published information on the foods of 
ice inhabiting seals in Alaskan waters was limited to three studies, all 
quite limited in temporal or geographical coverage (Burns 1967, Kenyon 
1962, Johnson et al. 1968). Considerable work in this field has been 
done by Soviet investigators. We have recently translated several 
important papers previously available only in Russian (see 1977 Annual 
Report RU#232) and are pesently collaborating with those persons active 
in this work (Bukhtiyarov, Lowry and Frost in prep.). Our work will 
provide input to other studies on the biology of marine mammals in the 
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areas concerned (RU #230), baseline studies of hydrocarbons and heavy 
metals in the marine environment (RU#s 288, 276), and studies of ecosystem 
dynamics (RU#99). We will extensively utilize information gathered by 
many studies concerned with the abundance, distribution, natural history 
and hydrocarbon sensitivity of invertebrates, fishes, birds and marine 
mammals (e.g. RUffs 5/303, 6, 175) in the evaluation of our results. 

V. Objectives 

1. Compilation of existing literature and unpublished data on 
food habits of ringed seals, bearded seals, spotted seals and 
ribbon seals. Pertinent works by Soviet investigators will be 
located and translated. In addition, available information on 
distribution, abundance and natural history of potentially 
important prey species is being gathered. This will allow an 
assessment of the present state·of knowledge and facilitate 
identification of major information gaps which require immediate 
study by OCSEAP. 

2. Collection of sufficient specimen material (stomachs) for 
determination of the spectrum of prey items utilized by the 
species being studied throughout the geographic range involved 
and during all times of year that the species occurs in a 
particular area. The contents of these stomachs will be 
sorted, identified and quantified. This information will be 
analyzed for geographical and temporal variability in prey 
utilization patterns as well as for species, sex and age 
related dietary differences. This will result in identifica
tion of critical prey species which merit in-depth study by 
other OCSEAP projects. Critical foraging areas (if such 
exist) will be delineated. This may have direct effect on the 
suitability of certain tracts for leasing. 

3. Analysis of feeding patterns in relation to distribution, 
abundance and other life history parameters of key prey species. 
This will involve determination of the degree of selectivity 
demonstrated by each species of seal as well as the availability 

.and suitability of primary and alternative food sources. To 
whatever extent possible the effect of seal foraging activities 
on populations of prey species will be examined in light of 
observed rates of food consumption and foraging behavior. 
Such analyses are an initial step toward ecosystem level 
evaluation of the possible effects of OCS development on the 
species being investigated. The accomplishment of this objective 
is largely dependent on information gathered by other OCSEAP 
projects involving benthic and planktonic organisms. 

4. Analysis of trophic interactions among these species and other 
potential competitors such as walruses, whales, marine birds, 
fishes and humans (c. f. Lowry, Frost and Burns, in prep.). Input 
from other OCSEAP studies will be critical in this phase of 
the project. 
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5. With the under's tanding thus obtained of the trophic inter
relationships of ice inhabiting phocids in the Bering-Chukchi 
and Beaufort marine systems, evaluate the probable kinds and 
magnitude of effects of OCS development on these species of 
seals. This will involve both direct effects such as disruption 
of habitat in critical feeding areas or alterations of populations 
of key prey species and indirect effects such as influences on 
populations of competitors for food resources. 

VI. General Strategy and Approach 

The strategy proposed to evaluate the trophic relationships among 
ice inhabiting seals is as follows: 

1. A large number of stomachs from the four seal species will be 
collected from coastal and offshore localities in the Bering and 
Chukchi Seas at various times of year (see Section.VII). Particular 
emphasis will be placed on sampling in the Beaufort Sea. 

2. Volume of stomach contents will be determined and prey items identified 
and quantified (see Section VIII). 

3.. From these samples, the major food dependencies of each seal species 
will be correlated with the important variables of age, sex, season 
and geographical areas. 

4. Prey utilization will be compared with prey abundance (as indicated 
by the literature, results of other OCSEAP projects, and trawling 
conducted by this project) to determine degree of selectivity and 
availability of primary and alternate food sources (see Section VII). 

5. Trophic interactions among the ice inhabiting phocids as well as 
trophic interactions between these species and other major 
components of the marine system will be examined. 

6. Finally, we will integrate information on life histories of important 
prey items with the information described above and evaluate at 
the system level the potential impact of OCS development on the. 
species of seals being considered. 

VII. Sampling Methods: 

As during the previous contract years, we will obtain specimen 
material in two primary ways: 

1) The bulk of our specimen material will be collected at 
coastal hunting villages located in the study areas. 

2) In areas and at seasons of the year where specimen material 
cannot be obtained in the above manner (e.g. St. George 
Basin), we will collect specimen material ourselves, mainly 
from ships and helicopters. When collecting from ships we 
will sample the available food resource by means of otter 
trawls. 
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Location 

Village Collections 

Beaufort Sea (Barrow) 
Northern Chukchi,Sea (Wainwright) 
Hope Basin (Shishmaref) 
Norton Sound 
St. Lawrence Island 

Ship and Helicopter collections 

Beaufort Sea 
helicopter 
icebreaker 

Norton Sound 
ice reinforced vessel 

St. George Basin-Bristol Bay 
icebreaker 
ice reinforced vessel 

Sampling Schedule 

intermittent November-August 
January-March, July-August 
November, June-July 
intermittent November-June 
intermittent November-June 

November, April 
August 

November 

February 
May-June 

Every attempt will be made to provide thorough geographical and 
temporal coverage. Emphasis will be on obtaining samples from all times 
of year in the Beaufort Sea and for winter months in other areas. At 
coastal villages, all available material will be.collected to provide 
large samples to test within sample variability. When animals are 
collected by the investigators, sample size will necessarily be smaller. 
The adequacy of these samples will be evaluated in light of variability 
as determined from the larger samples • 

VIII. . Analytical Methods 

Seal stomachs collected will be preserved and taken to the ADF&G 
office in Fairbanks. The contents will be separated and identified 
using appropriate keys and comparative material in hand. Some identifi
cations will be made at the University of Alaska Marine Museum/Sorting 
Center. Estimates of the numbers and sizes of individuals, and measurements 
of volume (water displacement) will be made for each prey type. Results 
will be compiled and tabularized and comparisons will be made of foods 
utilized by species, age group, sex, locality and time of year. Comparisons 
will also be made of food utilization in relation to availability, both 
on a narrow scale by comparing the results of otter trawls in areas 
where seals are collected with the food items found in seal stomachs, 
and on a broad scale by comparing overall distribution and abundance of 
prey (as determined by other investigators) with stomach contents of 
seals taken from the same geographical area. Many of the techniques 
used and problems encountered in investigations of feeding habits of 
pinnipeds have been discussed by Spalding (1964). 

I~. Anticipated problems: 

The success of field collections of seal specimen material is by 
nature somewhat unpredictable. Certain periods of very active hunting 
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in coastal villages are quite predictable. Some specimens have already 
been collected from these periods. During the times for which specimen 
material is most needed, hunting is much more sporadic and collection 
attempts can be expected to be less productive. 

Several of the proposed collections listed in Section VII require 
vessel or helicopter support. We have to date had adequate logistics 
for spring work in the Bering Sea ice front (OSS SURVEYOR) and along the 
northern Bering and Chukchi Sea ·coasts (Bell Jet Ranger helicopter). In 
order to sample during the critical winter period in the Bering Sea, 
icebreaker support is essential. Long range helicopter support will be 
needed for other winter and early spring operations. The lack of appro
priate logistics is the most severe problem we anticipate in this next 
fiscal year. 

X. Deliverable products: 

A. Digital Data 

1) Parameters recorded 

a) species of seal 
b) sex of seal 

-c) age of seal 
d) date and time of collection 
e) collection location 
f) total volume of stomach contents 
g) identity of items in stomach 
h) volume and number of each item 

2) List of digital products 
See attached Data Products Schedule 

B. Narrative Reports 

It is not anticipated that any reports other than quarterly 
and annual reports will be generated by this project. 

C. Visual Data 

All visual data will be included in quarterly and annual 
reports. This data will be in map, diagram, and table form. 

D. Other Nondigital Data 

None 

E. Data Submission Schedule 

Data collection for FY 78 will begin 1 October 1977 and 
will end 30 September 1978. Data will be submitted 
quarterly. Submission dates are sho\vn in the attached 
Data Products Schedule. 
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DATA PRODUCTS SCHEDULE 

Processing and 
OCSEAP Formating done Collection Period Submission 

Data Type . Media Estimated Volume Format by P.I. (Mo/Yr to Mo/Yr) (Mo/Yr) 

total volume of coded data up to 50 stomach 025 format-yes 10/77 to 12/77 1/78 
stomach contents sheets, cards samples, 1500 cards processing-no 
and volume and mag tape 1 tape (through Arctic 
number of individ- Project Office) 
uals of each species 
found in contents 

total volume of coded data ·up to 50 stomach 025 format-yes 1/78 to 3/78 4/78 
stomach contents sheets, cards samples, 1500 cards processing-no 

1-' and volume and mag tape 1 tape (through Arctic V1 
0 number of individ- Project Office) 

uals of each species 
found in contents 

total· volume of coded data up to 250 stomach 025 format-yes 4/78 to 6/78 7/78 
stomach contents sheets, cards samples, 7500 cards processing-no 
and volume and mag tape 1 tape (through Arc t:ic 
number of individ- Project Office) 
uals of each species 
found in contents 

total volume of coded data up to 150 stomach 025 format-yes 7/78 to 9/78 10/78 
stomach contents sheets, cards samples, 4500 cards processing-no 
and volume and mag tape 1 tape (through Arctic 
number of individ- Project Office) 
uals of each species 
found in contents 



XI. Information Required from Other Investigators: 

Supporting _information on the natural history of two of the four 
species of seals being studied (ringed and bearded) will be provided by 
OCSEAP RU#230. Information on ribbon and spotted seals is available 
from other sources including unpublished data of ADF&G. 

Detailed information on the distribution, ·abundance, natural history 
and hydrocarbon sensitivity of key food items is needed in order to 
assess potential effects of OCS development on the seal species being 
studied. Listings of key p·rey species and the types of information 
needed have been made repeatedly in quarterly and annual reports of this 
project and in direct communications with project office personnel. 
Some examples are included in Section E-5. 

XII. Quality Assurance Plans 

The identification of prey items found-will be verified as necessary 
by the University of Alaska Marine Museum/Sorting Center, or other 
experts as appropriate. Additionally, field work, especially on ships, 
will involve direct collaboration.with investigators of other disciplines. 
Comparison of findings with results of other studies conducted in Canada 
and the USSR will continue to be undertaken. 

XIII. Special Sample and Archival Plans 

A reference collection of representative organisms found in the. 
stomachs of seals is being assembled and stored at the ADF&G office in 
Fairbanks. Examples of unusual specimens will be given to the University 
of Alaska Marine Museum/Sorting Center. Specimens of special interest 
to other investigators·. will be made available whenever possible. 

XIV. Logistics Re~uirements 

See attached logistics requirements forms 

XV. Management Plan 

1. Fiscal management of funds which may be obtained. for this 
project will be handled through Mr. John Stewart, Division of 
Administration, Alaska Department of Fish and Game, Juneau. 
This. division provides monthly accountings of expenditures and 
enc'umberances as well as current information on all financ-ial 
aspects of the COI\tract in accordance with mutual requireme:-nts. 
of the contractor and contractee. 

2. Scientific management within ADF&G will be the responsibility 
of John Burns, Fairbanks. Responsibilities include general 
coordination of all aspects including commitments relating 
to data management, field operations, logistic requirements, 
laboratory work and editing of reports. 
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3. Research activities are the responsibility of Lloyd Lowry 1 

John Burns, and Kathryn Frost. These principal investigators 
are responsible for actually accomplishing the scientific 
studies called for under terms of the contract. They shall 
actively lead the proposed work and shall take full responsi
bility for timely completion of all objectives. 

4. Outside coordination, review and direction will be provided 
by the OCS Arctic Project Office, Geophysical Institute, 
University of Alaska. 

XVI. Outlook 

Due to the relatively unpredictable nature ·of collections in 
coastal villages and the uncertainty of'proper logistics, it is difficult 
to assess at this point what field efforts will be most needed in the 
future. It should be emphasized that if proper logistics for working in 
heavy winter ice conditions are not provided during FY 78, essentially 
no winter data will be available for any lease area except Norton Sound. 

During FY 79 we would plan to attempt again any collections which 
were not feasible during FY 78. Increased emphasis would be placed on 
times of year from which few or no specimens are available. Collections 
wo·uld be continued at several productive areas (e.g. Shishmaref) in 
order to obtain sufficiently large samples to test for age and sex 
related dietary differences. In order to assess year to year variability, 
certain collections would be repeated, especially those in areas of 
dynamic habitat such as the Bering Sea ice front. Intensive work involving 
more localities and more specimens will be done in areas which are 
scheduled for imminent leasing. Extensive synthesis and interpretation 
will be begun as information from other projects becomes available and 
lease sale dates are set. A funding level of $110,000 should be adequate 
for FY 79. No additional major equipment will be required. Logistics 
requirements will be similar to FY 78. 

During FY 80 we would expect a significant reduction·in the magnitude 
of our field collection effort. Field collections would be done to 
increase geographical and temporal coverage where results obtained in 
previous years indicate such would be desirable. Area intensive collections 
will be done where leasing schedules or tract selections require such 
data. Emphasis will be placed on analysis and interpretation of data 
and synthesis with information collected by other projects. A funding 
level of $80,000 should be adequate for FY 80. No additional major 
equipment will be required. Logistics requirements will be reduced in 
magnitude from FY 78 and 79 but similar in nature. 

XVII. 1. Updated Activity/Milestone/Data Management Charts will be 
submitted quarterly. 

2. Quarterly reports will be submitted in sufficient time during 
the contract year to be in OCSEAP hands by the first day of 
January, July, and October, annual reports by April 1. The 
Final Report will be submitted within 90 days of the termina
tion of the contract. · 
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3. Where biota are concerned, all species and higher categories 
will be represented by the voucher specimens that will be 
preserved, labeled, held, and shipped to an official OCSEAP
designated repository in conformity with OCSEAP voucher specimen 
policy. Vouchering will include life history stages (e.g., 
larvae, juveniles, adults) when these are used, and sexes 
where these are morphologically distinguishable. 

4. At the option of the Project Office the P.I. is prepared to 
travel to the Project Office at least twice during the contract 
year to review project status and progress. Such reviews 
will be scheduled on dates mutually satisfactory to both 
parties. It is understood that costs of the travel and 
per diem for these trips will be borne by the Project Office. 

5. Data will be provided in the form and format specified by 
OCSEAP, accompanied by a data documentation form (NOAA 24-13). 

6. Data will be submitted within 120 days of the completion 
of a cruise or 3 month data collection period, unless a 
written waiver has been received from the Project Office. 
This does not apply to report requirements (see par. 2). 

7. Within 10 days of completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) 
will be submitted to the Project Data Manager. 

8. Title for all property purchased with OCSEAP funds remains 
with the U.S. Government pending disposition at contract 
termination. 

9. Three (3) copies of all publication or presentation manu
scripts pertaining to tech:J:lical or scientific material developed 
under OCSEAP funds will be submitted to the appropriate 
Project Office at least sixty (60) days prior to release. 
The release of such material within a period of less than 
sixty (60) days shall be made only with prior written consent 
of the Project Office. News releases will ~irst be cleared 
with the appropriate Project Office. 

10. All publications and presentations of material developed 
under OCSEAP funds will acknowledge BLM/OCSEAP sponsorship. 

Institutional contributions: 

Equipment, office and lab facilities available at Barrow, Kotzebue, 
Nome, King Salmon and Bethel 

Clerical and secretarial services 
Assistance, without cost, of area biologists stationed in Barrow, 

Nome, Bethel and King Salmon 
Library facilities 
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For OCSEAP use only. 

LOGISTICS REQUIREMENTS 

RU # 
Disci~p~ll~·n~e~--------------

Area of Discipline ___ _ 

Please fill in all 
necessary. Budget 
described on these 

spaces or indicate not applicable (N/A). Use additional sheets as 
line items concerning logistics should be keyed to t~e relevant item 
forms. 

INSTITUTION ---"l.A.u.DF.L:.J& ... G~,,........,F""'a-~.i ..~.r.hu.." a:o~.Jn.J.tk~· s...__ ___ _ PRINCIPAL INVESTIGATOR Lowry et al 

----n-~~~~vm~~------~--------------------~----------------------~----A. SHIP SUPPORT Ice-reinforced·vessel -Norton Sound 
1. Delineate proposed tracks and/or sampling grids, by leg, on a chart of the area. Include. 

a list of proposed station geographic positions. We would like to work in the ice in 
the Norton Sound, Bering Strait, St. Lawrence Island area. Work can be done at stations 
designed optimally for all projeCts participating. 

2. Describe types of observations to be made on tracks and/or at each grid station. Include. 
a description of shipboard sampling operations. Be as specific and comprehensive as 
possible. On stations, small boats will be used tci collect seals which will be analyzed 

for stomach contents, age and physical condition. Material will be provided to other · ' 
projects. Twenty minute bottom tows will be made with a small otter trawl. 

3. \~hat is the optimum time chronology of observations on a leg and seasonal basis 
is the maximum allowable departure from these optimum times? 8 - 28 November 

would be optimum. A departure of 4 days earlier or later would.be acceptable. 

and v/hat . 

4. How many sea days are required for each leg? 20 

5. Do you consider your investigation to be the principal one for the operation thus requir-. 
ing other activities to piggyback or could you piggyback? Our operations can run 

conGurrently with other biological and/or oceanographic projects. 
Approximately how many vessel hours per day wi11 be l~e.qui red for your observations and 
must these··hours be during daylight? Include an estimate of sampling time on station 
and sample processing time between stations. We would hunt seals during all daylight 

hours. Otter trawls will require approx. 2 hours per day on station. Sample processing 
will be done during all transit hours, the time required being dependent on collection 
success. 

6. What equipment and personnel would you expect the ship to provide? Small boats (17 foot 
Boston Whaler is optimum) and associated equipment, deck space with flowing sea water for 
autopsy of seals, materials to construct 4' X 10' autopsy table, laboratory space for 

of s ecimens. 
7. 1s the approximate weight and volume of equipment you w1ll bring? 

800 pounds 120 cubic feet 

8. Will your data or equipment require special handling? _n..,.o""----- If yes, please describe:. 

9. Will you require any gasses and/or chemicals? Formalin _ If yes, they should be on 
board the ship prior to departure from Seattle or time allowed for shipment by barge. 

10. Do you have a ship preference, either NOAA or non-NOAA? .If yes, please name the 
vessel and give the reason for so specifying. Yes - NOAA ship SURVEYOR is 

cessar because it is the onl NOAA vessel e ui ed with a helico ter. 
11. you recommend the use of a non-NOAA vessel, what is the per sea day charter cost and 

have you verified its availabilty? N/A 

12. How many people must you have on board for each leg? Include a list of participants, 
specifically identifying any who are foreign nationals. 

Three persons will be specifically named at a later date. None will be foreign 
nationals. 
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LOGISTICS REQUIREMENTS 

For OCSEAP use only. 
RU # 
Discipline 
Area of Disciplin~ ----

Please fill in all spaces or indicate not applicable (N/A). Use additional sheets as 
necessary. Budget line items concerning logistics should be keyed to the relevant item 
described on these forms. 
INSTITUTION __ ADF&G, Fairbanks PRINCIPAL INVESTIGATOR Lowry et al 

A. SHIP SUPPORT Icebreaker in St. George Basin and Bristol Bay 
1. Delineate proposed tracks and/or sampling grids, by leg, on a chart of the area. Include 

a list of proposed station geographic positions. , We would like to work in the seasonal 
ice of the Bering Sea from the southern edge, north to at least 61° and between latitudes 
174° W and 162° W. Work can be done at stations designed optimally for all projects 
articipatin • 

2. Describe types of observations to be made on tracks and/or at each grid station. Include 
a description of shipboard sampling operations. Be as specific and comprehensive as 
possible. On stations, small boats will be used to collect seals which will be analyzed 

for stomach contents, age and physical condition. Material will be provided to other 
projects. Twenty minute bottom tows will be made with a small otter trawl. 

3. What is the optimum time chronology of observa~ions on a leg and seasonal basis and what 
is the maximum allowable departure from these optimum times? 1 - 22 February would be 

optimum. A departure of 1 week earlier or later would be acceptable. 
4. How many sea days are required for each leg? 

21 
5. Do you consider your investigation to be the principal one for the operation thus requir-

ing other activities to piggyback or could you piggyback? Our operations can run 
concurrently with other biological and/or oceanographic projects. 

Approximately how many vessel hours per day will be required for your observations and 
must these hours be during daylight? Include an estimate of sampling time on station 
and sar;.p i e pt·ocessing time between stations. We would hunt seals during all daylight 

hours. Otter trawls will require approx. 2 hours per day on station. Sample processing 
will be done during all transit hours, the time required being dependent on collection 
success. 

6. IIJhat equipment and personnel would you expect the ship to provide? Small boats (17 foot 
Bos·ton Whaler is optimum) and associated equipment, deck space with flowing sea water for 
autopsy of seals, materials to construct 4' X 10' autopsy table, laboratory space for 
workup of specimens. 

7. l~hat is .the approximate weight and volume of equipment you will bring? 
800 pounds 120 cubic feet 

8. Will your data or equipment require special handling? __n~o _______ If yes, please describe: 

9. Will you require any gasses and/or chemicals? Formalin If yes, they should be on 
board the ship prior to departure from Seattle or time allowed for shipment by barge. 

If yes, please name the 

U. S. Coast Guard Icebreaker 
11. If you recommend the use of a non-NOAA vessel, what is the per sea day charter cost and 

12. 

have you verified its availabilty? 
N/A 

How many people must you have on board for each leg? Include a list of participants, 
specifically identifying any who are foreign nationals. 

Three persons will be specifically named at a later date. None will be foreign 
nationals. 
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LOGISTICS REQUIREMENTS 

For OCSEAP use only. 
RU # ---,-,.....--------
Discipllne 
Area of Discip1 ine ___ _ I 

Please fill in all spaces or indicate not applicable (N/A). Use additional sheets as 
necessary. Budget 1; ne i terns concerning 1 ogi sties should be keyed to the re 1 evant i t,em 
described on these forms. 
INSTITUTION ADF&G, Fairbanks PRINCIPAL INVESTIGATOR Lowry et al 

A. SHIP SUPPORT Ice-reinforced vessel - St. George Basin/Bristol Bay I 
1. Delineate proposed tracks and/or sampling grids~ by leg~ on a chart of the area. Include 1f 

a list of proposed station geographic positions. We would like to work in the seasonal l 
ice front and ice remnants of the Northern Bering Sea. Locations of stations will depend l 
on ice conditions. Stations can be located optimally for all projects participating. :1~ 

2. Describe types of observations to be made on tracks and/or at each grid station. Include ,, 
a description of shipboard sampling operations. Be as specific and comprehensive as I' 
possible. On stations, small boats will be used to' collect seals which will be analyzed 

for stomach contents, age and phys~cal condition. Material will be provided to other 
projects. Twenty minute bottom tows will be made with a small otter trawl. 

3. What is the optimum time chronology of observations on a leg and seasonal basis and \'/hat 
is the maximum allowable departure from these optimum times? Single cruise 1 May to ti 

15 June optimal. If 2 legs nee., 1st 1-20 May, 2nd from 26 ijay .tQ 15 June. . . ·---- r 
4. How many sea days are required for each leg? 45 sea days in single leg optimum. Two i! 

legs ,of 20 days apiece would be acceptable. ·I 
5. Do you consider your investigation to be the principal one for the operation thus requir- 'j 

ing other activities to piggyback or could you piggyback? Our operations can run 1 
concurrently with other biological and/or oceanographic projects. ! 

Approximately how many vessel hours per day wi11 be requ1red for your observations. and t 
must these,·hours be during daylight? Include an estimate of sampling time on stat1dn 
and sample processing time between stations. We would hunt seals during all daylight J 
hours. Otter trawls will require approx. 2 hours per day on station. Sample processing 

1 

will be done during all transit hours, the time required being dependent on collection I 
success. , 

6. What equipment and personnel would you expect the ship to provide? small boats (17 foot t .. ,· 
Boston Whaler is optimum) and associated equipment, deck space with flowing sea water for ~ 
autopsy of seals, materials to construct 4' X 10' autopsy table, laboratory space for 1~ 

7. 

8. 

9. 

10. 

11. 

12. 

workup of specimens. F 
What is the approximate weight and volume of equipment you will bring? \1 

800 pounds 120 cubic feet 
Wi 11 your data or equipment require special handling? _..;.;;n..:..o ____ If yes, please describe: 

How many people must you have on board for each leg? Include a list of participants, 
specifically identifying any who are foreign nationals. 
three persons will be specifically named at a later date. None will be foreign 
nationals. 
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LOGISTICS-REQUIREMENTS 

For OCSEAP use only. 
RU # 
Disci~p~ll~·n~e~-------------

Area of Distip) ine ___ _ 

Please fill in all spaces or· indicate not applicable (N/A). Use additibnal sheets as 
necessary. Budget line items concerning logistics should be keyed to the relevant item 
described-on these forms. 
INSTITUTION ADF&G; Fairbanks· PRINCIPAL INVESTIGATOR ~L~owr~y_e;::::.lt~a=-.1 ____ _ 

A. SHIP SUPPORT Icebreaker in Beaufort Sea 
1. Delineate proposed tracks and/or sampling grids, by leg, on a chart of the area. Includ~ 

"': 

a list of proposed station geographic positions. we \vould like to work along and in the 
edge of the pack ice from 166 to 141° W. Work can be d9ne at stations designed 
optimally for all projects •. Provision should be made to work at length in areas of 
exceptional biological interest. . 

2. Descr1be types of observations to be made on tracks and/or at each grid station. Include 
a description of shipboard sampling operations. Be as specific and comprehensive as 
possible. On station, small boats will be used to collect se~ls which will be analyzed 

f or stomach contents, age and phys~cal condition. Material will be provided to other 
projects. Twenty minute bottom tows will be made with a small otter trawl. 

3. What is the optimum time chronology of observations on a leg and seasonal basis and what 
is the maximum allowable departure from these optimum times? 

4. 
Anx three-week Eeriod between Au~ust 1 and September 10. 

How many sea days are required for each leg? ·· 
21 

5. Do you consider your investigation to be the principal one for the operation thus requir-
ing other activities to-piggyback or could you piggyback? Our operations can run 

concurrently with other biological and/or oceanographic projects. 
Approximat~ly how many vessel hours per day will· be required for yow~ observations and 
must these hours be during daylight? Include an estimate of sampling time on station 
and sample processing time between stations. We would hunt seals during all daylight 

hours. Otter trawls will require approx. 2 hours per day on station. Sample processing 
will be done during all transit hours, the time required being dependent on collection 
success. 

6. What equipment and personnel would you expect the ship to provide? Small boats (17 foot 
Boston Whaler is optimum) and associated equipment, deck space with flowing sea water fo1 
autopsy of seals, materials to construct 4' X 10'. autopsy table, labqratory space for 
workuE of SEecimens. 

7. What is the approximate weight and volume of equipment you will bring? 
"800 pounds 120 cubic feet 

8. Will your data or equ1pment require special handling? no If yes, please describe 

9. Will you require any gasses and/or chemicals? ~-- If yes, they should be on 
board the ship prior to departure from Seattle or time allowed for shipment by barge. 

1 o. Do you have a.ship preference, either NOAA or non-NOAA? If yes, please name the 
vessel and give the reason for so specifying. u. s. Coast Guard Icebreaker 

11. If you recommend the use of a non-NOAA vessel, what is the per sea day charter cost and 
have you verified its availabilty? N/A 

12. How many people must you have on board for each ieg? Include a list of participants, 
specifically identifying any who are foreign nationals. Three persons will be 

specifically named at a later date. None will be foreign nationals. 
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----,C~.--AAT~IR~C~R~ArF9T~SF1Uup1rprno~RTT----rHrrE~,Lrir.COmP¥TrrE~R~~T~o-a-~-c-o_m_p-an_y __ S_U_R_VE_Y_O_R __ i_n_N_o_v_e_m_b_er----------------------i-

i. Delineate proposed transects and/or station scheme on a chart of the area. (Note: If-/· 
flights are for transport of personnel or equipment only from base camps to field camps 
and visa versa, chart submission is not necessary but origin and destination points 
should be listed.) 

Flights will be conducted within a 50-mile radius (or as deemed 
appropriate by ship's personnel) of the ship's position. 

2. Describe types of observations to be made. 

Collection of seal specimens. 

3. Hhat is the optimum time chronology of observations on a seasonal basis and what is the 
maximum allowable departure from these optimum times? 

8 - 28 November would be optimum. A departure of 4 days earlier or later would be 
acceptable. 

4. How many days of helicopter operations are required and how many flight hours per day? 
6 to 8 hours per day with a total of twenty possible days of flying. 

Total flight hours? 120 - 160 

5. How many people are required on board for each flight (exclusive of the pilot)? 
2 

' 
·-~- .. _;, 

6. vJhat are ·the v1eights and dimensions of equipment or supplies to be transported? ·1 

100 pounds of personal gear including rifles, packs and field gear. We anticipate 
carrying seals weighing up to 600 pounds. 

7. What type of helicopter do you-recommend for your operations and why? 
Bell 206B equipped with floats. We have found this type of helicopter to be very 
satisfactory in our previous work of this type. 

8. Do you recommend a particular source for the helicopter? If yes, please name the source~i 
and the reason for your recommendation. 

NOAA 

9. What is the per hour charter cost of the helicopter? 

N/A 

. 1 0. tv here do you recommend that flights be staged from? 

OSS SURVEYOR in the Norton Sound, St. Lawrence Island; Bering Strait area. 

11. Will special· navigation and communications be required? 
Yes - Transponder, GNS - 500 Navigation System, 30 human body bags, slings and sling 
ropes, floats, baskets on each float, intercom for 2 passengers and pilot. 
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1-~~~~n:;:--;-;;::;-;:;~~:-::-::-::-:=~~~~::-:r-"'f':":-:::-:---"-___,....;..---c. AIRCRAFT SUPPORT - HELICOPTER To accompany· SURVEYOR in May and June . 
/ 1. Delineate proposed transects and/or station scheme on a chart of the area. (Note: If 

flights are for transport of personnel or equipment only from base camps to field camps 
and visa versa, chart submission is not necessary but origin and destination points 
should be listed.) 

Flights will be conducted within a 50-mile radius (or as deemed appropriate by · 
ship's personnel) of the ship's position. 

2. Describe types of observations to be made. 

Collection of seal specimens. 

3. What is the.optimum time chronology of observations on a seasonal basis and what is the 
maximum allowable departure·from these optimum times? 

1 May to 15 June or 1- 20 May and 26,May- 15 June 

.. 4. How many days of helicopter operations are required and how many flight hours·per day? 

6 - 8 flight hours per day for a maximum of 40 possible days. 

Total flight hours? 
approximately 250 

5. How many people are required on board for each flight (exclusive of the pilot)? 
2 

6. What are the weights and d1mensions of equipment or supplies to be transported? 
100 pounds of personal gear including rifles, packs and field gear. We anticipate 
carrying seals weighing up to 600 pounds. 

7. What type of helicopter do you·recommend for your operations and why? 
' Bell 206B equipped with floats. We have found this type of helicopter to be very 

satisfactory in our previous work of this type. 

8. Do you recommend a particular source for the helicopter? If yes, please name the source 
and the reason for your recommendation. 

NOAA 

9. What is the per hour charter cost of the helicopter? 

N/A 

10. Where do you recommend that flights be staged from? 
OSS SURVEYOR in the Bering Sea ice front and ice remnants. 

11. Will special navigation and communications be required? 
Yes- Transponder, GNS- 500 Navigation System, 30 human·body bags, slings and sling 
ropes, floats, baskets on each float, intercom for 2 passengers and pilot. 
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l 
c. 
1. 

li! 
AIRCRAFT SUPPORT - HELICOPTER Beaufort sea :::+ -
Delineate proposed transects and/or station scheme on a chart of the area. (Note: ~· -
flights are for transport of personnel or equipment only from base camps to field camps,' 
and visa versa, chart submission is not necessary but origin and destination points 
should be 1 isted.} · --; 

We would propose to base a helicopter at Deadhorse and fly over the shore ice to leads 
at which we would collect seals. Most flying should be within 25 miles of the coast. 

' 
----~~~--~~~----~------~~--~----~~--~~--~--~------~--------~--------~~ 2r Describe types of observations to be made. 1· 

Collection of seal specimens. 

3. What. is the opt1mum time chronology of observations on a seasonal basis and what is the , 
maximum allowable departure from these optimum times? · 

5 - 20 November would be optimum. A departure of 3 days.earlier or later would be 
acceptable. 

4. How many days of helicopter·operations are required and how many flight hours per day? 

Approximately 10 days of helicopter operations. will be required with about 4 hours of 
Total flight .hours? flight per day. 

40 

5. How many people are required on board for each flight (exclusive of the pilot)? 

2 

6. 1/Jhat are the weights and d1mensions of equipment or supplies to be transported? 
100 pounds of personal gear including rifles, packs and field gear. We anticipate 
carrying seals weighing up to 600 pounds. 

i 

~ -----=7-.~W~h-a~t-t~y-p-e--of~h-e~l~ic_o_p~t-e_r_d~o--y-o-u·-·r_e_c_om_m_e_n~d~fo_r __ y_o-ur ___ o_p_e-ra-t~i~o-n_s_a_n_d~w'hy'?~----------------

Bell 206B equipped with floats. We have found this type of helicopter to be very 
satisfactory in our previous work of this type. 

8. Do you recommend a particular source for the helicopter?· If yes~ please name the source 
and the reason for your'-recommendation. 

No 

9. What is the per hour charter cost of the helicopter? 

Unknov.711. 

10. Where do you recommend that flights be staged from? 

Deadhorse 

11. Will special navigation and communications be required? 
Yes - Transponder~ GNS - 500 Navigation System, 30 human body bags·, slings and sling 
ropes, floats, baskets on each float, intercom for 2 passengers and pilot. 
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C. AIRCRAFT SUPPORT - HELICOPTER Beaufort Sea 
l. Delineate proposed transects and/or station scheme on a chart of the area. (Note: If 

flights are for transport of personnel or equipment only from base camps to field camps 
and visa versa, chart submission is not necessary but origin and destination points 
should be listed.) 
~e would propose to base a helicopter at Deadhorse and fly over the shore ice to 
leads at which we would collect seals. Most flying would be within 60 miles of the 
coast. 

'----~--~--~--~----~~----~~--~~--~~------------------------------------------2. Describe types of observations to be made. 

Collections of seal specimens. 

3. What is the optimum time chronology of observations on a seasonal basis and what is the 
maximum allowable departure from these optimum times? 

1 - 15 April would be optimum. A departure of 7 days earlier or later would be 
acceptable. 

4. How many days of helicopter operations are required and how many flight hours per day? 
Approximately 10 days of helicopter operations will be required with about 4 hours 

·of flight time per day. 
Total flight hours? 

40 

ow many people are requ1red on oard for eac ? 

2 

6. What are the weights and dimensions of equipment or supplies to be transported? 

'100 pounds of personal gear including rifles, packs and field gear .. We anticipate 
carrying seals weighing up to 600 pounds,, 

7. What type of helicopter do you-recommend for your operations and why? 
' Bell 206B equipped with floats. We have found this type of helicopter to be very 

satisfactory in our previous work of this type. 

8. Do you recommend a part1cular source for the helicopter? If yes, please name the source 
and the reason for your recommendation. 

o; 

No 

9. What is the per hour charter cost of the helicopter? 
Unknown 

10. Where do you reconmend that fl_ights be staged from? 
Deadhorse 

ll. Will special navigation and communications be required? 
Yes - Transponder, GNS - 500 Navigation System, 30 human body bags, slings and sling 

ropes, floats, baskets on each float, intercom for 2 passengers and pilot. 
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~ 
l. Delineate proposed flight lines on a chart of the area •. Indicate desired flig t alt1tude 

on each line. (Note: If· flights are for transportation only, chart submission is not 
necessary but origin and destination points .should be listed.)· 

Fixed-wing aircraft will accompany helicopter during collection operations over ice. 
Most flying will be in the central Beaufort Sea within 60 miles of the coast. 

1,:, 

:,;~----;:;--;~~:'77""-:-~~:-"'::-r-.-~--;:-:~-:-'--r---..----.,-------------------:· 2. Describe types of observations to be made. 

:I 
i 

Collection of seals. This plane will carry· fu~l in support of the helicopter. 

3.· What 1s the optimum t1me c ronology of observat1ons on a seasonal basis and what is the 
maximum allowable departure from these optimum times? (Key to chart prepared under Item 1 
when necessary for clarification.) 
1- lS April.would be optimum. A departure of 7 days earlier or later would be 
acceptable. .:1 

il r--~4".---,H-=-m-" -m-a--n-=-=y-d'a-:-y-:-s-of,.---:f::'l;l ..... i-gr-ht:---o-p-er_a.....,t,....i,....o_n_a_r_e_r-eq-u-.i.-r_e...,d-a-:-n-;d.-.rho-::w-=--ma--ny-=-· ·.....,f::'l;l;"T, i-gr-ht;--;-h_o_u-rs~p-e_r_d..,.a-y"'""?.----
Approx. 10 days of flight operations will be required with about 4 hrs. flight time/day. 

Total flight hours? 40 

i <''----;::----;::;--------;;-;-----:----:--;---:-::----:---:-:----.--.---:;---~--::-:-----;=-::-;-~:-----=...-.,-----:~:o---5. Do you consider your investigation to the principal one for the flight thus precluding 

,. 

I :, 
;,1 

6. 

7. 

8. 

9. 

other activities or requiring other activities to piggyback or could you piggyback? 
Investigators from RU #248/249 can be acc~mmodated. 

What types of special equipment are required for the aircraft {noncarry-on)? 
Long-range fuel tanks and wheel skis are imperative. 

What are the weights, dimensions, power.requirements and installation problems unique to 
the specific equipment. N/A 

What are the weights, dimensions and power requirements of carry-on equipment? 

20 - 5 gallon cans of fixed-wing and helicopter fuel. 

What type of aircraft is best suited for the purpose? 

Cessna 180 or 185. 

Do you·recommend a source for the aircraft? No 
If yes, please name the source and the reason for your recommendation. 

----10. What is the per hour charter cost of the aircraft? 

Unknown 
11. How many people are required on board for each flight (exclusive of flight crew)? 

None 
--~1~2~ ..... W~h-e_r_e_d,_o __ y_o._u_r_e_c-omm ___ e_n.....,a~th.-a~t~f~l~ig~h~t-s-b~e~·-s~t-a-ge-d~f~r~om~?~.-----------------------------~ 

Deadhorse, 
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D. QUARTERS AND SUBSISTENCE SUPPORT 
1. What are your requirements for quarters and subsistence in the field area? (These 

requirements should be broken down by (a) location, (b) calendar period, (c) number of 
personnel per day and total man days per period.) 

Location 

Deadhorse 
Deadhorse 
Barrow (NARL) 

* includes pilots 

Dates Number of Persons* Total Person Days 

5-20 November 3 45 
1-15 April 4 60 
Various 4 60 

2. Do you recommend a particular source for this support? If yes, please name the source 
and the reason for your recommendation. 

No 

3. What is your estimated per man day cost for th1s support at each location? 
$90.00 

How did you derive this figure, i.e., what portion represents, quarters and what portion 
represents subsistence and is the figure based on established commercial rates at the 
location or on estimated costs .to establish and maintain a fi~ld camp? 

Estimate from project office personnel and is based on rates at established 
facilities. 
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MILESTONE CHART 

MAJOR MILESTONES - Other project activit~es u N D 

Acquisition and archival of reference specimens !:J 
Processing of stomach contents ·LJ 
Submission of data [j 

Preparation of reports fj 

Attendance at synthesis meetings (dates unknown)· 

Preparation of FY 79 proposal 
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TO: 

FROM: 

Sl)'}JJECT: 

Doug Wolfe 

Gunter Welle~ 
, ___ '~ _ _./'-

U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
t:NVIRONMENTAL RESEARCH LABORATORIES 
Boulder, Colorado B0302 
OCS Arctic Project Office 
506 Elvey - Geophysical Inst. 
University of Alaska 
Fairbanks, AK 99701 

February 28, 1978 

MEMO 

Trophies Studies in the Beaufort Sea 

Kathy Frost is taking the task of integrating and coordinating the Beaufort 
Sea trophies studies, given to her at the last synthesis meeting, very 
seriously. Her attached memo outlines tentative objectives and approaches, 
which will be discussed further. 

Additional funding is also required. During FY 78, we require the following 
additional funds for the ice breaker cruise this summer (see attachments): 

RU 232, Contract #03-5-022-69,T.O.#l0 (Lowry, ADF&G) 
RU 194, Contract #03-5-022-56,T.O.# 8 (Fay, U of AK) 

Total FY 78: 

$ 2,963.00 
3,830.00 

$ 6,793.00 

During FY 79, the cost of trophies integration/coordination plus additional 
funds for field studies/analysis will require $50 k. We will negotiate this 
at proposal submission time, and can perhaps delete some of the field work 
as discussed with you over the phone. 

If you agree to go ahead with the FY 78 request of $6,793.00, please have 
Kay issue the necessary requisitions to add the above amounts to the respective 
contracts. This should be accomplished as soon as possible. 

GW: tmj 

encl. 



February 24, 1978 

Dr. Gunter Weller 
.OCSEAP Arctic Project Office 
Geophysical Institute 
University of Alaska 
Fairbanks, AK 99701 

Dear Gunter: 

JAYS. HAMMOND, GOVERNOR 

Enclosed is a cost breakdown for additional trophies work to be done by 
RUf/232 during FY78. The work to be done will be as requested by the 
Arctic Project Office. The funding requested ($2,963) will provide for 
collection of material during the 1978 GLA~IER cruise in preparation for 
analysis of distribution and abundance of epibenthic invertebrates and 
demersal fishes and ~vork on polar cod life history and trophies. If 
funding is approved, please allocate funds to RU#232 and make the 
necessary modifications to the contract. 

Lloyd F. Lowry 
Marine Mammals Biologist 
Division of Game 
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February 16, 1978 

Dr. Gunter Weller 

((0 ~? '! 1) ~ ~ 

OCS Arctic Project Office 
Geophysical Institute 
University of Alaska 
Fairbanks, AK 99701 

Dear Gunter: 

JAY S. HAMMOND, GOVERNOR 

1300 COLLEGE ROAD 
FAIRBANKS 99701 

Lloyd and I have spent considerable time during the last'week thinking 
about Beaufort Sea trophic interactions and the direction of future · 
work. We have come to the not so startling conclusion, as have many 
others before us, that "we" (the marine mammal team, OCS, and/or the 
scientific community) can't lea·rn everything about everything, and even 
if we could we probably wouldn't understa~d all the implications. We 
can, however, make a better stab at some parts of the system than at 
others .. We can probably make a reasonable evaluation of pelagic food 
webs - identification of important species ahd interactions among those 
species. In the Beaufort Sea, the pelagic system is in general less 
species-rich, the energy inputs are fewer, and the higher trophic level 
species, i.e. mammals and birds, a.re more obvious~ than in the benthic 
system. 

Benthic commur{ities are a much different story. In many parts of the 
.world they have been much studied and are still a puzzle. They will 
probably remain ~o in the Beaufort Sea for some iime. Ideally we should 
know something about the diversity and standing stock of the benthos, 
species composition, and seasonality of all those parameters. Some of 
this information is available at present, particularly for infauna. 
Additionally we should know something about production rates within the 
system, the input and flow of energy and materials, and the interaction 
of species. This \ve simply do not have the time or money to do a good 
job on. There are too many species and too many connections within the 
benthic community. The best \vC can do is accumulate data on community 
structure and as time goes on lmpe to fill in bits and pieces on interspecies 
dependencies. 

One of the prime data needs in the benthic svstem 
gross distribution of the invertebrate epiLwna, 
lists and distributjons we n~cd identification of 
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e.g. identifiable epifaunal communities. We might then .be able to rank 
the importance of the various communities to the ecosystem as a whole 
and develop priorities relative to what areas development-should or 
should not be impacted. 

One of the reasons the pelagic system is more approachable is that food 
webs are fairly simple and key species for future research have already 
been identified. This, to date,-has not been done in the benthic system. 
If epifaunal associations or communities could be identified_, one could 
then determine one or·two characteristic or "key" species from a community 
and·proceed to determine physical and trophic sensitivities of those few 
species. We at present have no focal point within the benthos. Data 
exist on a variety of species but there is no adequate way to prioritize 
importance within the cornmun_ity. 

' " 

The ideal situation, for those of us doing the ~cience and for user 
agencies, would be a perfect understanding of all links within the 
system. -Such understanding would allow the development of a model which 
could give complete predictability of the consequences of petroleum
associated development. ·Obviously such complete understanding is not 
within reach. Desirable, though less than ideal, would be thorough 
understanding of at least the ·major links wi-thin the system, effects of 
natural variation on those links, and reliable predictability of the 
effects of human-caused perturbations. Even this is probably not attainable. 
What-the study o'f trophic-":i.nteracti"ons within a system can do is provide 
partial understanding of·small parts of the system and-actual or hypothetical 
interactions among some of those parts. With this understanding of 
parts we can make educated guesses as to poss~ble or probable ramifications 
of disruption to the system. We cannot~make absolute statements about 
what will happen. We can identify potential differential sensitivity of 
parts of the system, evaluate which times or places or species appear to 
be most or least vulnerable, arid make recommendations as to how to 

·minimize potential detrimental effects of OCS development. 

Some realistically obtainable goals, which should increase our understanding 
of the system, are as follows: 

1) Delineation of major species interactions or "key links" in 
the Beaufort Sea. We can do this in a general manner for the 
benthic food web and in a much more specific manner for the pelagic/planktonic 
food web~ 

2) Assessment of the sensitivity of key links to both natural 
flu-ctuations and to expected human-caused perturbation. 

3) Extrapolation from the sensitivity of parts to the sensitivity 
of entire systems or subsystems. 

An example of delineation of species interactions within a subsystem is 
as follows: 

Sun_.,. phytbplankton ~copepods ~ arc tic cod ~seals, birds, people 
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Prior to this summer the link now entitled copepods would have read 
zooplankton. In light of data acquired during the 1977 GLACIER cruise, 
we now know that in offshore areas during the summer copepods fo~ the 
bulk of the ·arctic cod diet. Additionally it appears that arctic cod 
may select for a certain size or species of copepod (Calanus hyperboreas 
and Euchaeta glacialis, large predominantly deep water arctic species, 
were two of the most abundant prey items). This is a subsystem we can 
really do something with. Some historical data are available on copepod 
distribution. Determining physical parameters are known for at least 
some species in some parts of the world, and some species have been 
tested for hydrocarbon sensitivity (Calanus hyperboreas was treated in 
the Canadian arctic and found to be "surprisingly resistant to oils 
tested"). Analysis of data such as these should provide a basis for 
beginning to assess sensitivity. About arctic cod we know relatively 
little. We do, however, know enough to establish it as a key link. 
Ringed seals utilize a very few prey species in the Beaufort SP-a. Of 
these prey species some seem to be only seasonally available in large 
quantities (euphausiids, hyperiid amphipods) while others are available 
in smaller numbers and amounts (amphipods, mysids) but apparently over a 
wider temporal and geographical range. Arctic cod is the remaining 
major prey item. Cod are available year-round in apparently more or 
less constant numbers. They are relatively large and energetically 
efficient prey species. They seem to be a mainstay item in the diet of 
ringed seals. With the aforementioned information we can extrapolate as 
to the sensitivity of that subsystem. Were copepod numbers to be depleted 
by a large-scale environmental perturbation it seems reasonable to guess 
that offshore arctic cod will be affected. This might be in the formof 
worsened physical condition and heightened susceptibility to predation, 
movement of arctic cod to unaffected areas, or arrested production and 
development of next year's young. Any of these may result in lessened 
availability of food to ringed seals. Depending on time and location 
this may lead to poorer physical condition, causing increased susceptibility 
to disease or predation, production of fewer or smaller young, or migration 
from the area. 

Examination of the above system does provide us with a basis upon which 
to predict effects of perturbation. It will probably not lead to recom
mendations of where or when to develop, but it does begin to allow 
evaluation of the magnitude of effects of catastrophic events and give 
us a baseline picture of what the system looks like. 

A second type of subsystem analysis might give information which would 
bear on lease tract selections. For example, bearded seals are closely 
tied to the benthic food web. Upon identification of benthic community 
types, it would be possible to evaluate which of those types are most 
suitable as bearded seal foraging areas. With information on geographical 
distribution of those communities we can recommend sensitive areas 
where, for example, the sinking of oil or perturbation of the bottom 
would not be desirable. 

All of this~ is leading up to a slightly different approach to the 1978 
Beaufort Sea trophies cruise, and to the trophies work in general. As 

·has been discussed previously, we would like to have a three-week plankton, 
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fish, benthic invertebrate, and marine mammal cruise, Participants 
would include Alaska Department of Fish and Game and University of 
Alaska personnel, Ri t.a Horner and Drew Carey. Sampling operations to 
take place on board would include trawling, plankton tows, grabs, and 
seal collecting. Presumably a second cruise would address similar 
questions from the bird point of view. W~ would attempt to further 
delineate species interactions in the pelagic system and determine basic 
community composition in the benthic/epifauna system. Projects wpuld 
break down as follows: 

Phytoplankton and zooplankton - Rita Horner 
Benthos - Drew Carey 
Epifauna, demersal fishes, .seals - Frost/Lowry/Mueller, Fay/Shults 

Table 1 outlines a suggested field sampling program. 

We would like to sample several discrete areas or "l?tations" rather than 
do survey type sampling, Recommended station locations for the three
week cruise are: the edge of pack ice at approximately 156° (off ·Barrow); 
153° (off Pitt Point) to accommodate historical benthic sampling at that 
location; 14°-150° (between Prudhoe and Harrison Bays); and 145° (off 
Camden Bay). These locations bracket the proposed J:ease area and incorporate 
areas where historical data are available. In addition to these designated 
stations we need to retain the flexibility to stop and examine areas of 
high biological activity. From last sum:iner 1 s work it is obvious that 
the Beaufort Sea is not homogeno~s as regards biological activity. If 
critical areas do in fact exist they will be in areas of greater activity. 
At present we have little way to predict where they may be. 

A model cruise for the first three weeks would be: 

Aug. 1 
Aug. 2-4 
Aug. 5 
Aug_, 6-9 
Aug. 10 
Aug. 11-15 
Aug. 16 
Aug, 17-20 
Aug. 21 

onload in Barrow, proceed to station off Barrow 
work Barrow station 
transit and trawls 
Pitt Point·station-historical benthic and station work 
transit, trawls, etc. 
Prudhoe/Harrison station 
transit, trawls, etc. 
Camden Bay station 
transit to Prudhoe, offload mammal people 

In addition to field sampling, we would suggest the following associated 
data analyses: 

Frost/Mueller - analyze trawl data for patterns of epifaunal inver
tebrate distribution, and identification of epifaunal communities. 

Carey - analysis of feeding types within the benthos, identification 
of major trophic links. 

Horner - compilation of historical information on fluctuations in 
algal production, analysis of determinants of annual algal production 
(e.g. light, temperature, salinity, ice cover, nutrie.nt·s, etc.). 
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Table 1. Field sampling. 

Phytoplankton 

Zooplankton 

Benthos 
((;rabs) 

Epifaunal 
, Demersal Fish 

Seals 

Horner 

Horner 

Horner 

Production, how does ice affect production, etc. 

Sample fish food availability concurrent with otter trawls (esp. copepods) 

Sample seal, bird and bowhead whale food availability concurrent with 
bird or mammal collections 

Horner & Carey Sample underice and pelagic amphipods and determine food habits (do this 
on a seasonal basis) 

Carey Pitt Point - continue present work on seasonality 

Carey & Horner Sample benthic amphipods and determine foods on a seasonal basis. 

Carey 

Frost/Lowry 

Frost/Lowry 

Compare with pelagic and underice amphipods 

Sample demersal fish food availability by sampling infauna concurrently 
with otter trawls. Grabs to be worked up primarily for those species or 
groups appearing as food items. 

Demersal fish distribution Carey Demersal fish food habits 

Polar cod natural history Lowry/Mueller Polar cod food habits 

Frost/MUeller Epifaunal invertebrate distribution, community structure 

Fay/Shults Parasitology/pathology of demersal fishes 

Care~ Food habits, predator/prey ratios of major invertebrate species (Hyas, 
sea stars, snails, etc~) 

Frost/Lowry Seal food habits 

Fay/ Shults Parasitology/pathology of seals 

--- - ---~---
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Horner - analysis of historical data and literature for requirements 
of Thysanoessa spp., Mysis spp., and Parathemisto spp. -relation to 
temperature and salinity, and what's known about reproductive periodicity, 
life span, seasonal and yearly fluctuations in distribution and abundance, 
food habits with whatever seasonal variation might be known. 

Frost/Lowry - analysis of demersal fish distribution. 

Fay/Shults - estimate parasite load, rates of occurrence of pathogens 
and pathological conditions in seals 'of the Beaufort Sea and compare 
these with rates in like hosts over a wide area of the Alaskan continental 
shelf. 

Success of this sampling approach will depend on timely sample analysis 
and good communication and data exchange among investigators. If sample 
analyses could ~e complete within 4-6 months, or at least major crucial 
comparative station work done, there could be time to put together 
synthetic reports by the spring, reevaluate the year's effort, and 
redirect sampling effort for the following summer if desirable • 

. The following products might result from this sampling approach: 

1) An assessment pf the sources ·of offshore production, integrated 
with available ice, oceanographic, and meteorologic data. Magnitude and 
causes of natural variation should be discussed, relative rates of 
production in open water vs. under sea ice' be compared, and the predicted 
effects of heavy or light ice years on algal production presented~ With 
this information one should be able to delineate areas and/or times 
which oil spills would be most detrimental to production, i.e. under the 
ice or in open water, during winter or summer months. Horner 

2) Analysis of historical data and compilation of existing Beaufort 
Sea records on distribution and abundance of Thysanoessa spp., Hysis 
spp., and Paramethisto spp., and delineation of determining factors. 
Compilation and analysis of literature on life history events, seasonal 
food habits, reproductive periodicity, etc. of the same species. This 
should give us some idea of the kinds and magnitude of natural variation 
to expect, and of the sensitivity of species to changing environmental 
parameters. Until we have some idea of natural variation and sensitivity, 
we stand little chance of being able to evaluate man-caused perturbations. 

Horner 

3) , Comparison of arctic cod foods with copepod distribution and 
determining factors. This species interaction is a key link in the 
pelagic/planktonic system. By examining prey specificity, seasonal 
variation in prey, availability of alternate prey items, determining 
factors for those prey items, and sensitivity of prey to hydrocarbons, 
we can evaluate the sensitivity-'of this particular trophic link. 

Lowry/Hueller and Horner 

4) Comparative seasonal food habits of benthic and under ice 
amphipods. Gammarid amphipods seem to be widely distributed and available 
throughout the year. They are a major link between production/detritus 
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and fishes, birds, and mammals. An understanding of what sustains them 
in t-linter as well as summer months is important in predicting how sensitive 
they may be to disrupted algal production or contamination of the bottom. 
Comparison of food items with availability of those species would be 
valuable when possible. Seasonal information may be partially obtainable 
through analysis of archived samples. Horner and Carey 

5) Comparison of demersal fish 
samples from the same location should 
Species dependencies can be looked at 
both predator and prey species. 

stomach contents and bottom grab 
identify some key benthic links. 
in relation to distribution of 

Carey and Frost/Lowry 

6) Identification of epifaunal associations/communities. This 
should give a place to start looking for key species within those communities, 
critical needs of key species, and their susceptibility to disturbance. 

Frost/Mueller 

7) Food habits of key epifaunal invertebrate species, feeding 
type analysis of major benthic invertebrates, and predator/prey relationships 
within the benthos/epibenthos. Carey 

8) Occurrence of parasites, pathogens, and pathological conditions 
in seals of the Beaufort Sea. Examination of host/parasite relationships 
in conjunction with food habits of seals should help delineate mechanisms 
for transfer of parasites through the food ~veb. l1agnitude of parasite 
load and pathogen occurrence, correlated with physical condition of the 
seals, may shed light on the recent decline in numbers of ringed seals 
in the Beaufort Sea. ·Fay/Shults 

In addition to the summer icebreaker cruise we would suggest extending 
this general sampling scheme to a winter program. Phytoplankton studies 
could be modified to concentrate more on ice algae. Zooplankton studies 
could be continued through the ice with the use of, for example, a one 
meter vertical plankton net and under ice tows from hole to hole. Fish 
and epibenthos could not be sampled in the same manner as in summer. 
Hm-1ever, arctic cod could be sampled by jig fiBhing. Seals could be 
sampled from the same general geographical area. Such winter sampling 
could be done at either t\vO or three different times during the winter -
for example, November and April, or November, 'February-Harch and Hay-
June. .Joint sampling efforts would be desirable - all participants 
could utilize the same ice holes and logistic support. Somewhere off 
the Prudhoe Bay area ';vould be a logical winter station. There is a 
possibility that industry cooperation and/or assistance could be enlisted 
in providing equipment 'vith \<Ihich to get through the ice, lab space, 
etc. \-Jere it deemed desirable, such a seasonal sampling program could 
be implemented as early as this spring in order to provide the maximum 
amount of data possible by leasing t:Lme. 

Gunter, I think I've \-Tritt en a book and I'm worn out. Hope these thoughts 
are useful. 

Sincerely, 

/, ;, 1:-cr:bllu 1At 

'/ 7// 
Kathryn J. Frost 
Narine Nammal.s niologist 
Division of Game 

'; 
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I. Title: 

TECHNICAL PROPOSAL F0~1 

Site Intensive Studies of Marine Birds at Selected 
Localities in the Northern Bering Sea and Bering 
Straits, Alaska. 

Research Unit Number: 237 

Contract Number: NOAA Contract #03-6-022-35208 

Proposed Dates of Contract: 1 October 1977 - 30 September i978 

II. Principal Investigator: William H. Drury 

University: College of the Atlantic 

Title: Faculty Member in Biology 

Percent of time devoted to project and role: more than 
35% supervision of field work; analysis; and reporting. 

III. Cost of Proposal 

$84,210.00 

Lease Area: Norton Sound to southern border of 
Chukchi Sea 

IV. Background 

R.U. 237 was undertaken to assess and survey repeatedly 
habitats in which seabirds, waterfowl and shorebirds gather 
during migration and the breeding season on the southern 
shores of the Seward Peninsula, primarily at Bluff Cliffs 
and Sledge Island. 

Subsequently, King Island was added to the intensive 
sites under investigation in FY 1976 (R.U. 447). King 
Island proved to be difficult ~f access for political 
as well as physical reasons in 1976 and the topography 
of the island did not lend itself to intensive scientific 
investigation. Little Diomede Island was added to the 
array in FY 1977 (still under R.U. 447). The physical 
and political access to this isla~d is much less difficult 
than those of King Island, however access to these outer 
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islands and the surrounding seas would be greatly improved 
by having the use of a moderately sized vessel. Therefore 
we have requested the av~ilability of a charter boat similar 
to the crab fisherman (@ 60 feet overall) used by USFWS in 
19 76. 

It is further proposed to undertake radar observations 
of bird movements in spring from Cape Prince of Wales 
toward Siberia in close coordination with other £ield 
studies. This would be undertaken by a subcontractor 
well-experienced in this specialized work. This under
taking is an extension of the survey of waterfowl and 
shorebird dependence on coastal habitats of the south 
shore of the Sew~rd Peninsula which was part of the 
original task description of R.U. 238. Thus, this project 
in part fulfills the same tasks in Norton Sound that 
RU 3/4 does in the Gulf of Alaska, and did north of 
Norton Sound through 1976 and that R.U. 488 has dealt 
with in other portions of the Northern Bering Sea. 

If access is permitted to all sites, the P.I. may 
retreat from some pursuits to get the most out of the 
study opportunities at King Island and Little Diomede Island. 

The need for inventory, process, and trophic studies 
on the Bering .. Straits avifauna is acute, because the 
Diomedes, King Island, and other localitie~ represent 
northernmost limits of distribution for several species 
of marine biids,.and because there is exchange of Bering 
and a~cti~.water, ice~ and biota through this region. 

V • 0 b j e c t i v e s' 

A. To provide estimates of nesting success of principal 
species of marine.birds. 

B. To establish and describe sampling areas which may be util
ize<;! in subsequent years or by other per~ons for moni
toring the status of populations. 

C. To determine the amount and kinds of foods utilized by 
the principal species, and to describe daily foraging 
patterns; w~~n possible to determine the relationship 
of food" selected to that available. 

D. To describe t4e chronology and phenology of events 
in the biology of breeding birds, including changes in 
populations and their habitat distribution, from site 
occupation ~n the spring through depart~re in the fall. 

E. To provide comparison of current data with recent 
h:i:storical data. 
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F. To determine the number and distribution of principal 
species at spring arrival, during breeding season and 
in fall gatherings, as these are related to character
istics of available habitat within the area. 

G. To describe the chronology and phenology of events 
in the use of coastal hab{tats by wateDfowl, and 
shorebirds. 

VI. General Strategy 

Methods of gathering data have been described in ~etail in 
the Annual Reports for Research Units #237 and #447 
prepared for the field season of 1976. 

A. Nesting Seabirds 

1. To determine the number and distribution of each 
species, we will count individuals and identify 
them to species within selected sections of the 
cliffs and talus slopes. We will make sketch maps 
of th~ colony, take a photographic record of 
sample areas, and identify landmarks for later 
use. 

We will repeat censuses and counts at sampling 
sites and study sites at different times of day and 
at different stages during the breeding cycle. 

2. To provide estimates of reproductive success we 
have established study sites, identified (located 
on sketch maps) nests, ~ecorded contents of nests 
and followed individual nests through the season 
during 1975 and 1976, and 1977. Because a major 
aspect of this work is gathering comparative data, 
we will do this same work, trying to visit both 
Little Diomede and Bluff CI~ffs during the critical 
periods of egg-laying and fledging. If possible, 
we will·put a small party on King island temporarily 
during early July to observe Kittiwake egg laying. 

< 
In 1975 and 1976 we counted nests and large 

chicks of Pelagic Cormorants. We need to improve our 
data on Glaucous Gulls and do not have satisfactory 
techniques for measuring success in Horned and 
Tufted Puffins, or the three species of Auklets. 

We had difficulty identifying the breeding 
individuals among Common and Thick-billed Murres. 
The postures taken by incubating and brooding birds 
are unfortunately also assumed by non-breeding birds. 
Data gathered in the 1976 and 1977 field season 
suggest that seeing the egg or chick itself to 
identify successful nests can be used to measure 
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reproductive success. This technique requires 
detailed work from 5 August to 5 September. The 
technique seems to be adequate to measure the large 
differences between years which are observed 
between 1975, 1976, and 1977. 

For observipg the factors affecting reproductive 
success among Kittiwakes, it is important to make 
observations during the peak of egg-la.ying, 25 June 
to 10 July, and during the time when a maximum 
number of young are on the cliffs, 10-20 August. 

3. We have established, mapp~d, photographed and 
described sampling areas which can be Vsed by other 
research workers in later years at King Island, Little 
Diomede Island and at Sledge Island, and at the 
main study area at Bluff Cliffs. 

4. To determine the amount and kinds of food utilized, 
we will collect samples of food dropped by adults 
on and under the breeding ledges. . 

We will continue watches to observe the move
ments of birds to and from the cl!"ffs. 

A full assessment,of the extent and use of 
feeding grounds will require work to b~ done many 
miles from the colony, in low-flying aircraft and 
in a mode:rate qized ve-ssel. _A proposal to expand 
t~is part- of the research is r~ferred to below 
under B. ?eeding Grounds. · 

5. To gather ~dditional data on the schedule and 
phenology 6f events a~ the cliffs we will .keep 
regular records at•study ~lots. It ~s important 
to inspect the cliffs early in the season, as the 
birds first gather in the leads. In 1977 we used 
twin engined aircraft to make these inspections, 
and had a party at the Blu~f Cliffs and Little 
Diomede Island by May 20, 1977. 

-· 
6. To provide comparison of current data with past and 

future data, we will review the scarce published 
information and intervie~ local resident~. The 
photographs we took in 1975 and 1976 proved 
satlsf~ctory for counting Kittiwakes, but not 
satisfactory for Murres. 

We have data on how t~e seabird occupation of 
the cli~fs changes from h~ur to hour and day to day, 
both with seaso~ and between years. knowledge of 
these. variations is necessary to assess counts 
made ~n'the future and to judge what actual . 
population changeS may have occurred. It may 
be that during population minima, nesting birds will 
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be equally distributed but less dense or it may 
be that the nesting birds will gather together at 
preferred sites. 

B. Feeding Grounds 

Work during 1978 will be a reconnaissan~e survey of 
feeding areas and food used. 

We hope to visit the feeding gro~nds by boat during 
times of courtship, of incubation and of feeding young. 
The purpose of the visit will be to find where birds 
are feeding, to observe them, and to shoot samples of 
the feeding birds. We will make air transects over 
the area to get estimates of the density and distribu
tion of birds at sea. We agree ~ith C~ Harrison of 
USF&WLS that good data can be gathered and more cheaply 
from aircraft than from a boat. 

We will sample birds and their foods in these major 
areas. A secure anch~rage for a moderate sized vessel 
is available in Golovin Lagoon for work in Norton Sound. 
An adequate lee is available at Sledge Island and gbod 
shelter is available in Port Clarence and Grantley 
Harbor.for work in the Chirikov Basin and the Bering 
Strait. Our experience during 1975, 1976 and 1977 
indicates that weather repor~ing is adequate to allow a 
moderate vessel to seek shelter during storms, and that 
the weather in ~orton Sound and Chirikov Basin is 
more favorable for our work than that in Bristol Bay, 
Aleutian Islands and Gulf of Alaska. However, we 
expect that many days will be lost to weather that 
prevents use 'of a fast small boat to collect birds. 

C. Waterfowl and Shorebirds in Coastal Areas 

In order to survey coastal wate,rs and lagoons for use 
by waterfowl and shorebirds: , 

1. We will, if possible within our other commitments, 
census the important areas such as Woolley Lagoon, 
Safety Lagoon, and the estuary of the Fish River 
at Golovin Bay, the mouth of the Kwiniuk and Kwik 
Rivers at Moses Point, and the area between the 
Koyuk River and Inglutalik River in Norton Bay. 

2. We will identify species present, count numbers, 
identify whether the birds are feeding or resting, 
and how the activity is associated with tides and 
weather. 
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VII. 

D. Birds Migrating Across the Bering Straits 

Dr. Warren Flock of the University of Colorado at 
Boulder has used the radar at Tin City to watch birds 
migrating across the Bering Strait in May and early 
June. This movement of intercontinental migrants is 
an important constituent of the wildlife on the Bering 
Straits area. If my party were working on Little 
Diomede, we could establish regular hours for observing 
visible migration and coordinate our observations with 
those at Tin City and perhaps with observations on the 
Siberian mainland made by Dr. Vladimir Jacobi. Dr. 
Flock would be responsible for archiving data and 
reporting results. My party will take part in the 
observations and I can act as ·coordinator of this work. 

Sampling Methods 

We will continue and refine the sampling methods used so 
far in the study. We have established 19 sampling sites 
along 4 km of bird cliffs at Bluff, 2 at Square Rock, 2 
along 400 meters of cliffs at Sledge Island, 7 along 1 km 
on the south shore of King Island, and 25 sites along 3 km 
of cliffs at Little Diomede Island. These "sites have been 
chosen, and future sites will be selected, for their 
accessibility (independent of weather or sea conditions) 
and for their clear vie~-o~ an adequate sample of nest~ for 
statistical analysis~ ~ 

During the field season of 1976 and 1977 we visited the 
study sites at Blu~f every t~o days between late May and 
late September. We were not able to maintain such a 
r~~ular schedule at King Island or.Little Diomede Island. 
We hope to make sampl~ visits during egg-laying an~ during 
the period while young are on the cliffs during 1978 by 
use of the vessel described below. 

Durin~ 1978 we will try to have a party on Little 
Diomede during critical stages of arrival, egg-laying, and 
fledging of young. We will make up this party as well as 
the temporary parties at other colonies by reassigning 
members of the party. We will have to decide on what can 
be dorie at King Island as the politics indicate. 

As indicated under A-6, reconnaissance visits are 
desirable early in the spring while birds are occupying 
the cliffs and late in the summer as the cliffs are being 
left. However, we have found that the proportion of useful 
data gathered relative to the time and effort expended is 
low both early and late in the season. 

In our previous work on colonial seabirds, we used 
standard tests for statistical significance. The data 
gathered in 1975 did not deserve statistical treatment. 
We used Chi-square tests on some data gathered in 1976. 
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VIII. 

Remarks: In my experience with fieldwork, it has proven 
useful to have thought out several plans for gathering data 
that contribute to a central problem. Once in the field it 

' is necessary to adjust plans as opportunities are afforded. 
Changes in the behavior of ~irds, weather and the sea, as 
well as failure of arrangements, can be expected to prevent 
carrying out some plans and to offer unusually good chances 
to carry out others. These eventualities played an 

·unusually large part in our program during 1977: getting 
to Little Diomede Island proved to be unexpectedly easy 
and making overwater transects proved to be unexpectedly 
difficult. 

Analytical Methods 

A. In determining the number and distribution of each 
species according to habitat and breeding season, we 
will make regular surveys of the entire colony as well 
as counts of sample plots. We will make photographic 
records of each study site and of other sample parts 
of the colony as far as is possible and relevant to 
the purpo~es of OCSEAP. 

In measuring breeding success we will compare numbers 
of pairs which have established territories or which 
have built nests to the number of eggs laid and to the 
numbers of young reaching some arbitrary age such as 
fledging or three weeks of age (the end of the period 
of major mortality). 

B. In surveying coastal areas for waterfowl and shorebirds, 
we will fly transects in small aircraft. The results 

c. 

of these transects are "inevitably imprecise but we use 
standardized methods. These methods are to count 
birds in a uniform swath under the airplane and record 
time at each 2 or 5 minutes during the flight, and (2) 
to fly at a constant altitude and speed. 

Although the correspondence of the data gathered 
to what is actually on the ground is not clear, we 
should be able to use the data to make gross comparisons 
among areas, among months and years as we h~ve done in 
our Annual Report for R.U. #237 for 1976. 

In establishing the distribution of seabirds at sea, we 
plan to use the techniques already developed by shipboard 
observers in the OCSEA Program. 

The first stages of our work on food and feeding 
will be descriptive, i.e. establishing locations where 
birds were collected, identifying food in the gut and 
interpreting these data relative to other observations. 
If we are to make more sophisticated observations, we 
must have data on the distribution, density, age and 
breeding condition of prey species at sea, but at present 
there seems little likelihood of those data being gathered. 
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IX. Anticipated Problems 

A. We will not know whether we can get necessary permissions 
for the 1978 season until we get to Nome and talk with 
the native corporations. We have had the good fortune 

B. 

of getting approval and establishing a party on Little 
Diomede in May 1977. We hope thnt arrangement can be 
continued. 

We anticipate problems in getting accesss tu living 
facilities on the major seabird islands: King Island 
and Little Diomede Island. So far this problem has 
not existed at .Bluff Cliffs. 

The major issues can probably be solved with money. 
We do not need to have a party on those islands 

continuously because the structure of the cliffs and 
because the recent/continuing human predation interfere 
with detailed studies. Having a vessel to visit the 
island periodically may work out to be a preferred 
solution. Because leasing costs are so high, it may 
be cheaper to establish a party on the island for long 
periods and ·to pay the price required by the villagers. 

One problem is to get to the sites early enough and 
late enough in the season to establish how the birds 
arrive and take up terri~ories and how they leave. 
A ~el•ted~problem is transportation to island study 
areas ~ur~ng the awkward period of spring breakup of 
the sea ice. We will try to overcome this difficulty 
by using aircraft to make reconnaissance flights. In 
1976 we got generous help from the U.S. Coast Guard 
in getting to King Island, In 1977 our party was 
flown to Little Diomede before the ice broke up. 

c. Because the seabird cliffs rise vertically out of the 
sea, it is difficult to work along their foot unless 
the sea is calm. We must reserve each day when the 
sea is calm for the job of visiting the foot of the 
cliffs. This means that some duplication of effort 
and equipment is necessary so as to have working 
parties ready at each important study site when the 
sea is calm. 

D. We have suggested that it may be possible to use 
photographs of cliffs to measure the breeding success 
of Black-legg~d Kittiwakes by identifying and counting 
chicks and nests. Our results from 1975 and 1976 are 
marginally encouraging but not ~dequate for general use. 
We were unable to test this technique in 1977 because 
of bad weather which postponed other higher priority 
work. 
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Associated with this, we need also to make more 
measurements of the impact of close over-flights of 
the cliffs on all species, especiallt Muries. We 
believe that the best time fo~ photography is after 
most Murres have i·eft the cliff, but we .need. to measure 
the impact of air-craft both at cliffs at Bluff where 
aircraft fly past frequently, and those at King Island, 
Sledge Island or Little Diomede where aircraft rarely 
visit. 

We will need to charter twin-~ngine~ aircraft for 
th'is work to visit King Island ·and/or Little Diomede 
during the proper periods. 

X. Deliverable Products 

·A. Digital Data 

Media 
Coding sheets 

Punch cards 

Estimated Volume 
< 500 coding sheets 
<. 10,000 cards 

We wil1 prepare coding sheets in the field and either 
"have these coded onto punch cards or deliv~r the coding 
sheets toM. Crane of A.D.I.C. We will have coding 
sheets prepared within 120 days of the end of the field 
season. We cannot guarantee delivery of punch cards or 
"floppy disks" because we do no·t have facilities to 
prepare them at oui institution and must depen~ on 
subcontracting. 

B. Nar~ative Reports and Visual Data 
& 
C. The information products will be similar to the form_and 

content of those already presented as annual reports for 
Task #237 and 447. 

We will prepare sketch maps, and descriptions of 
study sites and supply numerical data in tabfrlar form 
for census~s and d~ta gathered at study sites. 

We will prepare reports Qn special problems including 
comments on population biology and ecology, as done in 
our annual reports for 1975 and 1976. 

The product will include: A re~prt on studies at 
nesting cliffs at Bluff and the islands, species list, 
numb e r s·, s c he d u 1 e and s u c c e s s o f rep r o d u ct i on , . feeding 
areas, -f~od and special studies. For 1978 ve will 
include a special section on the ~tudies made at sea. 

We will report on data· on the species present, their 
numbers, the schedule and phenology of the breeding 
season, measuremerit of repioductive success, their food 

-and their feeding areas. We will prepare an _annual 
report due on 1 March 1979 which will report the data 
collected, discuss interesting observations and special' 
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D. 

E. 

problems, present our conclusions and speculate on 
their application to the larger biological and 
oceanographic context of our study. We will also 
discuss the relevance of our data and the interpre
tations ~f those data to mi~eral ~evel9pment on the 
Alaska _ouier continental shelf~ We will, where 
possible, prepare verb.al models of th~ parts eco
systems whic~ ~e analize. The~e models should help 
in predicting the impact of development. _ 

Examples of the sort of reports we intend to submit 
includ~, ~.g., semiannual report November j, 1975; 
annua 1 reports of" April ··19 76 and 19 7 7; the letters to 
Jay Quast, OCSEAP Juneau Project Office in December, 
1975 and January 1976; to Curl; Kelley and Norton in 
November 1976 and to Representative John Seiberling 
in April 1977. 

We can deliver interpretations of data and discussions 
of the relevan·c.e to OCSEAP of the fieldwork in 1975, 
1976 and 1977 ~1 the ~nd of March, 1978. 

Note that .in each fiscal y~a r, four months salary 
for the Principal Investigator _and;assistants has been 
budgeted for work on reports. The~e funds- are regularly 
expended after the end of the regular contr~ct period, 
but are manif~stly part of th~ contract. ~he four 
month~ is n~cessary beca_yse the P_r.in_cipal I~ve~ tiga tor 
will. take leave o.f abs-ence -for an academic term each 
year. Terms at the College·~re not divi~ible. We 
plan to ha-ve e.xt.ra. assistants d'J-ring 1977/78. to prepare 
reports during coilege term ti~~ so that the Principal 
Investigator can get into the field in late April or 
early May of 1978. 

N/A 

Data Submission Schedule 

Qata will be submitted after the end of the. field 
seasort. The first data will be collec~ed in May 1978. 
The data collection effort will be finished in 
September 1978. 

Data will be submitted to the Project Offices for 
inclusion in the data base at the following times: 

Collection Period Data Submission 

May 1978 to October 1978 March, 1979 
(coding sheets within 120 days) 
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XI. Information required from other investigators 

XII. 

XIII. 

A. We will need' biological oceanographic data such as: 

1. The distribution, spawning, growth rates, etCq of 
small bait fish- Ammodytes, Osmerus, Mallotus, 
Onchorhlnchus, Boreogadus, Lumpenus, Stichaeus. 

2. The distribution, spawning, growth rates, etc., of 
larger planktonic crustacea - Thysannoessa, Calanus, 
Eucal~nus, Parathemisto, Mysidacea, and Gammaridae. 

B. We will want general oceanographic data on the "no
mans-land" between depths of 1 meter and 40 meters. 

C. We will need information which will allow us to prepare 
a picture of the physi~al oceanography of Norton Sound 
and Saint Lawrence Island waters according to which we 
can identify origin, characteristics and movements of 
water masses. 

Quality Assurance Plans 

We do not have special instruments that need calibration 
(other than the differences between observers in estimating 
numbers). 

Special Sample and Voucher Specim~n Archival Plans 

Th~ only special samples will be colored photographs. 
We may have collections of specimens of fish and may have 
stomachs of birds collected, but these can be stored in 
the College collection. If studies at sea result in 
accretion of so many samples that their storage becomes a 
problem, we will have to take additional st~ps. We intend 
to keep voucher samples of the organisms studied, but 
consider that unnecessary for the bird species which are 
the main subjects of our study. 
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XIV. Logistics Requirements 

A. Ship Support 

1. Proposed tracks and/or sampling grids, by leg are 
shown on a chart of the area. Stations are Nome, 
Bluff, Sledge Island, King Is~and, and Little 
Diomede Island. 

2. Observations will be made of the kinds and numbers 
of seabirds during shipboard transects. We will 
carry out sample watches when at sea and especially 
when near (within 25 nautical miles) nesting cliffs. 
The purpose is to learn where feeding birds disperse 
to and aggregate. Stops will be made to launch a 
small, high speed boat to chase down and shoot 
feeding birds_. 

3. Optimum Chronology of Observations 

As to season, 

a. One set of air transects during the period 
Jtine 10-July 1 (pre-eg~ ·laying). 

b. One set of sea transects between July 10 and 
August 1 (incubation). 

c • To run a.t 1 e as t o n e s e t o f air and s e a trans e c t s 
between August 5 and August 20 (feeding young). 

We would prefer to run these transects when there is 
as little seaway as possible, and we prefer to 
avoid the time of day when most seabirds are at 
their cliffs. 

4. About 45 sea days are required 

5. Our investigation should be the principal one for 
the operation. 

The studies of feeding activities of marine 
birds should be the principal ones or associated 
with studies of surface fauna. 

Observations and collections at sea must be 
made during daylight. 

Observations for censuses of cliffs should have 
~ive hours at each colony - Bluff, Sledge Island, 
King Island, Fairway Rock, Little Diomede Island, 
Cape Denbigh, and Egg Island. We can process samples 
between stations. 

6. We expect the ship to supply a place to eat and sleep 
and ~ platform from which to make our observations 
when at sea. We provide our own observers, but will 
share the work of the vessel. We provide our own 
specialized equipment for making observations and 

~ shooting seabirds. 
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7. The approximate weight and volume of the equipment 
is: for transects, 1,000 lbs. equipment 9 occupying 
a volume of 3' x 4' x 6'. 

8. N/A 

9. N/A 

10. We prefer non-NOAA ships, so as to have a small 
vessel whose operation is flexible. 

11. We are requesting authorization of funds for a 
charter at $1,000.00 per day. We have already found 
a suitable vessel and captain based at Kodiak. 

12. We will need 3-4 persons on board for each leg. 
William Drury; perhaps Johq Drury; Mark Libby; 
Karsten Hartel and others. No foreign nationals. 
We do not have our party planned for 1978 yet. 
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B. Aircraft Support - Fixed Wing 

1. Proposed at-sea transects are shown on accompanying 
charts. Flight altitude should be 100-120 feet. 

a. We require twin engined aircraft for this work. 
b. We require aircraft for transects and surveys 

of the coastal waters, lakes and lagoons between 
Cape Pr~nce of Wales ~nd No~ton Bay. 

c. We arso jequire aircraft for logistic support, 
equipment and supplies between Nome ~nd Bluff, 
between Nome and Sinuk River Mouth, and between 
Nome and Wales or Teller. 

2. ~e will identify species and count or estimate ~ 
numbers of individuals. in order to define the 
distribution of feeding grounds. Records of birds 
observed are kept in 5-minute units. 

3. We propose to make transects: 

a. In the period June 10-July 1 (the pre-egg laying 
perio'd). 

b. In the period J·uly 1 0-Augus t 1 (the incubation 
period)~ 

c. In the period August 5-August 20 (when the 
nestlin&s are on the cliff and being fed by 
adults). 

4. To make transects at sea, we need at least nine 
days of 4-6 hours of flying (twin engine). To 
make coastwise surveys, we should have 4-5 days 
of 5-8 hours (single engine). To move equipment 

· and supplies we will need 20-40 hours of flying if 
we do all supplying by aircraft (single engine). 
We will have to weigh alternatives and judge the 
importance of needs as they develop. Maximum total 
flight hours on transects and surveys, about 30. 
Maximum total flight hours to supply field parties, 
30. 

5. Our investigation must be the principal one f9r the 
flight. Reconnaissance surveys need a low-flying, 
light aircraft, and it would not be practical to 
share with other projects. 

6. We need no special equipment for transects that we 
do not carry on. 

We need space and an aircraft light enough to 
land on the sea b~ach or upland tundra to supply 

~· ~ield parties with equipment and supplies. 

7. Our carry-on equipment is less than 4 cubic feet in 
volume and less than 50 pounds in weight. 
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8. Cessna Sky Master is available from Anchorage for 
transects of the sea. We have used Cessna 175 and 
Piper aircraft for coastal reconnaissance. 
aircraft are available at Nome. 

These 

9. Arctic Aviation at Kenai has suppliea the Cessna 
Skymaster. The bessna and Piper aircraft are 
available from Martin Olson Air Taxi Service of 
Golovin and Nome, and Seward Peninsula Flying 
Service, Lloyd Hardy, at Nome. 

10. Twin aircraft commercial charter rates are about 
$125.00 per hour. Singl~ engine ~harter is $100.00 
per hour. 

11. A minimum of two observers are required for waterfowl 
censuses. Four observers are preferred for over 
water transects. 

12. We recommend that flights be-staged from Nome. 
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5/20/77 

'nat are your :requirem~nts for quarters and subsistence in th.e field area'? 
(These requirements should be broken down by (a) locatio~~ (b) calendar period~ 
(c) number of personnel per day and total man days per period) 

Location Calendar Period Personnel Total Man 
Per Day Days 

Little Diomede/King 15 June-15 Sept. 5 450 
Island/Sledge/Bluff 
Tin City/Wales/ 15_May-20 June 2 70 
Little Diomede 
Boat 20 June-10 July 

15 Aug.-S Sept. 
TOTAL PERSON DAYS = 720 

5 
5 

100 
100 

We plan to sp~n~ a minimum amount of time in Nome, but need housing 
and stora~e spa~e throughout the period. 

2. Do you recommend a particular source for this support? ·If "yes" please name 
the source and· the reason for your recommendation. We have made tentative 
arrangements for charter of a suitable "crab-boat" out of Kodiak. 
We have tacit approval for using miners' cabins at Daniels Creek and 
Koyana Creek at ·Bluff. We are rentin_g living space at No.me and 
sto'rage space in a Quons"et hut. We mtist negotiate for facilities 
at King Island or Little Diomede Island. 

3. What is your estimated per man day cost for this support at each location? 
We estimate $10.00 per perso~ per day cbst for food, based on 
experience a~ Nome in 1975, 1976 and 1977. 

How did you derive this figure, i.e., what portion represents quarters and what 
, portion represents subsistence and is the figure based on established commercial 

rates at the location or on estimated costs to establish and maintain a field 
camp? T h e cos t o f rent in g our rooms a t N om e w i 11 b e $ 1 6 0 0 or $ 4 0 0 I 
month in 1977. We were charged $10 per person per day at King Island 
in 1975 or $6000 if wprk were .planned for 1978. We were charged $300 
per month for use of the schoolhouse at Little Diomede. in 1977. 

We have so far not b~en charged for qu~rters at Bluff but we 
have spent perhaps $250 on building repairs and must do a lot more 
in 1977. 

Our actual per person per day cost for food was about $6.50 in 
1976. An average hotel room 4t Nome in 1975 was ·$65 ~er day per 
double room and a minimum of $20 per day to eat in restaurants. 
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5/20/77 

I E. sFzci.AL LOGISTics· PROBL~rs ! --;-;,f;:-n-:::a-:t--:s:-:p:-:e:-:c:-:~;-. a=-l;-.,l::o-::g-;i-:s-:t:-;i-:::c:-:s::-:p::r:-:o:;b:-l;-e::-:m::s::-d71o::-y==o:-:u--::a:-:n:-::t:::;i:-:c::-:i;:p::-:a:-t::::-e::-:u~n-d-;-e'":'r-y-o-u-r-p-r-o-p-o-s-a~l=--a-n-d-;-h:--o-.-:t.,:----; 
f do you propose that the P.roblems be solved? (Provide cost estimates and in-

l 
dica·te whether you propose handling the problems yourself or whether you must 
depend on NO.~ to solve them for you? 

,I 
I 
i 
i 
' I 

I ! 
i 

The main logistics problems are transportation to the islands, 
to feeding grounds and to King Island or Little Diomede Island. 

The needs at Nome are for space to sort and organize equipment 
before and after periods in the field. We. also need ample space 
for setting up field kitchen, air mattresses on the floor, honey 
pot for 2-8 people for 2 days to 2 weeks, according to the weather. 
Access to a shower is a boon. 

We need storage space where our gear will not be moved by 
visitors. We have arranged to rent suitable storage space for 
1977 and 1978. 

Major transportation needs should be satisfied by use of 
aircraft and chartered vessel in 1978. 

XV. Management Plan: Briefly describe how you will manage your 
project. Also provide an Activity/Milestone chart. 

I will have two assistants whom I can leave in charge of 
field projects. They will be responsible for gathering data 
on daily data forms. · . 

Although I will make regular visits ~o and be in o?cas1onal 
radio contact with the Bluff party, I will return to Ma~ne for 
several weeks at some time during the field season. . . 
· The field data will be partially collated and put ~n cod1ng 

21. 

sheets for archiving while in the field. I will ha~e an assistant 
during fall and winter to process field data and wr~te r~p~rts. 

I will take leave of absence from teaching dut1es dur1ng 
the spring oi 1978 in order to get to the cliffs by early M~y. 

We will change plans for 1978 as a result of our exper1ence 
during 1977. 

Activity/Milestone Chart attached • 
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XVI. Outlook 

A. Major.final results and data products. 

I will use "data" _to mean the observations or n1..1mbers upon which are based 
conclusions, recommendations or models. I will use "results" to mean the con
tribution of the research to the preparation of an Environmental Impact 
Statement, or, more broadly, to the understanding of the environmental 
biology of some birds in this area. In this discussion I am trying to 
identify the needs of a fu'll understanding of the problem without considering 
my own, any financial or other practical limitations •. 

1. ,As to "data," the observations and numbers we have collected so far 
(see Significant Milestones) supply the groundwork for a monitoring 
program. As such, these data could either be inade into a final data 
product or expanded and.refined to increase comprehension of variation. 

a. It would be valuable to continue the study at Bluff Cliffs for 
five years to observe annual variations, to measure the impact of 
predators such as Ravens.and Glaucous Gulls. It·is not critical 
that these be five conse~utive years. The kinds a~d changes in 
food brought to the cl±.ffs should be studied in more detail and the 
breeding success monitored at Bluff, Sledge Island, Topkok, Little 
Rocky Point and Cape Denbigh. The cliffs at Blu.ff have conspicuous 
advantages for detailed long-term scierhific studies. It is unlikely 
that these conditions can be duplicated elsewhere. Unfortunately 
the variety of species is relatively low. 

b. Similar detailed work should be continued for several years at 
Little Diomede Island if that place turns out to be a favorable site 
for study both scientifically and politically. Diomede appears to 

'have much more productive surrounding seas and more diverse breeding 
population of sea birds than Bluff~-

It is possible to monitor water-fowl and shorebird numbers and 
concentrations in the context of this program of detailed site-

~ specific studies. 

2 .• As to "results," in order to assess the contribution of this research 
to understanding the biology of the Northern Bering Sea, we need to 
consider why we should study sea birds. 

ae At the most primitive level it is important to study seabirds because 
a predictable public outcry will result if sea bird populations are 
damaged by operations or chemicals associated with.oil development. 
This is especially the case in this well'-known world center of numbers 
and diversity of sea birds. It is necessary to know the present 
condJtion of the sea bird, population as a baseline against which to 
compare future populations. 

b. At a more sophisticated level, the Beringian area is well-known 
£-:or several significant biological peculiarities. Among other 
features, the area lies where the .Eurasian-Siberian fauna and flora 
me~the North American, and it has an. important endemic flora and 
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fauna of its own. It is an area where "vigorous and colonizing" 
species meet and interact with "conservative species of limited11 

distribution. It is an area of very high biological productivity. 
There are many scientific reasons why this area needs to be surveyed 
before further development is "unleashed." 

c. Again at a more sophisticated level, but adding a practical element, 
sea birds can be used as i~dicator species of the condition of the 
sea. They, like walrus and seals, are conspicuous, numerous and 
relatively easy to census or to study. Because they feed on 
crustacea and small fish, sea birds are sensitive to the local oceanic 
conditions. They provide probably the easiest and hence best 
measurement of how well primary productivity and the transfer of energy 
among the first consumer levels is proceeding. 

d. Hence, a major "final result" in this area will be our contributions 
to understanding the biological activity in the water column of the 
Shallow Sea. As I have outlined i~ other reports, there is a major 
dichotomy of conditions to the East or to the West of a line drawn 
from Northeast Cape on Saint Lawrence Island to the York Mountains 
on the Seward Peninsula. --

The distribution of sea ice and fog characteristically differs on 
the two sides of the line. The daily weather on the west regularly 
differs markedly from that on the east. Relatively warm and low 
saline water from the Yukon River dominates the sea to the east, while 
relatively cold and highly saline water from the Anadyr Basin dominates 
the sea to the west. The numbers of gray whales and sea birds seen 
feeding is conspicuously higher on the west side of the line and 
Auklets (three species en~emic to the Bering Sea) nest in large 
numbers to the west but in small numbers (if at all) to the east. 

It would seem obvious that this conspicuous difference should be 
understood as a first step toward understanding the ecology of the region. 
i. At a simple level it is important to know more about the differences 

in water masses to the East and West, and more about what happens 
in the area where the masses shear against each other and in the 
area where they are confined as they pass through the Bering Strait. 

ii. At a more complex level the use of sea birds as indicators is 
predicated on knowledge of the relation of the performance 
{survival and reproduction) of sea birds to the age structure, 
growth rates and spawning of their prey. At this point it is not 
clear in theory or in practice the degree to which this convenient 
unit of study {Sea birds) and their prey (much more difficult to 
study) is "coupled" with the rest of the biological communities 
which combine into what is called productivity. For the purposes 
of this study and the final product, then, we suggest confining 
our investigation to the sea birds and their prey species. The 
degree to which these studies should include understanding the 
biology of the prey species is considered below. 

e. All of these goals suggest that the major "thrust" of our project 
should be to gather data suitable for making comparisons among the 
events at the several colonies during the breeding of seabirds. The 
value of the work at Bluff is its comparison with results found at 
King Island or Little Diomede Island, and the reverse is also true. 
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B. Significant Milestones 

By milestones I mean the steps in gathering data and understanding the 
interrelations arr.ong the data by which we can progressively explain 
more and more of the biological structure of the area. 

1. Present state of the work undertaken. 

The present survey of the sea birds, shore birds and waterfowl on the 
south shore of Sewa~rd Peninsula and adjaceqt waters has reached a first 
preliminary plateau. 

a. We have data 
i. on the kinds, numbers and distribution of the important species 

ii. on the schedule of the breeding season 
iii. on the major concentrations . " · 
iv. ori the conspicuous movements · 

v. on the feeding dist~ibution of sea birds 
vi. on the impact of the·distribution of land and sea ice on movements 

and aggregations during migration .. 
b. We also have three years of measurements showing annual differences 

in reproductive success and have some data on the major food items 
brought by sea birds (i.e. 75% level of use) to their young. We have 
these data at three major sites and some partial data at five minor 
sea bird colonies in the area. 

c. We have observations on the impact of predators such as Ravens and 
Glaucous Gulls on these species and on the relation of sea birds to 
the natives' original and presen~ subsidized, economy. 

d. It is our plan and will be an important way to round out this study 
to observe the birds migrating across the Bering Strait in spring 
using radar. 

These data can probably be used satisfactorily for an 
overall monitoring system based on the assumption that the 
numbers and distributions of sea birds do indeed depend on 
the condition of prey items, water masses and their overall 
productivity. 

We are in a position to conclude this research now, to 
continue detailed monitoring studies at one site such as 
Bluff or Little Diomed~ or at two sites, or to embark on 
the next level of study. 

2.· The next step should be a study of what sea birds are feeding on at 
sea and to try to relate that to what happens on the cliffs. 

a. We should extend our over-water transects which have already shown 
where concentrations of feeding sea birds occur. There is a great 
increase in numl:ers and kinds of seabirds west of 11the line" as 
compared to east of it. 

b. We should take preliminary samples by shooting feeding sea birds 
and examining the contents of their throat and stomach at a number 
of places and at several times of year. This is to find out what 
they feed upon themselves and should be combined with more extensive 
studies at study sites on the nesting cliffs to learn what the 
adults bring to feed their young. 
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c Ideally l'/e should relate distr1bution) abundance and schedule of move
ment of the prey to the health (weight) of adults and their 
reproductive success. It is not immediately clear how the data collected 
at sea will1 be related to events on the breeding sites, but learning 
or clarifying that relation should be a major part of our interpretation 
of the data. 

There is a further problem of effort involved in measuring repro
ductive success. For example, we have found measuring breeding 
success in Kittiwakes to be easy but the measurements are more 
difficult for Murres. Our results so.far suggest that the success 
of the two species vary from year to year in the same way. It may 
be possible then to use Kittiwakes as an indicator species. 
Measuring success among Puffins'and Auklets is even more difficult 
and the relation of their success to that of Kittiwakes is even more 
obscure. We would not be able to clarify this relation without 
further detailed work on an island such as Little Diomede. 

It seems adviseable to discuss the importance of these several 
problems related to the more sophisticated aspects of our work and 
to set priorities after the discussions. 

d. We should take preliminary samples of the kinds of potential prey 
available to the sea birds in several parts of the area and at 
several times of·yearo 

3. The next level of understanding includes two sorts of information. 

a. One step is to investigate the spawning times and rates, and the 
movements, age-structure and growth rates of major prey items. This 
study should accompany or· be a part of fundamental fisheries studies. 

b. Another step is to investigate further the differences in biological 
and other characteristics of the water masses to the East and West of 
"the line." 

This would be an important study of the natural history of a highly 
productive area of shallow continental shelf water - a type of study 
largely neglected to date. It is clearly possible to spend a great 
deal of effort collecting increasingly detailed information on 
any one aspect of this panorama of information. 

4. Our contribution, level of participation, and pace. 

a. We can undertake a study of the food being caught by the birds at 
sea and take some samples of the sorts and numbers of prey species 
available in order to assess the degree of selectivity shown by 
sea birds. For this work we will need additional vessel support, 
as well as.support for assistants. We will need to be taught the 
classification and identification of potential prey i terns. We 
must depend upon others to gather data on age structure, spawning, the 
growth rates of fish and crustacea, the data on productivity and the 
data on the chemical and physical characteristics of water masses. 
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b. Level of participation and.pace are interrelated. It is easy 
to recruit competant and enthusiastic members of field parties. 
The problems involve expense for the field parties and expense 
and effort for reducing data, writing reports, keeping accounts 
and archiving data. Our experience in 1977, for example, indicates 
that simply preparing coding sheets in the field displaces 20% 
of the time available for field work. 
i. To this end I am confident we could do competant work at one 

Murre and Kittwake station in Norton Sound, at one Murre, Kittiwake 
and Auklet station in or near the Bering Strait, and on a vessel 
doing feeding studies. This level of involvement would allow us 
to gather·data at the fastest rate and produce summaries and 
syntheses of data as soon as possible. 

This would also make unrealistic demands upon my time as 
Principal Investigator because I have a full-time, appointment 
at Coilege of the Atlantic and NOAA work has required too large a 
portion of my time in 1976/77. I acknowledge this project is a 
most important research and conservation effort, a valuable enrich
ment and experience for me and for many studeLtso 

I intend to have an assistant 'for most of late 1977 and early 
1978 until the annual reports, accounts ar.d archiving requirements 
are met. This summer I am spending two months on field work and 
one month on College-related work. We will see whether that is 
satisfactory. 

ii. Undertaking to relate onshore events to happenings on the feeding 
grounds adds as minimum the expense of a vessel, ·at least $1000.00 
per day for approximately 45 days. It also adds the effort 
required to reduce data collected on the vessel (transects, 
measurements of bird specimens, identification and measurement of 
food specimens, identification and measurement of Nekton 
specimens, temperature and other data) and to prepare coding 
sheets for all of these. 

iii~ It may be necessary to hire an additional specially-trained 
assistant to undertake this additional work if the food studies 
at sea proceed. That additional demand'may require more secretarial 
and part-time student help. 

It may be advisable to ask one of my present assistants to 
take more responsibility for reducing data· and especially for 
undertaking a major part in writing up and organizing field work. 
All have other winter jobs or are beginning graduate work and are 
therefore resistant to committing much time during the winter •. 

I will look into the possibility of hiring a more advanced graduate 
student or established biologist. It would be advantageous to 
have them close to the field work. Hiring such a person will con
siderably increase costs because they would have to be paid much 
more than I have paid assistants so far. Furthermore, if they are 
based near the field work, it will make it harder for me to 
communicate with them during the process of preparing reports. 
That and the indefiniteness of our plans for 1977 kept me from 
including more advanced students in our party this year. 
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iv. How can effort be reduced, i.e. what aspects can be cut back? 
*The most obvious step is to eliminate one of the study sites 

and because birds are concentrated to the west, Bluff would be. 
the first candidate for elimination. As a first alternative we 
should count on having a field party at only one site in 1978 
and having a small party at that site. ' 

However, we do not know yet whether Little Diomede will be good 
enough to serve as a major land study site or whether we will be 
welcome to continue our studies there. We do not know whether 
we could be as effective in continuing our studies of Ravens 
and Glaucous Gulls there as at Bluff. If we have only one shore 
site, we would not have the benefit of direct comparison of data 
from West of the line with data from East of the line. 

We may be able to gather some of the necessary data without 
having a party at the alternate site all year. Data on the repro
ductive success of Kittiwakes can be gathered from a vessel by 
1 to 3 visits in late August, but we have not yet established the 
degree to which Kittiwake reproductive success is linked to that 
of Murres. Results from 1975 and 1976 are very prom1s1ng. We do 
not know whether reproductive rates in Kittiwakes are related to 
reproductive rates among Auklets. . 

We will use the results of the 1977 field season to decide 
whether to work at Little Diomede Island as compared to Bluff. 

We will use these results to decide, in consultation with 
the members of the Arctic Project office, which site should be 
continued dur~ng 1978. 

*Another obvious step is to·have a different party carry out 
the sea bird feeding and fisheries studies. That might relieve 
our commitment but would increase the total costs to NOAA. 

v. Summary 
Our commitment has become over-extended during the period of 

data reduction and writing of reports, primarily as a result of 
adding new obligations to the original undertaking. These additions 
include a new research unit and the archiving of datao 

Additional further work on feeding grounds of.sea birds will 
compound the problem and greatly increase the cost of field work, 
reducing data, and archiving datao We do not have problem finding 
willing and capable field assistants. 

We will plan to reduce the commitment of time and money by cutting 
back on the studies at sea bird cliffs and·by assigning more 
work to assistants during the winter. 

During i978 it may be necessary for me to reduce the amount of 
time I spend on field work, although this is the aspect of the 
project at which I am best qualified and most interested. 

We will be looking for other ways to solve these problems within 
the context of continuing this important work and perhaps sharing 
part of the responsibilit¥with another Principal 'Investigator. 

Once the problem of being over-extended is recognized, it should be 
possible to mitigate the problem by discussing the scope of the work 
and by setting priorities or by subdividing the responsibility. 
· If only one shore site were to be supported, I think it will be 

best to look at the quality, amount, and relevance of the data col
lected at Little Diomede befope deciding whether to work there or 
at Bluff. We are confident that we can continue good work at Bluff, 
but I don't .yet know \'!hat can be· done at Little Diomede.,for a variety 
of reasons~ 
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XVII. 1. Updated Activity/Milestone/Data Management Charts will 
be submitted quarterly. 

2. Quarterly Reports will be submitted in sufficient time 
during the contract year to be in OCSEAP hands by the 
first day of January, July, and October, Annual Reports 
by April 1. The Final Report will be submitted within 
90 days of the termination of the contract. 

3. Where biota are concerned, all species and higher categories 
will be represented by the voucher specimens that will 
be preserved, labelled, held, and shipped to an official 
OCSEAP-designated repository in conformity with OCSEAP 
voucher specimen policy. Vouchering will include life 
history stages (e.g., larvae, juveniles, adults) when 
these are used, and sexes where these are morphologically 
distinguishable. 

4. At the option of the Project Office the PI is prepared 
to travel to the Project Office at least twice during the 
contract year to review project status and progress. 
Such reviews will be scheduled on dates mutually 
satisfactory to both parties. It is understood that costs 
of the travel and per.diem for these trips will be borne 
by the Project Office. 

5. Data will be provided in the form and format specified by 
OCSEAP, accompanied by a data documentation form (NOAA 24-13). 

6. Data will be submitted within 120 days of the completion 
of a cruise or 3 month data collection period, unl~ss a 
written waiver has been received from the Project Office. 
This does not apply to report requirements (see par. 2). 

7. Within 10 days of the completion of a cruise or data 
gathering effort, a ROSCOP data collection inventory form 
(NOAA 24-23) will be submitted to the Project Data Manager. 

8. Title for all property purchased with OCSEAP funds remains 
with the U.S. Government pending disposition at contract 
termination. 

9. Three (3) copies of all publication or presentation 
manuscriptB pertaining to technical or scientific material 
developed under OCSEAP funds will be submitted to the 
appropriate Project Office at least sixty (60) days prior 
to release for information and 'for forwarding to BLM. 
The release of such material within a period 'of less 
than sixty (60) days shall be made only with prior 
written consent of the Project Office. News releases 
will first be cleared with the appropriate Project Office. 
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10. All publications and presentations of material developed 
under OCSEAP funds will acknowledge BLM/OCSEAP sponsor
ship. The following acknowledgement is standard: 

"This study was supported by the Bureau of 
Land Management through interagency agree
ment with the National Oceanic and Atmos
pheric Administrations under which a multi
year program responding to needs of 
petroleum development of the Alaskan 
continental shelf is managed by the Outer 
Continental Shelf Environmental Assessment 
Program (OCSEAP) Office." 
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POPULATION ASSESSMENT, ECOLOGY AND TROPHIC 
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and 
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Technical Proposal 

I. Title: 

Population Assessment, Ecology and Trophic Relationships of Steller 

sea lions in the Gulf of Alaska. 

Research Unit No. - 243 

Contract No. - 03-5-022-69 

Proposed dates of Contract - Oct. 1, 1977 - Sept. 30, 1978 

II. Principal Investigators: 

Donald G. Calkins 

Kenneth W. Pitcher 

III. Cost of Proposal: 

Total 

Distribution by lease area: 

Kodiak 

Lower Cook Inlet 

Negoa 

- 48% 

- 17% 

- 35% 
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IV. Background 

Steller sea lions Eumatopias jubatus are abundant and conspicuous 

marine mammals along much of the coast of the Gulf of Alaska, with 

a population estimated at more than 95,000 animals (Alaska Department 

of Fish and Game 1973 and Calkins et al. 1975). Being at the 

tertiary consumer trophic level, they are an important component of 

marine ecosystems in the Gulf. There are at least 62 hauling 

grounds and rookeries in the area which are used on a regular, 

predictable basis with 44 more used on a casual basis. 

While restricted to land for breeding, pupping and to some extent 

resting; sea lions are known to be somewhat pelagic feeders and 

nomadic wanderers (Fiscus and Baines 1966). They have been reported 

at distances of 70 and 85 miles from shore (Kenyon and Rice 1961) 

and have been seen at many localities offshore in the northern Gulf 

of Alaska (Fiscus and Baines 1966). We have noted in~ividual 

movements of 900 miies away from their birthplace. 

Population assessment work carried o'ut during this study is the 

first to be accomplished since 1956-1958 (Mathisen and Lapp 1963). 

Changes· in seasonal distribution are becoming clearer although much 

work remains to be done in this area. It is apparent that there is 

considerable movement from exposed summer rookeries and haul outs 

to more protected winter areas. There may also be a net movement 

offshore in winter although this is not clearly understood. Large 

scale movements by sea lions in Oregon have been noted by Mate 
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(1973). Bartholomew and Boolootian (1960) suggest seasonal migratory 

movements correlated with age and sex in California. Seasonal movements 

are known to occur in British Columbia although they are not fully 

understood ('Spalding 1964 and Smith 1972). 

Sex and age segregation by sea lions using the various rookeries 

and hauling areas throughout the Gulf of Alaska definitely does 

occur but as yet is not completely understood. A knowledge of the 

degree of segregation is important so that any localized disturbance 

or kill of animals can be evaluated in terms of importance to the 

total population. Data collected so far indicates_ that there is ~ 

considerable interchange between rookeries and haul out areas. It 

appears as though animals from the large rookeries at Sugarloaf 

Island in.the Barren Islands and Marmot Island off Afognak Island 

move extensively throughout the Gulf. We do not know if these 

animals will return to their birth place to breed. This information 

will begin to become available in the next two years as the first 

females branded during this study reach sexual maturity and enter the 

breeding population. 

Adequate information is lacking on reproduction and growth in the 

Steller sea lion. Data from other species of marine mammals (Sergeant 

1966, 1973) suggest that population productivity may be a good 

indicator of relationship to carrying capacity. Law (1959) showed 

that seals with plentiful food supplies grew faster and became 

sexually mature earlier, thus increasing population productivity. 
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There are some indications that reproductive rates of sea lions in 

Alaska are lower than in other portions of their range (Brooks 

1957, Pike and Maxwell 1958 and Thorsteinson and Lensink 1962). 

Why is this so? Have populations in some areas reached carrying 

capacity? There is some evidence that this is the case. Recent 

studies in Prince William Sound indicate that numbers are much the 

same now as they were 18 years ago (Pitcher in prep.). What are 

the various biological parameters exhibited by a stable (?) population 

of marine mammals? 

J 

The role of sea lions in the Gulf of Alaska and their impact on the 

marine system cannot be overlooked. For the sake of general discussion 

it is useful, using conservative values, to estimate the annual 

food requirements of these animals. Assuming a population of 

95,000 animals (excluding pups), a mean weight of 700 pounds, a 

daily food intake of 6 percent of body weight (Richardson 1973 and 

Sergeant 1973) for 300 days per year, sea lions in Gulf waters of 

Alaska would consume 3,990,000 pounds of food per day, or 598,500 

tons per year. Fiscus and Baines (1966) found that food contained 

in the stomach of a non-captive steller sea lion amounted to 9.4 

percent of its body weight. Food habits of sea lions in the Gulf 

of Alaska remain essentially unknown. Previous studies of food 

habits have mostly been incidental in nature and nearly all during 

summer months (Mathisen, et al. 1962, Spalding 1964, Imler and 

Sarber 1947, Fiscus and Baines 1966 and Pike 1968). 
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The importance of establishing trophic relations in the Gulf of 

Alaska prior to development is evident. With data now being collected 

in a number of O.C.S.-Gulf of Alaska biological studies it should 

be possible, through continuation of extensive food habit studies 

initiated under this contract, to establish the role of the sea 

lion in the food web. 

Knowledge of sea lion populations is crucial to intelligent decisions 

concerning sea lions in relation to oil and gas development and 

production. If consideration is to be given to conservation of 

this species with respect to development in the Gulf of Alaska, it 

is of primary importance that we fully understand the extent of the 

poulation as well as it's movements and distribution, and productivity. 

Collection of materials for baseline data on heavy metal loads will 

continue throughout this project. Environmental contaminants are 

concentrated in top level predators such as the sea lion. 

Sea otters 

Sea otters are the most vulnerable of all marine mammals to the 

effects of oil spills. They rely on a layer of air trapped in their 

dense fur for insulation and buoyancy. When soiled the fur loses 

its water repellency and insulative qualities. As a high trophic 

level species sea otters are vulnerable to impacts through the food 

chain. 
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Sea otter populations in many areas are ~till recovering from the 

period of overexploi.tation during the 18th and 19th centuries. 

Some populations have.very restricted ranges and could be eliminated 

by single oil spills. Other population~ are expanding their ranges 

into unoccupied former sea otter habitat. Oil spills could retard 

this range expansion fo~ many years. 

It is essential that areas critical to the survival and expansion 

of sea otter populations be identified prior to selection of lease 

tracts, onshore faci·lities and transportation routes. This can be 

_done by delineating and monitoring changes in the distribution of 

sea otters. Adequate baseline data are available for Prince William 

Sound (Pitcher 1975) Kenai Peninsula, Lower Cook Inlet, northern 

Kodia~ (Schneider 1976a) and southwestern Bristol Bay (Schneider 

1976b). Adequate information is available from the eastern Aleutians 

but has not been assembled in a useful form •.. Data from southern 

Kodiak and the northeast Gulf of Alaska are inadequat~. Several 

signific~nt changes in sea otter distribution have been observed 

recently but these have not been made available to OCSEAP. 

The need for distribution information is greater for sea otters 

than other marine mammals because of their known vuln'erabili ty to 

direct impacts and unique population status. This does not diminish 

the need for information on potential indirect impacts such as food 

habits. However, sea otter food species vary greatly from area to area 

and can be expected to change in time in many areas as predation by sea 

otters restructures the community.· Present techniques would limit 
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the.size of the area that could be adequately sampled and the 

results might not be valid for the life of the OCS program. Since 

the types of organisms eaten by sea otters are generally known a 

more productive initial approach would be to conduct benthic studies 

in known sea otter feeding areas and to dete~ine vulnerability of 

those organisms known to be eaten by sea otters to oil and other 

contaminants. 

V. Objectives 

To determine numbers and biomass of Steller sea lions in the Gulf 

of Alaska. To establish sex and age compostion of groups of sea 

lions utilizing the various rookeries and hauling grounds. To 

determine patterns of animal movement, population identity and 

population discreteness of sea lions in the Gulf. To determine 

changes in seasonal distribution. 

To investigate population productivity and growth rates of Steller 

sea lions in the Gulf of Alaska with emphasis on determining age of 

sexual maturity, overall birth rates, age specific birth rates, 

duration of reproductive activity and survival rates for various 

sex and age classes. 

To determine food habits of Steller sea lions in the Gulf of Alaska 

with emphasis on variation with season and habitat type. An effort 

will be made to relate food habits with prey abundance and distribution. 

Effects of sea lion predation on prey populations will be examined. 
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To determine daily and seasonal activity patterns of sea lions. To 

investigate the use of- specific rookeries and haul outs on a short 

term basis. To determine the optimum time to survey sea lions, and 

to provide information crucial to the interpretation of survey data 

already in hand. 

To incidentally collect information on pathology, environmental 

contaminant loads, critical habitat and fishery depredations. 

To determine the distribution of sea otters and identify areas 

critical to the survival of populations or the repopulation of 

former sea otter habitat. 

To delineate seasonal distribution and numbers of belukha whales in 

Cook Inlet. To incidentally collect distribution information on 

all cetaceans in Cook Inlet. 

VI. General Strategy 

Sea lion studies will continue in the Gulf of Alaska much the same 

as in FY 77 but with some modifications. Distribution and movements 

studies will be carried out with increased emphasis on locating 

branded sea lions at rookeries and hauling grounds over the entire 

Gulf of Alaska. This will include some areas outside the normal 

Gulf of Alaska O.C.S. lease, study areas. Rookeries and hauling 

areas will be visited in the area from Dixon Entrance to Cape 

Spencer at least once during the contract period to search for 
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branded animals. Major rookeries and hauling areas within the 

O.C.S. lease areas in the Gulf of Alaska will be visited on a 

seasonal basis for sex and age compostion counts and search for 

branded animals. 

All known major pupping rookeries in the Gulf of Alaska from Cape 

Spencer to Scotch Cap will be visited shortly after the peek of 

pupping. In addition to sex and age composition counts an attempt 

will be made to count all pups present. These data will be used in 

overall Gulf of Alaska sea lion pup production calculations. 

Sea lion specimen material will be collected, as in the past, 

through the use of chartered vessels and skiffs. Collected specimens 

will be analyzed for food habits, reproductive biology, growth and 

body conditions, pesticides, hydrocarbons, mineral elements, heavy 

metals, diseases and parasites, harmones and blood chemistry for 

population parameters. 

A long term study will begin on one or two selected haul outs. 

This study will investigate daily sea lion movements and distribution 

on specific haul out areas. Information will be gathered on optimum 

timing for survey work. Results of this type of work will have 

direct and significant implications on the interpretation of data 

already gathered by survey work under this research unit as well as 

several other research projects. 

Existing information on sea otter distribution not previously 

reported will be summarized and written desc.riptions of the status 
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of sea otter populations not discussed by Pitcher (1975) or Schneider 

(1976a and 1976b) will be prepared. Additional information will be 

gathered opportunistically in the course of other activities. 

Significant changes from previously described distribution patterns 

will be reported. Aerial surveys will be used to fill significant 

data gaps. Emphasis will be placed on delineating the distribution 

of sea otters in the southern Kodiak-Chirikof Island area. 

Surveys will be flown with fixed wing aircraft to search for and 

enumerate belukha whales. ADF&G personnel stationed in Homer and 

Kenai will participate in these surveys, making it possible to 

survey the entire inlet at little or no extra costs. 

VII. Sampling Methods 

Sampling methods will remain essentially the same in FY 78 as they 

have been in the past. Prince William Sound and Icy Bay, Kayak 

Island and Middleton Island will be visited in the fall. These 

trips will be primarily for collecting specimens although branded 

animals will be searched for as the opportunity arises. 

Prince William Sound will be visited again in the winter as well as 

the haul outs along the Kenai Peninsula, the Barren Islands and 

around Kodiak Island. In each of these areas, all accessable 

hauling areas and rookeries will be visited for sex and age composition 

count (see Harstadt 1975) and branded animals will be searched for. 
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All known major sea lion pupping areas in the Gulf of Alaska will 

be visited in late June or early July for sex and age compostion 

counts and pup counts. 

Two people will be stationed at the Capt St. Elias lighthouse from 

mid March through mid July and at Sugarloaf Island from early May 

through mid July. These people will carry out intensive, daily 

searches for branded sea lions as well as study sea lion daily 

activity patterns. 

From the above visits we will derive sex and age composition, 

distribution and abundance, and movements information, productivity, 

daily activities and optimum survey times. 

Methods of delineating sea otter distribution will be similar to 

those used under RU #240 and 241. Because of the extensive offshore 

sea otter habitat in the southern Kodiak area a systematic ship or 

line transect survey will be employed. Type of transect will be 

dictated by densities of sea otters and survey conditions. 

Belukha surveys will be flown monthly in Cook Inlet. During periods 

of peek abundance survey frequency will increase. 

VII. Analytical Methods 

Analysis of population data including distribution and abundance 

and seasonal movements will be similar to methods used by Mathisen 
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and Lapp (1962), Kenyon and Rice (1961), Pike and Maxwell (1958), 

Smith (1~72) and Mate (1973). Analysis of daily activity patterns 

will be similar to those used by Sandgren (1970). 

Specimens collected from animals will be analyzed in the following 

manner: 

A. Age determination: laboratory techniques include decalcification 

of a premolar tooth from each animal, using a microtome to 

produce_thin sections and stain~ng w~th a hematoxylin hot 

bath (Johnson and Lucier 1975). Actual age determinations are 

made by microscopic counts of annual growth layers in the 

eeth (see Klevezal and Kleinenberg 1967 for review of techniques 

and their basis). 

B. Female reproduction: ovaries and uteri are collected from 

each female sea lion. Standard laboratory techniques (Bishop 

1967, Bigg 1969 and Fisher 1954) for reproductive analyses are 

used through which the presence or absence of a conceptus is 

established and a partial reproductive history is reconstructed 

by examination of ovarian structures. 

C. Weights and measurements are taken from each collected animal 

(see Scheffer 1967). 

D. Stomach contents from each sea lion are preserved in formalin. 

Weights and volumes are determined for all contents. Identifications 

of prey species are made by examination of recognizable individuals 
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and skeletal materials of diagnostic value. Frequency of 

occurrence of prey species is then determined (Spalding 1964). 

E. Intestinal contents from each sea lion are strained through 

mesh sieves to recover fish otoliths. Otoliths, which are 

diagnostic to species, are compared to a reference collection 

and identified (Pitcher MS). 

F. Tissue samples are being collected and frozen so that baseline 

levels of heavy metals, pesticide residues and hydrocarbons 

can be determined. 

IX. Anticipated Problems 

None 

X. Deliverable Products 

A. Digital morphometric, reproductive ecology, sighting, food 

habits, and census data submitted in OCSEAP format under File 

Types 025 - Mammal Specimen, 026 - Mammal Sighting 02, and 

027 - Mammal Sighting 01 as appropriate. 

B. Narrative reports containing descriptions of (a) observation 

and collection locations, (b) observation and collection 

frequencies, (c) measurement and analytical techniques, (d) results 

of analyses, and (e) conclusions. Specific subject areas to 
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be addressed include population size and discreteness, major 

breeding rookeries, hauling grounds, migration routes, seasonal 

manges in density and foraging areas, reproductive ecology, 

food habits and selected biological parameters. 

C. The following visual data representations will be supplied: 

0 Maps identifying (a) major sea lion rookeries and hauling 

grounds, (b) marked sea lion release and recovery locations, 

(c) sampling locations, and distribution of sea otters. 

°Charts illustrating (a) seasonal abundance and.distribution 

of sea lions, (b) seasonal changes in their foraging areas, 

and (c) their major migration routes. 

0 As appropriate, figures or tables illustrating: 

(a) Condition of sea lion populations, including seasonal 

census information, age and sex composition, growth 

rates, and seasonal condition; 

(b) Reproductive colony of sea lions at major rookeries, 

including age of maturity, age specific reproductive 

rates, breeding season, age specific mortality rates, and 

progression of life history events (i.e. birth, lactation, 

weaning and molting); 
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(c) Food habits of sea lions as a,function of sex, life stage 

and area. 

D. Other non-digital data: 

None 

E. First data will be collected in October 1977 and last data 

will be collected in September 1978. 

XI. Information required from other investigators. 

/ 

In order to complete our analys~s of marine mammal movements and 

distribution we will require information from the data system. The 

Juneau project office will supply us with computer printouts of all 

sightings of sea lions and sea otters submitted under the OCS 

program. 

XII. Quality Assurance Plans 

No equipment calibration is necessary. Methods for surveying sea 

lions were developed jointly between RU #67 (Cliff Fiscus) and RU 

#243 (Donald Calkins). Quality control procedures will remain 

essentially the same with keypunched data checked entirely prior to 

submission. Field by field identification of data to be submitted 

with reasonable limits are shown in Table 1 and Table 2. 
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XIII.Special Sample and Voucher Specimen Archival 

No ,samples collected for future reference. 

XIV. Logistics Requoirements 

See attached logistics form. 
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Table 1. Types of data, limits and frequency of collection for RU 243 

(file type 027 only). 

Data field used Normal limits Frequency of coll. 

Flight S ta. No . NA Always 

Starting date/time NA Always 

Starting Lat/Long NA Always 

Ending Lat/Long NA Always 

Sighting date/time NA Always 

Sighting Lat/Long NA Always 

Taxanomic Code NA Always 

Number of individuals 0 to 300,000 Always 

Number of adults 0 to 10,000 Sometimes 

Number of pups 0 to 10,000 Sometimes 

Total subadults 0 to 10,000 Sometimes 

Total adult males 0 to 10,000 Sometimes 

Total adult females 0 to 10,000 ·sometimes 

Marked animal code 0 to 10,000 Sometimes 

Text NA Sometimes 
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Table 2. Types of data, limits and frequency of collection, file type 
025, RU 243 •. 

Data field 

Location of collection 
Date of collection 
Time of collection 
Taxonomic code 
Sex code 
Lactating 
Mammal sunk 
Group size 
Curvilinear length 
Girth 
Hind flipper length 
Blubber thickness sternum 
Blubber thickness chest 
Age 
Age unit code 
Age determination technique 
Baculum length 
Baculum weight 
Testes weight with epididymis 
Testes weight without epididymis 
Testes volume 
Testes length 
Testes width 
Presence of sperm in epididymis 
Sperm method of determination 
Reproductive status· code 
Reproductive condition code 
Number of fetuses · 
Ovary weight 
Number of Corpora lutea 
Diameter of longest Corpora lutea 
Number of Corpora Albicantia 
Diameter of longest Corpora 

Albicantia 
Number of follicles greater 

than 5mm in diameter 
Diameter of largest follicle 
Number of uterine scars 
Weight of food contents 
Total volume of food content 
Taxonomic code 
Life history code 
Miscellaneous stomach contents 
Number o; items identified 
Volume of items identified 
Weight of items identified 
Mean length of items identified 
Maximum length of item identified 
Minimum length of item identified 
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Normal limits 

NA 
NA 
NA 
9221010501 
0-2 
Y-N 
Y-N 
0-15,000 
0.0-500.0 
0.0-500.0 
0.0-100.0 
0.0-10.0 
0.0-10.0 
0-50 
1 or 2 
1 thru 4 
10-200 
0.1-30.0 
1.0-200.0 
0.5-200.0 
0.0-200.0 
1-150 
1-100 
0-3 
0-2 
0-3 
0-8 
0-2 
0-3 
0-30.0 
0-300 
0-10 

0-200 

0-10 
0-300. 
0-3 
0-7000.0 
0-7000.0 
NODC code 
0-9 
01-11 
0-10,000 
0-7000.0 

I 

0-7000.0 
0-1000 
0-1000 
0-100 

Frequency of coll. 

Always 
Always 
Most of the time 
Always 
Always 
Occasionally 
Most of the time 
Most of the time 
Most of the time 
Most of the time 
Most of the time 
Most of the time 
Most of the time · 
Most of the time 
Most of the time 
Most of the time 
Some of the time 
Some of the time 
Most of the time 
Most of the time 
Most of the time 
Most of the time 
Most of the time 
Most of the time 
Most of the time 
Most of the time 
Most of the time 
~ost of the time 
Most of the time 
Mbst of the time 
Most of the time 
Most of the time 

Most of the time 

Most of the time 
Most of the time 
Some of the time 
Some of the time 
Some of the time 
Most of the time 
Occasionally 
Occasionally 
Some of the time 
Some of the time 
Some of the time 
Occasionally 
Occasionally 
Occasionally 



LOGISTICS REQUlREt·IENTS 

For OCSEAP use·on1y. 
RU # 

-,-,...,--
Discipline 

-·--:-:------Area of Opere. on __ _ 

Pleas2 fill in all spaces or indicate not applicable (N/A). Use additional sheets as 
necessary. Suc;at l~:r:e ite:'i.s cor~c..::rn~·r:g logistic:: ::r-::L:ld '::~ key?.rJ t0 the rel~'Jil.'l.t it<::m. 
described en these forms. 

I~lSTI7UT!GN Alaska Department of Fish & Game PRINCIPAL INVESTIGATOR Donald G. Calkins 

A. Sni? SUP?ORT 
1. De1inect~ proposed tracks and/or sampling grids~ by leg, on a chart of the area. 

Include a list of proposed station geographic positions. Leg 1- Southern Kodiak 
Leg 2 - Cape St Elias to ColdB y 

2. G:scribe types of observations to be made on tracks and/or at each grid station. 
Include a description of shipboard sampling operations. Be as specific and com~ 
prehensive as possible. No &hip board samplin,g operations - all observations will be 
made from Helicopter or skiffs. 

3. ~inc.t is the optimum time chronology of observations on a leg and seasonal basis 
c.nd \vhat is the maximum allowable departure from these optimum times? (Key to 
chart prepared under Item l when necessary for clarification.) 

Leg 1 - Late summer -Aug. 15 to Sept 15 >- No departure allowable Leg 2 -mid summer -.June 20 to July 15 
4. Hovl many sea days are required for each leg? (Assume vesse 1 cruising speed of 

l4 knots for NO/\A vessels. Do not include runn·ing time from port to beginning 
point and from end point to port and do not include a weather factor.) 
Leg~ - 7 sea days Leg 2 - 14 sea days 

5~ Do you consider your investigation to be the principal one for the operation thus 
requiring other activities to piggyback or could you piggyback? 
Must be principal on both Legs · · 

Approxir:1ately ho\'1 many vessel hours per day will be required for your observations 
and must these hours be during daylight? Include an estimate of sampling-time on 
station and sample pr'ocessing· time bebJeen stations. 

8 hours per day 

o. ~hat equipment and personnel would you expect the ship to provide? 
Jet Ranger helicoper and pilot 
Lifting gear and operators for skiffs 

7. What is the approximate weight and volume of equipment you will bring? 
2 Boston Whaler skiffs 

,, 
CJ ~ ~111 y0ur da~a or equipment require special handl1ng? No If yes~ please -----descrii::Ja: 

l·fi1t y:.iU require any gasses and/or chemicals? No ff yes, they should be on 
boa:--d :he ship prior to departure from Seattle or time allo1·1ed for shipm::nt by 

--:::-::::----::~?. ~ . 
10. Do yo\..: have a ship preference, either NOAA or non-NOAJ\? If "yes" p-lease na1;:e the 

1L 

vessel and give the reasGn for so specifying. 
Yes NOAA Ship Surveyor with hilicoptor 

lf yo:.: :--ecom.~:end the use of a non-NOAA vesse 1, \'Jhat is the per sea da.Y charter 
cost ar,d lv.:ve you ·verified "its availability 

:.:.:::.n.; .. ;1=opl.e must you hav:: on bo<1d far ::ec11eg? 1r.c.iu2e a list of p.=r:i:1 
nts, ~- -·c.ifically ·identifying any 1c1ho are foreign nationals. 5 All Aaiska D t of 

r· h d G ep • 
..:J.s. an arne employees, no foreign nationals- Donald Calk. · K . 

J.ns, enneth P1tcher and 
.3 others. Z24 
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·----~----~ -c. ~T!:'trP!-1;7 S~?PORT - HELICO?TER ..... _ ..... _ .. _ .......... 
l. Deli~eate proposed transects and/or station scheme on a chart of the a;:-ea. 

(~ ... , o~..e. If flights are for transport of personnel or equipment only from base 
CC!.i!}pS to fi~ld camps and visa versa, chart submission is not necessary but 
origin and destination points should be listed) \ 

' 
Jet Ranger On board NOAA Ship (See ship support section) 

2 .. Describe types of observations to be made. 

·n 

.3. \~·hat is t:he optimum time chronology of observations on a seasonal basis and what 
is the maximum allowable departure from these optimum times? 

4. Ho~..r :wany days of helicopter operations are required and hot/ many flight hours 
per day? 

Total flight hours? 

5. Ho<;f many people are required on board for each flight (exclusive of the pilot:)? 

---6. What are the weights and dimensions of equipment or supplies to be transported? 

7. Hhat type of helicopter do you recommend for your operations and "vhy? 

8. Do you recoillll!end a particular source for the helicopter? If 11yes" please name 
the source and the reason for your recommendation. 

9. h'hat is the per hour charter cost of the helicopter? 

10. \-iherc do you recommend that flights be staged from? 

11. l.Jill special.~avigation and communications be required? 

·, 
~ 
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--~----'----:-:----'---:----------:------...;_..:.----------~--·-----·-· --. ·-'-----~ 
u. Q;;;...:.,Ic~\5 .:..::0 ;:iliG:i"i.::iT:.::i-iCi:.:' ~liPi?Oi{f I 

;~:"ac" are youc requirements'* .fo~ qua!:'ters and subsist2.nce in th.e field .. ar-2a'~ ~ 
('~h2sa requirements should .be broken down by (a) location, (b) calendar period, 
(c) nu:c.ber of personnel per day and total nan days pel:' period) 

Quarters and subsistance to be provided through normal State of Alaska requirements 

2. Do you recommend a particular source for this suppo'l:'t.? If 11yes" please na.ue 
the source and the reason for your recommendation. 

3. wnnt is your estimated per man day cost for this support. at each location? 

How did you derive this figure, i.e., what portion represents quarters and what 
portion represents subsistence and is the figure based on estnblished cor::.::tercial 
rates at the location or on estimated costs to establish and maintain a field 
camp? 
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l. i·:-u<:!.t special logistics problems do you anticipate under your proposa i and ha\.t 
do you propose that the p~oblems be solved? (Provide cost estimates and in
dicate whether you propose handling the problems yourself or whether you must 
dep2nd on RO~~ to solve them for you? 

The only special logistics problem involved with this request is the 
limited optimum time for this work to be performed. Leg 1 is scheduled 
for the purpose of surveying sea otters in the southern Kodiak area. 
The timing is critical because we intend' to survey harbor seals on the 
Trinity Islands concurrently. Late August and early September is the 
only time when the entire population of harbor seals can be expected to 
be seen. The optimum date would be August 25. 

2 is scheduled to survey the entire sea lion pup population in the 
Gulf of Alaska. The majority of pups are born by June 20.but by mid 
July they may begin to leave the rookeries as their ability to swim is 
developed. We can only reasonably survey these animals between June '20 
to July 15 and only with a ship born helicopter. 
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XV. Management Plan 

All work proposed will be accomplished by or under the direct 

supervision of the principal investigators. Population dynamics, 

photographic surveys, distribution and abundance work and seasonal 

movements studies will be conducted by Donald G. Calkins. Population 

productivity work will be accomplished by Kenneth W. Pitcher. 

Studies on growth, body conditions, environmental contaminants and 

age d~termination will be carried out by both principal investigators 

as well as qualified laboratory personnel and temporary field and 

laboratory assistants with the Alaska Department of Fish and Game. 

Data analysis will be accomplished by both principal investigators 

with the assistance of an Alaska Department of Fish and Game Biometrician. 

Report writing will be done by both principal investigators. 

XVI. Outlook 

The outlook for the future from this point appears. to be a continuance 

of the distribution and movements studies for one more year at the 

present intensity followed by a gradual reduction for 2 more years. 

At the same time site specific studies on selected rookeries and 

hauling areas will be intensified. 

Observational studies of sea otters will begin in the future. 

These studies will focus on behavior and ecology of sea otters 

in the Afognak-Marmot Islands area, and will be carried out in 

conjunction with site specific, observational studies of sea lions 

in the same area. 



Funding levels should remain essentially the same for one more 

year with a gradual reduction following. No additional major 

equipment is anticipated. 

The final results should consist of delineation of movements of 

sea lions in the Gulf of Alaska, refinement of survey techniques 

and data in hand, elucidation of sea otter feeding habits and 

behavior in the northern Kodiak area. 
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XVII.l. Updated Activity/Milestone/Data Management Charts will be 

submitted quarterly. 

2. Quarterly reports will be submitted in sufficient time during 

the contract year to be in OCSEAP hands by the first day of 

January, July, and October, annual reports by April 1: The 

Final Report will be submitted within 90 days of the termination 

of the contract. 

3. Where biota are concerned, all species and higher categories 

will be represented by the voucher specimens that will be 

preserved, labeled, held, and shipped to an official OCSEAP

designated repository in conformity with OCSEAP voucher specimen 

policy. Vouchering will include life history stages (e.g., 

larvae, juveniles, adults) when these are used, and sexes 

where these are morphologically distinguishable. 

4. At the option of the project Office the PI is prepared to 

travel to the project Office at least twice during the contract 

year to review project status and progress. Such reviews will 

be scheduled on dates mutually satisfactory to both parties. 

It is understood that costs of the travel and per diem for 

these trips will be borne by the Project Office. 

5. Data will be provided in the form and format specified by 

OCSEAP, accompanied by a data documentation form (NOAA 24-13). 
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6. Data will be submitted within 120 days of the completion of a 

cruise or 3 month data collection period, unless a written 

waiver has been received from the Project Office. This does 

not apply to report requirements (see par. 2). 

7. Within 10 days of the completion of a cruise or data gathering 

effort, a ROSCOP data collection inventory form (NOAA 24-23) 

will be submitted to the Project Data Manager. 

8. · Title for all property purchased with OCSEAP funds remains 

with the U.S. Government pending disposition at contract 

termination. 

9. Three (3) copies of all publication or presentation manuscripts 

pertaining to technical or scientific material developed under 

OCSEAP funds will be submitted to the appropriate Project 

Office at least sixty (60) days prior to release for information 

and for forwarding to BLM. The release of such material 

within a period of less than sixty (60) days shall be made 

only with prior written consent of the Project Office. News 

releases will first be cleared with the appropriate Project 

Office. 

10. All publications and presentations of material developed under 

OCSEAP funds will acknowledge BLM/OCSEAP sponsorship. The 

following acknowledgment is standard. 
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11. In the past, some confusion has developed on the schedule for 

data submission in the specimen format of RU 243. The confusion 

has arisen because of the eight record types which are submitted 

at various intervals after the initial animal collection. 

Record types 1-3 all involve data which are related to environmental 

conditions at the time of collection and physical measurements 

of the animal i.e. measurements and weights. These data are 

available immediately after collection and are submitted 

within 120 days of collection. Record types 4 and 5 involve 

age and reproductive analyses both of which involve somewhat 

lengthy laboratory procedures. Record types 6 and 7, food 

habit analyses, also involve lengthy laboratory procedures. 

The time lag is even greater than for record types 4 and 5 

because material must be submitted to outside authorities for 

verification of identifications. Again, data \vill be submitted 

within 120 days after analyses are completed. 

"This study was supported by the Bureau of Land 

Management through interagency agreement with the 

National Oceanic and Atmospheric Administration, 

under which a multi-year program responding to 

needs of petroleum development of the Alaskan 

Continental Shelf Environmental Assessment 

Program (OCSEAP) Office." 
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Data Type 
(ie. Intertidal, 
Benthic Organisms, 
etc.) 

Sea lion 
, Specimen data 

Sea lion 
Sighting data 

Sea otter 
Sighting data 

Media 
(Cards, cod
ing sheets, 
tapes, disks) 

Mag tapes 

Mag tapes 

Mag tapes 

Data Products Schedule 

Estimated 
Volume 
(Volume of 
processed data) 

75 animals 
at 12 cards 
per animal 

Undetermined 

Undetermined 

OCSEAP 
Format 
(If known) 

File types 
025, 026 

File type 
027 

File type 
027 

Processing and 
Formating done 
by PI 
(Yes or No) 

Yes 

Yes 

Yes 

Co 11 ect ion 
Period Submission 

(Month/Year to Month/Year) (Month/Year) 

Oct. 1977 Dec. 31, 1978 
through 
Sept. 1978 

Oct. 1977 Dec. 31, 1978 
through 
Sept. 1978 

Oct. 1977 Dec. 31, 1978 
through 
Sept. 1978 



-··---~~-.~--~~- ---·-- ~- ------ ---·- ·-~==--=-=-~.---··-·-- --

MILESTONE CHART -·----------
RU fl: 243 pI: Donald G. Calkins ------
Major Milestones: Reporting, dnta Monngome~t and other significant 
contractual requirements; periods of field work; worl~shops; etc. 

l~JOR MILESTONES 
1----------------------- --t 

Field Camps Established 
, l j~ 

f ·}._ 

L~ I· --- --~-.. ----~-----~~ I l 
-f-f j 1-1: . 1 I 

i I 

-LL I I l "1!1 

___ ll t. I I --t-
_I ~I! :-· 
. . I II A l 1

1°. I Submission of Final (If Contract Terminates) ~ 41 J 

--------+--~ ----~- -- I~ l~ll- I 
T.----- --~~-~-4-)1-[ 

------i~-~---~---~~ -~-~-~~-H-~-~ 
I ____ -------------------·----·-··-·-·-.... ··-·-··-'-·- _j __ !__) _ __,__.______ -· .... --

Quarterly Report 

Annual Report 

.,I-_L_a_b_A_n_a_l,::..y_sJ._·s---------·------------l--+--r-·;-----1--1---l

l Raw Data Analysis 

Data Punching and Verification 

Submission of Data to OCSEAP l 
1--------:---r+-·F=-l 
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PROPOSAL TO 

NATIONAL OCEANIC Ai'JD ATMOSPHERIC ADMINISTRATION 

FOR 

THE RELATIONSHIPS OF MARINE MAMMAL DISTRIBUTIONS, 
DENSITIES AND ACTIVITIES TO SEA ICE CONDITIONS 

OCS EAP RESEARCH UNIT NO.: 

CO-PRINCIPAL INVESTIGATORS 

TOTAL COST OF PROJECT: 

PERIOD OF WORK: 

INSTITUTE AND DEPARTMENT: 

P'.l:-1-'J.P..LJ(}.~'lf!t.~::__ __ :__ Date ¢;.6> 
L Shapi ·o 

Co-Principal Investigator 
Geophysical Institute 
University of Alaska 
Fairbanks, Alaska 99701 
Telephone Number: (907) 479-7196 

248 

John J. Burns 
Francis H. Fay 
Lewis A; Shapiro 

$68,575 

October 1, 1977, to 
September 30, 1978 

Geophysical Institute 
University of Alaska 
Fairbanks, Alaska 99701 

/1~ ~· -~ Date ~)30,)77 
Neta J. dlkey P;;~ 
Business Manager 

· G.eophysical Institute 
University of Alaska 
Fairbanks, ~laska · 99701 
Telephone Number: (907) 479-7644 

ns 
6/so/o ~~~ f(?.~ {/,; J/11} Date#> 

-Princi 1 Investigator 
laska Dept. of Fish and Game 
ivision of Natural Resources 

Fairbanks, Alaska 99701 
Telephone Number: (907) 

Co-Principal Investigator 
Institute of Marine Science 
University of Alaska 
Fairbanks, Alaska 99701 
Telephone Number: (907) 479-'7026 

~~'Date '/Jf?? frd'J.--C6[.,£C.:. DaW@ 
Neil~s Keith B. Math 

Acting irector · . ~ce Chancellor for Research 
Geophysical Institute a/JV and Advariced Study 
University of Alaska UniversitY of Alaska 
Fairbanks, Alaska 99701 Fairbanks, Alaska 99701 
Telephone Number: (907) 479-7393 Telephone Number:. (907) 479-7282 
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C. TECHNICAL PROPOSAL 

A. Title: The Relationships of Marine l-1ammal Distributions, 
Densities> and Activities to Sea Ice Conditions 

B. Research Unit Number: 248 
C. Contract Nuniber: 03-5-022-55 
D. Proposed Dates of Contract: October 1, 1977, to September 30, 1978 

Principal Investigator(s): 

A. John J. Burns 
B. Francis H. Fay 
C. Lewis A. Shapiro 

Cost of Proposal Federal Fiscal Year 1978: 

Total: $68,575 

Distribution of Effort by Lease Area: 

1. Bristol Bay-St. George Basin 25% 
2. Norton Sound 25% 
3. Chukchi Sea 15% 
4. Beaufort Sea 15% 
5. Non-lease area laboratory and management 20% 
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IV. Background: 

Several species of pinni peds, a fe\v species of whales, the polar 
bear, and, to a lesser extent, the arctic fox have evolved life 
cycle strategies that make use of certain characteristics of sea 
ice of the northern hemisphere. In association with other marine 
mammal proje.cts (R. U. #230, R. U. #232) and other ice work 
(R. U. #257, R. U. #259, R. U. #261), this research analyzes the 
annually predictable ice events in the Bering, Chukchi, and 
Beaufort Seas on which those mammals depend, as well as the devi
ations from the norm; The goal of this analysis is development 
of a spatial model that will predict the habitat dependencies of 
these mammals in relation to OCS lease area developments. 

V. Objectives: 

1. Determine extent and distribution of regularly occurring 
ice-dominated marine mammal habitats in the Bering, Chukchi, 
and Beaufort Seas. 

2. Describe analytically and delineate these habitats. 

3. Determine physical environmental factors that produce these 
habitats. 

4. Determine distribution and densities of the various marine 
mammals in these different habitats, as analytically 
described. 

5. Determine how dynamic changes in quality and distribution of 
sea icc habitats affect major events in mammal life cycles 
(e.g., birth, nurture of young, mating, molt, migration, 

" growth rates). 

VI. General Strategy and Approach: 

By FY 1978, much of the frame\vork of this research project will 
be in hand, problems with backlogs of analytical work will be 
solved. Ice event classifications will be worked out. Additional 
attention in 1978 \vill be required in the Beaufort Sea, but as many 
major seasonal ice events and features take form in the Bering and 
Chukchi Seas, it is not practical to shift emphasis totallyto 
any one of the three regions. Moreover, many of the empirical 
observations should be completed, and work during 1978 .will be 
aimed largely at refining overall predictive capability although 
a continuing need for selected inputs of ground truth, and continuing 
collection and analysis of satellite imagery is foreseen. 
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VII. Sampling Methods: 

l. Analysis of satellite imagery for frequency and persistence 
of major pack ice features (NOAA) and smaller scale habitat 
features (LANDSAT). 

2. ·Ground truth from ship and aircraft surveys and fromland
based sampling throughout on both mammals and ice conditions. 

3. Correlat'ive and predictive narrative :model formulation. 

4. Analysis of satellite imagery: NOAA system-visual only; 
LANDSAT-microdensitometer scanning of photographic images. 

5. Plotting of pre-OCSEAP and OCSEAP era mammal information 
on chart overlays. 
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Deliverable Products: 

A. Digital data: 

Numerical records of ice observations as obtained from 
aircraft, ships, small boats and coastal s·i tes, including 
the following data: 

Time 
Date 
Loca.tion 
Transect or station number 
Ice type (drifting, land-fast or grounded) 
Coverage composed of this ice (oktas) 
Size of floes (thin ice) 
Coverage composed of medium·thickness ice (oktas) 
Size of floes (medium thickness ice) 
Coverage composed of thick ice (oktas) 
Size of floes (thick ice) 
Percent deformation 
Transect width 

Numerical records of major marine mammals correlates including: 

Time 
Date 
Location 
Tr~nsect or station number 
Species I.D. 
Numbers observed 
Densities 
Numbers of pups (when applicable) 

B. Narrative Reports: 

Narra.tive outputs, as prescribed in progress and result reporting 
for all NoM..:ocsEAP projects. Specifically this project will 
report on a classification system for all ice habitats, their 
frequencies and densities of occurrence over a multi'-year span, 
and the distribution of mammals in spatia-temporal relation to 
these ice habitats. The investigators will also make and report 
on a functional analysis of the origins of key ice habitat 
features, of use to developing ::1 predicti\'e model that Ki 11 
b0 important during OCS n.ctivj tics, to determine Hhat m::wnn.::ds arc 
at risk und~r different ice conditions. 

C. Visual Data: 

This project utilizes intensively the imagery from NOAA 2/3 
and Landsat satellites. These data.will be used directly. 
Other visual data will include graphs, tables, figures, distri
bution maps (or photographic images) of sea-ice features 
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and overlays of documented marine mammal densities, by season, 
lease area, major ice events, etc. 

Satellite images are archived at the University of Alaska, 
Geophysical Institute. The submission of all visual data will 
be as part of required reports and resulting publications. 

D. Other Non-Digital Data: 

N/A 

E. Data Submission Schedule: 

Data will be submitted by quarter in accordance with the 
attached data products schedule 

Data Products Schedule Attached 
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:ATA PRODUCTS SCHEDULE 

Processing and 
Formating done Collection Period 

Data Type Media Estima~ed Volume 
OSCEAP 
Format by P.I. (Ho/Yr to Mo/Yr) 

Submissicn 
(Ho/Yr) 

N 

A. Digitized 
compilations of 
ice observatioas 

B. Digitized records 
of marine mu::nw.al 
correlates 

Coding sheets 
cards 
tapes 

~ Note: Data will be submitted by quarter. 

600 cards 
1 tape 

026 

Formating by 
p. I. s 

Computer services 
through Arctic 
Project Office 

Oct-Dec 1977 
Jan-Mar 1978 
Apr-June 1978 
July-Sept 1978 

March 1978 
June 1978 
s . 1978 
Dec. 1978 

......., 

......., 
I _, 

0 
0 
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XI. Information Required from Other Investigators: 

Data are required from otber investigators including those involved 
in OCSEAP programs and those working in the stu.dy areas but indepen
dent of OCSEAP sponsorship. Appropriate contacts and arrangements 
for acquisition of information have beeri made and are presently 
operative. Some of the projects involved·are as follows: 

OCSEAP Programs 

RU#230 
RU#232 
!Wit 70 

RU# 67 

RU#l94 
RU/f 87. 
RU#250 
RU#267 

(Burns, Eley, Frost) 
(Lowry, Burns, Frost) 
(Braham; through use of information in quarterly and 
annual reports) 

(Braham, Krogman; through collaboration of programs 
and use of quarterly and annu~l reports) 

(Fay) 
(Martin; exchange of information) 
(Shapiro) 
(Bel on) 

':3 

One of the major sources of information from other investigators 
during FY 77 was the Beaufort Sea Synthesis Meeting held at Barrow. 

Non-OCSEAP Programs 

US-USSR studies of marine mammals.in the Bering Sea 
Alaska Department of Fish and Game studies of marine ~mammals in 

the Bering and Chukchi Seas 
U.S. Fish and l\fildlifecService studies of marine mammals in the 

Bering, Chukchi and Beaufort Seas (mainly polar bears) 
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XII. Quality Assurance Plans: 

The major source of quality assurance is in the intensive collaboration 
with investigators from other disciplines~ However, this project 
is largely concerned with the study of physical- and biol6gic~l relation
ship which have not been previously undertaken. Peer review is a
significant aspect of quality assurance, as are the results of 
statistical treatment of data and "ground truth" comparison with 
findings. Coordination review and_ direction \vill also be provided 
by the OCS Arctic Project Office, Geophysical Institute, University 
of Alaska. 

XIII. Special Sample and Voucher Specimen Archival Plans: 

The reference collection of satellite imagery is maintq.ined at the 
_University of Alaska, Geophysical Institute. Digitiied data are sub-· 
mitted in accordance with QCSEAP requirements. Raw data and data 
forms are maintained by the investigators. This project does not 
involve the archiving of biological ~pecimens and therefore no 
special arrangements for such material are required. 

XIV. Logistics Requirements- (see attached form): 

Logist;ics requirements are substantial, however, all of them are 
also requested in support of projects R. U. #230 and R. U. #232. 
One very important request wh:ich may be difficult to arrange is 
.indicated on the attached logistic requirement forms. 
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For OCSEAP use only. 
RU # 248 
Di sci-p.:;;..l~in::....e____ ·------

LOGISTICS REQUIREMENTS Area of DiscipJ ·ine Sea Ice.=-. -
NARINE IvlAHHALS 

PJease fill in all spaces or indicate not applicable (N/A). Use additional sheets as 
.1etessary. Budget line items concerning logistics should be keyed to the relevant item r·\J 

described on these forms. ·? 

INSTITUTION --lllilYEE.S.UJ._Q£__ALASKA__ PRINCIPAL INVESTIGATOR ~!JRNS, JAY ,_.§HAPI~Q_ _______ ~ 
\ 

A. SHIP SUPP0_8I_ _ _r~_e_bxeaker St-George Basin "'l!!~L~..I.!£.to..l~i!Y -~ 
1. Delineate proposed tracks and/or sampling gt~ids~ by leg) on a chart of the area.· Include 1-

a list of proposed station geographic positions. i 
To work in the southern Bering Sea from the ice edge north to 62° and between the 
J:atitudes of 1740W and 1620H, in collaboration 1;.1ith other projects. 

2. Describe types of observations- to be made on tracks and/or at each grid station. 
a description of shipboard sampling operations. Be as specific and comprehensive 
possible. 

I 
Include l
as 

Observations of regional differ€nces in ice conditions and movement patterns. 
Neasurements of regional ice conditions. Observations of distribution, abundance 
and species composition of Narine Ham~<:!-_:~~----·---· 

3. What is the optimum time chronology of observations on a leg and se~sonal basis and what 
is the maximum allowable departure from these optimum t-imes? 1-22 February is optimum. 

Prefer no depart~_re from this time--on~-~-~!< e~S.J:!~E... wa:L_=!:_f __ ~s-essar)_' ·---·----
4. How many sea days are required for each leg? 21 

5. Do you consider your investigation to be the prfncipaf-oiie for the ope"ration thus requir.: 
ing other activities to piggyback or could you p·iggyback? Our request is planned to 

be compatible with others. 
Approximately hov1 many vessel hours per day wn 1 be rc~qLrired for· your observations and 
must these hours be during daylight? Include an est·imate of sampling time on stat·ion 
and sample processing time between stations. 

Program is operative during dayl hours only. Sampling time would he 
during the hours 0800 - 1600 . day length) concur rent \vith othc:r prc'J l~cts 

6. \~hat equipment and personnel would you expecf-the-shlr1-to provide? 
Small boat, access of observers to bridge and loft, work space on deck 1vith 
running sea water, lab space, aPd area for paper work. Ship must also 
provide helicopter~ 

7. rlhat is the approximate vJeight and volume of equipment you will-bring? 

500 lbs. 100 cubic feet 
8. ~·!ill your data or equipment ,require speciaf-hari.CilTn9?-=:-=:~cr·==· If yes, please describe 

9. \~ill you require any gasses and/or chemica"ls? For.m~Jd.~_by~~- If yes, they should be on-
board the ship prior to departure from Seattle or time allowed for shipment by barge. 

10. Do you hav'2 a ship preference) eith~~:-- NOA~ Ol''m)ri::f.To,~Xf~Tr yes> ease narr.e 
vessel and give the reason for sJ specifying. 

Coast Guard Icebreaker 
11. If you recommend the use of a non-NOAA vessel, what is the per sea day charter cost and 

have you verified its ava'il.abilty? 
N/A 

12. How many people must you have on boar·d for each leg?-TncTude alTst of participants~ 
specifically identifying any \'iho are foreign nat·ioncds. 

T\vO - to be named at a later date. 
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C. AIR~RAFT SUPPORT - HELICOPTER To operate from Coast Guark Icebreaker 
1. De.l1'neate proposed transects and/or station scheme on a chart of the area. (~lote: If 

flights are for transport of personnel or equipment only from base camps. to field camps 
and visa versa, chart submission is not necessary but origin and destination points 
should be listed.) 

Flights will be within a 50 mile rcttius of ship at all locations ''here 
ship operates within area extending from ice front to 620 N and 16Z0 W 
to 174°\-J. 

2. Describe types of observations to be made. 

Ice characteristics, ice trajectories, ice topography and mammal 
distributions. 

3. ~hat is the optimum time chronology of observations on a seasonal basis and what is the 
maximum allowable departure from these optimum times? 

Month of February, preferably 1 - 22 February 

4. J-lmv many days of helicopter·operations are required and how many flight hours per day? 

One flight per day; 3 hours per flight, est 18 ·days. 

Total flight hours? 

54 hours 

· 5. How many people are required on board for each flight {exclusive of the pi"lot)? 

Two 

6. Hhat are the weights and dimensions of equipment or supplies to be trillllsported? 

Recording equipment; 50 lbs.; 2 sq. ft. 

--7. ~~hat type of helicopter do you ·recommend for your operations and \'Jhy? 

N/A - (Constrained by type of helicopter assigned to ship) - Prefer 
Bell 206 or comparable 

8. Do you recommend.a particular s·ource for the helicopter? If yes, please name the source 
and the reason for your recommendation. 

N/A 
---;-----:;;--------------...... ~--

9. What is the per hour charter cost of the he11copter? 

N/A 

10. Hhere do you recommend that flights be· staged from? 

N/A 

11. Hill special navigation and communications be required? 

Would prefer availability of a Global Navigation or On Trac III navigation 
system. 
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c- SPECIAL LOGISTICS PROBLB,lS . 
1. What special logistics problems do you anticipate under your propsoal and how do you 

propose that the problem be solved? (Provide·cost estimates and indicate whether you 
propose .handling the problems yourself or whether you must depend on NOAA to solve them 
for you.) 

Our major special logistics problem is the necessity for a~ bona fide 
icebreaker to operate during midwinter within the ice pack of eastern 
Bering Sea .. Normal vessels, including those classified as ice-strengthened, 
are not adequate to undertake the work proposed during February. 
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XV. Management Plan: 

1. Fiscal management of funds which may be obtained for this 
project will be handled by the business manager, Geophysical 
Ins~itute, University of Alaska. The University provides 
monthly summary of expenditures and encumbrances as \vell as 
current information on all financial aspects of the contract 
in accordance with mutual. requirements of the contractor and 
contractee. 

2. Scientific management within ADF&G will be the responsibility 
of the principal investigators. Responsibilities include 
general coordination of all aspects including commitments 
relating to data management, field operations, logistic require
ments, laboratory \Wrk, and editing of reports. 

3. Research activities are the responsibility of John Burns, 
Francis Fay, and Lewis Shapiro. These principal investigators 
are responsible for actually accomplishing the scientific studies 
called for under terms of the contract. They shall actively 
lead the proposed work and shall take full responsibility for 
timely completion of all objectives. 

4. Outside coordination, revieN and direction will be provided 
by the OCS Arctic Project Office, Geophysical Institute~ 
University. of Alaska. 

See attached Milestone Chart 
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XVI. Outlook: 

1. Nature of final results and data products: 

This project is rapidly approaching the point where it tvill be 
possible to examine, in synoptic fashion, those ice-dominated 
habitats of the Bering and Chukchi Seas \vhich are extensively 
utilized by marine mammals. During FY 78 major emphasis will 
be directed tmvard summarizing and reporting on the information 
acquired to date and testing our tentative conclusions through field 
observation as proposed in the schedule of activities. We will 
also be directing a greater proportion of effort to investigation 
of sea ice-marine mammal associations in the Beaufort Sea. 

Final results and data products will be in the form of narrative 
reports and maps of ice.habitats and mammal distributions (temporal 
and spatial aspects). 

2. Significant milestones: 

Significant milestones will be the near completion of studies 
in the Bering and Chukchi Sea lease areas and initiation of 
intensive studies in the Beaufort Sea. 

3. Cost by fiscal year: 

Cost by fiscal year is anticipated to be $60,000 in FY 78, 
and $60,000 in FY 79. These costs do not include computer 
services or data management beyond the point of putting data 
in an approved format suitable for keypunching. These costs 
are estimated to be an additional $6,650 per year. 

4. Additional major equipment required: 

No additional major equipment is required. 

5. Location of future field efforts: 

Future field efforts will involve more intensive investigation 
in the Beaufort Sea. 

6. Logistics requirements: 

Logistics requirements will not differ greatly from those 
indicated for FY 78. 
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XVII. Contractual Statements: 
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1. A .schedule for data submission f6r each task order has been~ and 

will continue to be, submitted and updated cuch quurter. 

2. This statement is in accordance.with our base contract, and we 

will continue to com~ly. 

3. See section XIII o.f this proposal. The University of Alaska Nill 

continue to negotiate a Voucher· Specimen Policy vJith NOAA/OCS . 

. We \'till comply with the then a.gr-ecd to poHcy. 

4. See section XV of this propos a 1. The UtYi vers i ty of A 1 aska agrees 

that the Principal Investigators can travel to the Project Office 

at least blice during the contract year~ prov·ided that such travel 

is in accordance with University of Alaska travel policy and con

sistent with other University duties of the Principal Invcstigatm·. 

5. Data Ni 11 be provided in the form and format agr-eed to by the 

University and NOAIVOCS in the negot:iat-ing of the Data Hanu.gement 

Plans for each of the tasks falling under· the jur.;isd·iction of this 

office. 

6. As per Article 9 of the base contract, the University of Alaska 

agrees to the follo\-ting: 11 
••• all archiva!Jle data is to be sub

mitted by the contractor to the Contxact. Date< f.lan<J.!]nt· \·Jitlrin 120 

days after acquis"i"t:ion .. Certain drrta sets such c.s plankton counts 

or volumes are not available until sorting of samples is complete. 

The data so obtained are archivable ·120 days following the actual 

sorting or other laboratory pt·ocodute. 11 
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7., Within lOdays of the completion of a cruise or data gathering 

effort, a ROSCOP data collection inventory form (!-lOA/\ 24-23) \·lill 

be submitted to the Project Data Hanager by the Chief Sc·ientist. 

If the Chief Scientist represents·the contracts covered by this 

office~ the form \·lin be sent through this office.· 

8. This is in accordance with the base contrJct with which we shall 

comply. 

9. Three copies of all publications or· presentat·ion abstracts or manu

scripts pertaining to technical or scientific material developed 

under OCSEAP funding will be submitted to the COTR s·i xty days prior 

to publication pr presentation. Copies of all news releases n~ntion

i.ng OCS or using information gathered by OCS fund·ing \lliH be sent to 

the con~ t\-10 \•tork i ng days p}~i or to re 1 ease' 

10. The following acknm-:ledgment of sponsorship 1·1il1 be used: 

11Thi s study was supported under contract 03~·5-022-56 

between the Uni ver.:.i ty of A 1 as ka and NO A!\, Depat•tmcnt 

of Commerce thl~augh the Outer Continental Shelf 

Environmental Assessment Program to which funds were 

provided by the Bureau of land Nanagement,. Department 

of Interior. 11 
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I. A. 

C. TECHNICAL PROPOSAL 

Title: Mechanics of Origin of Pressure Ridges, Shear Ridges 
and Hummock Fields in Landfast Ice 

B. Research Unit Number: 250 
C. Contract Number: 03-S-022-55 
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D. Proposed Dates of Contract: October 1, 1977-September 30, 1978 

II. Principal Investigator(s): 

A. Lewis H. Shapiro 

B. William D. Harrison 

C. Howard F. Bates 

III. Cost of Proposal Federal Fiscal Year 1978: 

Total: $27,633 

Distribution of Effort by Lease Area: 

1. 
2. 
3. 
4. 
s. 
6. 
7. 
8. 
9. 

10. 

.Aleutians 
Beaufort Sea 100% 
Bristol Bay 
Chukchi Sea 
Kodiak 
Lower Cook Inlet 
NEGOA 
Norton Sound 
St. George Basin 
Non-lease-area laboratory or management 
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IV. Background 

Landfast iceis the subject of several OCSEAP projects (Barry, 
R.U. #244; Weeks and Kovacs, R.U. #88; Stringer, R.U. #257) in addition 
to the studies proposed here. This project is concerned with mechanisms 
and processes involved in the deformation of landfast i:ce including 
ridging and hummocking and the forces associated with these and the inter
action of the ice with the sea floor and the shoreline. 

Earlier phases of this project have been directed towards the study 
of the distribution and morphology of ridges formed within the field-of
view of the University of Alaska sea ice radar system at Barrow. The 
most productive aspect of this work has been thestudy of the formation 
of ridges along the·beach line in late spring. The absence of snow 
cover, ease of accessibility, and availability of the radar system and 
an 8 mm time-lapse motion picture camera have permitted detailed observa
tions to be made of the movement of the ice during the ridging process, 
the nature of the ridging process, the morphology of the ridges, and 
modes of failure of the ice. It is intended that this work be.continued. 

Two additional studies are proposed here, one of which has been in 
progress for part of the past year. This involves the examination of 
the relationship between rising stress levels and vibration of the ice 
sheet. Data from several stress transducer arrays, a tide gauge operated 
at Barrow, and time-lapse motion pictures of the ice sheet have documented 
the association of vibrations of the ice sheet, with a period in the range 
of 6 to 10 minutes, with increases in the magnitude of the stresses 
being transmitted ·through the ice. There is presently no theory which 
adequately describes this phenomena, and the data are not of sufficient 
quality to permit such a theory to be tested if it were available. 
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However, this phenomena merits further study because of interest in the 
processes of stress transmission in floating ice sheets, and as a potential 
"early warning system" of stress increases around offshore structures. 

The second additional project is a cooperative study.(with P. Barnes 
of the U.S.G.S.) of ice gouging in the Barrow area, aimed at gathering 
data on the rate of formation of gouges on the sea floor. As described 
below, the project is designed to utilize the sea ice radar system at 
Barro\v as \vell as ground and air observations to monitor ice movements. 
in an area where repeated side-scan sonar surveys are made. In this manner, 
the change in the gouge density between.surveys can ~e determined and 
associated with ice conditions. ~ 
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V. Objectives 

The objectives of this p'roj ect are to examine the mechanics of 
origin of ridges and·hummock fields within the area normally occupied 
by 1andfast ice and, if possible, to develop a procedure forpredicting 
the occurrence of heavily. deformed ice in the landfast ice zone. 

Specific objectives for the period covered by this proposal are: 

GI 77-101 

1. ·to deterrnine the morphology and mode of origin of ridges formed 
along the beach at Barrow in late spring, and of any other ridges 
which form within the field-of-view of the sea-ice radar system at 
Barrow during the winter of 1977-78. 

2. to cooperate with P. Barnes (U.S.G.S.) jn conducting. a side-scan. 
sonar survey of the sea floor·within the field-of-view of the radar 
system to determine the extent of gouging. 

3. to gather data to examine the relationship between vibration 
of the ice sheet and increasing stress levels. 
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VI. General Strategy and Approach 

Ridging and hummocking in sea ice are processes which reflect high 
stress concentrations resulting in failure of the ice sheet. Thus, in 
order t.o develop an understanding of these processes, it is necessary to 
know.the. failure mechanisms which operate during ridging; the.forces 
required, and other parameters (such as relativ;e motion of the ice 
across the prospective ridge line and water depth) which influence the 
final form of·the resulting ridges. As noted, the study of the forma
tion of ridges along the. beach at Barrow in late spring has produced 
useful results toKard filling the requirements listed. This work will 
be continued, along with studies of pressure ridges formed within the 
field of view of the radar system during winter. These observations 
will be integrated into calculated models regarding the growth of 
grounded pressure ridges and interactions along the interface between 
landfast ice and drifting pack ice. 
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;I'he problem of the relationship between nsmg stress levels and 
long-period vibration of the ice is being examined theoretically using 
stability theory. The results to date suggest that a Hooke's la\1/ 
(buoyancy) coupling of the ice-sea system can indeed produce the observed 
long-period waves, but the existence of these waves has not yet been 
demonstrated to be dependent upon increasing stresses. However, as 
noted above, there are data which indicate that this is indeed the case, 
but these ·consist of a series of fortuitous (as opposed to systematic) . 
observations from instruments \1/hich Nere not installed for this purpose. 
Thus, data from a properly designed system must be acquired in order to 
provide a basis for further theoretical work, and this is the primary 
objective of the work proposed here. 

The study of gouging of the sea floor will be initiated in August, 
1977, when a side-scan sonar survey of the area within the field-of-vie,., 
of the sea-ice radar will be conducted. During the period covered by 
this proposal, the ice movements and conditions in the area will b~ 
monitored by the radar system, supplemented by air photos and ground 
observations. An attempt will be made to identify grounded ridges or 
large blocks of multi-year ice on the radar screen and to i¢1entify the 
paths by \1/hich these enter the area in fall and leave during break-up. 
Then, the side-scan sonar survey will be repeated after: break-up in 
1978, and the results compared to those of the 1977 survey with a 
particular effort made to identify gouges associated, with the paths of 
the larger blocks and ridges. It is anticipated that this \1/ill provide 
a basis for estimating the rate of form3:tion of gouges and, quite possihly, 
permit the association of particular gouges and blocks. Note, also, 
that the identification of gouges at the $ite of formation of ridges in 
the area would provide impo,rian-\: data regarding the :role of gouging as 
an energy sink during the ridging process. 
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VI I. Deliverable Products 

A. Digital Data: 

None 

B. Narrative Reports: 

Narrative of observations, methods, and procedures and results. 

C. Visual Data: 

Maps and cross-sections of ridges and maps gouge distribution 
to be included with narrative reports. Time lapse movies from 
sea-ice radar screen and 8 mm camera mounted on radar· tower. 

D. Other Non-Digital Data: 

None 

E. Data Submission Schedule: 

N/A 

XI. Information Required from Other Investigators: 

We are interested in the reports of other projects involving 
landfast icc, but have no need for immediate access to data. 
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--------:. .. ...... ----- ......... . .. ···- .. 
1.: • 

1. 
:-.::~-:·:·:.\:.-·r s•;P~·r;:r!.: !!':.!.u:o~'T!~:{ . 
u;i .i.~e~t t·.! pro;;~,sed-··;r--;;:ec.: t:..; ~;;(~:-~ ~;r.·~! t i~~;;;j;.;;;-;~·;-:-;-z.·,~~;;.t:--;;-,:-i T.~;-:.; r::;; :-.. ··· -·---

• Q 

(Not•!: lf l:lizht-:; ;1re fnr tran~:;H,rt (I[ p~·r::ol"!n·~l or r·qu'ii•::a~nt nrtly l!.'o·:• lt.1:;~ 
camps to fi.:!ld c:.J;;,ps and vtsa vc·r~~.1, r·h: •. rt ~u!'li:li!;s!.on i:: not th•c-,·~;:~.try i,,,:; 
or.i~;in •1nd d~sti.n'ltion point5 ~:houJd br! I i.~jtc:d) 

Barrow area - transport equipment for up to two miles if ice conditions do 
not permit over-ice transportation, 

·--------·---------------------
:!.. De.sci'i~e typ~s oi: (lbSc!l."Vations to br. i'::iHJc. 

None 

3. ~-.~.:.tt is the. opti:::um t·i::~~ chronolo;~y uf. uiJ:'i..!i:"V."!!: i.o~:; on a seci:;onal iJ<U~!.> .t::d ·.,·;,~;t 
.ts th~ na:d:nur!l .:tllowable departure frc101 thc!se opti.::;t.:rll ti;r:P.s? 

Anytime in late April to early May. 

4. Ho:..r ;::any days of helicopter operations are required <tP.d huH r:wny flight lro<•<·:_; 
per day? 2-3 flights, 1/4 hour each. 

1'otal flight hour::;? Maximum, 1 hour. 
-------------------··-·---··--------.... ------·--·--·--·-· ... - ..... - ...... .. 

5. Ho~-1 many people are. required on board for each flight (exclusive of t:IH· i,_U . .~;)? 

2 
-------·-·-··-·---.. ·-·--------·--- . 

6. \·~h'l.t arc the \Jeights and dimensions of equipr:Jent or sup;)lics tu he l.r:l:ts:Ji): ;. 

Approximately 300 lbs., 4-5 cubic feet. 

--------------------------------·------------.. ---·-----------·------
7. l·iha:: type of helicopter do you recorr..:':lend for your operations nml \·~hy'? 

Open 

8. Do you recor.:~end a particular source for the h~li.copt:er? If "yes" ple.:lst.'! t:::.:.~ 

the source and the reason for your rccor::.,-::end.J r:i on. 

NOAA, usually available at Barrow 

-------------------------
9. h1tat is the per hour chat·ter cost of the helic(lpt:..~•·? 

___________ .. _ -- -- .. _____________ _ 
JO. ·--.';~ .. ~:.-~! <.!o y'",u l"l'CC'.:!:il..:.."uJ ti1~t f.l L~:i't~_; h-.! :::t~!~~~..'.:.l frt):-:1? 

BarrO\v 

----- -·--· ··-· ·----------------4········--------·-· .. --------·--· --- ---··· --· 

No. 
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I i 

1: 
i 
I 

I· 1,1' 

I 

lt. /,l::, .. ,.,_ ... H ...... , •• ,"t. .. ,,~ r•r•--r~ ... , •• ,, 

--- .r:·-u~-.cf:~~:, ;.:~; -~;;:~;i;~ ~;7:~ti.Tl-;;'ii -;:·· fT:-;-~;-::i~;;J-·:·;··-;:i~; t:-C<;t .... ti~~· ;, r.:::.-:·-j~~~ri.·~-.• :~~ ··;i.·.: j : .• ·I! t i.;~!n: 
.'llt:itud,• on l!.lCh .liac!. (~IOI:l:: U [li;:ht·: .!((~ l"or r:r.:ms:l(lr~;:!linn·(JIIi'/, 1:ii.Jt."l: 

\ 

'!JUb::li.!;:; ion .l!i not: nccc:>:J<try but. or l~in t~uJ ut::~t1n.:tt. ion po iut:; :;lwu Ld l1•: l i ::1 .•tti 

Local flights in Barrow.area. 

Ice conditions. 

~---~~-:-h-~1-t -T~;t'}'-~.-~-o-p-c~i-.:.-u-;a ti::l_<!_C..,.il_!."_o_n_o-=-l..,-· -:~-::-\;T:,~;~-; .. --r-7:-;-tl-;n S-l1-n-:t·-:-:,-· .J~.;~;;~_-;-f :~ ~;-~ .. C -.~-;:~!-~; :~~-~~-: · --· 

is the i:J~t:d.:i<IIC'l .:tlla·.t.:tbl::! tl~pi1rtu::~ f.r.o;a tht'~·w ·':>':l::H!::l ti::K':>'? (:~,·y to l·i!o~t'l: 
pteparr!d urH.Ier It.::!:n l ~.-~h.::!n nece~!lat:y for c.: l.:1r iE ic:Jt iun) 

1 flight anytime in February or fv1arch 
1 probable flight in June 

. . 
---------------..... ·--··"~---- -- li 4 •. How ~any days of flight oper~tion~ arc required and 

Two flights, l hour maximum each flight. 
Total flight hour~? 2 

ho~J ;::J;:.ny ! .l.l.:;ht hou;·;; P·~:: 

S. JJo )'C:l cor;siJer your investigation to th~ prln<:.Lp<!.J ;:;;;·-6-;rt;T;;·f:J J·~flt .. tl~~;~;--· -----
preclutling other activities or requiring other octivities to pi~gyh.:H.:!.:. o!." null.d 
you piggyback? 

Could piggyback. 
----

6. \-:hat typ2s of special equipr.!t2i1t <.'li."C requirr.>d for the aircraft (rwn carry··<•;t)! · 
None 

\·!hq_~ arc the \·ie:i.ghts, dim~r~s ions, pOi-.rer 1·cqu tremen!::; ~ :ntd Jm;l.::ll~!tlo:L :)}·,;:;! .:: ::; 

unirj•.!e tv ti1e specific equipment. 

None 

8. T·:ha:.: typ~ of aircr;.li:t is best r;uitc.cl for th~ purpos,:':' 

C-180 
-------·------·----- ··-· -· ·-·-··-·-

9. IJo YL"l! rcccr;::H::nd .1 s0urcc. for tile <!ircr.:11:c? Yes. 
If "y~:.;" plczsc n<.1<:1~ the sonrce .1r:tl the l"L~.-'tiLl!l for yo:1r n~c:o:::!..-:~'-'nd:.:t ion. 

N.A.R.L. 

$85 

1 

-------------· ... ,._____ .. ·--····--·---··------·-------······"--····· _,. ___ _ 

N.A.R.L. 
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Maximum of 30 man/days.at various times in May, June-July, and August. 

' ---------------·-··· .. -·-· ... -·-----
2. Do ycu recofi' .. .rneml a particular souo:ce fo!:' this support? 1( "y.~s" plc.1s.~ n..:dlt~ 

the source and the rca~on for your reco~u~ndation. 

N.A.R.L. 

3. \~h~lt is your estir:nt:ed· per o.:m d<!Y cost· for this support <!t Pnch Joc."!t i. il·; 

$79 

Hou did yat1 derive this figure, i.e., d1;1t portion repr<'::'<~rltS ql;~n:..,•r:; :' .. •:! \:,,.;; 

portion represents Si..:h::;lsten.:Q i1ncl if: thQ f l!",Ut"P. b:l::ii.'L! on ·.:~t:;:h u~::\,::t t.:.<'· ··.·;-,· i .: I 
rates at the loc~tion or on estb!atcd CI)St~; ~o cst<1blish ;~o~~ i.ldint;,i.n ;~ 1·;,-J,!' 

carap? 

Set cost. 

'·:. ~;~~-~t:i:,'. :.llm:.:rrcc; P:m:n,t::·:~; 

J. ... \-:~1.:tt :;p:;::{.JT .... I-o:d3cic:.: pr~)b'(.~-;7~fo you -·:m-d.cipi\i.7\:";a~;-r-/l',-;rr .... i~r<'i;u·;..t C::~;~r·:,;·~~;-·-.-
do yotL iH'OjW:<l~ th:1t tht! · p~ohh:!~~ h~ :;otv!~d? (l'r~·t ide co~t ••t:t ii:1.1t:t!:l :,n:! in-
d ic.lt:l.! ~hetiwr ycut propo:.;.~ h.mdl i.ng th•~ proh l~r:1:-; j·o:Jr·;~·lf ot· \"ili~ther j'(••: 1:111:.::-: 

d~p~nd on ~OAA to solve th~m for you? . 

The project requires that the wannigan which currently houses the 
University of Alaska sea-ice radar system at Barrow he maintained. 
This is also the recording site for the tide gauge and stress 
transducers noted above. 
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XV. Management Plan 

l. Fiscal management of funds which may be obtained for this 
project will be handled by the business manager, Geophysical Institute, 
University of Alaska. The University provides monthly summary of expendi
tures and encumbrances as well as current information on all financial 
aspects of the contract in accordance with mutual requirements of the 
contractor. 

2. Scientific management will be the responsibility of the princi
pal investigators who will lead and supervise all phases of the proposed 
work and assure the timely completion of the objectives. 

3. Outside coordination, review and direction will be provided by 
the OCS Arctic Project Office, Geophysical Institute, University of 
Alaska. 

XVI. Outlook 

The final result of this project is a~ stated in the objectives 
above. That is, to develop an understanding of the mechanisms and 
processes by which ridges and hummock fields form in landfast icc. The 
emphasis is on mechanisms and, therefore, the rate at which data arc 
acquired depends less on the actions of the investigator, than on the 
occurrence of certain natural events at an appropriate time anJ location. 
To date, the most significant data gap is in the study of pressure anJ 
shear ridges which form during fall and winter. Only minor examples of 
these have formed in the study area during the time the project has been 
active, but the data are required to test models developed earlier in 
the project. It should be noted that two successive,winters with no 
significant ridges formed at Barrow is unusual, and it is hoped that the 
requisite data can be acquired during the corning winter. If this is 
done, then an estimate of how closely the final result can be approached 
may be available by the end of this contract period. 

Similarly, the study of ice gouging and of vibration of the ice 
sheet under stress are in the first stages, and predictions as to when 
milestones will be reached are premature. In particular, it will be 
necessary to improve the equipment with which the observations of 
vibration and stress build-up are made before any major effort is 
devoted to theoretical work. An effort will be made this year to 
upgrade the equipment, and if this is done, the theoretical work can 
probably be completed in FY 79. However, funding will have to increase 
in order to fund the investigator (Bates) who is doing the theoretical 
work. 

There are no changes anticipated in field location or logistics 
requirements. 
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2. This statement~is in accordance with our base contratt, and we 

will continue to comply. 

3. See section XIII of this proposal. The University of Alaska will 

continue to negotiate a Voucher Specimen Policy w·i th NOM/OCS. 

We will comply with the then agreed to policy. 

4. See section XV of this proposal. The ~niversity of Alaska agrees 

that the Principal Investigators can travel to the Project Office 

at least blice during the contract year, provided that such travel 

is in accordance with University of /\laska travel policy and con

sistent with other University duties of the Principal Investigator.. 

5. Data \'lill be provided in the form and format agreed to by the 

Univet'sity and NOAJl./OCS in the negot·iating of the Oata t·lanagement 

Plans for each of the tasks falling under the jurisdiction of this 

office. 

6. As per Article 9 of the base controct, the University of Alaska 

agrees to the following: 11 
••• all archivable data is to ·be sub-

mitted by the contractor to the Cont.rnct Dat<t f·li.Hii.lqt~l· \·litlrin 120 

days after acquisition. Certain data sets sue~ as plankton counts 

or volumes are not available until sorting of samples is complete. 

The data so obtained are archivable 120 days following the actual 

sorting or other laboratory procedure ... 

273 



GI-77-101 

7. Within 10 days of the completion of a cruise or data gathering 

effort, a ROSCOP data collection inventory form (NO/\/\ 24-23) will 

be submitted to the Project Data Manager by the. Chief Sdentist. 

If the Chief Scientist represents the contracts covered by this 

office, the form will be sent through this office. 

8. This is in accordance with the base contract with which we shall 

comply. 

9. Three copies of all publications or presentation abstracts or manu

scripts pertaining to technical or scientific material doveloped 

under OCSEAP funding will be submit ted to the COTR s ·i xty days prior 

to publication or presentation .. Copies of a11 ne\'IS relenses mention

ing OCS or using information gathered by OCS fund·ing win be sent to 

the COTR two \'tork i ng days prior to re 1 ease. 

JO. The following acknowledgmentof sponsorship wilT housed: 

"This study was supported under contract 03-·5-022··56 

between the Univer.5ity of Alaska and NOM\, Oepat·tmcnt 

of Commerce through the Outer Continental Shelf 
. . ' . ' 

Environmental Assessment Program to which funds \•Jere 

provided by the Bureau of Land· Management~ P.epqrtm~nt 

of Interior." 
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Technical Proposal 

I.. A~ Title: Seismic and Volcar~ic Risk Studies - Western Gulf of Alaska 

Bo Research Unit Number: 251 

C~ Contract Number; 03-5-022-55 

D.. Proposed Dates of Contract: 

II. Principal Investigator(s) 

A. Hans Pulpan 

B. Juergen Kienle 

October 1~ 1977 
September 30, 1978 

III. Cost of Proposal Federal Fiscal Year 1978 

C. Total: $165~097 

D. Distribution of effort by lease area: 

1. Aleutians 
... 
"· 4. 

2. Beaufort Sea 
Bristol Bay 
Chukchi Sea 

5. 
6. 
7~ 
8. 
9. 

Kodiak SO% 
lower Cook Inlet so% 
NEGOA 
Norton Sound 
St. George Basin 

10. Non-lease-area laboratory or management 
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IV. · Background: 

A regional network of short-period seismic stations is be~ng operated 
to cover the Lower Cook Inlet, Kodiak Island, and the Alaska Peninsula 
offsore area between the west coast of Kodiak Island and the 
Semidi Islands. A large portion of this seismic network has been 
installed under the current program. The operation of the Alaska 
.Peninsula portion of the system is largely funded through ~ grant 
from the United States Energy Research and Development Agency (ERDA). 
The network constitutes the central section of a system of seismic 
stations~ monitoring-the high-level seismicity associated with an 
approximately 2000 km long section of the active boundaries of the 
Pacific and North American tectonic plates, respectively. The 
eastern section of this system is operated by the United States 
Geological Survey (USGS), while the western portion is operated by 
Lamont-Doherty Geological Observatory of Columbia University 
(LDGO). 

Hypocenter data files and epicenter maps have been generated routinely 
since January, 1976. Besides providing seismicity d~ta with greatly 
improved accuracy and lower magnitude l~vel~ the system ~onitors the 
seismic activity associated with several actiye Cook Inlet volcanoes. 
The system also provides complimentary data in association with 
ocean bottom seismometry conducted in offshore areas of special interest. 
(One such study will take place in July in the offshore area south 
of Kodiak Island.) 

Volcanic risk studies are Presently being cond~cted.pri~rily on 
Augustine Volcano. Preliminary results of the 1976 eruption of 
this volcano have been presented. Related research includes 
a geothermal study of Augustine Volcano, spons~red by £RDA, 
which is now being completed. The Alaska St~te Division of 
Geological and Geophysical Surveys has and will continue to 
contribute to our volcano hazard studies. A propQsal t:o study the 
mechanism of emplacement of the 1976 pyroclastic flows and surges is 
pending with the National Science Foundation. 

Tentative risk maps are presently in preparation. Continued maintenance 
of the seismic network will greatly improve the dat~ base for evaluation 
of the seismic and volcanic risk. 

V., Objectives 

It is the objective of the ·proposed work to 

(l) Determine the seismicity of the study area, its relationship 
to identifiable tectonic features such as faults, and the 
associated seismic risks to resource development facilities. 

(2) Monitor the microearthquake activity of active volcanoes and 
combine these data with observations of historic eruptions 
to determine eruption potential and associated risks. 
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VI. General Strategy and Approach: 

Operation of the regional seismic network and the stations on Augustine 
and Redoubt Volcanos will be continued. Technical changes and 
modification of the network layout initiated during the last contract 
period will be completed and will result in a further increase of . • 
the reliability of operation in the Kodiak and Peninsula area. Rout1ne 
processing of the data from these networks in r:ombination with b.istorh• 
data will provide the basic parameters on which to assess the seismicity 
of the area. 

Relocation of a,nd special investigation into certain events will continue. We 
have begun investiga1;ions into tq~ November 1974 earthQuake series (maximulJI magnitude 
5 ~=5} near i<amishak Bay with respect to its assoclation with the Bruin Bay. fault. 
We are a~s& veg1nning a special investigation into the southern offshore 
area of Kodiak Island. While our pres.ent systell1 cannot pi;'ovide 
very accurate hypocenter locations in that a.J:>ea, a short-term cooperatiye 
program between USGS, LDGO, and the University of Alaska which will 
employ ocean bottom seismometers might produce a "master event" that 

, could be used for improving locations from the data acquired by the 
l':ind-based systE':m. · · 

We are hoping to complete the Augustine volcanic risk assessment ~ing 
the new contract period and wlll begin similar stu<tieson Redoubt 
Volcano. Little additional fleld work will be required to comp1ete the 
mapping and petrological sampling relevant to the Augus·tine volcanic 
risk study. 

As a first step for the Redoubt study~ we·propose to acquire aeria1 
stereo color photo coverage of (1) the volcano itself and (2) the· 
Drift River Valley, which flash-flooded following the Ja.nuary, l966~ 
summit eruptions. This photography will provide-the basis for . 
photogeologic and field mapping. This phase will'be followed by 
on-the-ground geologic reconnaissance mapping and petrologic sampling 
by a two-to-three man field team. In addition, we are planning 
to establish benchmarks and geodetic base lines in the S\l!llmit cratero 
of the volcano in order to monitor elevation changes of the snoyand 
ice surface as it responds to tempera! changes in heat flow. This 
study will be patterned after the Wrangell Volcano-Glacier inte~tion 
studies, conducted by the glaciology group of the Geophysical Institute. 
In the past few years, dramatic ice volume changes in the North ~it 
Crater of the Wrangell Caldera have signaled a strong heating trend.-

VII. Anticipated Problems: 

Redoubt is a glacier cloud, rugged volcanic peak, 10,197 feet ·highs 
Deployment of the ground team of geologists will require adequate 
helicopter support. 
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VIII. Deliverable Products: 

A. Digital Data: 

l. Recorded Parameters: 
Analog time history of seismic waves a~iving at remotely 
installed seismograph stations. The original data will 
remain in the Geophysical Institute Al~chives and will be 
provided upon request. 

2. list of Digital Products: 

Earthquake parameters on punched cards in standard archive format. 

B. Narrative Reports: 
Reports will provide a detailed description of the operation 
of the seismic network, including numbe:t~ and spatial dist!'i
bution of instruments and resulHng accu!'acy of derived 
earthquake parameters. A summary of seismic events t'e.corded 
during the operation will be included a.nd interpreted. 
Seismic and volcanic risk maps will he accompanied by 
interpretive reports. We shall comp.11e specific :t:>ecommendations 
as to the type of geophysical monitoring syste~ that mighthav.e 
to be established on the two volcanoes at a later·stage of the 
program, perhaps best labelled as "Environmental Monitol:'ing". 

C. Visual Data: 

Monthly, quarterly and cummulative epicenter maps. Seismic 
and volcanic risk maps. 

Do Other Non-Digital Data: 

Eo Data Submission Schedule: 

Digital earthquake parameters and epicenter maps will 
continue to be delivered quarterly with a three-month 
delay to allow for data processing (see submission schedule). 
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Data Type 
(ie. Intertidal, 
Benthic Organisms, 
etc.) · 

Seismic 

Data Products Schedule 

Media 
(Cards, cod
ing sheets, 
tapes, disks) 

Estimated 
Volume 
(Volume of 
processed data) 

Punched cards 100 cards/mo. 

OCSEAP 
Format 
(If known) 

Processing and 
Fonpating done 
by PI 
(Yes or No) 

Yes 

Collection 
Period Submission 

(Month/Year to Mcnth/Year) (Month/Year) 

Oct/77 
Jan/78 
April/78 
July/78 

Dec/77 
March/78 
June/78 
Sept/78 

March/78 
June/78 
Sept/78 
Dec/78 

_I 
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Information Required form other Investigators: 

Data from the USGS and LOGO networks are·required occasionally. Such 
data are being exchanged routinely between the three agencies involved 
in seismic risk studies in the area. Results from studies of offshore 
faulting in the western Gulf of Alaska (Research Unit 327) are relevant 
and complementary to our attempt of delineating active fault from 
earthquake data. 

x. ,Quality Assurance Plans 

Intercomparison with other seismic systems is achieved by providing 
the harmonic system magnification as a function of frequency. This 
is determined by the seismometer sensitivity, the amplifier gain» 
the telemetry system gain, and the recorder-display sensitivity. In 
the laboratory. the seismometer parameters are measured and the 
seismometer sensitivity determined. The amplifier gain is determined 
in the lab for different gain settings, and the setting noted after 
installation in the field. Recorder-display gain is determined by 
feeding a known signal into that system. 

xr. Logistics Requirements. {see attached form) 

EXPLANATION: 

C9, Aircraft Support - Fixed Wing 

This support will be required in the case of emergency 
visits in case of failure of a crucial station. These visits will 
g~nerally have to be made on relatively short notice. Tln·ee possibili
ties exist: 

(1) A suitable NOAA aircraft is in the area of the station to be 
visited and can be diverte9 for a short period of time. 

(2) The USCG air station has several times given helicopter support 
on short notice upon request through the district commanderrs 
office in Juneau. 

(3) Local charter of fixed wing aircraft on tundra tires, floats, 
or skis. as warranted. 

About 5 hour;; of fixed wing aircraft will be required for g1·ound. truth 
investigations in the Drift River valley in connection \v.ith Redoubt 
Volcano hazard studies. 

Cl, Aircraft Support - Helicopter 

About 8 hours of helicopter flying time will be required for· 
in connection with risk studies on Redoubt Volcano. 
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LOGISTICS REQUIREMENTS 

J 
For :.c OCSE~P use only. 

GI 77-9 1 ~U rr 251 
~ Ji sc..,.i p...;l~l.,;;;. n_e __ G_e_o_l o_g_y __ 

Area of Operation Kodiak 
Cook In~ Alaska PeuiPsu 

Pleas& fill in all spaces or indicate not applicable {N/A). Use additional sheets as 
necessary. Buc;~t l~,r.~ i te:::;s :onccrni,ng 11Jgi s"ti co:; s!':0ul d ~= key~'.! "to the rel~va.!lt item 
described on these forms. · 

INSTITUT!ON ___ u_n_i_v_er_s_i_t~y __ of __ A~l~a-s~k~a ____ _ PRINCIPAL INVESTIGATOR . Hans Pulp..an 

A. 
1. 

2. 

3. 

4. 

5~ 

6. 

7. 

8. 

a 
Jo 

10. 

11. 

12. 

- ,. 
= =-=·. 

.SHIP SUPPORT 
Delineate proposed tracks and/or sampling grids~ by leg, on a chart of the ~rea. 
Include a list of proposed station geographic positions. Seismic stations on 
Chowiet Island and Chirikof ~sland (see attached map). 

·Describe types of observations to be made on tracks and/or at each grid station. 
Include a description of shipboard sampling operations. Be as specific and com-
prehensive as possibleo Maintenance on exi?ting field sites. 

What is the optimum time chronology of observations on a leg and seasonal basis 
and what is the maximum allowable departure fro~·these optimum times? (Key to 
chart prepared under Ite11 1 when necessary for clarification.) 

No chronology requirements. Time period June-August : one month. 

H0\'1 many sea days are required for each leg? (Assume vessel cruising speed of 
.. 

14 knots for NOAA vessels. Do not include running time from port to beginning 
point and from end point to port and do not include a weather factor.} 

. .. - N/A. 
Do you cohsider your investigation to be the principal one for ·the operati:on thus 
requiring other activities to piggyback or could you piggyback? 

Can p1ggyback. 
Approximately ho~1 many vessel hours per day vJill be required for your observations 
and must these hours be during daylight? Include an estimate of sampling-time on 
station and sample processing time bet\-1een stations. 

Time required at each station, approximately 3-4 hours. 

What equipment and personnel would you expect the ship to provide? 

Helicopter 

What is the approximate weight and volume of equipment you wiil bring? 
500 lbs. 

Will your data or equipment require special handling?~ If yes, please 
describe: I 

\~ill _y:)u require any gasses and/or chemicals? No --If yes, .... . -d' -~ 
~..n2y snoul a~ en 

board the ship prior to departure from Seattle or time allc•.-;ed for shipment by 
barge. 
Do yot: have a ship preference, either NOAA or non·-NOA.L'.? If "yes 11 please na1:1e the 
vessel and give the reasGn for so specifying. 

NOM ship Surveyor, since it has helicopter pad. 
- ... If you :-ecom:nend ~.he use of a non-NOAA vessel, \IJhat 1s the per sea da.v charter j 

cost ar,c: huve you ·verified its availability 

H'JH r::a n;:·-=:)-=f:-=o-=p..,1 <')=-._ -=~= .. u-:-::s::-:;t~y::-o-=-u-h~?=-=. ,-:-:, ~:-::o-:-n-.-b~oc .... , r-,-~•, 'f=-o-r-~v-;:. c-;h--;;1-e-g~?-· =-i r-.c--=i,_t,-;d-e--..-,. ....,1::-.;=-. s-t-o-:::f-p-,c-:-:.f:_-:-1-:~~ -_ -- , 

pants, ~ :·r.ifically identifying any vtho are foreign natjonals. 
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B. AtRC!'6-'..F': s:_;ppc::! - :r~::::n t·rr:~~ 
l. Deline.at:e propos:::d flight lines on a chart of the area. Indicate desired flight:. 

altitude on each line. (Note£ If flights are for transportation only, chart 
subcission is not necessary but origin and destination points should be listed) 

1) Any of seismic stations indicat-ed on attached map. 
2) Drift River valley 

2 •. Describe types of observations to. be oade. 
1) Emergency visits to seismic ·installations in case of failure. 

- 2) . Ground truth investigation of Drift River valley . 

3. wnat is t:he optimum time chronology of observations on a seasonal basis and ~.,rhat 

is ,the maximum allowable departure from these optimum times? (K~y to chart: 
prepared under Item 1 when necessary for clarification} 

Unpredictable 

I 4. How many days of flight operations are required and ho~J many flight hours per day? 

I Total flight hours? 20-25 hours 
5. Do y6u consider your investigation to the principal one for the flight thus 

precluding other activities or requiring other activities to piggyback or could 
you piggyback? 

Principal 

---..---~ 

' 
6. What types of special equipment. are required for the aircraft (non carry-on)? 

Floats or skis as warranted. 
Wh~ are the weights, dimensions, power requirements~ and installation problems 
uniq•.te to the specific equipment. 

-·-
7e t,'lla.t: are the weights 3 dimensions and. power requirements of carry-on . . l ? . equJ.pmen: .. 

100 lbs. 

8., t-.lhat type of aircraft is best suited for the purpose? 
~ny single 6-engine; 180-200 HP 

9. Do you recom1end a source.for the aircraft? .-~--

If "yes" please name· the source and the reason for your re~::ommen~ation. 
Local companies. Trips have to be made on· short notice. See attached 
~f"~.±PmP_n±_ ·-10. w"hat is the per hour charter cost of the aircraft? 
$80-$100 per hour 
. --

lL Hm-1 n:;,ny people are required on board for each flight (exclusive of flight cre~,r)? 

1 to 2 

12., Where do you ·recom!!lend that flights be staged from? 
1) Kodiak, King Salmon or Horner, as warranted for seismic stations. 
2) Kenai for Drift River valley. 
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~------------------------------------------------·----~----------------------------------~-, C. A!RC~;:T S~PPORT - HELICOPTER 
---"='1-.-..,.D-.:!-ii.neatt! proposed transects and/or station scheme on. a chart of the area. 

(Note: If flights ar~ for transport of personnel or equipment only from base 
camps to field camps and visa versa, chart submission ls not necessary but 
origin and destination points should be listed) 

1) All statians on attached mapss except for CHI, CHO, which require ship
based operation; also see attached. 

----------~------------------------------------~-------------------------------------~ 2. Describe types of observations to be made. 

3. 

4. 

Annual service.and maintenance of seismic station. 

w'"hat is the optimum time c:..hronology of observations on a seasonal basis and '1-.'hat 
is the maximum allowable d~parture from these opti~um times?. 

+ July 1 through September 1 - 1 month 

How nany days_ of helicopter operations are required and ho•o~ many flight hours 
per day? 20-25 days at 5 hours p~r day 

Total flight hours'l 100-125 hours 
------------------------------------------------------------------------------------------5. How many people are required on board for each flight (exclusJ.ve of the l)ilot:)? 

6. 

2-4. 

l-.1hat are the weights and dimensions of equipment or supplies to be transported? 

200-250 lbs./station 

1. What type of helicopter do you recommend for your operations and why? 
UHlH or Bell 206B. Both aircraft have proven satisfactory in the past. 

8., Do you recommend a particular source for the helicopter? If uyes" please name 
the source and the reason for your recomm~ndation. 

NOM 

9. What is the per hour~harter·cost of the helicopter? 

N/A 

10. Where do you recommend that flights be staged from? 
Kodiak, King Salmon, Port Heiden, and Homer. 

11. Will special .~avigation and communications be required7 

No. 
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L Whac ar~ your requirements tor quarters and subsisl:e.'1ce in th2 field area? 
{these requirements should be broken down by (a) location. (b) calendar pe~iod, 
(c) nu~ber of personnel per day and total Qan days per period) 

(A) Accommodations required during ·service trips to seismic stations 
in Kodiak,. Homer and King Salmon. 

----------~~------------------------------~---------------=--~~=---·--~------~~~-; 2~ Do you :a:ecommend a particular source for this support? If "yes" please name 
the source and the reason for your recommendation. 

·Kodiak: U.S. Coast Guard Station 
Homer: Geophysical Institute Facilities 
King Salmon: U.S. Fisheries cabin or connner-cial facility. 

The· above have proven the most convenient and cheapest accommodation in the past. 

----------~----~ 3. What is your estimated per man day cost for this support at each locatioa1 

$30.00 

How did you. derive this figure, i$e0,. what portion represents qua-cters a•1d what 
portion represents subsistence and is the figure based on established comrn.m:cial 
rates at the location or on estimated costs to establish and mainl:a.in a field 
camp? 

30% quarters~ 70% subsistence based on past experience. Costs will he 
higher if commercial facilities have to be used everywhere. 
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UNIVERSITY OF ALASKA 

LOWER COOK INLETr KODIAK ISL~ND, 
-

AND ALASKA PENINSULA SEISMIC NETWORK 

STATION NAME CODE LATITUDE LONG{TUDE ELEVATION COMPONETS 

AUGUSTINE IS. KAMISHAK AUK 
AUGUSTINE IS. MOUND AUM 
AUGUSTINE IS. WEST AUW 
BLUE MOUNTIAN BMT 
BRUIN BAY BRB 
CAPE DOUGLAS CDA 
CHIFUKOF ISLAND CHI 
CHOWIET ISLAND CHO 
DEADMAN BAY DMB 
FEATHERLY PASS FLP 
HOMER HOM 
KING SALMON KSL 
SITKINAK ISLAND SII 
MCNEIL RIVER MCN 
KIDDLE CAPE MMC 
OIL POINT OPT 
PINNACLE MOUNTIAN PNM 
PUALE BAY PUB 
RASPBERRY ISLAND RAI 
REDOUBT VOLCANO RED 
SHUYAK ISLAND SHU 
SPIRIDON LAKE SPL 
UGAK BAY UGB 
UGASHIK LAKE UKL 
YELLOW CREEK BULFF YCD 
ZACHER BAY ZRB 

( NOFnH > (WEST) C METERS i 

. ---~---- --------- ---~----- --~---~~~ 

59 20~05 
59 22 .2.-s 
!)9 23.16 
58 02.8 
59 25o20 
58 57.32 
55 48.5 
5{) 02.0 
57 05~23 
~0 42.7 
59 39.50 
58 42o2 
56 33.60 

'59 06.06 
57 20e00 
59 39~16 
56 48'.3 
57 46.4 
58 03.63 
60 25~14 
58 37 ~ll8 
57 45.55 
57 29~00 
57 24e1 
56 38~9 
57 32.50 
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153 25~62 
153 21.17 
153 33.02 
156 20.2 
153 56.78 
153 31.77 
155 38.6 
156 42.7 
153 57.63 
156 15f9 
151 38c60 
156 39.7 
154 10.92 
154 11~99 
154 38.1 
153 13.78 
157 35,.0 
155 31.0 
153 09t:55 
152 46,32 
152 20t93 
153 46 .. 28 
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TELEMETER REPEATER SITES 

LATITUDE LONGITUDE ELEVATION COMPONENTS 
STATION NAME CODE (NORTH) (WEST) (METERS) 

Spruce Island SIR 57 54.5 152 26.1 240 

Cape Chimiak CCR 57 37.1 152 09.2 30 

Ugak Island UGI 57 26.4 152 12.2 300 

Naknek NAK 58 58.8 156 44.5 40 

Big Mountain . BIG 59 25.4 155 13.6 720 
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XII. Management Plan: 

A major portion of the project is directed towards operating a 28-
station seismic network in the study area. The principal investigators, 
under whose direction the system was built up over a time period of 
several years, will maintain overall supervision. Technical matters 
and instrument repair will be handled by electronic technicians who have 
been associated with the system over the past years. 

GI 77-9'+ 

Data processing (film reading, routine computer processing) will primarily 
be performed by graduate students. Data analysis and preparation of 
information products will be handled by the principal investigators with 
J. Kienle concentrating on the volcanic risk aspects and H. Pulpan on the 
seismic risk aspects. 

A quarterly, semi-annual, and annual report will be submitted in sufficient 
time during the contract year to be in OCSEAP hands by the first day of 
January, April, July, and October. The annual report will be prepared 
in consultation with principal investigators working on seismic risk 
assessments in the Bering Sea and the Eastern Gulf of Alaska. 

Combined Activity/Milestone/Data Management charts will be submitted 
(updated) quarterly. 

See attached Milestone Chart 
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XIII. Outlook: 

A) Seismic Risk 

(1) Operation of the regional seismic network 

Towards the end of the FY 78 program the results derived from 
the operation of the seismic networks will be assessed with 
respect to their relevance to risk ·studies associated with 
resource development in the area. On the basis of this 
assessment, a decision should be made whether or to what 
extent to continue the operation of the system. We ant]
cipate, however, an additional year of operation especially i.n 
the Kodiak area at the present configuration. · Milestones, 
logistics, and cost requirements will be similar to those of 
the seismicity aspects of the.current contract. 

(2) Risk studies 

During the FY 78 program, more emphasis will be placed upon 
risk analysis proper than during the past stages of the probTam 
which were largely concerned with bringing the regional monitoring 
system to a reliable level of performance. Successful com
pletion of the risk studies would imply that the fundamental 
seismological input parameters for seismic zoning and micro
zoning are available. We then see the focus of our studies 
shifting towards the engineering seismological aspects of the 
risk problem. These studies would be conducted towards 

(a) which of the many risk and site evaluation schemes 
presently in use are the most valid ones for the study 
area, arid 

(b) what type of surface and subsurface geologic and so]l 
conditions present the greatest seismic risks and what 
is their distribution. Such work woul.d primarily involve 
analysis work and could be conducted at an annual cost of 
about $45~000. 

B. Volcanic Risk 
The first milestone of the volcanic risk studies in Cook Inlet will 
be the identification of volcanic hazards on the flanks and vicinity 
of tha two most active Cook Inlet volcanoes: Augustine and Redoubt. 
This work -vlill result in a volcanic risk zoning of the immediate 
vicinity of the two volcanoes, The next logical step would be to 
extend the study to the other three Cook Inlet volcanoes: Spurr, 
Iliamna, and Douglas. All three present lesser threats to offshore 
oil development, restricted to poisonous fumes and ash fallouts. 
Douglas Volcano has some tsunami generating potential through 
impact of mud and pyroclastic flows on the ocean surface along its 
northern slopes,. 
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Hazards from poisonous fumes and ash fallouts from volcanoes on the 
.Alaska Peninsula probably pose little problems for the Kodiak shelf 
base area$ but should be considered for Shelikof Strait and Bristol 
Bay. All of these studies could be conducted at the present funding 
level. 

Geophysical monitoring of selected volcanoes,. such as Augustine and 
Redoubt, and the development of a early warning system may become 
necessary as the OCS assessment program matures into an environ-
mental monitoring stage. At the present time, geophysical monitor-
ing of volcanoes in Alaska has been restricted to short-period 
seismology, which proved to be fairly successful. There are, 
however, other precursors to eruptions besides increased seismicity 
which have proven quite useful for eruption prediction in other 
volcanic areas of the world; those are temperature surface deforma
tion and gas chemistry. In anticipation of the necessity to eventually 
monitor active volcanoes near developing offshore areas, we would 
propose beyond 1978 to test the usefulness of temperature, surface 
deformation~ and gas chemistry measurements for continuous, telemetered 
monitoring. The requirem~nt of continuous and telemetered monitoring, 
which we feel is essential in Cook Inlet, mandates inst1·umental 
development. We would anticipate increased funding levels for the 
volcanologic aspect of our program, and it may then become necessary 
to separate our seismic and volcanic research into two research 
proposals. 
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XIV. Contractual Statements: 

1. A schedule for data submission for each task order has been, and 

will continue to be, submitted and updated each quarter. 

2. This statement is in accordance with our base contract, and Ne 

will continue to comply. 

3. See section XIII of this proposal. The Univ~rsity of Alaska will 

continue to negotiate a Voucher Specimen Policy with NOAA/OCS. 

We wi11 comply with the then agreed to policy. 

4. See section XV of this proposal. The University of Alaska agrees 

that the Principal Investigators can travel to the Project Office 

at least twice during the contract year~ provi,ded that such trave'l 

is in accordance with University of Alaska travel policy and con

sistent with other University duties of the Principal Investigator~ 

5. Data wi 11 be provided in the form and format agl~eed to by the 

University and NOAA/OCS in the negotiating of the Data Management 

Plans for each of the tasks falling undel'' the jurisdiction of this 

office. 

6. As per Article 9 of the base contract, the University of Alaska 

agrees to the following: 11
o •• a11 archivable data is to be sub

mitted by the contractor to the Contract Data r\ianager within 120 

days after acquisition. Certain data sets such as plankton counts 

or volumes are not available until sorting of samples is complete. 

The data so obtained are archivable '!20 days fo'l1owing the actual 

sorting or other 1abm1 atory procedure. 11 

304 



GI 77-94 

7. Within 10 days of the completion of a cruise or data gathering 

effort, a ROSCOP data collection inventory form (NOAA 24 .. 23) will 

be submitted to the Project Data Manager by the Chief Scientist. 

If the Chief Scientist represents the contracts covel·ed by this 

office, the form will be sent through this office. 

8. This is in accordance with the base contract with which W@ shan 

comply~ 

9. Three copies of all publications or presentation abstl'ac·ts or manu

scripts pertaining to technical or scientific matt1rial developed 

under OCSEAP funding will be submitted to the COTR six~y days prior 

to publication or presentation. Copies of a11 rw\'IS l'eleases mention

ing OCS or using information gathered by OCS funding will be sent to 

the COTR two working days prior to release. 

10. The fall owing acknowledgment of sponsorship u'ri 11 be used: 

"This study was supported under contract 03-5-022-56 

between the University of Alaska and NOAA~ Department 

of Commerce through the Outer Continental Shelf 

Environmental Assessment Program to which funds were 

provided by the Bureau of land-Management, Department 

of Interior. 11 
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E. OTHER INFORMATION 

The principal investigators have both been involved in recent projects 
related to the program tasks.- J. Kienle has held several. contracts 
concerning volcanological research and has been studying and instrument
ing Alaskan volcanoes since 1965. Since 1970 his effor·ts have concentrated 
on Augustine Volcano. He was in charge of the emergency investigations of 
the recent Augustine eruptions. H. Pulpan has, over the past year~s, been 
in charge of installing and operating a seismic network on the Alaska Peninsula, 
which is part of the regional network providing the data base for the 
proposed stud,ies. He has also been involved in Engineer'lng Seismology work 
and has recently completed a study of seismic risk problems associated with 
the Denali fault. ' 

The following studies presently conducted by the Principal InvestigatoJ:>s 
overl~p in part with the proposed program: 

Operation of a TelemeteredSeismic Network on the Alaska Peninsula, 
(ERDA, H. Pulpan). 
Volcanic Hazards in Cook Inlet (State of Alaska, Dept. of Natural 
Resources, Division of Geologic and Geophysical Surveys, J .. I<ienle). 
Mechanism of Emplacement and Welding of Pyroclastic Flows, Augus·tine 
Volcano, (NSF- pending, J. Kienle and M. F. Sheridan). · -

The principal investigators will devote 25% of their time towards the 
fulfillment of the contract obligations and shall take full responsibilities 
for timely completion. 
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PUBLICATIONS: 

Published Articles 

Pulpan, H. and A. EQ Scheidegger, Calculations of tectonic stresses 
from hydraulic well fracturing data, J. of the Inst. Petr., 51, 
169-176, 1965. 

Pulpan, H. and A. E. Scheidegger» Statistical analysis of seismic 
faulting, Pure & Appl. Geoph., 61, 89-94, 1965. 

Pulpan, H., A complex variable technique for the stress field around 
an elliptic underground inhomogeneity, Pure & Appl. ~ph., J.J!.., 
137-146, 1969. 

Pulpan5 H. and A. Eo Scheidegger~ Compressional angles of isallo stress 
theory for a circular-cylindrical, spherical and elliptic-cylindrical 
elastic inhomogeneity in an elastic ntedium, Pure & Appl. Geo:e.h:._., 76~ 
147-152, 1969., 

Berg, E. and H. Pulpan, Tilts associated with small and medium size 
earthquakes, .J. Ph;ys. Earth» 19, 59-78, 1971. 

Re~orts 

Forbes, R. B. 9 H. Pulpan and L. Gedneyf Seismic risk and the Denali 
Faults Part 1., Tectonic history, seismicity and the development 
of design earthquakes and computer models. Prepared for Gulf 
Interstate Engineering Co., 1976. 

Pulpan, Hand R. B• Forbes Seismic risk and the Denali Fault~ Part 2.~ 
Soil response and simulated earthquake motion. Prepared for Gulf 
Interstate Engineering Co., 1977. 

April 1977 
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PUBLICATIONS: 

Published Articles 

Berg~ E., S. Kubota and J. Kienle, Preliminary determination of 
crustal structure in the Katmai National Monument~ Alaska, 
Bull. Seismol. Soc. Am., 57{6), 1367-1392, 1967. 

Kienle~ J., Gravity traverses in the Valley of Ten Thousand Smokes~ 
Katmai National Monument, Alaska, J. Geophys. Res., 75(32)~ 
6641-6649~ 1970. . --

Kienle, J .. ~ Gravity and magnetics measurements over Bowers r·idge and 
Shirshov ridge~ Bering Sea, J. Geophys. Res.~ 76,(29), 1971. 

Forbes, R. B. and J. Kienle, Mount Saint Augustine, restless volcano~ 
Pacific Search, ~(3), 3-4, 1971. 

Mauk, F. J. and J. Kienle, The triggering of·microearthquakes at 
St~ Augustine volcano, Alaska, by earth tides, Science, 182(4110), 
386-389, 1973. 

Forbes~.R. B. and J. Kienle, Augustine eruption damages university 
research facilities~ Now in the North~ 6(2), 6~7, April, 1976. - ' 

Kienle, J. and D. L. Turner, The Shumagin-Kodiak batholith: A 
Paleocene magmatic arc?, Geol. Rep. 51, Short Notes ·.:m Alaskan 
Geo.logy, Alaska Div. of Ge:ol. and Geophys. Surveys, State of 
Alaska, Dept. of Nat. Res., p.9t 1976. 

Kienle, J. and R. B. Forbes, Augustine ~ evolution of a volcano~ Annual 
Report, Geophysical Institute, University of Alaska, 1975-76 
p. 26. 

Holden, J. C. and J. Kienle!) Buckles, kinks~ and anti-arcs in the 
Aleutians, Geology, submitted, 1977~ 

Kienle, J. and G. E. Shaw~ Augustine Volcano eruption - satellite 
imagery, J. of Volcanology and Geotherm. Re·s., submitted, 1977. 

Reports 

Berg 5 E. and J.·Kienle, Gravity measurements in the Katma1 Volcano 
area 11 Alaska, Scientific Report~,Geophysical Institute, University of 
Alaska~ UAG R-176, 1966. 

Berg, E., L. 5edney 9 S. Kubota, K. Hanson and J. Kienle. The June 21, 1967 
earthquake series at Fairbanks, A1aska: aftershock locations~ dep~h 
and magnitudes 9 Scientific Report~ Geophysical Institute, Un1vers1ty 
of Alaska, UAG R-193, 1967. 

· · · h · 1 reference to Augustine K1enle, J., Alaskan volcano stud1es, w1t spec1a . 
volcano, The Utilization of Volcano En::9Y~ Proce~d 1 ~§~4U·~d-J~pa~ Cooperative Science Seminar Hilo, .Hawa11: Feb. 4- ' ' · • · 
Colp and A. F. Furumoto, 205-224s 1974. 
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Davies·, J. N., L House, K. H. Jacob, R. Billiam, V. F. Cormier 
and J. Kienle, A comprehensive study of the seismotectonics of the 
Aleutian Arc, Ann. Progress Rept., U. S. ERDA-Contract (11-1)3134, 
Lamont-Doherty Geol. .Obs. of Columbia University, 69pp. , 1976. 

Professional Meetings 

Berg, E., L. Gedney, S. Kubota, K. Hanson and J. Kienle, The June 21~ 1967 
earthquake series at Fairbanks, Alaska: aftershock location$~ depths 
and magnitudes, 18th Alaska Science Conference, AAAS, U. of Alaska~ 
August, 1967, {abstract). 

Kienle~ J., Gravity traverses in the Valley of Ten Thousand Smokes~ 
Katmai National ~lonument, Alaska, EOSs Trans. Am. Geo~h,Y,s. Union~ 
50{4), p. 340, 1969 (abstract). 

Kienle, J., Gravity measurements in the Aleutian .Archipelago and 
their interpretation, EOS, Trans •. Am. GeoRhxs. Union, 50(4)~ p. 205, 
1969 (abstract). · · 

Ewing, M., W. J. ludvtig, J. I. Ewing and J. Kienle~ ·Geophysical. 
investigations in the Bering Sea and the~r implications, The 
Inaugural Symposium, Geophysical Institute) University of Alaska? 
College, Alaska, 1970 {abstract). 

·Kienle, J., D. K. Bingham and R. B. Forbess Seismic and geologic 
evidence of pre-1912 tuff depo.sits in the Valley of Ten Thousand 
Smokes~ Katmai National Monument~ Alaska.~ EOS~ Trans. Am. Geophys. 
Union, ~(11), p. 829~ 1970~ {abstract). 

Kienle~ J., t1arine gravity meaurements over Bower ridge and 
Shirshov ridge and adjacent basins in the Bering Sea, 2nd 
Internato Symp. on Arctic Geology~· Februar·y 1971, (abstt·act). 

Forbes, R. B. and J. Kienle~ Petrology of pre-1912 pyroclastic deposits 
in the Valley of 10,000 Smokes~ Alaska, IUGG - IAVCEI Syr.1postum on 
Acid .Volcanism, Moscow, USSR~ August 1971$ (abstract). 

Forbes, R. B., J. ·Kienle and D. Harlow, Microseismicity of Augustine 
volcano, Alaska.~ IUGG ... IAVCEL Symposium on Acid Volcanism;> f1osco\'l, 
USSR~ August, 1971, {abstract). 

Kienle, J., R. B. Forbes and D. H. Harlow, Recent microearthquake 
swarm activity at Augustine Volcano, Alaska, EOS, Trans. Am. Geophys. 
Union, 52(11), p. 925, 1971,. (abstract). 

Kienle, J. and R. B. Forbes, Augustine Volcano research project, 23rd 
Alaska Science Conference, AAAS, U. of Alaska~ 1972 (abs·~r·act) 

Kienle, J., Volcanogenic microearthquakes of ~ugustine Vo1cano2 Alaska 
EOS, Trans. Am. Geophys. Union~ 53{11), p. 1044, 1972 (abstract), 

Mauk, F. J. and J. Kienle, The triggering of microearthquakes at 
St. Augustine volcano by earth tides 5 EOS, Trans, Am. Geophys. Union, 
54(4), 376, 1973, (.abstract). 

310 



PAPERS (Cont'd) 
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Lallas D. J. and J. Kienle, Microearthquake activity and volcanic 
tremor associated with Strombolian eruptions of Pavlof Volcano, 
Alaska, IUGG-Interdisciplinary Symp. 14, Deep and shallow struc
tures of volcanoes, Grenoble, France, Aug. 25-Sept. 6, 1975, 
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Kienle, J. and He Pulpan, Tidally triggered microearthquake activity 
at Augustine Volcano, Alaska, IUGG-Interdisciplinary Symp. 24, 

·Tidal interactions including earth tides, Grenoble, France, Aug. 
25-Sept. 6, 1975, Abstracts, 206, 1975. 

lalla, D. J. and J •. Kienle, Thermal studies on Augustive Volcano, 
Alaska, EOS, Trans. Am. Geophys. Union, 57(4), 347, 1976 (abstract}. 

Kienle, J. and R. B. Forbes, Eruptive history and effects of the 
1976 Augustine eruption, Am. Geophys. Union, Special Augustine 
Session, April 14, 1976. 

Wilson, C. R. and J. Kienle, Intrasonic signals generated by Augustine 
Volcano during the 1976.eruption, Am. Geophys. Union, Special 
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Shaw, G. E. and J. Kienle" Plume dynamics and trajectory analysis of 
the January, 1976 9 Augustine eruptions Am. Geopnys. Union) Special 
Augustine Session~ April, 14~ 1976. 

~(ienle~ J., Augustine Volcano Eruptions 1976~ 27th Alaska Science 
Conference~ AAAS, U. of Alaska~ Aug. 4~ 1976 {banquet presentation}. 

·Holden, J. C. and J. Kienle, Geome.try of a subducted plate and anti
arc segmentation of the Aleutian vo1catiic chain, Am. Geophys. 
Union, 23rd Pac. N. W. Reg. Meeting~ Sept. 30, l976J {abstract). 

Barretts S. A., D~ B. Stone and J. Kienle~ A three-dimensional model of 
· Augustine Volcano, Am. Geophys. Union, 23rd Pac. N. W. Reg. ~teeting~ 

October l, 1976 (abstract). 

Johnston, 0. A., H.-U. Schmincke and J. Kienle, The 1976 eruption of 
Augustine Volcanos Alaska, and evaluation of hazards for future 
eruptions, Geol. Soc. of Am., Cordi1lerian Section 'Neeting, 
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Dr. Herbert E. Bruce 

GEOPHYSICAL INSTITUTE 
C. T. ELVEY BUILDING 

UNIVERSITY OF ALASKA 
FAIRBANKS. ALASKA 99701 

August 5, 1977 

Bering Sea-Gulf of Alaska Project Manager 
OCSEAP 
P.O. Box 1808 
Juneau, Alaksa 99802 

Ref: Research Unit 251 

Dear Dr. Bruce, 

--------------

Thank you for your letter of July 27, 1977 concerning the FY 78 renewal 
proposal entitled "Seismic and Volcanic Risk Studies - Western Gulf of 
Alaska. 

We agree to your request conditions to incorporate into our next report a 
concise description of the telemetry gear used in our seismic recording 
network and each quarter to report the percentage up/down time of the 
instrumentation. We shall also describe any changes made in the seismic 
system and to summerize the history and success rate of instrumentation 
in the annual reports. 

As requested I am sending a copy of this letter to Boulder. 

HP:plm 

cc: OCSEAP/NOAA 
RX4 
325, Broadway 
Boulder, CO 80302 

Si~.c~rel . I . 

__.J,- . (t-v/ 
,,.j 

Hans Pulpan 
Assistant Profes o 
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RFx41-251-545 

Dr. Hans Pulpan 
Dr. Jurgen Kienle 
Geophysical Institute 
University of Alaska 
Fairbanks, AK 99701 

Ref: Research Unit 251 

Dear Drs.Pulpan and Kienle: 

r·; , ..,.~ r .... r .. -.... ~ 1 -t ,, - ~ 
... tht:. .. """'Jn .. Juenia .:::,::e-.d· .t.r.vtrcntn~:l.tal 

A;;sessmer;i Pro:-J:\'lm 
h!...:·ri:;:; s~d-(~:.tlf of ltlas:~a. Prc;ir.:;-.:.~: ()fhce 
t'. 0. lFlCB 
lune.:l\J, Al~13ka 99802 
PH: 9G7-585-7432 

Your FY 78 renewal proposal titled "Seismic and Volcanic Risk studies
l.o/estern Gulf of Alaska" has been reviewed by the Juneau Project Office. 
11m happy to state that the proposal is acceptable at your requested 
level of $165,097 with one addition. 

1. Please incorporate into your next report a concise description of 
the telemetry gear used in your seismic recording network, and, 
each quarter, please report the percentage up/down time for the 
instrumentation. When major changes in the seismic or telemetering 
apparatus are contemplated, please describe the-changes in the 
quarterly reports and summarize the history and success rate of 
instrumentation in the annual report. 

1-Je were glad to see that you'll be extending your volcanic risk studies 
to Mt. Redoubt. The Augustine material has been most interesting. 

If you have questions concerning any of the above guidance. please phone 
the Juneau Project Office, {907) 586-7436. 

Your letter agreeing to these changes, or a revised work statement, must 
be sent to and rece·ived in the Juneau Project Office, with a copy to 
Boulder no later than August 1, 1977. If there are extenuating circum
stances which prevent you from meeting this schedule, please phone the 
Project Office. The short deadline is required to ensure continuous 
funding of your project in FY 78. 

Upon receipt of your work statement, revised in accordance with the 
above guidelines, we Will initiate contracting procedures for FY 78. I 
look forward to your continued involvement in our program. 

Please be advised that the final funding commit~ent and level are 
contingent on the approval of the FY 78 OCSEAP budget by BLN. 

Sincerely, 

( '·: ,:;i(;mt::d by 
~icrbert E. E3ruce 

Herbert E. Bruce 
Bering Sea-Gulf of Alaska Project Nanager 

cc: Program Office 
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PROPOSAL TO 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

FOR 

SUBSEA PERMAFROST: PROBING~ THERMAL REGIME AND DATA ANALYSIS 

OCS EAP RESEARCH UNIT NO. : . 253 

CO-PRINCIPAL INVESTIGATORS• T. E. Osterkamp 
W. D. Harrison · 

TOTAL COST OF PROJECT: $82,955 
PERIOD OF WORK: October 1, 1977, to 

September 30, 1978 

INSTITUTION AND DEPARTMENT: Geophysical Institute 
University of Alaska 
Fairbanks~ Alaska 99701 

2 ~-~~~Date !/1}7. 
T. E. Osterkamp ~/ 
Co-Principal Investigator 
Geophysical Institute 
University of Alaska 
Fairbanks, Alaska 99701 
Telephone Number: (907) 479-7548 

U {)_ ~ Date ¥17} 
W. D. Harr1son 
Co-Principal Investigator 
Geophysical Institute 
University of Alaska 
Fairbanks, Al.aska 99701 
Telephone Number: (907) 479-7706 

~~~~~~~~~~~~~--Date ~;L~7 
Keit B. Mather, Vice . ncellor for Jt: Research and Advanced Study 

{l/SJ University of Alaska 
Fairbanks, Alaska 99701 
Telephone Number: (907) 479-7282 
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Business Manager 
Geophysical Institute · 
University of Alaska 
Fairbanks. Alaska 99701 
Telephone Number: (907) 479-7644 

fTVYJ ·· ·/ .,(>~ . Datelft'!Ll/ 
~eli~ Acting Director . 
Geophysical Instit~te 
University of Alaska 
I:airbanks, Alaska 99701 
Telephone Number: (907) 479-7393 



I. A. 

C. TECHNICAL PROPOSAL 

Title: Subsea Permafrost: Probing, Thermal Regime and 
Data Analysis 

B. Research Unit Number: 253 
C. Contract Number: 03-05-022-55 

GI 77-96 

D~ Proposed Dates of Contract: October 1, 1977-September 30, 1978 

II. Principal Investigator(s) 

A. T. E. Osterkamp 

B. W. D. Harrison 

III. Cost of Propo~al Federal Fiscal Year 1978 

Total: $82,955 

Distribution of Effort by Lease Area 

1. Aleutians 
2. Beaufort Sea $58,000 
3. Bristol Bay 
4. Chukchi Sea $24,955 
5. Kodiak 
6. Lower Cook Inlet 
7. NEGOA 
8. Norto~ Sound (see Section VI) 
9. St. George Basin . 

10. · Non-lease-area laboratory or management 
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IV. Background 

The existence and some of the characteristics of subsea permafrost 

have been established at Prudhoe Bay, Barrow, and other locations in the 

Beaufort and Chukchi Seas by drilling, probing, and seismic methods, as 

well as studies of shoreline history, sea bed temperature, and regional 

geology. Theoretical concepts of the nature of the heat and salt trans

port mechanisms have begun to shed some additional light on the distribu

tion and nature of subsea permafrost. The approach is to complete 

measurements made in key representative areas, and to make measurements 

in other new areas, while using the theoretical concepts to infer 

characteristics of unstudied regions. This war!~ is coordinated with 

other related OCSEAP studies, particularly the drilling efforts of 

R.U. 105, the seismic work of R.U. 271 and the shoreline studies of R.U. 

473. 

V. Objectives 

Develop the capability to predict the presence or absence of subsea 

permafrost and its properties by: 

(1) collecting and analyzing environmental data (regional 

geology, sea bottom temperature, ice cover, sediment 

characteristics and shoreline history) 

(2) using these data in existing models or models under develop

ment to predict the extent and states of subsea permafrost. 

Detailed objectives are described in the next section. 
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VI. General Strategy and Approach 

Because of the thousands of kilometers of Alaskan coast potentially 

subject to offshore permafrost conditions, the work so far has involved 

sampling at a few representative offshore sites, with wider inferemsces 

made on the basis of regional geology, shoreline history, and heat and 

salt transport models. As noted earlier, coordinated efforts amo~ a 

number of investigators using different techniques have been made. Our 

present project is to investigate subsea conditions with the help :Olf 

light-weight probes, and to infer larger-scale conditions from other 

data, and from theory. 

Broadly speaking, our strategy in the Beaufort Sea has been to 

concentrate our efforts at sites in two major areas--west of Harrisan 

Bay and east of Harrison Bay--which are characterized by very diffe£ent 

permafrost conditions, at least onshore. West of Harrison Bay, the 

permafrost is thin ("' 350 m) with loH ice content at depth and fine

grained soils. East of Harrison Bay the permafrost is thick (~ 60® m) 

with high ice contents at depth and coarse-grained soils. It is tenta

tively assumed that these conditions can be extrapolated offshore. By 

concentrating our efforts at a few sites in these two areas, we hope to 

be able to extrapolate the information obtained over most of the areas. 

To date, most of our and other research has been performed at Prudl~s 

Bay and at Elson Lagoon near BarroN \vi th only fragmentary evidence from 

other sites. 

Many questions remain to be answered, but in the Beaufort Sea we 

feel that in the next year the highest pr~ority should be to complete 

important data collection at the sites under most intensive study 
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(Prudhoe Bay and Elson Lagoon), and to set up a line of holes in an area 

of rapid coastal retreat, probably Cape Simpson. Even less is known 

about the Chukchi Sea, but given funding and timing constraints, we feel 

that work must be limited to the Barrow area in the next year. The 

southern extent of subsea permafrost is an important question, and there 

seems to be at least some possibility of establishing a hole in Norton 

Sound in.the next year. A list of the detailed field objectives of the 

work in the coming year, divided into primary and secondary categories, 

is as follows: 

Primary field objectives: 

(i) to measure temperature in a jetted hole about 10 km outside 

the barrier islands in the Beaufort Sea off Prudhoe Bay. 

(ii) to measure temperature and interstitial water salinity in a 

line of holes in the Beaufort Sea at a location of rapid 

shoreline retreat, probably Cape Simpson. 

(iii) to measure interstitial water salinity in two holes in Elson 

.Lagoon, and possibly temperature iri one deep hole. These . 

measurements are to complement those made at this site in 

spring 1977. 

(iv) to measure interstitial water salinity and temperature in one 

or two near- shore holes in the Chukchi Sea near BarrO\<J. 

Secondary field objectives: 

(i) to measure temperature at a second offshore hole at Prudhoe 

Bay. 

(ii) to measure intersitital water salinit~ at closely spaced 

intervals in one near-shore hole at Prudhoe ~ay. 
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(iii) to measure temperature in one hole in Norton Sound. 
~ 

Probably only one, or possibly two, of these secondary objectives 

will be achieved. 

Larger-scale subsea permafrost conditions ·will be discussed using 

geologic and seismic data, shoreline history, and theory, as noted 

previously. 

It is recognized that this list of priorities leaves some obvious 

important gaps; these are discussed in Section XVI. 

VII. Sampling Methods 

Data beneath the sea bed will be obtained by the driving or jetting 

of probes that can be transported by snow machine, airplane, or helicop-

ter. The depth accessible depends upon soil type; 3.8 m below the sea 

bed is our record so far. Temperature and interstitial water salinity 

can be determined by this technique, although the latter is slow in 

fine-grained soils. The technique for determination of salinity has 

been developed with NSF support. Ice thickness, sea bed temperature, 

and water depth profiles are also measured. 
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VII I. Analytical Methods 

The results can be used as control for a seismic search for a 

bonded subsea permafrost table (R.U. 271). The results of these studies 

can be extended over a larger area with the help of shoreline history 

data (R.U. 473), sea bed temperature data, and the regional geology, as 

noted earlier. We plan an analysis using existing knowledge of heat 

and salt transport mechanisms in subsea permafrost. These mechanism's 

are under investigation in NSF and Sea Grant sponsored research. 

IX. Anticipated Problems 

Success of the offshore hole at Prudhoe Bay depends on the ice 

movement. Based on experience gained in spring 1977, the chances are 

good that we can succeed, but the chances for failure should be recog

nized. 

A chronic problem for planning field work and analysis is the lack 

of near-shore bathymetry on the coastal charts in the southern Chukchi 

Sea. 
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X. Deliverable Products 

A. Digital Data: 

N/A 

1. Recorded Parameters: 

2 .. List of Digital Products: 

B. Narrative Reports: 

Narrative reports containing data, graphs, tables; etc., 

and discussion of larger-scale permafrost distribution. Host 

of the data will be collected in May, 1978, and submitted 

in the quarterly reports as soon as reduced. A descrip-

tion of the data obtained will be given in the June, 1978, 

quarterly report. 

C. Visual Data: 

N/A 
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XI. Information Required from Other Investigators 

Data from other investigators will be obtained through channels 

already established. Our data analysis will proceed in cooperation and 

consultation with other workers. 

Oceanographic data from Chukchi and Beaufort Seas will be needed as 

it becomes available. 

XII. Quality Assurance Plans 

Our thermistor probes are calibrated in ice baths, triple-point-of

water cells and controlled temperature baths. The accuracy of these 

calibrations is about +O.Ol°C in the range of temperatures that we 

normally encounter in the field. Salinity measurements are compared 

with those made on standard solutions. The rest of our measurements are 

routine and require the use of simple tape measures, counting procedures, 

crude timing of events, etc. 
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B. AIRCRAFT SUPPORT FIXED WING 

Transport 4 men'from Prudhoe Bay-Deadhorse to Cape Simpson, together 
with about 2500# of equipment from Prudhoe Bay, and hut and other 
'living gear from Barrow; This would be about May 1. About 2 weeks 
later all the gear and the men would be returned ~o Barrow. 
Probably 2 Cessna 180 flights would be required about May 25, to 
Simpson for hole logging. 

One of our secondary objectives would require transportation of 2 
men and 600 pounds of equipment to inner Norton Sound, probably 
from Nome. This could be either fixed wing or helicopter, as long 
as sea ice landings are possible. Accurate positioning would 
increase the value of our work and for this the Global Navigation 
·System of the NOM Bell 205 helicopter would be ideal. The operation 
could be done in 1 day, but the aircraft would have to stand by 

. several hours,. or return. The site would need to be revisited 
about 1 week later. 
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1. o~ ii~·~-~~t:-;:;-·:,-r~rrisi:!tf".trZ;;_~·;::-~ i:-~~~~~"d7~;:~~i:-.t:: £~-;~·-;:;·;;!;~~=:~ r~·;-~·;.j;;!·~-t~-;-;-.:·~i.i,-;·!-~:;,~~~ _ .... - ·.·-·---
.C..;ot·~= lf l:.li.cihts ;n·•.! (nr tr."'!n:-;;J•,rt o[ p,.-c:;or.n-.!1. or. eq~ti;•:::t~n:· "liLy I.!."O·I lt..:;r~ 

c:;.!inps co· fi...:!Ld c:.J;O!ps and vi.:;.1 \'r•cs;:~, r·h;,rt. su~··•:ti:;~~.:.on i:; 11111.: th·<·,·:;~,:.tcy i,l!i: 

oc.i:;i.n and <lt!sti.n3tion pointJ ~;houJd br~ I t.~;tc:rl) 
Need to occupy 1 or 2 stations 10 km N of Reindeer Island off Prudhoe Bay, and.to 
return twice during following week. Need priority on helicopter use, because ice 
motion may destroy holes before they are logged. Need working Global Navigation 
System. 

Holes are to be jetted into sea bed by two men with light equipment, and 
logged several times for temperature. 

--·----· ... 
.l. h"!1.:.1t i:; the .opti..:um ti::~e· chronolo:~Y o.f ,;iJ:;:~.:'J;J.t i..o:1..:; on a. S•..!<~:;onal ba:;!.~ .1::J ·.,·:hit 

is thtO! ~:~aximul!l .:tllowable departure frcra th2se uptbl!m tia:es? . 
The work should begin May 1. · A few days earller would be satisfac-tory, but 
later woulc;l seriously complicate the rest· of our progra.n'_· _. ·--···----· -----·----

4. Ho:" i::any days_ o( helicopter operations <!1"<.! required ar.d ltou i:wny flight lio.;;:-·; 

5. 

per day? Three flights would be requir~d during a 1-week period. The helicopter 
could stand by for several hours or pick up the men later. 

Total flight hours? About three. 
·-'--------------~----·····-··---····-···---·----·--· ·---

(ex~.lusivc of th~ ·p.U.•; ) ? 
1 

How many people are required on board for each flight 
2 

\·:h:lt arc the veights .and dimensions of equ·i.p<JE'!nt or sup•)lic~--t·~-~l.r;;:;~·:· 
Small _boxes ahd 5~' pallets of pipe that will easily fit into NOAA 205. · 
total equipment weight about 600# for first flight; about 100# for subsequent 
flights. 

·----' .I 

7. 

------------
8. Do you r~corr:i!!end a particular source for ~he ·helicopter? If 11 ycs 11 ph~.::.::;~ 1:::;:;""! 

the source-and the reason for your rcco::::,-::endation. 

NOAA (see above). 

--------
9. \..-!1at is the per hour. charter cost of the helfcovt..::r? 

Deadhorse. 

. 
---·····--------------------------- -------- -------------------1 11. . t..:il.l .sp~~ci:1J. D:iV'if,al:iOil .OI!Id Cl);::;:;;.:ni.c:iti(';l~: !->i..•·re<[t!irccl'? 

Global Navigation System or equivalent. 

12. See also discussion under "Fixed Wing" for possible helicopter use. 
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---------·--·--------···--····-------------·-------·--·---- ... -- .. 

i).. . '"' -~ > :·~.-Lt ~._.j.,1_..,:,.._·u,Ci·: :;r;~.'?t)~fl 
---r:--t.;~ 1:1 ;_: -· .. t-~: ~:;-- ,/~·}li .. c-r~·,,: i i:-~·~~··i!l~·ll#ti .. t"u:: · ·("iUJ.- c -~·z.:~r .·;- -:~ it'"r --:~;;· f, :;-.t -~·L .. ;t-!\: ~ ... ·_; ;-·;--, i ,-.~ f i •_! :: · :tr··.;·t 

2. 

(Til~:~<: t"l!qu ic~rJ•~nt:~; ::iwnld il~ bro~~:::n tk:m '\:' (:!) :,l,:<!!:i ,,n. U•) 
(c) nu;,~b·!t: of p~r.::;tJ!1llt::l p"::!r day aml r:oi .• <L m;m day~; jh.'C !:c·riod) 

f':ll·:r:•[ tr p ·r. iod, 

Location Approximate Date No. of Personnel Per Day 

Prudhoe Bay 
Cape Simpson 
Barrm.; 

May 1 - ~lay 6 
May 6 ·- May 20 
May 20 - May 31 

Do you recormne.ntl a particular t- h · ? source or t. 1s suppoct. 
the source and the reason for i·our reco'Th-aandation. 

Prudhoe Bay - camp such as VE \IJ'i th OCS contract. 

4 
4 
4 

·------------·-- --·----

Cape Simpson - portable building in which 4 mem can cook and sleep. Get 
NARL to supp~y? Fly in by DC-3? 

Barrow - NARL. 

3. \·ih;.l;.: is your estir::::atr..:·d p(:r r..:~ln cl<!Y cost: f~r this~;ui~~:;~-i;--;;~-t--t:;cl_1 _j~~;-t·i~-,~~;r 
Roughly $75/day at Prudhoe and NARL, based on previous experience. 
The cost at Cape Simpson would be higher because of·the initial cost of the 
building, but it could be used again, perhaps elsewhere. 

Hm-1 did vou derive this· fif:ure, 1· .e., ,.~ ,.. t · l J ~ ql; .... por .1on rcpr,-:-st-!nts qt;.::trtl~t·:; ;-,:H \·:h;n: 
portion represents suh::;{stcnc:e and is ' 1 ,.. l 1 · ..: <lc 1. J.~~tn:~: >LlS l't, on ~·:st.--: h l.L~; lh~( l t.:(':·.::::c rc .i <J.l 
rates at th.e loc<!.tion or on csti:natcd C('!;l::; to cstab}j_sb ;1n~t I;w:intHin a field 
camp? 
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1· .. 1.J.:.: ::-1-;;_:;-;:r~Tio':i.;:; t: lc ~-:·11 rc)b-~· .. :;-;-.;-~i"o yoll-· . .-;n-t:·rc-rr.,-;i-t~I.~~.T;;:;-t·l:·;::···1~·l:-c-,:-,,·~-J··-:I·-··.:.·,··,- -..;·,-.. ;---·---
• .. ~ • .J ,_ .• ••••• ... • 

l!o j'OIL j)ropn::;e th;lt tht:~ probt~:~J:,; h~ !:olvr~d? (Pro·,:.de cost. ·~:..;ti.i: 1 .-1 t!.!:; ·:.n:! in-

-· ··- 0 ••• ---·--- •• ··---··--·· -· --------------------------- ··--:--------

d i.c.:lte :.:hethi..'r )'CHI pr-orn:~e l: .. !nd.li.ng tih~ prohleL1s :;n:Lr:·;<:l.f o1· t•h•:thec yo
1
! n11 ~.:~ ·d,~p~nrJ on i\OAc\ to so1.ve tlH:ril for. you?· 

The most obvious logistics problem is that of shelter at Cape Simpson. 
We would like to see OCS or NARL look·into portable buildings. 
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XV. Management Plan 

Management will be by the principal investigators, with help 

from the Geophysical Institute business office. Our schedule is outlined 

in the Milestone Chart. 

See attached Milestone Chart 
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XVI. Outlook 

Conspicuously absent from our 1978 plan is most of the Chukchi Sea, 

where conditions seem likely to be ·highly variable, and where we have 

only sampled sites near Barrow, Cape Krusenstern, .and Kotzebue. We hope 

to put in several lines of holes near shore in spring of 1979 and 1980. 

Also conspicuously absent from our 1978 plan is the barrier island

lagoon system. On the islands the only data available so far are 

temperature data from one hole a few meters from Tapkaluk Island, a 

driller's log from Reindeer Island, and seismic data from Barrow and 

Prudhoe Bay. Both relic and migrating islands need to be studied, and 

the work could profitably be done at the same time as the seismic work 

of R.U. 271. Two possible candidates are Pingok and Stump Islands. 

Probably visits during two summer seasons would be required to jet and 

drive holes, as well as spring measurements off the ice near the islands. 

We still know little about the effect of large rivers on the subsea 

permafrost regime. Our two Spring 1977 holes in Harrison Bay were a 

step in this direction, but additional holes near the main channels of 

the Colville River need to be obtained. 

The largest potential subsea permafrost area of all is the vast 

shelf underlying the entire Chukchi Sea, and no borehole data at all 

have been obtained except very near shore. With luck, this may be 

accessible to our jetting technique. Although this area may not be as 

important to OCSEAP as the areas nearer shore, it needs to be studied to 

give a rounded view of potential offshore permafrost problems in Alaskan 

waters. 
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Roughly 40% of our subsea permafrost work is supported by NSF, and 

comparable support-from Sea Grant has been available in the past. The 

NSF work tends to be focussed on the more fundamental problems, such as 

the mechanism of heat and salt transport and development of theoretical 

models, but we have used it to support development of salini~y probes 

and for field work as well. Assuming this and OCSEAP support were to 

continue at roughly the same level, the Chukchi Sea near-shore work, and 

the barrier isla,nd-lagoon system measurements could be done in 1979 and 

1980. An increase of about $15,000 per year woulu permit us to dupli

cate our equipment and send two 3-man parties into the field (as opposed 

to one 4-man party), thus almost doubling the amount of data obtained. 

This should enable us to accomplish the Colville River work during the 

same two-year period. 

Additional problems will undoubtedly be uncovered during the course 

of future work, even though at present these appear to be the obvious 

ones. Also, although every effort is made to assimilate data as they 

become available, a larger effort to synthesize all results may be 

necessary when most of the field work is completed. 

One of the ultimate aims of our and other work is to produce a map 

. showing the most likely areas for subsea permafrost in the Beaufort and 

Chukchi Seas and elsewhere, and some of its properties. 
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XVII. Contractual Statements: 

1. A schedule for data submission for each task order has been, and 

will continue to be, submitted and updated each quarter. 

2. This statement is in accordance with our base contract, and we 

will continue to comply. 

3. See section XIII of this proposal. The University of Alaska will 

continue to negotiate a Voucher Specimen Policy with NOAA/O~S. 

We will comply with the then agreed to policy. 

4. See section XV of this proposal. The University of Alaska agrees 

that the Principal Investigators can tra·tel to the Project Office 

at least twice during the contract year, provided that such travel 

is in accordance with University of Alaska travel policy_ and con

sistent with other University duties of the Principal Investigator. 

5. Data will be provided in the form and. format agreed to by the 

University and NOAA/OCS in the negotiating of the Data Management 

Plans for each of the tasks falling under the jurisdiction of this 

office. 

6. As per Article 9 of the base contract, the University of Alaska 

agrees to the following: 11 
••• all archivable data is to be sub

mitted by the contractor to the Contract Data Manager within 120 

days after acquisition. Certain data sets such as plankton counts 

or volumes are not available until sorting of samples is complete. 

The data so obtained are archivable 120 days following the actual 

sorting or other laboratory procedure ... 
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1. Within 10 days of the completion of a cruise or data gathering 

effort, a ROSCOP data collection inventory form (NOAA 24-23) will 

be submitted to the Project Data Manager by the Chief Scientist. 

If the Chief Scientist represents the contracts covered by this 

office, the form will be sent through this office. 

8. This is in accordance with the base contract with which we shall 

comply. 

GI 77-96 

9. Three copies of all publications or presentation abstracts or manu

scripts pertaining to technical or scientific material developed 

under OCSEAP funding will be submitted to the COTR sixty days prior 

to publication or presentation. Copies of all news releases mention

ing OCS or using information gathered by OCS funding will be sent to 

the COTR two working days prior to release. 

10. The following acknowledgment of sponsorship will be used: 
11 This study was supported under contract 03-5-022-56 

between the University of Alaska and NOAA, Department 

of Commerce through the Outer Continental Shelf 

Environmental Assessment Program to which funds were 

provided by the.Bureau of Land Management, .Department 

of Interior·. 11 
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C. TECHNICAL PROPOSAL 
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Background: 

This project has been developed because of the relevance of ice-related 
phenomena to petroleum extraction activities .. This relevance should be 
considered in terms of the three main phases of petroleum-related 
activities: ·· 

Exploration, development and extraction. Each phase has particular 
ice-related problems. 

1. Exploration. This work, mainly by seismic crews is being 
carried out currently in the Beaufort Sea --- mainly from 
fast ice~ This reasearch unit has already acted in an 
advisory role with an oil firm sending seismic crews out 
on the fast ice. The chief problem here is the relative 
stability 'of the ice and the safety of the crews .and 
.equipment~ Through co~pilation of persistence values for 
near shore ice and determination of the relationship of 
those persistence values to grounded ice features and 
other factors responsible for ice stability, predictive 
methods will be developeJ to determine ice safety in 
specific areas at specific times. 

2, Development. During this phase of petroleum-related 
activities, permanent structures are constructed for 
drilling of permanent wells and extraction facilities .. 
Collector pipelines are laid and other permanent facili
ties· a·re constructed. ·The considerations involved in the 
placement of these structures include the probability of 
ice piling around and upon man-made islands, ridge keel 

. gouging of ,pipelines and also t~e effec~ pf the facility 
on the morphology of near shore 1ce ana th1s 1n turn on 
the quality and nature of habitats. 

The information provided by this research unit will 
·:obviously yield information about ice piling· and the 
probability of gouging. Through the development of a 
morphology of near shore ice, including the ~yn~cs of . 
ice behavior near natural obstructions to ice motions~ we 
hope to provide descriptive models of the.impact of the 
creation of man-made islands on· .the morphology of near 

· -shore ice. This can then in tuFn be related to impact on 
near shore habitats. 

3. Production. This phase of petroleum-related activities 
would take place over a span of many years. lvithin this 
period the greatest environmental problem would. be the 
danger of an oil spill which would become incorporated 
into the ice. This research unit, through analysis of 
the fate and trajectories which would be taken by site 
specific spills will provide information conce~ing the 
favorable location of product:ion facilities and anti
cipate the t~chniques which may be required to deal with 
specific spills through prediction of the ice behavior 
in the location of the spill. 
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V. Objectives 

The over a 11 objective of this s ttidy is to deve 1 op a comprehensive 
morphology of near shore ice conditions along the ice-frequented portions 
of the Beaufort, Chukchi and Bering Sea coasts of Alaska., 

. Specifically, this comprehensive morphology will include a synoptic 
p1ctu~e of the development and extent ~f fast ice, the construction and 
locat1on ~f pressure and shear ridges, the location and persistence of 
g~ounded 1ce fe~tures including ice islands, stamuki, ridges and hummock 
f1elds and the 1nterrelationships among these phenomena. 

The general ass~mption is that near shore ,sea ice behavorial patterns 
can be analy~ed to y1eld some predictability in terms of offshore sea ice 
haza~ds to 011 a~d gas development. An a result, geographical zones 
of d1fferent des1gn and constr~ction.criterja as well as oil spill 
management plans can be establ1shed 1n the offshore areas taking into 
consideration the probability ~f damage to structures and problems 
encount~red by clean-up operat1ons due to adverse ice conditions. This 
should 1n turn allow the relative risk imposed to the adjacent ecosystems 
to be evaluated. 

VI. General Strategy and Approach: 

A comprehensive morphology of Alaskan near shore ice conditions will be 
developed. This morphology will include a synoptic picture of the 
development and decay of fast ice and related features along the Bering/ 
Beaufort coasts, and, in the absence of fast ice, the nature of other 
ice (pack ice, tide-driven ice, hummock fields, etc;) which may occupy 
the near shore areas in other seasons. Special emphasis will be given 
to consideration of potential hazards to offshore facilities and opera
tions created by near shore ice dynamics. A historical perspective of 
near shore ice dynamics-will be developed to aid in determining the 
statistical rate of occurrence of ice hazards. 

During past quarters Landsat and aerial photographic data have been used 
to compile a series of maps of the ice-bound coasts of Alaska describing 
near shore ice behavior. This year the statistical analysis will be 
completed and documentation of site specific phenomena (fl~ leads, 
polynyas, hummock fields, etc.)both supporting ;:tnd representing excep
tions to the statistical results will be compiled and incorporated into 
the morphological picture. 

In addition, results reported ·by other investigators studying related 
subjects (shear zone ice dynamics, pressure ridge modeling, sea mammal 
habitat, ice~petroleum interaction, statistical weather records, fast 
ice break-up, and historical studies) will be incorporated and recon
ciled with the. morphological picture being developed. 
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VII. Sampling Methods: 

During this contract period Landsat and aerial photographic data already 
collected and archived will be used to describe and document site 
specific phenomena. Sampling methods in this case are tied to the 
availability of data and thesignificance of the particular phenomenon 
to the morphological picture of near shore ice dynamics. 

Examples of specific study items include: 

A. Beaufort Sea: 

1. Recurring hummock fields on shoals off Harrison Bay. 
2. Massive ridge system off Prudhoe Bay, which endured an 

entire melt season. 
3. Evidence that particular ridge systems mapped as grounded 

features were indeed grounded. 
4. Documentation of size and contrast limitations on features 

identified and mapped from Landsat data. · 
5. Recurrence of areas of early melt season open water. 
6: Propagation of lead systems into Beaufort Sea region during 

Chukchi Sea break-out events. 
7. . Recurrence of large tension cracks in near shore -ice. 
8. Occasional extension of landfast- ice to great· distances {>100 km) 

off the Beaufort ·coast. 

B. Chukchi Sea 

1. Documentation of recurring Chukchi flQW lead. 
2. Documentation of specific ice piling event observed north of 

Cape Lisburne possibly yielding information regarding ice 
strength and crushing tharacteristics • 

. 3. Documentation of major ice piling events at· Bering Strait. 

C. Norton Sound 

1. Documentation of recurring polynya in Norton Sound and result
ing continuou~ production of new ice in that area. 

2. Documentation of ice piling events at mouth of Yukon and 
reconciliation with Beaufort/Chukchi ice dynamics. 

D. St. George Basin· 

1. Documentation of fast ice around islands and interaction of 
pack ice with island fast ice. 

E. Bristol Bay 

1. Documentation of major ridging event along Alaska Peninsula 
coast. 

2. . Analysis of dependability of new ice migration away from north 
coast of Bristol Bay. 
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VIII. Analytical Methods: 

Previously, Landsat data have been Selected for analysis on the 
basis of image quality and availability of adjacent scenes for 
comprehensive mapping of a major portion of the coastal zone. Photo
graphic prints at 1:500,000 scale are obtained from the Sioux Falls EROS 
Laboratory for mapping of ice features. In order to achieve positional 
accuracy, the 1:500,000 scale prints were overlaid with acetate tracings 
of 1:500,000 maps. This technique allowed a clear definition of the 
coastline and other features (shoals, islands, etc.). Bathymetric data, 
transferred to this scale from coastal charts, were also added by this 
technique. Finally, a near shore ice map was traced showing shoreline 
features, offshore structures, bathymetric configuration, and major near 
shore ice features. 

These maps, produced for each selected Landsat image, have been 
used to define the 1 ocation of haza·rdous ice conditions, and compare 
coastal ice conditions from month to month to help develop a statistical 
morphology of near shore ice conditions. 

During this contract period, specific features and events identjfied on 
these maps will be documented in detail using all available data including 
Landsat imagery and aerial photography. Documentation of dynamic events 
creating potentially hazardous near shore ice conditions will include 
analysis of meteorological conditions for possible causal relationships. 
Major emphasis will be placed on incorporation of data from other research 
units. 

IX. Anticipated Problems: 

No major difficulties are anticipated. 
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X. Deliverable Products: 

A. Digital Data: None 

1. Recorded Parameters: Does not apply 

2. List of Digital Products: Does not apply 

B. Narrative Reports: 

Scheduled quarterly and annual reports will contain detailed 
narrative descriptions containing maps and photographic products 
of specific ice events and features. Because of the close re1~ 
tionship between maps and reports produced by this project, 
these data products are detc.iled in section 11 C. 11 

C. Visual Data: 

Interim Products: Narrative reports including maps and 
photographic products will be prepared for recurring ice featores 
and ice events of special note. 

Final Product: A detailed narrative report including maps 
and photographs describing the detailed morphology of Alaskan 
near shore ice conditions, relating these conditions to rneteonv
logical events. 

D. Other Non-Digital Data: None 

E. Data Submi5sion Schedule: Normal Quarterly and Annual P.eport 

Data Products Schedule Attached 
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Data Type 
(ie. Intertidal, 
Benthic Organisms, 
etc.) 

Narrative reports 

Nedia 
(Cards, cod
ing sheets, 
tapes, disks) 

Paper 

----·-- ~~-
__ "_.....-

Data Products Schedule 

Estimated 
Volume 
(Volume of 
processed data) 

OCSEAP 
Format 
(If known) 

Processing and 
Formating done 
by PI 
(Yes or No) 

Yes 

Collection 
Period. Submission 

(Month/Year to Month/Year) (Month/Year) 

Continuous With quarterly 
and Annual 
Report 
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XI. Information Required from other Investigators: 

1. Historical Data: Historical data usually describes events. 
remembereg because of severity or some 
other characteristic which places the 
event at an end point of the spectrum of 
dynamic behavior. This information is 
particularly useful in developing a 
morphology. 

2. Meteorological Statistics: The morphology developed will 
link ice behavioral characteristics with 
weather patterns. Frequency distribution 
of dynamic ice episodes will be deter
mined by frequency distribution of 
weather patterns linked to ice dynamicso 

·This is necessary because while only 5 years 
of ice data exists, the meteorological data 
spans a period ten times greater. 

3. Description of Site Specific Ice-related Phenomena: It is 
anticipated that this information can 
be obtained chiefly t~rough reports by 
other research units. 

XII. Quality Assurance Plans 

Quality Assurance of ice maps ·prepared from LANDSAT imagery is provided by 
aerial photography and surface observations. lhe proposer performed 
aerial·photographic reconnaissance of Alaskan near shore ice in 1973 
and 1974. Since that time the OCS project has provided aerial recon
naissance. The ·University of Alaska LANDSAT program coordinated U-2 
photographic missions \'lith NASA in 1974 to provide very high altitude 
mapping photography. 

Calibration is performed in the following way; Aerial photography is 
searched for· ice features identified on LANDSAT imagery. Tile search 
for identifiable features is extended to small~r features until the 
smallest identifiable features are discov~red. This exercise trains 
the mapping personnel to recognize ice features on LANDSAT imagery 
and gives perspective in terms of size of the identifiable objects. 
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submh;:si:.on in not: neces:;ary but origin <wJ uest:L1~i.ti.on po.i.ut!; ::lwuld b•: li:::·._.,l) 

Would like to obtain near shore reconnaissance flights at all points along ice 
bound coasts. 

We want to obtain 35 mm photographic verification of near shore ice conditions 
mapped on the basis of LANDSAT imagery. · 

.. -------· ___ ,_··-- _____ .. _____ .. ___ _ 
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there are two periods of interest: All ice bound coastal areas in late Marcfl. 
Beaufort coast in late June. 

4. Hot~ cany days of flight oper.:1tion;:; are required and ho;,r !!lttny Ui.ght hou.-:::; P•!I: uny? 

Total flight hours? Open 
5. Do Y'u consider your investigation to the prinelpal one for-.:~l1c -:rlight ti!u:; -· ·---
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you piggyback? 

Could piggyback 

t·:hat types 
None 

special equipwent. are required for the aircraft (non carr]-l'n)'! 
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- _____________ ! 
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10 pounds, 1 cu. ft., no power 

-----------------~-------------------~-------------------·----------~------·------8. Hl!ai: type of aircraft is· best suited for the purpose? 
Only requirement is good visibility from windows 

9. Do yon recom:nend a source fo1· the circraf:t? 
If uyes" please name the source a;:;.d the renson for yo~tr recoramendntion. 

No 
--------------

10. \·ih.:-.t is th~ per hour ch.:~rtl'!r co~t of th.::! n:Lrcrnf.t'! 
Unknown 

---------···---- ------· --·--- ··-------·----.... ------· . 

One. or two 

No recommendations 
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XV. Management Plan: 

This project will be a continuation of OCS Research Unit #257/258. At 
the end of the current contract it is anticipated that a statistical 
morphology of Alaskan near shore ice conditions will have been developed 
based on five years• Landsat data. During fiscal 1978~ emphasis will be 
placed on documentation of site-specific ice events and features and 
discussions of their relationships to the morphology of near shore ice 
conditions. The documentation will consist of individual short papers 
on each subject item. These papers will be included in the quarterly 
reports as they are prepared. Emphasis will be determined in accordance 
with the distribution of effort by lease area as described on page 2. 

XVI. Outlook: 

l. Nature of final results and data products: 

By the end of this contract period we will have developed a 
morphology of Alaskan near shore ice conditions based on five 
seasons' Landsat data. This morphology will include: annotated 
maps describing near shore ice conditions along the entire . 
ice-bound Alaskan coast, special event maps describing particu
larly interesting events (ridge building, stranded ice island 
fragments blocking ice flow, polynya formation, etc.) which 
are useful documentation to the annotated maps, and a dynamic 
morphology relating ice motions in near shore areas with 
currents and weather patterns. Throughout these products, 
major attention will be given to ice conditions which might 
possibly have a bearing on activities related to petroleum 
exploration or extraction. 

2. Significant milestones: 

Completion of detailed narrative report scheduled for delivery 
at end of September, 1978. 

3. Cost by fiscal year: 

Fiscal 1978 - 100% 
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4. Additional major equipment required: 

NONE 

5. location of future field efforts: 
We would like to obtain verification oblique aerial photography 
at various selected locations along the ice-bound coast of Alaska 

' 

6. logistics Requirements: 

A fixed wing, 4-place aircraft would be required for approximately 
one week in March and June 1978 (see separate section on Logistics) 
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XVII. Contractual Statements: 

1. A schedule for data submission for each task order has been, and 

wi 11 continue to be, submitted and updated each quartm·. 

2. This statement is in accordance wi.th our base contt•act, and \'Je 

will continue to comply. 

3. See section XIII -of this proposal. The University of Alaska will 

continue to negotia.te a Voucher Specimen Policy \'tith NOM/OCS. 

·We vri11 comply with the then agreed to policy, 

4. See section XV of this proposal. The University of Alaska agrees 

that the Pr!ncipal Investigators can travel to the Project Office 

at least twice during the contract·year, provided that such travel 

is in accordance with University of A 1 aska travel poliCY and con

sistent with other University duties of the Principal Investigator. 

5. D~ta will be provided in the form and format agreed to by the 

University and NOAA/OCS in the negotiating of the Data Management 

' Plans for each of the tasks falling under the jurisdiction of this 

office. 

6. As per Article 9 of the base contract, the University of Alaska 

agrees to the following: 11 
••• all arch:fvable data is to be sub-

mi tted by the contr·actor to the Contract Dat::: r'lanage·r· \'tithin 120 

days after acquisition! · Certain dat~ sets such as plankton counts 

or volumes are not available unti1 sorting of samples is .complete. 

The data so obtained are archivable 120 days follm·ling the actual 

sorting or, other laboratory procedure." 
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7. Within 10 days of the completion of a cruise or data gathering 

effort, a ROSCOP data collection inventory form (NOAA 24-23) will 

be submitted to the Project Data Manager by the Chief Scientist. 

If the Chief Scientist represents the contract~ covered by this 

office, the form will be sent through this office. 

B. This is in accordance with the base contract with which we shall 

comply. 

9. Three copies of all publications or presentation abstracts or manu

scripts pertaining to technical or scientific material developed 

under OCSEAP funding will be submitted to the COTR sixty days prior 

to publication or presentation. Copies of all news releases mention

ing OCS or using information gathered by OCS funding will be sent to 

the COTR two working days prior to release. 

10. The following acknowledgment of sponsorship will be used: 
11This study was supported under contract 03-5-022-56 

between the University of Alaska and NOAA, Department 

of Commerce through the Outer Continental Shelf 

Environmental Assessment Program to which funds were 

provided by the Bureau of Land Management, Department 

of Interior. 11 
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NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
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IN-SITU MEASUREMENTS OF THE MECHANICAL PROPERTIES OF SEA ICE ---

OCS EAP RESEARCH UN IT NO. : 2 65 

CO-PRINCIPAL INVESTIGATORS: Le\.,ris H. Shapiro 
Richard D. Nelson 

TOTAL COST OF PROJECT: $100,478 

PERIOD OF WORK: October 1, 1977, to 
September 30, 1978 

INSTITUTION.AND DEPARTMENT: Geophysical Institute 
University of Alaska 
Fairbanks, Alaska 99701 

Date Date 
~~~~~--~--~-------- ----Le\<liS H. Shapiro Neta J. Stilkey 
Co-Principal Investigator Business Manager 
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University of Alaska University of Alaska 
Fairbanks, Alaska 99701 Fairbanks, Alaska 99701 
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Co-Principal Investigator 
Geophysical Institute 
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Vice Chancellor for Research 

and Advanced Study 
University of Alaska 
Fairbanks, Alaska 99701 
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C. TECHNICAL PROPOSAL 

A. Title: In-Situ Measurements of the Mechanical Properties of 
Sea Ice 

B. Research Unit Number: 265 
C. Contract Number: 03-5-022-55 
D. Proposed Dates of Contract: October 1, 1977-September 30, 1978 

II. Principal Investigator(s} 

A. Lewis H. Shapiro 

B. Richard D. Nelson 

Contributing Scientist: Earl R. Hoskins 

III. Cost of Proposal Federal Fiscal Year 1978 

Total: $100,478 

Distribution of effort by lease area: 

1. Aleutians 
2. Beaufort S~a 100% 
3. Bristol Bay 
4. Chukchi Sea 
5. Kodiak 
6. Lower Cook Inlet 
7. NEGOA 
8, Norton Sound 
9. St. George Basin 

10. Non-lease-area laboratory or management 
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IV. Background 

The most significant hazard to offshore activities in the Beaufort 

and Chukchi .Seas is that presented by sea ice. In a recent review, 

Schwarz and Weeks (1977) identified data requirements for various 

subject areas in sea ice engineering including ship transit, offshore 

s~ructure design, vertical loading of ice sheets and ice gouging. They 

point out that. virtually all aspects of these subjects require informa

tion on the mechanical properties of sea ice~ and then proceed to 

describe the state of .knowledge regarding these properties. They 

conclude that large data gaps exist, some of which are fundamental. 

The studies p'roposed here for the coming year are designed to 

contribute towards filling gaps·in the data in two areas: static 

elastic properties and compressive strength as a function of· loading 

rate and confining pressure. The latter requires consideration of the 

viscoelastic properties of sea ice, a subject which (as discussed below) 

has been examined under this project. The required measurements will be 

. ma~e in situ, using the techniques and procedures developed during the 

past two years. 

It should be recognized that those responsible for the evaluation 

of the design of installations or vessels which will be utilized for 

offshore development require the same information as is available to the 

designer. In addition, other investigators concerned with the movement, 

deformation, and failure of sea ice (as in ridging processes) have need 

of similar data, particularly regarding the strength of sea ice. Hm'lever, 

with the exception of this project, there is little work in progress in 

the public domain regarding the determination of the mechanical properties 

of sea :ice. 
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V. Objectives 

Within the period covered by this proposal, the following studies 

will be done: 

1. A series of in-situ tests will be run in uniaxial and biaxial 

compression to provide data for determination of elastic and viscoelastic 

properties-and strength of sea ice. 

2. A short laboratory study for the purpose of examining the use 

of embedded wire strain gauges for strain measurements was begun during 

the present contract year and will be completed in the coming year. 

3. Work on the non-linear viscoelastic stress-strain law developed 

during the past year will be continued. In particular, the law will be 

applied to the strength and load rate experimental data presented by 

Peyton (1966), and to the data obtained in the proposed experimental 

program. 

The objectives of this work are: 

1. to establish a reliable data set on the mechanical properties 

listed above as a basis of comparison with future tests. and \'lith Peyton's 

(1966) laboratory results, and 

2. to continue to improve the techniques and procedures for m-

situ testing which have b~en developed in the past two years. 
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VI. General Strategy and Approach 

The mechanical properties of sea ice depend upon several variables 

including temperature, salinity, grain size and fabric, and the rate of 

loading or strain at \'lhich the. testing is done. In addition, the size 

of the samples used in testing may influence the results, as can the 

strain and temperature history. As a result a relatively large number 

of tests must be performed in order to develop representative values for 

various properties over the range of conditions which can exist in 

nature. 

At present, there is a need to establish a reliable data set which 

can be used as a basis for comparison with laboratory results, and as a 

guide in designing'later experimental programs. Therefore, during the 

period covered.by this proposal, the emphasis of this project will be on 

performing a large number of tests on near-surface ice specimens which 

are relatively· fine-grained and isotropic. All samples will be the same 

size. The use of uniformly sized samples of near-surface ice eliminates 

sample size, grain size and fabric from the list of variables to be 

considered. In addition, such tests are relatively easy to set up so 

that preparation time is held to a minimum. This is an important consider

ation, because of the limited time available for the fie1d program. 

Finally, Peyton's (1966) data includes an extensive series ·Of tests on 

ice of this type to \vhich the results of the in_- situ tests can be com

pared. 
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VII. Sampling Methods 

The test specimens used in the proposed program will be rectangular 

prisms with dimensions of 30 x 30 x 60 em. These will be cut from the 

ice sheet, the bottom of the resulting hole lined with two layers of 

plastic sheeting, and the block replaced.and frozen back in. The 

plastic sheeting eliminates any shear stress at the base of the block 

duririg loading, and permits a uniaxial or biaxial state of stress to be 

set up in the specimen. Loads will be applied through flatjacks in

stalled at the block margins, and strain will be measured by a combination 

of extensometers fixed to the surface of the specimen, and wire strain 

gauges embedded within it. The data will be analyzed using procedures 

described in the next section. 

Each sequence of tests will involve ten to twenty samples, each of 

which will be run through the following loading cycle: 

1. Rapid loading and unloading to determine static elastic 

parameters. 

2. A one- or two-stage creep test for viscoelastic properties. 

3. Load to failure to determine strength. 

Most of the tests will be done with uniaxial compression, with loading 

to failure done at a different constant 1oad rate for each specimen. 

The remaining tests will be in biaxial compression to determine the 

effect of confining pressure on elastic and viscoelastic properties. 

Loading to failure will be done at the sam~ rate for all tests so that 

this variable is eliminated, and the variation of strength with confin

ing pressure can be determined. 
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Ice temperatures will be monitored continuously, and salinity 

measurements will be taken throughout the test program. Grain size and 

orientation will be determined prior to the start of the program. 

Ba~ed upon rates of work estimated during past programs, it is 

anticipated that a complete series of 20 tests can be set up and run in 

each three-week period so that a total of 80-100 tests can be run during 

one field season. 

VIII. Analytical Methods 

The procedures for calculating Young's Modulus and Poisson's ratio 

from uniaxial and biaxial tests follow directly from the stress-strain 

law for linear elasticity and are well knmm. Viscoelastic properties 

will be determined by fitting a strain-time curve, calculated from a 

viscoelastic stress-strain .law, to the experimental creep curves .. The 

viscoelastic stress-strain law to be used was developed under this 

program and tested against Peyton's (1966) laboratory data for creep of 

sea ice. Results to date have been satisfactory. The law was derived 

from a four parameter spring-dashpot model in which the dashpot elements 

incorporate a hyperbolic sine relationship between stress and strain-

rate. The result is a one-dimensional, non-linear stress-strain law 

which describes the deformation of the material through the primary and 

secondary creep stages. A yield criterion, to permit calculation of the 

strain through the tertiary creep stage, is currently being developed. 
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IX. Deliverable Products 

A. Digital Data: 

1. Recorded Parameters: 

None 

2. List of Digital Products: 

None 

B. Narrative Reports: 

GI 77-102 

Narrative reports of methods of testing and results of 

in-situ tests, further work on derivations of stress-strain 

laws and failure criteria, and comparison of the laboratory 

and field data sets. 

C. Visual Data: 

Plots of various test results generally incorporated 

into narrative reports. 
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\·~1wt portion rcpr('Sents qt:.:lrtl~r:: :-,:Hl \-:11:1:~ 

t 1''"' ',1.1""." l'''S'"''' 011 ·-~r-~ 1)ll·<·h-.t 1 ··o···-··-ci 1l ~,.,t..; . ,, ... , ... (~ '"' ""' ' r-~_.--. -••1. • .... • ... L .1. - •··~··'-' • , " 

co!;l:s to estt::bJish ;.~nd r;w:intain ~! fil~ld 

Rate set by Naval Arctic Research Laboratory. 
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--------·--'{·-·--------·-------------·-- ·---- ·-------·-··-· ··-··-·--~------·------.. ·-·------···- ......... _______ _ 
J. L~1.1'~ :;p._·.~L.ll .lo;~L;tic:: prnb ~.-::1:1 do you :tnt: icipate t:;:,~<.'r :Jt''lr propu•;,JI .•. M•I i;,.:J · 

t.!o_ )'Oll i'ropw~e that tilt~ proh t~:::l~l h~ :;o t v~·d? (l•ro•J i.dc cost ·~!.; t i.m.1t•.!:; :m:! in-
<1 k;"Jti! · .. :hetht!t" )'C'IIt propt):~t! h-tndl i.ng tl:.~ pt·ohlt'L1S :;our:;<'l.f m· tvlh:ther yn1! •~m~:t 
th:·p~lHl on 1-:0A.\ to :wl.ve tlll~>il for. you·~ 

One ·wannigan, equipped with arctic entry, heat and power, to be 

moved onto the ice at the test site. In addition, local transportation 

and equipment rental and repair will be required·periodically. Finally, 

a single lab will be needed during the time project personnel are located. 

at Barrow. 
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X. Management Plan 

1. Fiscal management of funds which may be obtained for this 

project will be handled by the business manager, Geophysical Institute, 

University of Alaska. The University provides monthly summary of 

expenditures and encumbrances as \vell as current information on all 

financial aspects of the contract in accordance with mutual requirements 

of the contractor. 

2. Scientific management will be the responsibility of the 

principal investigators Nho will lead and supervise all phases of the 

proposed work and assure the timely completion of the objectives. 

3. Outside coordination, review, and direction will be provided 

by the OCS Arctic Project Office, Geophysical Institute, University of 

Alaska. 
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XI. Outlook 

Assuming the successful completion of the program described above, 

it will be necessary to conduct a similar program in FY 79 to determine 

the effect of anisotropy resulting from preferred orientation of the 

crystals which make up the ice sheet. Preparation of the required tests 

will involve quarrying into the ice sheet to obtain samples, thereby 

increasing the set-up time and reducing the number of tests which can be 

run during the field season from that when near-surface ice is used. 

However, it is anticipated that the number of tests which need to be run 

will also be lower, because of the availab,ility of the data to be 

acquired in FY 78. That is, the test program can be designed to compare 

results at selected points on the curves rather than to establish 

curves. 

If progress in the mathematical aspects of the development of the 

stress-strain law and failure criterion keeps pace Hith the experimental 

work, it can be anticipated that a description of the behavior of sea 

ice in uniaxial and biaxial compression, which might be satisfactory for 

engineering applications, will be available by the end of FY 79. At 

that time, it would be advisable to consider a program of experiments on 

the full thickness of the ice sheet in order to test the results. 

Similarly, an additional field season should be devoted to experiments 

to test the la\v in other loading modes (i.e. , tension and shear). The 

procedure for conducting the appropriate tests have been developed and 

are described in the reports submitted for this project. 
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A program of experiments on the full thickness of the ice sheet 

\'<'Ould require a. substantial increase in funding. With this exception, 

the remaining \'lark can be satisfactorily conducted at present funding 

levels. 

No changes are anticipated in logistics requirements or in the 

site of field operations. 
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XII.- Contractua 1 Statements: 

1. A schedule for data submission for each-task order has been, and 

will continue to be, submitted and updated each quarter. 

2. This statement is in accordance with our base contract, and we 

will continue to comply .. 

3. See section XIII of this proposal. The University of Alaska Nill 

continue to negotiate a Voucher Specimen Policy \·rith NOM/OCS. 

We will comply with the- then agreed to policy. 

4. See section XV of this proposal. The Univers-ity of Alaska agrees. 

that the Principal Investigators can travel to the Project Office 

at least twice dt.wing the contract year, provided that such travel 

is in accordance \·lith University of 1\laska travel policy and.con

sistEmt with other University duties of the Principal Investigator. 

5. Data wi 11 be provided in the form and format agreed to by tile 

Uni vet·si ty and NOAJl./OCS in the negot·i ati ng of the Data Management 

Plans for each of the tasks falling under the jurisdiction of this 

office. 

6. As per Article 9 of the base contract, the Univers·ity of Alaska 

agrees to the following: 11 
••• all archivable data ·is to be sub

mitted by the contractor to the Contract Data Hanaut~t· \'Ji th·in 120 

days after acquisition. Certain data sets such as plankton counts 

or volumes are not available until sorting of samples is complete. 

The data so obtained are archiVable 120 days following the actual 

sorting or other laboratory procedure. 11 
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7. Within 10 days of. the completion of a cruise or data gathering 

effort, a ROSCOP data collection inventory form (NOAA 24-23) \'/ill 

be submitted to the Project Data l~anager by the Chief Sd entist. 

If the Chief Scientist .represents the contracts covered by this 

office, the form will be sent through this office. 

8. This is in accordance with the base contract with which we shall 

comply. 

9. ·Three copies of ali publications 01~ presentation abstracts or manu

scripts pertaining to technical or scientific material developed 

under OCSEAP funding will be submitted to the COTR sixty days prior 

to publication or presentation. Copies of all ne\•ts releases mention

ing OCS or using information gathered ·by OCS fund·ing will be sent to 

the COTR two working days prior to release. 

10. The following acknm·1ledgment of sponsorship will be used; 

11This study was supported under contract 03-5-022-·56 

between. the Uni ver5i ty of A 1 aska and NOAA. Department 

of Commerce thl~ough the Outer Continental Shelf 

Environmental Assessment Program to which funds were 

provided by the Bureau of Land Management, Department 

of Interior." 
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Geophysical Institute 
University of Alaska 
Fairbanks, AK 99701 

15 

· ;:JS AVAILABLE (Budget Office) 
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7. DESTINATION 
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I 
p 
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0 

NTRACT NO. 

Contract Modification 

OCS Program Office 
NOAA/ERL, Rx4 
Boulder, CO 80302 

TERMS 

13. DELIVERY DATE 

14a. STATION 

19. 20. 18. 

QUAN· 
TITY 

ESTIMATED 1-------,....-----
DO NOT USE DESCRIPTION · 

Additional funds for contract 
03-5-022-55, T. 0. #6, RU#265 
for 11 Historical References to Severe 
Winter-Spring Ice Conditions along 
the Beaufort Sea Coast of Alaska 11 

attached.· 

TOTAL 
CC.ST 

UNIT 
PRICE 

TOTAL 
COST 

~-: /.~ .• ' "·:-:U:-:-N=~--r.IN~I=TI:-:-A~LS:---r:2~5.-:-N:-::O=T-A""C'VA'""I:-:LA:-:::B-,-,LE::--+:-:-=:-:-:c---r.:-::-c:~~~~~~~~~~~~----r-:-::-':':'::':::-::-:-:-::-::~'-::-'-L-T7:-;-:=;-:= 
;·•' • · :OATY DBUREAU STOCK! 
L.l EXCESS 

~o ··· JVAL 

c·) , . PT • Quantilies shown in 

TURE-RECEIVING OFFICER 

iNVOICES 
'LICATE 

above have been 

DATE 

29. PURCHASING DATE 

and accepted, except as follows: (II additional space is use reverse side.) 

32. PROPERTY CONTROL NO. D TRADE-IN 

D RECEIVING REPORT 
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TO: 

FROH: 

SUBJECT: 

HEHO 

U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
ENVIRONMENTAL RESEARCH LABORATORiES 
Boulder. Colorado 80302 

OCS Arctic Project Office 
506 Elvey - Geophysical Inst. 
University of Alaska 
Fairbanks, AK. 99701 

24 April 1978 

Rudy Engelmann 
. , ;DW ~"J.f~i 

Gunter Welle!" 

Histo!"ical ice information from the Eskimo community 

We have been urged by everybody to make use of the information on 
historical ice conditions, residing with the older Eskimo community. 
Here is a chance to do so (see enclosure).· If nothing else, it will 
serve a good political purpose, but useful information may well be 
forthcoming. We recommend that the requested $6k be added to RU 265 .... 
(Shapiro) as qJ.!_i~l<;.:J.y. as possibleh in o~der to -~ari?"y,.o.t:i'E''.th';··~ff~·~t phase 

":of' this . u~deri:aking .. 

GW/djb 

enclosu!"e 
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Dr. Gunter Weller 
Dr. David Norton 
OCS - Arctic Project Office 
506 Elvey Building 
Geophysical Institute 
University of Alaska 
Fairbanks, Alaska 99701 

Gentlemen: 

GEOPHYSICAL INSTITUTE 
C. T. ELVEY BUILDIN13 

UNIVERSITY OF" ALASKA 
FAIRBANKS, ALASKA 99701 

April 21, 1978 

,.lb._e_fo.l.lowi~n.~i.tu.tes..a_le.t.te.r_w:.op_o,S,~ for a project ent it 1 ed 11 His tori ca 1 
References to Severe Winter-Spring Ice Conditions Albng the Beaufort Sea Coast 
of Alaska''. This study 0ill supplement work done by Hunt and Naske {RU #261) 
whose information is generally restricted to the summer when the ice conditions 
provided access for ship transit of the area. The method of approach will be 
to gather the desired information through interviews with local residents who 
lived at various locations along the north coast in past years. 

The existing data base regarding 'average' or 'normal • and extreme ice con
ditions along the northern coast of Alaska is based primarily on observation~ 
made within the last several years. This naturally followed from the interest 
in the area resulting fro~ the discovery of oil at Prudhoe Bay and'~he sub
sequent recognition that si~ilar deposits may occur in the adjacent continental 
shelf. Since that time, observations of ice conditions in the region have been 
intensified, and an understanding of the ice motions in the nearshore area has 
begun to emerge. In the near future, decisions will be made regarding the 
procedures for exploration and development of these offshore a~eas which will 
be based, in part, upon the available information regarding the potential for 
major ice motion in various area. 

It may be true that the most severe conditions likely to be encountered during 
the exploration, development and production of oil from the continental shelf 
along the Beaufort Sea coast of Alaska have occurred during the years since the 
observations noted above were begun. However, there is no plan for determining 
whether this is the case until the data base, upon which such a conclusion might 
rest, is extended forward in time. Should winter and spring ice conditions 
during recent years prove to have been anamolously mild, or if severe storms 
involving large movements of the ice· do occur during those times of year, then 
serious tonsequence could result from basing decisions on the current data base 
only. 

However, the potential to extend the data base back\vard in time does exist. 
Within the past fifty years numerous people have resided along the north coast 
of Alask~ throughout the year. These people were primarily engaged in hunting 
and trapping on the sea ice, and through these activities had both the oppor
tunity and the incentive to carefully observe ice conditions in the area. It 
is therefdre_l2.Q..s~sib~e re2.Lc:!.~.~..av.e,_o,b_.s,ery,e_g __ ~.v,.e.o_t~_r::...e;.ls.t~d.~_to__ 
!l}_o_ttg.!L.gf_the_.~.ea...,.i..~J·lhi.cl:L.ar.Uar~mor.e_se.v.e.r:.e...J..ban_.those.~wh.i.ch_bave,.occur:r.eq 
_wtti..ILtb~~ye_at:,s,,.,sJnce,o_iLdiscov.ery. As an example, residents of the area tell 
. of eve·nts in which winter movements of the ice sheared the tops of barrier 
island completely off, so that the islands in effect disa-ppeared belm·J sea 

Eslllbllshed by Acl ol Ccn~;ress.. dedicated to lh<- .. ~!.~ ..... nee ol geoph~slcal rese:uch concerning lhe A relic regions. 
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·level. If verified, this is an important observation in terms of setting 
operational standards involving the use of barrier islands. However, such 
events have not been observed during recent years, and it is possible that such 
decisions could be made without considering the possibility that the process 
noted above could occur. 

The retrieval of this information can be accomp1Jshed. onl,)cby_5nte~v-iews .. and 
. .Qt~c.i!~n~~~f~hJ~q~fJ~r!i!~f~j:~~I~tents. of t'he area, and the work done under 
this proposal is to proceed in that manner in two stages. 

The ..fJ.r2..U.t~g~_j_§._P~ rt i <;iPsttt91L.irL!!!e__,::~gn fer:~ncu_t_~ldgr:~~_.tp_Qg_J!g Ld._a_t __ 
a.ar.tovl_s.tact.i.ng.-Ctentativ.e.ly.)._on._May-22.,-.l91a, under the sponsorship of Inupiat 
University of the North. It is the intention of the conference to gather 
together several of the older residents of Barra~, Point Hope, Wainwright, and 
other villages,for discussions of the past history and customs of the· Inupiat 
people, \'lith the objective of preserving this knoNledge for future generations. 
The absence of a written history dictates this approach, and the planned con
ference follows the model of a similar conference held earlier at Kotzebue. At 
g~re!l.Y.§.~;!:.,~~n. is bej_rrg included regarding ice an~ w_,g_atfjg.r:, which \vilT-
involve former north coast residents. · 

It is anticipated that this session will be chaired by a local resident designated 
by us, ~ho will insure that those points of interest to us will be discussed. 
The proceedings are to be recorded and later translated and transcribed. 

The cost of this ~e of tl!~...EJ:Q_jec~ is J§..Jl..9JL9f \vh_Lc;.b...Ji~JJ.P_O_js_to_be._donated . 
. to._ttte_co.nt:er:.e.n.ce_organi.z.e.ts....to-P.e._u$_e_d fo_r: . ..:tr.a.n.slat.iorLancLtransccip.tlon...of 
the proceedings. The remaining funds vJill be used to pay the session .. chairman, 
and for transportation and other expenses to be incurred during our attendance 
at. the conference, and for rearrangement of the conference transcript into a 
suitable report. 

The results of the conference should provide a useful introduction to the type 
of information which can be obtained in this manner, as well as providing the. 
names of other individuals who were not in attendance, but have experience in 
the area of interest and should be interviewed at a later time. 

Ih~~L~-eS::.9X!~L.sj~a.g~Lof_the_pr.oject_would._invol\le._.condu_cttng_tiJ.t~r_yJ...e..w?...J'!Ltb~:the 
Jp_dj,yjgua.l~ .. J.lote.d,.abov.e.,"-iL .. tn~.,r:~~~hll!~~,.QJ_tue,.conf.e~;_en.ce .. ;ind,tcate...,that useful 
information can indeed be obtained in this manner. A second proposal dealing 
with this stage will be submitt~d ·following flValuation of the results of the 
conference. 

Geology 

LHS:plm 
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PROPOSAL TO 

NATIONAL OCEANIC ANO ATMOSPHERIC ADMINISTRATION 

FOR 

OPERATION OF AN ALASKAN FACILITY 
FOR APPLICATIONS OF REMOTE-SENSING DATA TO OCS STUDIES 

OCSEAP RESEARCH UNIT NO. : 267 

PRINCIPAL INVESTIGATOR: Albert E. Belon 

TOTAL COST OF PROPOSAL: $100,000 

PERIOD OF WORK: October 1, 1977, to 
September 30, 1~78 

INSTITUTION AND DEPARTMENT: University of Alaska 
Geophysical Institute 
Fairbank$. Alaska 99701 

June 15, 1977 

Date .s;67/77 
"""=""="':---~-r-t~E=-.--=s:-e-=l_;o:::::n'-, -."'"Pr--=1:-. n-c-=i:-=p-a-.:.,1--::I:--n-v est i gat or =-":.........,;~~:::-_~---,.;..~~~'T--~-~Da te~l.f/ /z ,., 

Neta lkey, Bus in ss t>1anager ' / 
Ge physical Institute Geophysical Institute 
University of Alaska University of Alaska 
Fairbanks, Alaska· 99701 Fairbanks, Alaska 99701 
Telephone Number: (907) 479-7516 Telephone Number: {907) 479-7644 

T~~ctor ~ate~Od/7 _(~J} .. ~ (-{i~~~,, Date_o/fy·/17 
' · Ke1th B. Mather, V1ce Chancellor for· · 

Geophysical· Institute 
University of Alaska 
Fairbanks, Alaska 99701 
Telephone Number: (907) 479-7393 

~~Research and Advanced Study 
c~-, ~niversity of Alaska 

Fairbanks, Alaska 99701- · 
Telephone Number: (907) 479-7282 . . 
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C. TECHNICAL PROPOSAL 

I. TITLE: Operation of an Alaskan FaCility for Applications of 
Remote-Sensing Data to OCS Studies 

RESEARCH UNIT NUMBER: OCSEAP R.U. 267 
'CONTRACT NUMBER: 03-5-022-55, Task Order No. 10 
PROPOSED DATES OF CONTRACT: October 1, 1977~ to September 30, 1978 

' I I. PRINCIPAL INVESTIGATOR: Albert E. Bel on 
Professor of Physics 
Geophysical Institute 
University.of Alaska 

The Principal Investigator will spend 25% time~ and will be involved 
in all phases of the project .. He also will serve as remote-sensing 
advisor to OCSEAP • 

. I J I. COST OF PROPOSAL: 

I 

Total - $151,300 
Distribution of 

Beaufort -
Chukchi 
Norton 
Kodiak 
LCI 
Bristol 

IV. BACKGROUND: 

effort by 
$50,000 
$30,000 
$ 5,000 
$ 5,000 
$ 5,000 
$ 5,000 

lease area -

Remote sensing, by satellites and aircraft, of the vast and varied 
continental shelf of Alaska is an important, and in many cases 
the only, tool for environmental assessments. This project bas 
collected, compiled, cataloged, and distributed all available 
remote-sensing data in the coastal areas of Alaska and has pro
vided services and advice in analyzing and interpreting the 
imagery. From 30-50 OCSEAP projects have routinely and repeatedly 
used the services and facilities of this project, \vhich will 
hopefully be continued for the duration of OCSEAP.· 

V. OBJECTIVES: 

The principal objective of the project is to make remote-sensing 
data processing facilities and interpretation techniques avail
able to OCSEAP investigators by: 
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1. the acquisition, cataloging and distribution of all avail
able imagery. 

2. the operation of a fncility for photographic, optical and 
digital processing of remote-sensing data. 

3. the-development of photographic, optical and computer 
techniques for processing data. 

GI77-82 

4. the active interaction (including assistance in data search 
and processing) with all OCSEAP R.U.'s needing remote
sensing data and data analysis/interpretation assistance. 

VI • GENERAL STRATEGY AND APPROACH: 

Three basic approaches are followed in the performance of the 
project: 

1. Search, acquisition, cataloging and dissemination (in Arctic 
Project Bulletins) of all relevant LANDSAT and NOAA satellite 
data, and aircraft r~mote-sensing data (USGS, NASA, NOAA, 
U.S. Army, ,etc.). 

2. Development and adaptation of photographic, optical and 
computer methods for analyzing remote-sensing data, including 
contrast stretching, density slicing, color coding, and 
computer-aided physical and ecological classification of 
digital satellite data. 

3. Applications of remote-:sensing data to OCS studies in coopera
tion with other OCSEAP projects. 

VII. SAl~LING METHODS: 

Satellites -· For mapping of sea-ice, sediments, and coastal 
ecosystems. 

LANDSAT multispectral imagery of coastal zone with less than 
30% cloud cover. 
Coverage: 185 x 185 km; ground resolution: 80 m; frequency: 
every 18 days. 

- NOAA visible and infrared imagery irrespective of cloud cover 
Coverage: 1000 x 1000 km; ground resolution: 1 km; frequency: 
daily 

Aircraft - For detailed mapping and, in conjunction with satellite 
data, multistage sampling of sea-ice, sediment patterns, and 
coastal zone ecosytems. 

- High altitude (65,000 ft) natural color and color-infrared aerial 
photography obtained by NASA - ~1ostly historical data. 
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- Medium altitude (30,000 ft) color and black and white aerial 
photography obtained by NASA - Historical data 

- Low altitude (5,000 to 10,000 ft) color and black and white 
aerial photography., and all-weather side-looking radar (SLAR) 
imagery. Historical and current data obtained for OCSEAP by 
USGS, NOAA/NOS, U.S. Army, etc. 

VIII. ANALYTICAL METHODS: 

GI77-82 

The available remote-sensing data from satellite and aircraft 
will be searched for their applicability to the OCS program with 
respect to spatial and temporal coverage, cloud cover, quality 
and usefulness for specific disciplinary objectives. Selected 
imagery will be ordered and a catalog will be published through 
the OCS Arctic Project Bulletins for dissemination to OCS investi
gators. 

The analytical methods for processing and interpreting remote
sensing data-will be developed for, and in cooperation with, the 
OCS users of remote-sensing data. Therefore, it is not possible 
at this time to state precisely and comprehensively what these 
methods will be; but on the basis of previous experience, they 
are expected to be: 

- visual photo interpretation of enhanced remote-sensing images 
primarily to map sea-ice and sea-surface suspended sediment 
patterns 

- optical processing and color-coding of multispectral or multidate 
data for studies of temporal variability 

-analog density slicing (using a VP-8 image analyzer) to enhance 
and quantify offshore sediment patterns and sea-ice distributions 

- computer analysis of imagery in digital format for digital . 
density-slicing, spectral reflectance signatures of sea-ice and 
landform types, thematic classification of sea-ic~ and onshore 
ecosystems and landforms. 

Reference: 

Belon, A. E., J. M. Miller, and W. J. Stringer,. Environmental 
assessment of resource development in the Alaskan coastal 
zone based on LANDSAT imagery, Proceedings of the NASA Earth 
Resources Survey Symposium, NASA/JSC, Vol. II-B_, 242-260, 1975. 
Also, OCSEAP Arctic Project Bulletin, Nos. 6 and 7, 1975. 

IX. ANTICIPATED PROBLEMS: 
-

In general it is not anticipated that l ::~urmountable problems will 
prevent the successful achievement of tile project's objectives. 
In practice, the most significant problem for remote-sensing data 
acquisition projects, which are limited in space and time, will be 
the prevailing cloud-cover and availability of remote-sensing 
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aircraft. In particular, close coordination will be required 
to insure the success of multistage sampling experiments which 
depend on the concurrent acquisition of ground-based (or sea
based) data, and cloud-free aircraft and satellite data. The 
recommended solution to this problem is to include a (weather-· 
insensitive) side..:.looking radar (SLAR) as part of the aircraft 
remote-sensing instruments. 

X. DELIVERABLE PRODUCTS: 

GI77-82 

Raw remote-sensing data will be acquired and archived by the 
project for the use of OCSEAP principal investigators. Therefore, 
delivery of these data to OCSEAP under the contract would be 
counterproductive. However, catalogs of available remote-sensing 
da.ta will be prepared and delivered under the contract tJuough 
the series of Arctic Project Bulletins. Interpreted data. will l?e 
generated for> and in cooperation with, othcT OCSEAP projects. 
Therefore. they will be reported. and delivered by the user projects. 

With these qualifications, the deliverable products of the project 
are expected to be: 

A. Digital data 
1) Selected tapes of LANDSAT and NOAA satellite images 
2) Analyzed tapes of sea-ice reflectance profiles and of 

thematic classification of sea-ice and coastal ecosystems 

B. Narrative reports 
I) Catalogs of available satellite and aircraft remote

sensing data of the Alaskan coastal zone, to be distri
buted through the series of Arctic Project Bulletins 

2) Narrative description of project activities, facilities 
and analysis/interpretation techniques, to be distributed 
through project reports and, when appropriate, through 
the series of Arctic Project Bulletins 

C. Visual data 
1) Satellite (LANDSAT and NOAA) imagery, including custom 

mosaics of imagery 
2) Aircraft (photographic and side-looking radar) imagery 

D. Other non-digital data 
None 

E. Data submission schedule 
All remote-sensing data will be retained by the project for 
the use of OCSEAP investigators. Catalogs of available data 
will be published and distributed quarteriy in the series of 
Arctic Project Bulletins 
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XI. INFORMATION REQUIRED FROM OTHER INVESTIGATORS: 

The principal objective of the project is to make remote-sensing 
data, processing facilities and interpretation techniques avajlablc 
to the OCS investigators so that the promising applications and 
cost-effectiveness of remote-sensing techniques can be incorporated 
in their disciplinary investigations. Therefore, in principle, 
the project will supply data and interpretation assistance to the 
other investigators and \oJi11 only require a request or statement 
of need from the other investigators. Iri practice, particularly 
for cooperative projects, the project will need field data to 
correlate with remote-sensing data as part of the multistage 
sampling technique .. We anticipate no problems in obtaining these 
field data because the investigation wi11 be performed at the 
request of, and in cooperation with> the user project which obtaim::d 
the field data. 

XII. QUALITY ASSURANCE PLANS: 

Satellite-acquired remote-sensing data include a density step 
tablet which calibrates the densities on the film with 
reflectance of the ground or sea, as we11 as providing a system 
(relative) calibration. Absolute calibration in terms of environ
mental parameters (e. g., sediment lo,ad in offshore \vaters) 
requires concurrent field measurements. 

Aircraft-acquired remote-sensing data, particularly aerial_photography, 
seldom include accurate calibrations. For these data~ calibration 
will be obtained, when necessary, by cross-calibrations with concur
rent satellite and/or field data. 

XIII. SPECIAL SAMPLE AND VOUCHER SPECIMEN ARCHIVAL PLANS: .. 
The original remote-sensing data from satellites and NASA aircraft 
are already archived and entered in the public domain (USGS/EROS and 
NOAA/NESS) when copies are obtained by the project. 

Remote-sensing data acquired by aircraft programs under contract 
with OCSEAP are stored under appropriate controlled conditions 
in the library archives of the Geophysical Institute. 

Catalogs of all acquired data are published in the series of 
Arctic Project Bulletins. 

XIV. LOGISTICS REQUIRE~ffiNTS: 

None anticipated 
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XV. MANAGEMENT PLAN: 

The activities of the project will be managed in three main groupings. 
With reference to the activity/milestone chart on the next page, 
these are: 

A. Continuous Support Activities- (1, 2, 5, and 6). These cover 
the most important support functions of the project. They involve 
dire.ct daily interaction of the project's personnel with OCS 
investigators. The usual point of contact will be the remote
sensing data librarian and secretary who will answer requests for 
data and refer requests for data processing assistance to the 
principal investigator and remote-sensing specialist, photographer, 
computer programmer, or instrument technician, as appropriate. 

B) Research and Coordination Activities- (3 and 4). These 
activities cover the coordination of the aircraft data acquisition 
program and the development of remote-sensing data processing and 
interpretation techniques, often in anticipation of the needs of 
the OC3 investigators, rather than their stated short-term needs. 
These activities will be handled by the principal investigator 
of the project with the assistance of the remote-sensing specialist 
and other support personnel. 

C) Reporting Activities- (7, 8, and 9). These activities cover 
the publication of remote-sensing data catalogs, reduced and inter
preted data, progress reports, and articles. These activities will 
be performed by the principai investigator with the assistance of 
the data librarian and s~cretary. 

Financial management of the project will be handled by the Geophysi
cal Institute Business Manager and the principal investigator. 

XVI. OUTLOOK: 

On the basis of the experience of the last two years, it is expected 
that there will be a continuing need for the contributions of "the 
project for the duration of OCSEAP. The number of OCS users of the 
project's services has gradually increased from 10-15 initially 
to currently 30-50. As investigators phase their activities from 
field data collection to data analysis and synthesis, the synoptic 
characteristics and value of remote-sensing data will increasingly 
become essential ingredients of the final environmental assessment. 

It expected that the scope and level of effort of the project 
will be maintained over the duration of OCSEAP; however, the cost 
will increase each year in relation to inflation in the cost of 
labor and materials. In particular,· the cost of LANDSAT data has 
nearly tripled during the past year, and although \ve are keeping 
the requested budget level by being much more selective in the 
purchase of remote-sensing data from USGS/EROS, further cutbacks in 
the acquisition of data would be deleterious to the program. 
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XVII. Contractual Statements: 

1. A schedule for data submission for each task order has been, and 

will continue to be, submitted and updated each quarter. 

2. This statement is in accordance with our base contract, and we 

will continue to comply. 

3. See section XIII of this proposal. The University of Alaska will 

continue to negotiate a Voucher Specimen Policy with NOAA/OCS. 

We will comply with the then agreed to policy. 

4. See section XV of this proposal. The University of Alaska agrees 

that the Principal Investigators can travel to the Project Office 

at least twice during the contract years provided that such travel 

is in accordance with University of Alaska travel policy and con

sistent with other University duties of the PrinCipal Investigator •. 

5. Data wi 11 be provided in the fonn and format agreed to by the 

University and NOAA/OCS in the negotiating of the Data M.anagement 

Plans for each of the tasks falling under the juri~dictio~ of this 

office. 

6. As per Article 9 of the ba~e contract, the University of Alaska 

agrees to the following: " ••• all archivable data is to be iub

mitted by the contractor to the Contract Data Manager within 120 

days after acquisition. Certain data sets such as plankton counts 
. . 
or volumes are not available until sorting of samples is complete. 

The data so obtained are archivab.le 120 days following the actual 

sorting or other laboratory procedure. 11
• 
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7. Within 10 days of the comp 1 eti on of a cruise Oi' data gathering 

effort, a ROSCOP data co11 ecti on inventory form (NOAA 24-23} will 

be submitted to the Project Data Manager by the Chief Scientist. 

If the Chief Scientist represents the contracts covet~ed by this 
" 

office, the form will be sent through. this office. 

8. This is in accordance with the base contract with which \'le shall 

comply. 

9" Three copies of all publications or presentat1on abstracts or manu

scripts pertaining to technical or scientific matet•ial developed 

under OCSEAP funding will be submitted to thr:~ GOTR sixty days: prior 

to publication or presentation. Copies of an ilews r·eleases mention~ 

ing OCS or using information gathered by OCS funding \llill be s·ent to 

the COTR two working days prior to release. 

10. The following acknowledgment of sponsorship \•till be used: 

11This study was supported under contract 03-5~022-56 

between the University of Alaska and NOAi\, Oepat·tment 

of Commerce through the Outer Continental Shelf 

Environmental Assessment Program to \'ihich funds were 

provided by the Bureau of Land Management, Oepat'tment 

of Interior ... 
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PUBLICATIONS: 

Published Articles 

Heppner, J •. P., ·E. C. Byrne and A. E. Be 1 on:.· The association of 
absorption and E ionization with aurora at high latitudes, . 
J. Geophys. Res.~ 57, 121-134, 1952. 

Elvey, C. T., A. E. Bel on, W .. Stoffregen, S. Chapman and fL Herlofson, 
Aurora and airgl0\1/ auroral. photography by all-sky camera, 

·Annals of.the International G~ophysical Y.ear, .§_,Part II:t 1957. 

Clark, K. C. ·and A. E. Belon, Spectroscopic observations of the great 
a¥rora of February 10, 1958, Part I: Abnormal vibration of 
N2 , J. Atmosph. Terr. Phys., 1§_, 205-219, 1959. . 

Belon, A. E. and K. c. Clark, Spectroscopic: observations of the 
great aurora of February 10, 1958, Part II: 11nusual atomic 
features,. J. Atmosph. Terr. Phys._, J.§_, 220-227, 1959. 

Rees, M. H.:t A. E. Belon and G. J. Romick, The systematic behavior 
of .hydrogen in the aurora: Part I - Experimental evidence, 
Planet~ Space Sci., §_, 87-91, 1961. · 

Flock, W. L, A. E. Belon and R. R. He::lcock, Geomagnetic. agitation 
and overhead aurora, Proc. Int '1 Conf. Ionosph., Inst. Phys. 
Physical Soc. London, 143-150, 1962. 

Bel on, A .. E. and G. J .. Romick, The influence of sunlight on the 
height of the aurora, Bull. _Amer. Meteor. Soc., 43, 1~2, 1962. 

Romick, G~ J .. and A. E! Belon, Qbserv~tional evidence for the . 
bimodal excitationof the N2 first negative-system in the-aurora, 
Bull. Amer. Phys. Soc., Ser1es II, ]_, No. 7, 464, 1962. 
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PUBLISHED ARTICLES (Cont•d) 

Evans, J. E. and A. E. Belon, Preliminary results from coordinated 
measurements of auroras, IG Bull . , No. 77, November 1963. 

Romick, G. J., C. S. Deehr and A. E. Belon, A fireball meteor 
occu~rence, Icarus, !, 164-166, 1964. 

Romick, G. J. and A. E. Belon, Luminosity profiles of auroras, 
Transactions AGU, 45, 594, 1964. · 

Stringer, W. J., A. E. Belon and s.-1. Akasofu, The latitude of 
auroral activity during periods of zero and a very weak magnetic 
disturbance, J. Atmosph. Terr. Phys., 27, 1039-1044, 1965~ 

Bates, H. F., A. E. Belon~~ G. J. Romick and W. J. Stringer, Continuous 
observations of the auroral belt. by means of radio, Nature, 207, 
1081-1082, 1965. . -

Cresswt::!ll, C. R. and A. E. Belon, ·observations df fast auroral 
waves, Planet. Space Sci., 14, 299-301, 1966. 

Deehr, C. S., G. J. Romick and A. E. Belon, Obset·vation of lithium 
· twilight emission, J. Atmosph. Sci., .§, 362-363, 1966~ 

· Bates, H. F.~ A. E. Bel on, G. J. Romick and \~. J. Stringer, On · 
· the correlation of optical and radio auroras, J. Atmosph. Terr .• 

Phys., 28, 439-446, 1966. · 

Belon, A. E., G. J. Romick and M. H. Rees, The energy spectrum of 
·· primary auroral elec_trons. determined from aurora1 luminosity 
profi 1 es, Planet. Space Sci. , !~b 597-615, 1966 . 

. Stringer, W. J. and A. E. Belon, The statistical au!"oral zone durins 
. IQSY and its relationship. to magnetic activity, J... Geophys. Res., 
72, 245-250 It 1967. ' 

Romick, G. J. and A. E. Belon, The spatial variation of auroral 
luminosity-!, The behavior of model synthetic auroras, 

'Planet. Space Sci.,!§_, 475-493, 1967. 

·Romick, G. J. and ·A. E. Belon, The spatial variation of auroral 
luminosity -II. Determination of volume emission rate profiles, 
Planet. Space Sci., li$ 1695-1716, 1967. · 

Stringer, W. J. and A. E. Belon, The morphology of the IQSV auro·ral 
-oval I- Interpretation of isoauroral diagrams,~-= Geophys. Res.,. 
72, 4415-4421, 1967. 

Stringer, W. J. and A. E. Belon, The morphology of the IQSY auroral 
oval II -Auroral alignments in and near the auroral oval,.'!:._ 
Geophys. Res., 72, 4423-4429, 1967. 
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C. TECHNICAL PROPOSAL 

·I. A. Title: Beaufort and Chukchi Seacoast Permafrost Studies 

B. Research Unit Number: 271 
C. Contract Number: 03-5-022-55, Task 3 
D. Proposed Dates of Contract: October 1, 1977- September 30, 1978 

II. Principal Investigator(s) 

A. James C. Rogers 

B. John i\llorack 

III. Cost of Proposal Federal Fiscal year 1978 

Total: $39,997 . 

· Distribution of effort by lease area 

1. Aleutians 
2. Beaufort Sea - 50% 
3~ Bristol Bay . 
4. Chukchi Sea - 50% 
5. Kodiak 
6. Lower Cook Inlet 
7. NEGOA 
8. Norton Sound 
9. St. George Basin . 

10. · Non-lease-area laboratory or management 
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IV. Background: 

A. · Beaufort Sea 

Subsea permafrost represents a haza~d to offshore operation both from 

a human safety standpoint and from an environmental standpoint. In order. to 

increase the small amount of information available about offshore permafrost, 

a continuing research effort has been conducted by this research unit and 

others including Hopkins (RU 204/473), Sellman (RU 105), and Osterkamp and 

Harrison (RU 255/256). 

No :Single type of data is sufficient to determine the origin, state, 

distribution and dynamics'of subsea permafrost. Thus, although bottom temp-

eratures are considerably below 0° C in many places the sea bottom is not 

ice bonded. Hence, temperature data alone will not indicate the presence or 

absence of ice bonded materials. In most cases, temperature and salinity of 

interstitial fluids are needed to determine the state of the sub-bottom 

materials. These data are gathered only by drilling and represent local 

information only. Seismic refraction methods and reflection methods have been 

successfully used by this research unit to map the upper surface of the perma-

frost along a drill line produced by other research units and extending some 

14 kilometers offshore at Prudhoe Bay. Several important conclusions regard-

ing the nature of subsea permafrost have come from these coupled efforts. Among 

these is the necessity to distinguish between ice bearing materials and ice 

bonded materials. In some cases, notably on some of the offshore islands, 

drilling information indicates ice in drill cuttings but seismic velocities 

are lo~thus indicating the materials are not ice bonded. This is an important 

distinction from the standpoint of the mechanical properties of the soils~ 
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Other important features that have been discovered are the high degree of 

roughness of the upper permafrost surface and the presence of a possible window 

in the permafrost beneath Prudhoe Bay. 

The work proposed here will extend the previous research effort to include 

a larger area around Prudhoe Bay. It will. include the offshore islands nearby 

and the effects of the Sag River on the permafrost surface. Also, of interest 

is an extension of the work begun in Prudhoe Bay itself which has indicated 

a "thaw window" beneath the bay. Ultimately broad regional coverage of sub

sea permafrost distribution will be required and this will be dealt with by 

other research units using available industry data. The purpose of the seismic 

work proposed herein is close support of and complimentary to site specific 

studies so results of these studies can be synthesized into a broader under

standing of the offshore permafrost hazard. 

B. Chuckchi Sea 

Preliminary investigation by Harrison and Osterkamp (RU 255/256) and 

Hopkins (RU 473) in the Chuckchi Sea have concluded that ice bearing permafrost 

is probably ·widespread in near shore areas •. Their> studies, which were focused 

on the Hope Basin lease area, represent some of the first ~nformation on sub-

sea permafrost in the Chuckchi Sea. It is necessary to investigate the near 

shore areas to determine whether ice bonded materials are present, how far 

they extend offshore~and the depths of the overlying non-frozen sediments. 

Seismic refraction investigations in areas of rapid shoreline retreat and at 

locations where Harrison and Osterkamp found evidence of ice bonded materials 

are required. In the following sections a study to meet this need is described. 

399 



GI 77-95 

V. Objectives: 

A. Beaufort Sea 

1. To investigate the distribution of subsea permafrost at Prudhoe Bay 

through seismic investigation. 

·2. To investigate the distribution of permafrost beneath the barrier 

islands near Prudhoe Bay. 

3. To map the apparent thaw window under Prudhoe Bay. 

4. TO relate the seismic data to drilling probing data gathered by 

others in order to.synthesize a permafrost distribution picture in the 

Beaufort Sea. 

B. Chuckchi Sea 

1. To investigate the distribution of subsea permafrost along the shore 

of the Chuckchi Sea through seismic investigations. 

2. To relate the seismic data to probing and shoreline history information 

gathered by others (RU 255, 256, 473) in a beginning attempt to syn-

thesize a permafrost distribution picture for the Chuckchi Sea. 

The relevance of the proposed work and objectives to an environment~! 

assessment of the Alaskan Continental Shelf has .been stated clearly in OCS 

· Bulletin #15, Beaufort Sea Synthesis Report, Report of. Group 4 and Earth· 

Science Studies. Some potential problems related to the offshore permafrost 

hazard are: . thaw subsidence of buried hot oil p~pelines and well bores, 

frost heaving of bottom founded structures and cold gaslines, and variable 

engineering properties associated with salt brine laden materials. A primary 

concern to our studies is .. to provide .adeq1late. knowledge about subsea. pei'lllCifrost 

to enable proper design of oil exploration and development facilities. 

400 

I 
'I 



GI 77-95 

VI: General Strategy and Approach: 

Marine seismic refraction and reflection equipment will be used during 

the summer season to investigate subsea permafrost. In the Chuckchi Sea it 

will be necessary to use a .shallow draft boat in the near· shore region. A 

boat is described in a later.section (XIV, E). that will provide a highly 

flexible platform for the required offshore permafrost investigation discussed 

in section V above. Also, the boat will provide transport and operating capa-

bility for summer probing work by RU 255 and 256. After fitting, the bOat 

. . . 
will be barged to Kotzebue on an early summer barge for the field season in 

the Chuckchi Sea. Three weeks of field work are anticipated in the last part 

of June and the first part of July.. After completion of this work, the boat 

will be taken. to Prudhoe Bay by a later barge for work during the last half 

of August and the first half of September. The shallow draft and complete 

dedication of the boat to the project can be expected to significantly increase 

the volume and quality of data gathered. Near shore work along the barrier 

islands will be possible as well as transport of probing equipment and land. 

seismographs along the islands. It will thus be possible to add to the meager 

knot'lledge available regarding island permafrost. Also, tHe shallow northern 

shoal area of Prudhoe Bay can be examined to further determine the nature of · 

the permafrost window beneath the bay. 

The seismic source will be airguns and an·analog recording system will 

be used as in past field seasons. 
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VII. Sampling Methods: 

The sampling method ~ill envolve periodic shots of the airguns while 

pulling a hydrophone streamer behind the boat. Lines will be reversed where 

necessary to determine surface slopes and some lines will be run on land to 

provide a velocity data base for interpretation of marine seismic velocities. 

VI1I. Analytical Methods 

standard seismic refraction and refl~ction data reduction methods wilL be 

used. Examples can be found in past annual ~nd quarterly reports of this 

research unit. 
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IX. Anticipated Problems: 

In pa:St field seasons _availabl«:! boat time has been inadequate to obtain 

needed data coverage. The solution to this problem is addressed in section 

XIV below. 

X. Deliverable Products 

A. Digital Data - In keeping with memos dated August 24 and August 30, 1976 

from F.M. Cava, Assistant Data Manager, NOAA/OCSEAP, .Juneau Project Office, 

no digi~al data are required on magnetic tape. The quarterly reports and 

. annual reports serve the data requirement. 

B. Narrative Reports - N/A 

C. . Visual Data - N/A 

D. Other Non-Digital Data - N/A 

E. Data Submission Schedule 

Data Collection Period: June, July, August 1978 

Data will be submitted by quarters in quarterly reports. 

. . 

XI.. Information Required from other Investigators: 

Location and information concerning the drill.holes of Osterkamp and 

Harrison (RU 255, 256) will be needed. Continuing contacts are established 

to acquire this information. Also, shoreline history informationwill be 

required from Hopkins -(RU 473) . 

--
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XIL Quality Assurance Plans 

The electronics will be tested and calibrated in the laboratory before 

actual field work. Onshore measurements of acoustic velocities in permafrost 

will be performed at all sites for instrument calibration. Additional testing 

will be performed at existing drill hole sites which have indicated ice bonded 

materials. 

XIII. Special Sample and Voucher Specimen Plans - N/A 

XIV. Logistics Requirements. (See attached form) 

The following logistics support to be provided by OCSEAP will be required: 

Kotzebue Area 

Time Frame: Last two weeks in June through first week in July. 

a) 42 man days a_t Kotzebue. 

b) 21 days shallow draft boat. 

Prudhoe Bay Area 

Time Frame: Last two weeks in August through first week in September. 

a) 42 man .days at Prudhoe Bay. 

b) 3 hours Bell 206 Helicopter from Deadhorse • 

. c) 21 days shallow draft boat. 

A plan for providing the shallow draft boat needed for the field work is 

presented in the attachment Logistics Requirements, Part E, Special Logistic 

Problems. 
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LOGISTICS REQUtREMENTS 

For OCSEAP use only. 
RU #271 
Discipline 
Area.of Operation: Kotzebue 

and Prudhoe Bay 

INSTITUTION: Geophysical Institute PRINCIPAL INVESTIGATOR: J .. C. Rogers & J. L. Morack 

A. Ship Support - N/A 

B. Aircraft Support Fixed Wing - N/A 

C. Ai~craft Support - Helicopter 

Three hours, Bell 206 Helicopter will be used to carry two personnel, and eqpip-

ment from Deadhorse to offshore islands. 

Time Frame: Last. two weeks in August.· 

D. Quarters ~nd Subsistence Support 

~. a.) Kotzebpe 

b) Last two weeks in June through first week in July 

c) Two persons X 21. days = 42 man days 

II. a) .Prudhoe Bay 

b) Last two weeks in August through first week in September 

c) Two persons X 21 days = 42 man days 

E. Special Logistics Problems 

During 1975 and 1976 the USGS has provided approximately one week of ship time 

each year aboard the "Karluk", during which data near Point Barrow and Prudhoe Bay 

were collected. Again during the 1977 field season approximately one week of time 

will be available aboard the "Karluk" in the Prudhoe Bay area. 

In the past this has been less than satisfactory for a variety of reasons. 

First, the total vessel time has been limited to about one week which provides only 

three or four days for data gathering after the time necessary for equipment sh~ke-

down and weather delays are considered. Second, the time alloted has been chosen 

such that it doesn't interfere with other research projects on board. This has 

!ed to situations where t9e available time was far from optimum for our case. 
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In order to meet the objectives of the subsea permafrost project it is 

necessary to develop i~dependent logistical support that is more flexible. 

Furthermore, a major part of the work for 1978 will be in the Chuckchi Sea where 

the "Karluk" will not be available. Thus, at this time it is deemed necessary 

to buy or lease a skiff that would facilitate near shore activit~es, be easily 

transportable between work sites, and be available during the most advantageous 

work times in June, July, and August. 

The capabilities that such a skiff should have for our work are: 

a) Range of 50 miles necessary to travel to work sites and avoid inclement 

weather. 

b) Load capacity of 2000 lbs. including two crew, 600 lb. cable, 500 lbs. of 

batteries and electronics and 200 lbs. of high pressure gas cylinders. 

c) Electrical capability of approximately 25 amps at 12 volts to provide 

power for electronics. 

d) Working room on board of approximately 70 ft. 2 (5 ft. X 14ft.) necessary 

to store 450 m cable, electronic equipment, and gas cylinders. 

e) Outrigger system capable of supporting airguns and cables approximately 

:10 ft. off each side of the skiff. 

f) . Minimal navigational and depth sounding capability necessary to locate and 

document work sites, should include a recording depth sounder and compass. 

The following is an estimate of how the above requirements could be met. 

Skiff - 21 ft. Boston Whaler with bulkhead and full canvas 

(Jacobson Marine, Seattle) and two 55 hp. outboard engines 

with large alternators. 

Boom System 

Compass 
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Recording Fathometer 300 

Communications Gear 300 

These items have not been included in the proposed budget and will be provided 

by the OCS logistics branch. 

XV. Management Plan: 

Reduction of the 1977 field data will begin in November and be completed 

in time to be included in the annual report on April 1, 1978. Planning for 

the 1978 field season in Kotzebue and Prudhoe will begin in April. Offshore 

data will be collected in the Kotzebue area during the last two weeks in June 

and the first week in July. Island and offshore data will be collected in the 

Prudhoe Bay area from the third week in August through the first week in 

September. Preliminary data reduction will take place during September and 

October. (See attached Milestone Chart.) 
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. XVI. Outlook 

The work proposed for FY 78 includes the first near shore seismic refraction 

efforts in the Chuckchi Sea. This work will be in close support·of the previous 

efforts by RU 255, 256 and 473 in an effort to extend· their drilling infor-

mation and knowledge of shoreline history. As such, the first work will be 

somewhat localized. I.t will be necessary to extend the coverage north along 

the Chuckchi coastline in the following research period to provide a broader 

picture of near shore permafrost. ih the Chuckchi. Additional cooperation with 

Harrison and Osterkamp (RU 255, 256) in linki~g temperature salinity measure-

ments along the coast with seismic refraction measurements is anticipated. 

The final results should be a knowledge of the general nature and distribution 

of near shore permafrost along ~he shore of the Chuckchi Sea. Cooperative 

arrangements for summer field logistics including transport with the small 

"boat proposed for FY 78 is anticipated between this research unit and RU 255, 

256 .. 

Beaufort Sea work proposed for FY 78 includes some work on the barrier 

islands near Prudhoe Bay and in the adjacent shallow waters. A cooperative 

effort with RU 255 and 256 to examine the temperature salinity and permafrost 

profile· on selected islands in the Beaufort Sea is anticipated for FY 79 and 

FY 80. The results should provide a knowledge of the barrier islands effects 

on subsea permafrost. Also, work in the lagoons is anticipated. In particular, 

Elson lagoon has been probed by RU 255 and 256 and temperature and salinity I 
i 

measurements obtained. The RU 255 and 256 data, coupled with aknowledge of shoreline~ 
i 

history and seismic data should further complete the understanding of perma-

J 
I 
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frost beneath the lagoonal systems' along the Beaufort Sea. 

Logistics requirements for the Beaufort Sea work are tied closely witt. 

the boat proposed for FY 78. Only with a dedicated boat will it be possible 

to spend enough time gathering data to meet the goals described above. 

It is anticipated that with the increased data gathering capability, more 

investigator time will be required for data analysis and interpretation. 

Thus, the Beaufort/Chuckchi proposal cost will be $5.0,000 for FY 79 and $60,000 

for FY ·so. 
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XVII. Contractual Statements: 

1. A schedule for data submission for each task order has been, and 

will continue to be, submitted and updated each quarter. 

2. This statement is in accordance with our base contract, and we 

will continue to comply. 

3. See section XIII of this proposal. The University of Alaska will 

continue to negotiate a Voucher Specimen Policy with NOAA/OCS. 

We will comply with the then agl"eed to pol"i cy. 

4. See section XV of this proposal. The University of Alaska agrees 

that the Principal Investigators can travel to the Project Office 

at least blice during the contract year, provided that such travel 

is in accordance with University of Alaska travel policy and con

sistent with other University duties of the Prindpal Investigator·. 

5. Data wi 11 be provided in the ,form and format agreed to by the 

University and NOAA/OCS in the negotiating of the Data Management 

Plans for each of the tasks falling under the jut·isdict·ion of this 

office. 

6. As per Article 9 of the base contract, the University of Alaska 

agrees to the following: ..... all archivable data is to be sub-

mi tted by the contractor to the Contract Data f·~anaqet w·i thin 120 

days after acquisition. Certain data sets such as p·lankton counts 
' or volumes are not available until sorting of samples is complete~ 

The data so obtained are archivable 120 days fo"llo\.'ring the actual 

sorting or other laboratory procedure ... 
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7. Within 10 days of the completion of a cruise or data gathering 

effort, a ROSCOP data -co 11 ecti on inventory form (NOAA 24-23) \'ti 11 

be submitted to the Project Data Manager by the Chief Scientist. 

If the Chief Scientist represents the contracts covered by this 

office, the form will be sent through this office. 

8. This is in accordance with the base contract \'lith which \"'f! shall 

comply. 

9. Three copies of all publications or presentation abst't'acts or manu

scripts pertaining to technical or scientific material developed 

under OCSEAP funding will be submitted to the COTR sixty days prior· 

to publication or presentation. Copies of a'll news releases mention

ing OCS or using information gathered by. OCS funding will be sent to 

the COTR two working days prior to release. 

10. The following acknowledgment of sponsorship 1.·/ill bt1 used: 

"This study was supported under contract 03-5-022-56 

between the University of Alaska and NOAA, Department 

of Commerce through the Outer Continental Shelf 

Environmental Assessment Program to which funds were 

provided by the· Bureau of land Managemt!nt, Department 

of Interior.'' 
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I. Title and Task· Statement Number 

Hydrocarbons: Natural Distribution and Dynamics on the Alaskan 
Outer Continental Shelf. Task Statement No. 275. 

II. Principal Investigator III. Cost of Proposal 

Dr. D. G. Shaw 

c. Total $229,973 

IV. Background 

Hydrocarbon measurements have been a part of the Alaskan OCS studies 
since the program's beginning in 1975. These measurements provide 
the causal link between environmental changes which may appear in the 
future (such as the decline of some biological population) and a suspect
ed cause (such as petroleum released in the course of OCS oil development). 
Thus, information about hydrocarbons has had and will continue to have a 
pivotal role in OCSEAP. 
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The initial task of this work was to document the ambient concentra-
tions of hydrocarbons in the Alaskan OCS areas under consideration for 
oil development. This was necessary because of the almost total lack of 
prior measurements. In the first two and a half years of the program 
that task has been accomplished, not in minute detail, but with suffi
cient breadth to provide an overall characterization of the environment. 
Now two new tasks which follow logically from the first are being address
ed. One is to characterize in greater detail the ambient hydrocarbon 
concentrations in some important environmental components. The other is 
to characterize processes affecting the transport and degradation of 
petroleum in the Alaskan OCS environment in order to improve the ability 
to predict the fate of added oil. Processes have been chosen for in
vestigation which are qualitatively or quantitatively unique to the Alaskan 
OCS and thus for which data collected elsewhere will not be directly 
applicable. 

V. Objectives 

A. Beaufort: 

To carry out detailed hydrocarbon measurements in conjunction 
with the Beaufort Sea Barrier Island Ecological Process Study. 
These measurements are particularly important since OCSEAP work 
to date has not provided any analyses of Beaufort Sea biota 
for hydrocarbons. Hydrocarbon data for biota which can be 

\ 

integrated with other background information would be most use-
ful. 

B. Lower Cook Inlet: 

To examine hydrocarbons in three environments within Cook 
Inlet -- Kachemak Bay, an area of critical importance to 
fisheries which is bathed by water entering the Inlet from· 
the Gulf; the areas of ongoing commercial oil. production in 
the Upper Inlet; and Kamishak Bay, an area with natural oil 
seeps which is bathed by water exiting the Inlet. Cook Inlet 
is the ideal location for a comparative study of effects 
of offshore oil production ·and of behavior of hydrocarbons in 
the pelagic and benthic environments. We will begin such studies 
under controlied conditions. 

VI. General Strategy and Approach 

A. Beaufort: 

Sample collection will focus on the nearshore area and be 
carried out in conjunction with other OCSEAP operations. 
Biota will be obtained in cooperation with the Ecological 
Process Study group. 

B. Cook Inlet: 

Field work will be carried out on three cruises to Cook Inlet. 
·In November 1977, samples will be collected of biological 
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materials identified by Dr. H. Feder (RU 005) as impor
tant members of the benthic detritus food chain. Materials 
will be frozen and returned to Fairbanks for analysis. 
In addition, live specimens will be taken to Seward for 
preliminary experiments in aquaria. In May 1978 addition
al biological materials will be obtained for hydrocarbon 
analysis and experimental study. In addition, two time 
series water column stations will be occupied, one in 
outer Kachemak Bay, the other in Trading Bay. At each of 
these sta~ions samples will be collected at each high slack 
water (approximately each 12 hours) for 48 hours (four 
sample times). At each sample time a vertical zooplankton 
haul will be made and water and suspended matter will be 
collected from near surface and near bottom for heavy 
hydrocarbon analysis. We will attempt to obtain suspended 
matter by filtration and use the filtered water for hydro
carbon analysis. However, the high suspended sediment 
load of Cook Inlet may make this approach unworkable. We 
will be prepared to use alternate sampling procedures. On 
a third cruise in August 1978 biota, water, and suspended 
matter will be collected as described for May with modif
ications that may prove appropriate. 

Live organisms taken to Seward will be used in a sequence 
of experiments designed to correlate the degree of hydro
carbon transfer through a marine food chain as a function 
of overall carbon and energy flux. These experiments 
will be carried out in collaboration with Drs. H. Feder 
(RU 005) and D. Burrell (RU 162). The first objective of this 
work will be to establish that all organisms can be main
tained in culture. The second objective will be to deter
mine the efficiency with which deposit feeders take up 
hydrocarbons from the substratum. In the following year 
we will carry out transfer experiments in wlM.ch low members 
of the experimental food web, which have been previously 
allowed to accumulate oil, are introduced to the other members 
of the web in a large (44,000 t) aquarium. We will then 
make relaxation kinetic measurements as the oil moves 
through the food web. 

As resources permit we will continue to study the trans
fer of hydrocarbons from the pelagic to benthic environ
ment via sorption to suspended sediments and incorpora
tion into plankton feces. 

VII. Sampling Methods 

Sampling procedures have been described in detail in our annual reports 
to OCSEAP. A study of laboratory and environmental variability of samples 
is currently in progress in our laboratory. Results of this work will 
be used to modify our collection designs as necessary. 
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VIII. Analytical Methods 

Hydrocarbons will be analysed by the methods that are being used in our 
current Alaskan OCSEAP work. Changes may be made from time-to-time with 
the advice of BLM's Hydrocarbon Methodology Review Group, of which the 
proposed Principal Investigator is a member. 

X. Deliverable Products 

This project will result in a narrative report including a discussion of 
objectives, methods, and techniques used in sampling, sample preparation, 
storage, and analysis. Discussion of data and results will include appro
priate graphic and tabular presentations. We intend to negotiate with 
OCSEAP a revision of the University of Alaska Data Management Plan pro
viding for submission of digital data. 

XI. Information from Other Investigators 

1. Benthic specimens and information about their trophodynamics 
and general biology from H. Feder 

2. Sediment geochemical data from I. Kaplan 
3. Sediment gram size analysis from C. Hoskin 
4. Coordination and information exchange with D. Burrell. 

XII. Quality Assurance 

This laboratory will conduct a program of intra- and interlaboratory 
analytical performance assessment. This will include the use of the 
scheme set forth in the "Draft Performance Requirement 11 drawn up by the 
Hydrocarbon Methodology Review Group'at a meeting held in Los Angeles 
in July, 1977 to assess intra-laboratory precision and to compare inter
laboratory methods using a sediment sample to be provided by OCSEAP. 

XIII. Archival Plans 

We are continuing to archive replicate selected samples for future analy
sis as described in our previous proposals and reports. We will implement 
a voucher specimen plan when such is agreed upon by OCSEAP and the Univer
sity of Alaska OCS Coordination Office. 

XIV. Logistics 

1. Beaufort Sea: 
August, 1978 - 15 day of coastal ship to collect biota 

2. Cook Inlet 
Cruises of two weeks each in November 1977, May 1978 and August 
1978. 

XV. Management Plan 

Technical management will be provided by the Principal Investigator. 
Fiscal and data management will be provided by the University of Alaska 
OCS Coordination Office. 
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XVII. Contractual Statements 

1. A schedule for data submission for each task order has been, 
and will continue to be, submitted and updated each quarter. 

2. This statement is in accordance with our base contract, and 
we will continue to comply. 

3. See section XIII of this proposal. The University of Alaska 
will continue to negotiate a Voucher Specimen Policy with 
NOAA/OCS. We will comply with the then agreed-to policy. 

4. See section XV of this proposal. The University of Alaska 
agrees that the Principal Investigators can travel to the 
Project Office at least twice during the contract year, 
provided that such travel is in accordance with University of 
Alaska.travel policy and consistent with other University duties 
of the Principal Investigator. 

5. Data will be provided in the form and format agreed to by the 
University and NOAA/OCS in the negotiating of the Data Manage
ment Plans for each of the tasks falling under the jurisdiction 
of this office. 

6. As per Article 9 of the base contract, the University of Alaska 
agrees to the following: " .•• all archivable data is to be 
submitted by the contractor to the Contract Data Manager within 
120 days after acquisition. Certain data sets such as plank
ton counts or volumes are not available until sorting of samples 
is complete. The data so obtained are archivable 120 days fol
lowing the actual sorting or other laboratory procedure." 

7. Within 10 days of the completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) 
will be submitted to the Project Data Manager by the Chief 
Scientist. 

If the Chief Scientist represents the contracts covered by 
this office, the form will be sent through this office. 

8. This is in accordance with the base contract with which we shall 
comply. 

9. Three copies of all publications or presentation abstracts 
or manuscripts pertaining to technical or scientific material 
developed under OCSEAP funding will be submitted to the COTR 
sixty days prior to publication or presentation. Copies of 
all news releases mentioning OCS or using information gathered 
by OCS funding will be sent to the COTR. 
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10. The following acknowledgement of sponsorship is standard: 

"This study was supported under contract 03-5-022-56 between 
the University of Alaska and NOAA, Department of Commerce 
through the Outer Continental Shelf Environmental Assessment 
Program to which funds were provided by the Bureau of Land 
Management, Department of Interior." 
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University of Alaska, Fairbanks 
Fairbanks, Alaska 99701 

Institute of Marine Science 

January 30, 1978 

Dr. John Calder 
OCSEAP 
Environmental Research Laboratory 
Boulder, Colorado 80302 

Dear John: 

As we agreed today I will redirect the remainder of my FY78 OCSEAP effort 
to eliminate further work on food chain transfer of hydrocarbons in a benthic 
food web of Lower Cook Inlet and instead to augment my effort in the Beaufort 
Sea. This augmented effort will include a survey of nearshore Beaufort Sea 
biota for hydrocarbons. In addition to the usual GC analysis, each sample will 
be subjected to a GC-MS search for 3, 4 and 5 ring arenes and their alkyl homologs 
using the same methods by which my group has detected these arenes in Beaufort 
sediments. I expect that 30 samples can be analysed provided that logistics and 
weather allow an appropriate suite of samples to be collected and provided that 
we receive a contract extension to allow time for the work. What constitutes an 
appropriate suite will be determined based on trophic relationships, geographical 
coverage and availability. A complete sampling plan will be presented to OCSEAP 
for comment before field work commences. 

I will also attempt to obtain 2 box cores (one each from ~impson Lagoon and 
Prudhoe Bay) for analysis of arenes.· Subsamples of these cores will be used for 
radiometric dating. Since IMS does not have facilities for Pb dating, this will 
require outside arrangements for dating. However, I do not expect that this 
will be a problem. 

Sincerely, 

~~ 
D. G. Shaw 
Associate Professor 

DGS/wms 
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1. Title: 

Circulation and Water Masses in the Gulf of Alaska 
Research Unit #289 

II. Principal Investigator: III. Cost of Proposal 

Thomas C. Royer 

Total $255,442 
NEGOA 
Kodiak 
Lower Cook Inlet 
Aleutians 
Beaufort Sea 
Bristol Bay 
Chukchi Sea 
Norton Sound 
St. George Basin 

IV. Background: 

59% 
31% 

4% 
1% 
1% 
1% 
1% 
1% 
1% 

The proposed work represents a continuation of the general hydrographic surveys 
taken in the Gulf of Alaska since 1974 •. A major part of next year's effort will 
involve the analysis of these data. Field efforts will continue. Focused 
effort~ around Prince William Sound, Kayak Islands a11:d Kodiak will be initiated. 
The work near Kodiak and Kayak Islands will be coordinated with the modelling 
efforts by R.U. 140 and the current meter measurements by R.U. 138. R.U. 140 
will use the hydrographic data gathered by this research unit as input for the 
numerical model. The baroclinic flow fields will be combined with the R.U. 
138' s current meter. data to obtain the baroclinic and baro tropic current components. 

This proposed research will provide other studies with estimates of water pro
perties and currents on approximately a seasonal basis. Interannual variations 
will also be provided. A summary of the previous data will be made with em
phasis on the identification of the mechanisms responsible for the driving 
of the system, such as wind stress and runoff. 

V. Objectives 

The principal objectives include: 

A. For the Gulf of Alaska, a seasonal description of 

1. Ocean temperatures 

2. Salinities 

3. . Densities 

4. Dynamic topographies 

5. Sea levels 
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B. Evaluation of the probable forces which alter the circulation in 
the Gulf of Alaska, such as 

1. Precipitation· 

2. Differential heating and cooling 

3. Runoff 

4. Wind stress 

5. Deep ocean circulation. 

The above objectives will provide information on the "normal" ci,rculation 
patterns and distribution of hydrographic parameters in the Gulf of Alaska. 
This information can then be used to predict probable paths of pollutants that 
might be released in the development of the Alaskan Continental Shelf. A 
knowledge of the driving mechanisms could allow predictions based on something 
other than the actual oceanographic data, such as the more readily available 
meteorological data. 

VI. General Strategy and Approach 

With two of the major goals of this research being the defining of the physical 
environment and prediction of pollutant pathways, the most important facet of 
this study has been the gathering of hydrographic data. These temperature and. 
salinity data are being used to describe the mean and seasonal circulations on 
the Alaskan Shelf. Smaller scale studies will continue on the Kodiak shelf and 
Kayak Island areas. The two additional current meter moorings and 75 hydro
graphic stations (trimesterly) will be used to better define the circulation 
near Kayak Island. Analysis·Ylill also be focused on the region adjacent to 
Seward where the hydrographic and current meter data indicate flow reversals 
(that is, eastward). As a result of the Lagrangian drifter data (R. U. 217) and 
prior hydrographic data (R.U. 289), a new effort will be undertaken to measure 
the inflow and outflow in Prince William Sound. Present information designates 
this region as a probable recipient of pollutants released on the adjacent 'shelf. 
Sea surface temperatures as measured by NOAA satellites will be used in cod
junction with the hydrographic data to map the surface circulation in the Gulf 
of Alaska. This has been proven to be an invaluable tool for interpolating 
between hydrographic section lines (Royer and Muench, 1977). Similar satellite 
data for the entire Alaskan coastline will be made available for use by all 
OCS Principal Investigators. 

In addition to the gathering of field data and their analysis, for the enhance
ment of our understanding and prediction of the circulation, evaluation of the 
relative importance of the driving mechanisms is necessary. The potential 
forces include runoff, precipitation, wind stress differential heating and cool
ing and offshelf circulation, also known as global forcing. To manipulate 
these parameters a two dimensional, time dependent n-layered model has been im
plemented. Given the appropriate initial and boundary conditions, it will 
predict the velocities and hydrographic parameter distributions. The numerical 
modelling effort will be limited to evaluation of causes and effects in the 
circulation·and does not duplicate efforts by R.U. 140. 
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Long term monitoring program recommendations will be developed such as the use 
of routine sea level measurements to determine local circulation. 

'VII. Sampling Methods: 

Three survey grids will be occupied under this study. The Kodiak Island 
(KISS) grid of approximately sixty stations will continue and will pro-: 
vide input to the modelling efforts of R.U. 140. This grid will be occupied 
trimesterly beginning in fall 1977. The Cook Inlet and Wide Bay t.rans~cts 

will continue to be run to provide continuity with the regional dynamics 
and historical data. The second grid will consist of a transect nQrmal 
to the coast into Hinchinbrook Entrance, some stations within Prince William 
Sound and out Montague Strait toward the wesL Current meter arrays will be 
deployed and maintained over the entire year both in Hinchinbrook Entrance 
and Montague Strait to monitor the exchange o.f water between Prince William 
Sound and the Gulf of Alaska. Each array will consist of five Aanderaa 
current meters and a bottom pressure guage. The five meters are necessary 
since no data are available on the vertical current shear in these con
strictions. Pressure gauge~ are necessary to measure the sea level differences 
between these two passages and to compare them with sea levels along the 
coastline. Because possible £+ow reversals exist between Seward and Middleton 
Islands, and since the Seward line has the longest record of any transect in 
the northern Gulf of Alaska, the Seward line will be included in the NEGOA 
grid. This will provide additional hydrographic data on the flow between 
NEGOA and Kodiak lease area and give a measure of the "normal" circulation 
for the area. The third grid will be occupied trimesterly with approximately 
75 stations (to be selected by ·R.U. 140) between Kayak Island and Resurrection 
Bay. The conjunction with this grid, two current meter arrays with two meters 
each will be deployed at locations specified by R.U. 140 between Montague 
and Kayak Islands. 

The hydrographic.data gathered at all station locations will be quasi-continuous 
profiles of salinity and temperature versus depth to approximately 10 m above 
the bottom or 1500 m (whichever is less). In addition, for NEGOA, lighttrans
misssion versus. depth will be measured in conjunction with the STD work. This 
added parameter will be evaluated for use to trace the sediment plumes from 
the Copper River area into Prince William Sound and in the coastal jet along 
the coast to Kodiak. 

Daily surface wind data and associated wind transports will be obtained from 
the environmental buoys,and Bakun at NMFS, Monterey. Continuous sea level 
measurements are available from NOS for Yakatat, Cordova, Seward, Kodiak, and 
Dutch Harbor. 

The NOAA VHRR (Very High Resolution Radiometer) satellites with simultaneous 
visible and infrared band coverage yield two passes per day over the study 
area. The passes will be monitored for cloudless regions and these will be 
retained for further analysis. This abundance of overpasses has the possi
bility of providing seasonal sea surface temperature coverage of the regi~n. 
The hydrographic sections obtained by this work and the current meter work by 
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R.u: 138 represent line or point measurements. The satellite imagery can ex
t~nd the surface particle trajectories over regions where no in-situ measure
ments are available. The imagery will be used to verify the results of R.U. 140, 
that is, are the predicted paths consistent with the distribution of sea surface 
temperatures? 

VIII. Analytical Methods: 

Analysis of the prior data sets will continue using standard technique~ avail
able. The salinity-temperature-dep-th distributions will be analyzed using 
standard oceanographic techniques for water mass analysis and dynamic height 
computations (See Sverdrup, Johnson, Fleming, 1942; Neumann-Pierson, '1966; and 
Fofonoff and Tabata, 1966). The conductivity (gathered with the CTD system) 
will be converted to salinity using the relationship described by Bennett (1976). 
The relationship between sea level and dynamic height developed by Reid and 
Mantyla _(1976) will be employed. 

Time series analysis such as spectra and progressive vector diagrams will be 
carried out on the current meter data. Transports will be adjusted using 
current meter data from PMEL and University of Alaska. The hydrographic 
data will be used· as input for the numerical model developed and used by 
R.U. 140. 

The satellite information will be used to describe surface features which 
are manifested as water temperature differences.· Since surface temperature 
changes are dependent on both the surface heat exchange and the vertical 
density (salinity) structure, it is possible to obtain information on the 
density (salinity) structure from the sea surface temperature data. These 
types of information have proven to be useful in prior phases of the OCSEAP 
program (Galt, 1976; and Royer and Muench, 1977) and other work in the Bering 
and Beaufort Seas (Muench and Ahlnas, 1976). Both gyres and streamlike flows 
have been verified by the satellite imagery. 

The analysis of the hydrographic data will include the manipulation of numerical 
n1odels in an attempt to evaluate the important seasonal driving forces ori the 
shelf. Alterations will be made on the coastal fresh water input·, ·wind str'ess 
and global forcing to better understand the relative importance of each. 

IX. Anticipated Problems 

The major difficulty experienced this year and one expected to occur next year 
is the lack of responsiveness of the NOAA ships in dealing with field problems. 
~Vhile it is the goal of most OCSEAP scientists to allow the NOAA ships to 
gather hydrographic data without detailed guidance from the Principal Investigator, 
it must be the decision of the Principal Investigator as to when guidance 
is no longer necessary. The Principal Investigator is responsible for the 
data quality and should be provided with the opportunities to insure that 
quality. 

With the installation of the 10 current meters in the Prince William Sound 
passages, the supply of current meters at the Institute of Marine Science 
University of Alaska for this study will be exhausted. Sixteen additionai 
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current meters and a pressure gauge will be .required for the successful monitor
ing of this region throughout the year. It is being assumed that these meters 
could be borrowed from OCSEAP. During the period IMS borrows these meters, it 
will be responsible .for their maintenance and repair. With the lack of pressure 
gauges it is requested that three additional gauges be borrowed for use in 
this study. It is expected that they would be delivered in time for the first 
mooring replacement in fall 1977. 

The problems associated with the drifter study outlined in the RFP do not make 
such a study feasible. Drifter studies depend on an unbiased beach sampling. 
To say anything other than the circulation is capable of bringing drift cards 
from the release site to a recovery point, a statistical sampling o.f the 
entire population of all beaches that could be impacted is neces~ary. For 
example, if one percent of the recoveries are at a site, where ate the other 
99 percent?. To get meaningful data, a majority of the cards would have to 
be accounted for, which is impossible. We are substituting the light trans
mission work in place of the proposed drifter study and it is believed that 
significant benefits will be gained in this substitution. 

The problems inherent with the satellite data continue and are: 

1. The requirement to continually monitor vast aiJlounts of 
satellite imagery within a limited time period when negatives 
and digital tapes are available. 

2. The selection of images that will be useful to the Principal 
Investigators. 

3. The alerting of potential users about available data. 

There is also the problem that the organizatipn at Gilmore Greek that assists us 
in this satellite work is marginal in their capability to respond to our requests. 
We are attempting to alter the situation by using computer techniques on the 
digital tapes instead of photographic. 

X. Deliverable products 

A. Digital Data 

1. Possible Parameters 

Current meter measurements 

Pressure gauge measurements 

STD/CTD measurements. 

2. List of digital products 

Data Products Schedule 
(See attached) 
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Data Type Media 

STD/CTD Tape 

Current Meter Tape 

Pressure Gauge Tape 

.------- --

Data Products Schedule 

Estimated Volume 

1-2 tapes/cruise 
10 tapes 

20 

4 

OCSEAP 
Format 

022 

015 

017 

·Processing and 
Formating done Collection 

by P.L Period 

Yes 10/77-9/78 

Yes 10/77-9/78 

Yes 10/77-9/78 

- --· ----~~~~-_ -=-=--c-] 

Submission 

90 days 
after collection 

90 days 
after collection 

90 dqys 
after collection 



B. Narrative Reports: 

Several Scientific papers are expected to be completed in 
the next year dealing with the descriptive aspects of the 
northern Gulf of Alaska circulation. Specific titles are 
not available at this time. 

A catalogue of available satellite data will be forwarded to 
OCSEAP investigatdrs. 

C. Visual Data 

Maps of the distribution of the hydrographic parameters·in the 
NEGOA and Kodiak regions are planned for next year. Hydro
graphic data from June 1975 to the present will be displayed. 
Vertical profiles, cross-sections and maps of dynamic topography 
will be included such as current meter data, environmental data 
buoy inf~rmation and/or coastal sea levels. . . 

Photographs of the satellite data will be retained and forwarded. 
upon request. 

D". Other Non-Digital Data - norie 

E. Data Submission Schedule; 

First data collected: 
Last data collected~ 

10/77 
9/78 

Data will be submit;ted by cruise approximately 90 days after the 
termination of the cruise. 

XI. Information Required from Other Investigators: 

Coordination with R.U. 138 is necessary to determine the eX8ft positions 
and scheduling of their current meter and pressure gauges. tnformation 
on desired station positions formodificatiop. of the KISS grid and Kayak 
Island- Resurrection Bay area is required from R.U. 140. Sea level and 
meteorological data is requested from those research units that have 
information not available to us. If current meters are to be borrowed 
from OCSEAP, calibration documents will be required. With the exception 
of the sea level and the meteorological data contacts have been made to 
obtain these data. · 

The work on satellite imagery will require information on the geographical 
areas of interest of the other Principal Investigators and feedback as to the 
usefulness of the satellite data. Surface temperature measurements will be 
required from Principal Investigators for calibration purposes. 

' XII. Quality Assurance Plans 

The STD or CTD will be field corrected using samples gathered from bottles on 
the hydrographic wire. Temperatures will be measured.with reversing thermo-
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meters which have recently (within the past two years) been calibrated at NRCC 
(Northwest Regional Calibration Center). Salinity samples will be run on 
salinometers using Copenhagen water as a standard. In·addition, the STD or CTD 
will be frequently calibrated at NRCC. The current meters will be calibrated 
at NRCC. 

It is necessary that the uncorrected data STD have a resolution of ±0.02°/oo 
and ±0.01°C with at least one sample per meter (±lm) to 1500m or 10m above 
the bottom whichever is less. The satellite imagery will be calibrated 
using ground truth information when available. Otherwise, tempera.ture 
differences will be emphasized. 

XIII. Special Sample and Voucher Specimen Archival Plans 

An archive of the prints from satellite photographs h?s been ~stablished at 
the Institute of Marine Science, University of Alaska. This archive contains 
"useable" passes from the NOAA satellites. from 1974 to the present time. 
There are approximately 2,000 photos in the collection. The annual maintenance 
of this archive including a person to· assist with its use is about $35,000. 

XIV. Logistics Requirements 

See attached. 

XV. Management Plan 

Analysis of existing hydrograp~ic data for the region will continue by the 
Principal Investigator. Shipboard data gathered at stations previously des
cribed will be processed by personnel in Fairbanks. Data quality will be 
assured using available calibration information. Data displays will be pre
pared. Emphasis will be placed on. the. analysis of all data to produce a co
herent representation of the coastal circulation in the Gulf of Alaska. · The 
satellite imagery will be acquired on a continuing basis with correspondence 
with other Principal Investigators as necessary. 

Technical management will be provided by the Principal Investigator. Fiscal 
and data management will be provided by the University of Alaska OCS Co
ordination Office. The University of Alaska agrees that Principal Investigator 
can travel to the Juneau Project Office at least twice during the contract 
year provided that such travel is in accordance with University of Alaska's 
travel policy and consistent with other duties of the Principal Investigator. 
No travel or per diem funds for this travel have been provided in this pro~ 
posal. Cost of labor associated with this travel shall be considered charge~ 
able to this contract in accordance with the provisions of contract 03-5-022-56. 

XVI. Outlook 

The work.in FY '78 under this contract represents two types of field efforts. 
In the western.Gulf of Alaska we are continuing to carry out general survey 
work in order to determine regions of potential impact due to oil and. gas · 
exploration. In NEGOA, through the use of our acquired data, we have now 
identified areas especially sensitive to oil development. In NEGOA, our 
studies are attempting to define the details of~the important regions such as 
Prince William Sound and Kayak Island. It is expected tha·t most of the 

'research efforts in physical oceanography in the Gulf of Alaska in the future 
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will focus on sites or important processes. The Kodiak Island Shelf Study .is 
another example of the effort to iook at a specific site. Others will pro
bably be identified in the future such as the Unimak Pass area. In this light 
it is expected that this will mark the last year for the general hydrographic 
surveys. Future work will probably focus on Prince William Sound, Kayak 
Island, _the Seward line, Kodiak Island, Unimak Pass and/or the offself cir
culation. · Long term monitoring should continue to be carried out at selected 
sites in conjunction with the site studies. ' 

Significant milestones of the site studies are not clear at this time:, however, 
the wind down of the general survey work next year is a milestone. The cost 
by fiscal year would be approximately $100,000 per year per site for hydro
graphic and current meter work, dependent on. the detail required. Approximately 
five new current meters, one pressure gauge and other associated. equipment 
would be required each year ($40-50,000)." 

XVI. Contractual Statements 

. 1. A schedule for data submission for each task order has been, and 
will continue to be, submitted and updated each quarter. 

2. This statement is ~n accordance with our base contract, and we 
will continue to comply. 

3. See section XIII of this proposaL The University of Alaska wi!l 
continue to negotiate a Voucher Specimen Policy with NOAA/OCS. 
We will comply with the then agreed to policy. 

4. See section XV of this proposaL The University of Alaska agrees 
that the Principal Investigators .can travel to the Project Office 
at least twice during the contract year, provided that such travel 
is in accordance with University ofAlaska travel policy and con
sistent with other University duties of the Principal Invest~gator. 

5. Data will be provided in the form and format agr~d to by the 
University and NOAA/OCS in the negotiating of the Data Management 
Plans for each of the tasks falling under the jurisdiction of this 
office. 

6. As per Article 9 of the base contract, the University of Alaska 
agrees to the following: " .•• all archivable data is to be sub
mitted by the contractor to the Contract Data Manager within 120 
days after acquisition. Certain data s.ets such as plankton counts 
or volumes are not available until sorting of samples is complete. 
The data so obtained are archivable 120 days following the actual 
sorting or other laboratory procedure." 

7. Within 10 days of the completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) will 
be submitted to the Project Data Manager by the Chief Scientist. 

!f the Chief Scientist represents the contracts covered by this 
office, the form will be sent through this office. 
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8. This is in accordance wi"th the base contract with which we shall 
comply. 

9. Three copies of all publications or presentation abstracts or manu
scripts pertaining to technical or scientific material developed 
under OCSEAP funding will be submitted to the COTR sixty days prior 
to publication or presentation. Copies of all news releases mention
ing OCS or using information gathered by OCS funding will be sent 
to the COTR. 

10. The following acknowledgement of sponsorship will be used: 

"This study was supported under contract 03-5-022-56 
between the University of Alaska and NOAA, Department 
of Commerce through the Outer Continental Shelf En
vironmental Assessment Program to which funds were 
provided by the Bureau of Land Management, Depart
ment of Interior." 

436 



I 

J 
I 
I 

LOGISTICS REQU IRf:}!EriTS 

For OCSEAP use only. 
u ·if • 
i sc Torl n~ ----

Area of Opera-tion ---
---·----

Please fill in ull spaces or indicate not applicabl2 (1//J.'\). Use additiorial sheets as 
Sary 0uc'~_:, .. 1 .:r,::>. ,· .. e~s ... o.,cnrn·:,n 1"~1·-.a..:,.,. _~., ... ,.,.1 "" ·''."'\'t~rl ....... f.·h.,!~ r~l 0 .. '1·'"1~: it . .''.'fll n e c e s • • u . ::s _ '- . • •• • - '- . • .... •. - " , •• :..~ .... ~ :. ·, , - ... :.: , • •, •• ~. • - •. •. ~· • • .J _ _ •• _ 

described on these forms. 

INSTITUT!Orl University of Alaska 
----------~--~---------

PRINCIPAL IHVESTIGATOR Thomas c. RQY..e....,r __ _ 

.1\. SH i P S!J P?ffiH --.--:------.--~---:::-.-·---:-:---=--~·-------::o--:----r.--:-:-'---·----i 
1.· Oelin::?at~ proposed tracks and/or samp'ling grids, by leg~ on a chart of the area. 

Include a list of proposed station geographic positions. 

2. Describe types of observations to be ~ade on tracks and/or at each grid station. 
Include a description of shipboard sampling operations. Be as specific and co~
prehensive as possible. 
STD/CTD operations, light transmission of the NEGOA stations 
Current Neter developments as indicated. 

3. Hr1at is the optimum time chronology (,f observations on a leg and seasonal basis 
and \·that is the maximum allmtable departure fr·om'these optimum times( (Key to 
chart prepcH·ed under Item 1 Hhen necessary for clarification.) 
NEGOA - Nov, Feb, May, August ± 1 month 
KISS + Uw2L I' 'l!ltf .Nov, ~far, July + 1 month 

4. Hov1 many sea days are ·required.f9r each leg? (Assume vessel cnrlsiny speed of 
14 knots fot•. NOAA vessels. Do rrot include running tinie from port to beginning 
point and from end point to port and do not includ~ a weather factor.) 

---::,..--o·'-:N.,...EGOA JO.-.days, WetstauM C,l s 9 t-,.=s, K:ss -c9ays 
5. Oo you consider your investigation·to be the principal one for the operation tllUs

requiring other activities to piggyback or could you piggyback? Principal 

6. 

7. 

Approx,imate ly ho\'t many ve5sel hours per day \·till be required for· your observatiClns 
and must these hours be during daylight? Include an estimate. of sampling-time on 
station and sample processing time between stations. 
24 hours/day - about 1 hour per station - no sample processing ·time required 

\-.!hat equipment and personnel Nould you expect. t:he ship to provide? 
STD/CTD system/data logger, Standard sea water,~ Marine Technicians, Bottle racks, 
salinometer, Hydrographic winch, 1 Electronics Techni~ian. 
Hhat i~ the approximate \'>'eight and volume of equipment you wi'll bring? 
600 f~. 2500 lbs. · 

8. '~ill y·Jur data or equipment require special handling? _ __;;;N.;...;o'----- H yes, plea$e 
describe: 

9. l{ill y·.iurequirc any gasses ana/or Chemicals? No if yes, they ShOt:ld tH:! On· 
board :he ship prior to departure from Seattle or time-allC\·:ed for shipment by 
berqe. · 

~::---: ----~,_---,.,.:::-;:-o-----·--=-:-::-~--:::-::,......,.,---,.,---:----------,---; 

10. Do yot: t-,ave a sh1p preference, e1ther NOAA or non-f\OAf\? lf "yes" _ p"lease nar:1e tne 
vessel and give the reasc:.n for so specifying. Yes, for. the NEG"OA ~or~ the R/V Acona · 
should be used ks it will have equipment necessary for l1ght transm1ss1on study. 

1 f yot:- :-ecom:11end the use of a non-TmAf\ \'esse 1, \>Jhat is the per sea dc..v chartet· 
cost aH:: hnlfe you ·verified its availability 
$3,300 Yes 

12. U:>~·/ r..;n;.-- ;J::op-=1-c_r.:_u_s_t_y_o_l_J ..,.h_?._v_so_o_n_,. b,-0-i'-. r-~:-, -:f::-o~-r-2~-c-=~---::l,-e-g'"='?--=-l-r._c...,.i-u-=:!:-e-a--:-l .. .,..; s-t-o-=f,....-p-~-~-:-~ ,-=-· :-~~· --.--l 

pants, ~ :·dfically identifying any \olho are foreign nationals. 
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#12. 4 persons for non-NOAA 
2 persons for NOAA ship 

T~ Royer 
D. Nebert 
J. Niebauer 
J. Colonell 
\ol. Kopplin 
D. Livingstone - F. N. 
Kee .Soo Nam - F. N. 
Unspecified graduate student 
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Station Positions -NEGOA- RUf/289 FY 78 

STATION POSITION 
NUMBER J,atitude(ill_ Longitude(l.J) 

1 59 50.7 149 28.0 
2 59 41.5 149 22.0 
3 59 33.0 149 13.2 
4 59 24.5 1'•9 OIJ,9 
5 59 16.0 148 56.0 

6 59 07.2 148 47.5 
7 58 58.7 11J8 38.7 
8 58 49.7 148 30.0 
9 58 41.1 1.48 21.6 
10 58 32.3 148 13.2 

11 58 2.3. 2 148 04.8 
701 48 22.9 147 53.4 
12 58 22.6 147 42.0 
702 58 22.4 147 30.4 
703 58 31.8 147 26.9 

704 58 41.1 147 23.4 
705 58 50.5 147 19.9 

. 706 58 59~9 J-47 16.3 
707 59 09.3 147 12.8 

708 59 18.6 . 147 09.3 
709 59 28.0 147 05.8 
710 59 38.3 147 06.0 
711 59 48.3 147 06.4 
712 60 03.5 147 05.0 

713 60 08.3 147 04.8 
7it, 60 11.1 147 01.8 
715 60 13.9 1.46 58.7 
716 60 11.2 146 37.7 
717 60 11.7 . 146 28.5 

718 60 18.5 146 51.9 
719. 60 19.0 J.ll6 49.0 
120 60 19.7 1'•6 '•5.7 
721 60 27.0 11•6 54 .o. 
722 60 32.5 11,6 36.0 

723 60 33.7 }l,6 1!5.6 

724 60 35.0 11,6 55.0 
725 60 '•2.0 1ld oo. 0 
726 60 46.1 ].!.7 01.6 
127 60 35.6 J.ll7 011. 8 
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SliELl: ~iTUIJ'.{ - .WI:!il'l:J:rl .CUl.~ (Revised Octoht!r 1975) 
l ~~ 4 :o..\:C:.. tJla..,•seA S~gqp 

GASS I I 
1 

StrA'J.'•JON ~ POSITION /\Pl'IWX. 

L:~~~ ... I-~:~=Ul:E ~~.L!~~~~--~ DEPTH (m) -·-ACTIVITIES·--------· 
I . ••-'------ ' -----------·--

i"'"JOl ~ 59 19.8 152 24.1 70 I 
'I 102 t. 59 09.9 152 Ql,.1 -101 I 

103 l 59 00.0 151 '•5.1 96 I 
i 104 • 58 50.0 151 26.4 100 l L 105 ! 58 39 .IJ IJlLDJ_. . ...~.-___ +-...~...u"u.o __ -:-·-· _,.,., _______ .-,.. ____ _ 
I 106 5828.1 I 150/17.7 86 ""li l 107 58 18.6 ! 150 28.0 53 
1 108 58 09.1 i 150 09.1 57 
! 109 58 02.5 1. ll19 56.3 176 
LJIO t _ ___1!_:~ ;J. 8 149 ''•...;,3...;... "-' ___ ......,.,__.:;;1;8::...0 __ ,.,....L..i -------------
! Ill 57 48.2 i 1119 30.0 II 580 ! 

112 57 41.6 ~ 1119 17.1 1710 ~ 
113 57 3t,~8 1 · 1119 03.9 2542 I 
114. 57 27.0 i 148 51.3 l 2940 i 

1 . J 15 ~ 57 20.6 ! 1 t,s JB. 7 t,oJ~_,_5:.__ __ --=:\,.....--.....:.... _________ _,__ ___ _ 

r f16 ~~ 57 l-'• .o "" "r 148 2s.s 4978 • 
1 ! 

111 57 os.s I 1118 12.7 4925 t 

118 ,. 57 00.0 f 1.48 00.0 4700 1 
119 57 06.9 ! 156 00.0 250 l 
120 56 55.0 155 44.J 294 1 

r-121 l 56 '•3.2 155 27.9 ~· 238 j 

I g; I ~~ i~:i i~U~~-,1,~-------!-
1

--:ti~~-- f 
~ j 124 56 07.1 • 154 39.4 J 

125 ~ ] 5/1 28.5 1 565 

t:RU l~iE NO. 

107 

126 I~ II 15/. 18.1 ~ 700 
127. 154 07.4 i 540 

1 128 ; C 153 56. 7 J 2385 
I 129 ~ ~ 153 46,8 ' 3804 
l_iio i 153 36.o ! st,Go 
i 131 153 25.7 5150 

132 153 15.0 4545 
133 1 8 51.0 68 i . 
134 58 38.3 152 

I . 
135. 158 25.1 ]45 
136 158 12 ·'• 144 •. 
137 157 59.0 102 } ; 
138 157 50.6 340 ; 
139 157 42.2. ns 1 

~~~--~~~~~+---~l.~~~------~~]~9~----~--------~-----------------~---
157 25 4 98 j 
157 1 .6 15 
157 7.8 676 J 
15 59.6 5023 j 
H 20.5 70 

61 12.5 67 
161 00.7 105 

1118 160 t,g .1 109 
l 149 51, 13.4 160 ,,1.2 777 

~~s~o~--~~s4~o~4~.4~~~~~16~o~3~J-~2~~---+~1~6t~~s-----+------------------------------
l 151 I 53 55.3/· 160 25.ll 2910 

152 53 46.1 160 17.8 3907 
153 53 37.0 160 09. 5641 
154 53 27.6 160 02 1 5938 
155 53 18.8 159 5~.6 5165 
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SlAlJQr( LOCATIOUS FOR KOulM~ lSL.MW-
SHElii:Of SlRAIT {l:lSS) STUDY GRID 

CTD STATlO:~s 

Priority Uumber Coor·d in a tcs Priority Humber Coordinates 
I 1. 57°37.7'U l48°55.2'W I I 46. 57°15.0'1l l5Pl2.4'\.l 
1 ?.. 5·7 I) 54 • (:I U 149°l?..O'h' I I 4 7. 57~08.2'N 151°03.4'\.1 
I 3. S8°03.7'H 149°21.5'~! II 40. 57°00.0'N 150"52. 7'1~ 
l 4. 58°13.7 I H 149°32 .0'\·! I I 49. 56°50.0'N 150°32.B'W 
1 5. 58°24./I'U 14 go 4 3. 8 1 \~ II 5(l. 56e.43.0'N 1Sl 0 29.5'W 
I 6. 58°34.5'll 149°55.0'W 1 I 5L 57°01.2'U 15P45.0'W 
I 7. 58°44.3'H 150°05.0'H 11 52~ 57°l4.0'H 151¢49.3'\i 
l 8. 58°53.7'1l 150°15.0'1·/ 11 53. 57t\10.f>'li l52"'HLO'~: 
~ 9. 59°0.3.0'N 150°25.0 1 W II 54. 56°G7.0'U 1:•2cl5.0 1 W 
I 10. 58° 54.0 I H lS0°44.2'W II 55. 56°4o.o•N 152l)07.5'W 
I 11. 58° 4 3. !) 1 u 150° 4 0. 0 I ~I II 5G. S6°2S.8 1 N 15P38.5'\-l 
I 12. 58°34.0'1i 150°35.0'\..' ll 57. S6el3.B'N 152°08.o•w 
I 13. 58°26.2'1: 150°31.fl 'h' II su. 56'"'17.8'N 152°19.5'1;' 
1 14. 58°15.G'U 150°28.0'\-! 11 59. 56°3l.7'N 15?0 2° 0111 

:... c;, • J r. 
I 15. 58°04.0 1 1\ 150°21. 6' ~J 11 60. 56°4fa,S'H 152 6 31.0'~ 
1 16. 57°52.4'U 150°0G.2'W II 61 . 56~57.0'N 152'>35.5 1 \1 
I 17. 57°112.0'!l l49°50.0'W li 62. 57"05.5'N 152·:lfi7.0'W 
I lB. 57°27.3'N 149°29.0 1 W I I 63. 56°57.3'N 153c·oG.O'H 
I 19. 57°')0 0''' 149°56.0'W II 64. 56c49.S'N 153°07.5 ~~: (. • 1\ 

1 20. 57°39.2'N 150°l5.5'W Il 65. 56°49.0'N 152~50. 0 '\;' 
I 21. st'25.4'H 150°27.0'W II 66. 56 6 36.0'N 15 2 G [,5. 5 11r} 

li 22. 57°07.8'N lSOoQ2.0'W 11 6 7. 56 9 33.4'N )53o·~o r. '" " •• J f\ 

11 23. 57°l4.5'N 150° 34 .0' w I I 68. 56°25.5'ti 153r.'05.0'W 
I 24. 57°31.4 1 H 151°01.0'\a! 11 69. 56c07,Q'N 152!::57 .O'W 
1 25. 57°51.0'1~ 151°07.0 1 \~ II 70. 55°51 .7'N 153(128.5'\i 
I 26. 58°01.0'11 151°07.8'W 11 71. 55°5B,0 1 f\ 153"'4~. 5'~! 
I 2 7. 58°11.2 If\ 151°07.8'W I I 72. Sb 0 10. ~I~~ 153Q25.0'~ 

1 28. 58°21.7 1 1\ 151°07.8'h' 11 73. 56°04.5'N 1539 58.5'W 
1 29. S8°31.5'N 151C>07.8'~l II 74. 56°21.8'N 15j0 36,5'W 
I 30. 58°41.6' N 151 °()7. 8' w 1I 75·. 56"12.4'N 154 Q 11 , 5 I~! 
I 31. 58°53.6'rl ·151 °0 7 • 8 I w II 76. 56Q20.13'N 1511°?.5.0 11rf 

I 32. 59°00.3 1 N 15P2G .s•w III 77. 56~37.5 1 N 155°00.,0 I).,' 
I 33. 59°01 ."5' N 151°56.5 1 W Ill 78. 56°~!>.7'N 155°19.5'\o.' 
t 34. 5B 0 '15.6'N 152 O 1 l • 0 I \-f Ill 79. 56°53.8' ~~ 15!> 0 3~.0 1 '!-1 

I 35. 58°~6.0 1 H 151°3l.O'W I I 1 80. S7°02.0'N l56eOO.O'W 

I 36. 58°36.8' t~ 151 °3·1.5'\-.: Ill 81. 57°20.0'N . 155°12.4'1-: 
II I 82. 57°39.0'N 154°33.0'\-1 

I 37. 58('\?8.0'N 151°37.4'W 
liJ 83. 57 Q 4•1 • 0 I u 15/i O 4 f, • 0 I~! 

1 38. 58°20.0'N 151Q39.6'W 
1 I I 84. 57 °•\9. 0 1 H 1511 O 57 • 5 I 'n' 

I 39. 58°08.4 1 N lSl 0 26.0'~ 
111 B5. 57°59.0'N 15·1°07.5'\./ 

I ~0. 58~:~02.2'N 1 5 1 O 11] • 0 I \-J 
111 e.G. 5Bo.17.5'N ) S 3 ° }1. 5 I h' 

I 41. 57°S9.0'N 1 S2°l0 .o• w 
J 1 I H7. 58(132.0'N l52°53.4'W 

1 42. 5 r 4 3. 13'1• 152°00.0'\.J lll 88. 58°37.0 1 N 153°0•:. 5 'W 
I 43. 57~"~53.2'N 15P31l.O'W Ill 89. 50°41.8' N i53°l6.3'W 
1 44. Sr:>J?.O'N 15 p 34. 5'\~ 

11 45. SJ024.6'N 151°26 .. 0'\tl 
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~~\JOR X!LES!O~ES 

MILESTONE CHART 

RU f!: 289 
~~~----------

PI: THOMAS C. RoYER 

Major Milestones: Reporting, dQta ~anagcment and other significJnt 
contractual requirements; periods of field work; workshops; etc. 

1 1977 

---------------------------t~~- ~ 
Analysis of hydrographic data in Gulf of Alaska X I X I X ·x 
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.U.S. DEPARTMENT OF COM"'!ERCE l. C~CK APPROPRIATE BLOCK 

~-=--~--~------~~-----------
SUPPlY, EQUIPMENT OR SERVICE ORDER 

PIOCUREMENJ DIVISION • OI'I'ICE OF .ADMJNISDAJIVE SERVICES 

0 PROCUREMENT @ Oflo<IER (Sprci(yJ 

Contract Modification 
FOI: NOAA ERL/OCSEAP 

. THE NUMBER SHOWN IN BLOCK 5 MUST APPEAR ON ALL SHIPMENTS AND/OR DOCUMENTS RELATING TO THIS ORDER i 
J. REOUISITIONER DOCUMENT' NO. 4. BUREAU CONTROL NO. S. PURCHASE ORDER NO 

t·,·., ·· ,. :·:~~~.:l;t:~~,·RK..:a.:.:oo2.6; :c';•''"~ : ·:::··"'':':<''~:"' 

~.ISsUED TO: 
,. 

1 .. DESTINATION I . University of Alaska s 
Fairbanks, AK 99701 H OCS Program Office 

I NOAA/ERL, Rx4 
p Boulder, co 80302 
T 

I 0 

j- ACCOUNTING CO~i<oooo R71208l5 2_(j; 9. QUOTATION REF. OR CONTRACT NO. 
03-5-022-56 

10. DISCOUNT TERMS 

J. DELIVERY 12.' GOVT. B/L NO. 13. DELIVERY DATE 

l F.O.B. 

~-DO ,NOT USE 1 STATION 

I 
I. ITEM NUMBER 17. 18. 19. 20. 21. ACTUAL 

s. 16 QUAN• 
ESTIMATED 

DESCRIPTION UNIT TOTAL UNIT TOTA 
liN£ DO MOT USE .TITY 

COST PRICE COSl Ito. 

r Additional funds to cover work 
l statement "Circulation and 1·Jater Masses 

I in the G~lf of Alaska 11 proposal numbers 
ocs 77-18, ocs 78-6, contract 03-5-022-

} 56, T. 0. #19, RU#289 as modified* 

Total funded to date: $613,'654 
AMOUNT OF THIS ACTION: $195,442 195,442 
Total funded to date: $809,096 

I 

I 
.. 

* Modification is substitution of new 
Bi figure for page 23, showing grid of 

75 stations to be sampled, as shown 
in attached memo dated 10-19-77 

! ( - I 1\ /) I ,) /)J 
22. SIGNATURE OF REQUISITIONEA DATE 21SIGNA~~~ DATE 

TITLE Director, OC EAP 11-2-p ACCOUNTABLE INITIALS ~~AVAILABLE· IN I?! 
26. SIGNATURE·Bf'REAU CONTROL OFFICER 27. NOT AVAILABLE IN 

l PROPERTY REAU STOCK/ D DEPARTMENT 

~128. APPROVAL 

CESS . STOCK/EXCESS 

DATE 29. PURCHASING AGENT DATE 

I 
l 
\.ISO. RECEIPT ACTION- Quantities shown in Column 18 above have been received and accepted, except as follows: (If additional space is needed, use reverse side) 

~1. SIGNATURE-RECEIVING OFFICER DATE 32. PROPERTY CONTROL NO. 10 TRADE·IN 
_) 0 .RECEIVING REPORl 

I 13. SEND INVOiCES 
r:a;;A/EDULD~1 FI.ELD flr!ilr~CE OfFICE IN DUPLICATE 
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' I CGt:lD!R, CQ so.;aa 447 
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NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

November 1, 1977 

Dr. Tom Royer 
Institute of M.~rine Science 
University of Alaska 
Fai~ban...lts, A..'{ 99701 

Reference: Contract 03-5-022-56, T.0.019, RU#289 

ooar Dr. Royer~ 

I am. plea~d to notify you that your :FY78 proposal.entitled., "Circu
lation and Water !hsses in the Gulf of Alas.ka" ~~" Proposal Numbers OCS 77-
18 and OCS 78-6, as revised by the incorporation of an addi.tional 
figure~> sholdng the grid of station locations di.scusse.d in the revised 
proposal 50 has b~en :recot'illl'!ended to me for funding in the amount of 
$255,422. The new figure~ vhich will be substituted for the station 
figure sho~11 on page 23, shows a grid of 75 stations between Kayak 
Island and Refiurrection Bay that will be sampled, as discussed in the 
revised propoaala Our ·contracting Clerk~ Kay Jentach 9 will initiate 
contracting procedures as soon as possible. We are also notifting.the 
Juneau Project Office and your institutional business office by copy of 
this latteAo The contract period will be from October 1~ 1977 through 
September 30, 1978Q If you have e:ny funding questions, please call Kay 
Jentsch~ 303-499-1000~ x6562, F.TS 323~6562o Technical or scientific 
questions should be referred to.your project office. 

! thank you for your contributions to the OCSEA. Program and look forward 
to another year of cooperativs effort~ 

Sincerely!' 

Rudolf J~ Engelmann 9 Director 
Out~r Continental Shelf Environmental 
~~sessment Program Office 

ac: Ray Hadley 
Juneau Project Office 

bee: read file 
RU/1289 
Jentsch 

ILE. COPY 
--~~:~-- ----~-~~:~~~-----jr-~~=: -~~~-~-l--~~.~~~-~: ____ -~~-~~-~ 
--------- -------------------~------- ----------[------------------,-------j 

NOAA FORM 61· 
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Date: 

To 

From: 

Subj: 

RFx41-289-868 
{) C1 ·1 9 \971 

Rudy Engelmann, Director 

U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
E~VIR0Nj'y1ENTAL RESEARCH LABORATORIES 

: • 4. ' 1 ' 1 • ': ~. ·~ ~~. ' 1 • 0 1: -~ ··::-:~:-··::7·1'.::-!. 7.::; 
A: ... ··;.- :;.': ,"'r: .;., ~--, ; •. • -~ ;;.; ~:1 

~;~ -~ ~ '; .: ..,>·: .. ;.t' ,..:1_.:: ~ ··.: :·:···-:,..j 
; ' ! • : : ·•· ~ •.;.. 

Orgj~f)fl P~ram Of~ Boulder 

Herbert E. Bruce~ ~ 
OCSEAP - Juneau Project Office 

OCSEAP Research Unit 289 

Required Acceptance Letter for R.U, 289, Dr. Royer 

The enclosed FY 78 renewal proposal (pages 1-39) for R.U. 289, entitled 
11Cir·cu1ation and Water Masses in the Gulf of Alaska", has been reviewed 
in the Juneau Project Office and judged acceptable at the funding level 
of $255,442 with one revision recommended. This recommended revision is 
the incorporation of the attached Figure, which shows the grid of station 
locations discussed in paragraph 2 on page 4 of the revisPd proposal. 
The attached Figure should be substituted for the station figure shown 
on page 23 since the original figure was deemed incorrect during a 
conversation with Dr. Royer on October 3, 1977. The new figure shows a 
grid of 75 stations between Kayak Island and Resurrection Bay that wi.ll 
be sampled by Dr. Royer's group trimestrially as discussed in the revised 
proposal {paragraph 2 page 4). 

Please send an acceptance letter to Dr. Royer and initiate contracting 
procedures with the University of Alaska, based on the revised figure 
and proposal. 
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ocs 77-17 

RESEARCH PROPOSAL 

to 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
Outer Continental Shelf Environmental Assessment Program 

Boulder, Colorado 80302 

GRAIN SIZE ANALYSIS OF SEDIMENT FROM ALASKAN CONTINENTAL SHELVES 
Research Unit 290 

Total Cost $17,000 

Institute of Marine Science 
University of Alaska 

Fairbanks, Alaska 99701 

C. M. Hoskin 
Principal Investigator 
Institute of Marine Science 
University of Alaska 
Fairbanks, Alaska 99701 
(907) 4 79-7724 

I I? !1 II #A<J-_. 
J. ~oore, Director 
Institute of Marine Science 
University of Alaska 
Fairbanks, Alaska 99701 
(907) 479-7531 

June 15, 1977 
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A. B. Frol, irector . 
Administrative Services 
University of .Alaska 
Bunnell Buildin§ 
Fairbanks, Alaska 99701 
(907) 479-7340 

Vice Chancellor for Research and 
Advanced Study 

University of Alaska 
Fairbanks, Alaska 99701 
(907) 479-7282 



C. Technical Proposal 

I. Title and Task Statement Number 

Grain Size Analysis of Sediment from Alaskan Continental Shelves 
Research Unit 290 

II. Principal Investigator 

Charles M. Hoskin, Ph.D. 

IV. Background 

III. Cost of Proposal 

Total $17,000 
Distribution of Effort 
by Lease Area: 

Aleutian Shelf 12% 
Beaufort Sea 17% 
Bristol Bay 18% 
Kodiak 17% 
Lower Cook Inlet 18% 
Norton Sound 18% 

The work proposed here is entirely complementary to research of the benthic 
biologists, and hydrocarbon and trace metal chemists. Benthic organisms _live 
on, in, and interact with the sedimentary substrate through feeding. Sorption 
reactions occur between hydrocarbons, trace metals, and sediment. Therefore, 
it is necessary to determine the grain size composition of the sediment as the 
fine-grained fraction in particular is susceptible to sorption and also is 
ingested by benthic organisms. 

V. Objectives 

The specific objective of the proposed work is to provide grain size data for 
samples submitted by OCSEAP benthic biologists and chemists. The relevance 
of this work to OCSEAP decision-making is that those places characterized by 
fine-grained sediment and large benthic biomass may be significantly impacted 
by human-caused perturbations of trace metal and hydrocarbon levels. 

VI. General Strategy and Approach 

Sediment samples submitted to me by OCSEAP benthic biologists and chemists will 
be analyzed for their grain size composition. The level of detail employed for 
these analyses will be determined by the needs of the persons submitting the 
samples. 

VII. Sampling Methods 

The choice of sampling devices and sampling design will be determined by the 
benthic biologists and chemists. Generally, it is expected that biologists use 
a VanVeen grab, and chemists use a Haps corer. These devices are entirely 
satisfactory for obtaining representative sediment samples. 
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VIII. Analytical Methods 

Grain size analysis of sediments will be done in the laboratory following 
procedures established by Hoskin in the report referenced below. 

Hoskin, C. M. 1976. Procedures and quality control for grain size 
analysis and data reduction of Bering Sea bottom sediments. Un
published report to NOAA/OCSEAP, Institute of Marine Science, University 
of Alaska, 9. (copy attached). 

IX. Anticipated Problems 

Part of the grain size analysis procedure involves dry-sieving. This is done 
with a Tyler Ro-Tap, which is a noisy device. To minimize disturbance to 
other workers, the Ro-Tap is located in an out-of-the-way p+ace, and thus 
ready access to a balance is eliminated. Most efficient dry-sieving should 
have the Ro-Tap and balance in the same work area. The best solution to this 
problem would be to purchase a rugged, top-loading electronic balance which 
can be set up and used with the Ro-Tap. This piece of equipment would 
greatly increase work productivity and eliminate accidental spills of sieve 
fractions that now must be carried to another building for weighing. Funds 
are being sought through R. S. Hadley for purchase of this instrument. 

X. Deliverable Products 

A. Digital Data 

1. List of possible parameters was not attached. Depending on 
needs of biologists and chemists, the parameters that can be 
reported are: 

Weight percent gravel, sand, silt, clay, mud 

Weight percent per sieve fraction for the range 32.0 to 0.00098 mm 

Graphic mean size, Mz in mm. 

Graphic standard deviation, \I in ~ 

Skewness, 

Kurtosis, 

Grain size mode(s) in mm. 

B. Narrative Reports 

No special reports. 

C. Visual Data 

None other than those included in reports. 

D. Other Non-Digital Data 

None. 

453 



E. Data Submission Schedule 

Data collection is in the hands of biologists and chemists as no 
fieldwork will be done by Hoskin. Samples will be analyzed and 
data submitted to the Project Offices one quarter after receipt 
of samples. 

XI. Information Required from Other Investigators 

A sample number and aliquots of sediment samples are needed for this work from 
other investigators. These arrangements have been made. 

XII. Quality Assurance Plans 

No work planned. · 

XIII. Special Sample and Voucher Specimen Archival Plans 

None. 

XIV. Logistics Requirements 

No support for logistics is required. 

XV. Management Plan 

G. M. Hoskin will manage the proposed work as Principal Ir1vestigator, and 
will coordinate efforts with Drs. David Burrell, Andrew Carey, Howard Feder, 
and David Shaw. 

Technical management will be provided by the Principal Investigator. Fiscal 
and data management will be provided by the University of Alaska OCS Co
ordination Office. 

XVI. Outlook 

As the grain size work so far accepted by NOAA/OCSEAP has been entirely 
complementary to thework of biologists and chemists, no plans can be in
dependently made by' this investigator. 

XVII. Contractual Statements: 

1. A schedule for data submission for each task order has been, and 
will continue to be, sumittted and,updated each quarter. 

2. This statement is in accordance with our base contract, and we 
will continue to comply. 

3. See section XIII of this proposal. The, University of Alaska will 
continue to negotiate a Voucher Specimen Policy with NOAA/OCS. We 
will comply with the then agreed to policy. 
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4. See section XV of this proposal. The University of Alaska agrees 
that the Principal Investigators can travel to the Project Office 
at least twice during the contract year, provided that such travel 
is in accordance with University of Alaska travel policy and con
sistent with other University duties of the Principal Investigator. 

5. Data will be provided in the form and format agreed tp by the 
University and NOAA/OCS in the negotiating of the Data Management 
Plans for each of the tasks falling under the jurisdiction of this 
office. 

6. As per Article 9 of the base contract, the University of Alaska 
agrees to the following: " •.• all archivable data is to be sub
mitted by the contractor to the Contract Data Manager within 120 
days after acquisition. Certain data sets such as plankton counts 
or volum~s are not available until sorting of samples is complete. 
The data so obtained are archivable 120 days following the actual 
sorting or other laboratory procedures." 

7. Within 10 days of the completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) will 
be submitted to the Project Data Manager by the Chief Scientist. 

If the Chief Scientist represents the contr£cts covered by this 
office, the form will be sent through this office. 

8. This is in accordance with the base contract with which we shall 
comply. 

9. Three copies of all publications or presentation abstracts or manu
scripts pertaining to technical or scientific material developed 
under OCSEAP funding will be submitted to the COTR sixty days prior 
to publication or presentation. Copies of all news releases mention
ing OCS or using information gathered by OCS funding will be sent to 
the COTR. 

10. The following acknowledgement of sponsorship will be used: 

"This study was supported under contract 03-5-022-56 
between the University of Alaska and NOAA, Department 
of Commerce through. the Outer Continental Shelf En
vironmental Assessment Program to which funds were 
provided by the Bureau of Land Management Depart
ment of Interior." 
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MILESTONE CHART 

RU f!: 290 PI: C. M. Hoskin ----------------
Major Milestones: Reporting, data Management and other significJnt 
contractua 1 requirements; peri ads of field work; vtork.shops; etc. 

t · I 1977 : _l97..B. i 
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PROCEDUi~ES fu~D QUJ\LJ TY CONTROi~ 

FOR 

GRAIN SIZE A::l1LYSIS /i;~D DATA J:EDUCTIOS OF 
BERil\G SEA BOTTOH SEDIHENTS 

as used by 

Charles H. Hoskin 
Principle Investigator 

Benthos - Sedi~entary Substrate Interactions 
Co~tract #03-5-022-56 

'l'aBk Orde.r !13, R. U. {/291 
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I. 

S:.unj)lcs Here tnkcm from a v<.\n Vecn gr.nb sample, the 

remainder of \·Illich \·l<IS used in Ben t:hi c l)j ology Program. 

Samples \·Jere stored in pl<wtic bags~ se.nled, and 

frozen. One sample was taken at each sr.ation occupied 

for Benthic Bio,lor;y Program. Sample bags ,.:ere labclet! 

\..Jith cruise number and stiition numbers~ all ancillary 

data \·Jas maintained in filed notes. 

Rm-1 samples are. stored frozen. Sampl.es are thawed at 

room temperature, split in half, one half being retained, 

the second h~lf is used in Digestion III. 

III. Digestion 

Digestion is perfo:n~ed if organ :i.e mat te.r is detected, 
J 

either visually or by odor. The sample is covered with 

water, 20 ml portions of 30% n
2

o
2 

arc added a:: ro.cn 

temperature until re;1ction ceases. The digest is allm:ed 

to nettle nnd clc::n:- supernate rcmovcd and discrtnled. The 

somplc procC'<.~ds to \~cl ~ievc IV. 

IV. Wet SJ~ve -----
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.0625 mm ~wsp ·lctl over n 2 g~tlftlll plnHtir. p.1U .• 

\Jash t:rtmpJ e \Jl th '"Htcr untJl \·m~•ht!3 m·e cltmr. 

Retaln both \·mslwd sa~nplc mhl \-msld.ngs. \~m.;hed 

S8111ple is put J.n benkcr and oven dt:Jcd at 59°C., und 

thJs porti.on :is used by Dt:y Sicvln~; V. Pcru1~_t t.rasldngs 

to settle j n bucket unt::U supernate is clear, usually 

in 12 hours. If settl:f.ng is incomplete after 2 days, 

add 20 ml saturated Ng c1
2 

and let settle to clarity. 

Siphon off supernate and discard. Store wet mud in 

tared container for Pipett:i.ng VI. 

v. Dry Sieving_ 

A. By hand, pass dried sediment through a 2.00 rom screen. 

Retained portion is gravel; it is weighed, labeled 

and stored. Sediment passing ccreen is sand with some 

silt. Place this portion on 0·. 0625 rr.:n sive, shake 

on Ro-Tap for 15 minutes. Sample passing screen is 

silt and is added to stored \,'et mud from IV. Haterial 

retained is sand; it ~s weighed and proceeds to V B. 

B. If snnd ~eight = 50 g, sieve. If sand weight is 

greater than 50 g, pnss through riffle splitter 

to yield aliquot weighing no more than 50 g. 

Place 50 g sand nllquot in nested 8' screens of 

sJzcs: 
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L6B nun 

1 ,t, 1 

LJ.9 

1. 00 

• 8/r 

.71 

.59 

.50 

.42 

.35 

Pan 

Secure llCS ted sieves in R?-Tap Sieve-Shaker, run for 

10 minutes. Recover sediment retained on C8ch screen, 

place in separate, labelled beakers, record ~eights 

of each fraction to nearest O.Olg. 

Place sec.liment in pan onto nested 8" screens of sizes: 

.30 mm 

• 25 

.21 

.177 

.149 

.125 

.105 

.OB8 

• 07'· 

.0625 

rnn 
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Seeure , 1~, run for 

10 nd.lltJte:~. Hecover ~;ed.lmcut rctnlm~d on 1~:u:h r.crC(!I\ 1 

plnce in sepnrnte, labelled bc:::kcrs, record ·\olcightB o[ 

each frnct:i.on (to -0 ncar.c!lt or 01 r,.). 

The sand frocL:i.on :i.~.,; rerun through the abcn·c opert1tions 

if the \,•eight of S(:dimcnt passing throu~h the 0. 0625 mm 

screen is gr!!atcr than 0.2g. 

Reconiliine sand fractions, store in labelled paper 

envelope. 

C. Place stored grave"'.. fre~ctions on nested 811 screens 

of sizes: 

... 
32.0 mm 

2"2. 6 

16.0 

11.2 

8.0 

5.6 

4.0 

2.8 

2.0 

Pan 

Shake r;c n•cn!i by h:.md r or i 0 l:l tnuU!S. Recover 

of c·~~t·h frartion lo 0.011· .• RPcumhJnc fr<~ctiunn, 

r;t·(ll'l.' ill ·1 ;Jhl'.l i 1.•1! p;tpt'l' l'IWl'lnpP, 
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Aspirate off clear supernate, wcich wet mud, subtrn~t 

contnincr vd.ght, record \.'eight of nll \.:ct mud to 

nearcvt. O.Olg. 

Stir mud to uniform slurry, wcich out approximately 40g 

wet mud into bc~al-:.er, wash wet mud Hith Culgon solution 

(2.5 g/1) into blender cup, mix at moderate speed 1n 

blender for 2 minutes. Hash mud with Calr;on solution 

into 1 1 hydroe1etcr jar, make up to 1 1 \d.th Calgon solution, 

stir with ~ertical motions. Place hydrometer jar (up to 

three ot a time) in. 27°C. theJ:mostatically-controll.::d 

\.:ater bath, let equilibrate for 12 hours. Check. for 

flocculation (all mud on bottom). If flocculated, ptepare 

another ~ud aliquot, washing and c~ntrifuging first to 

remove flocculating agent (usually salt). 

l~eigh eleven 50 ml beakers to 0. 0001 g, labelled for sizes: 

0 rom 

Start Start 

4.5 .04lt 
5.0 .031 
5.5 .022 
6.0 .0156 
6.5 .0113 
7.0 ,0078 
7.5 .0055 
8.0 .0039 
9.0 .0020 

10.0 .00098 
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St.lx nnr ,.w:npl e in 1 1 hydroml.!tcr cy.U.tl 
Hlth vcrtlc~ll 

stl."okcs for. L 0 mlnut:e. Collect size fr~1ctlonH nccordJng 

to scbedul<• r.hnwn belo\.J with 20 ml pipet. Hush !>nmple, 
~ 

r:l.n~;e pip<~t in:to \,•cighcdj labelled 50 ;'ll bcal<ers. 

. 0 
Pipet s.:lmpJ.ing schedule: for 27 c. only_ 

Sample ~~ Depth, cm 
Time from cessation of stirring 

Start 20 
20·seconds 

4.5 20 1 minute, 38 seconds 

5.0 15 2 minutes, 27 seconds 

5.5 10 3 minutes, 15 seconds 

6.0 10 6 minutes, 32 sec...onds 

6.5 10 12 minutes, 24 seconds. 

. 7.0 10 26 minutes, 6 seconds 

7.5 10 50 minutes, 39 seconds 

8.0 10 1 hour, 45 minutes 

9.0 10 6 hours, 36 minutes 

10.0 5 13 hours, 44 minutes 

Place beakers with samples in 95°C. oven, evaporate. 

Remove benkcrs from oven, allow to equilibrate with 

air for one hour, record '"eight of each beaker 

to 0.0001 g. 

VII. lJ:~ta l~elluct:ion ---- .. ~·----

A. From plp!.!t :m:1lysiH; 
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H. l.Jt. heakcr nnd over.-dr J.cd raud t1f ''sL;n~t" Slll:lplo 

(20 scconcl :;ample) 

- wt •. beuker - .05 (r.t. Cnlgon) x SO = lJt. dry 

mud p:i.pei: ted. 

C. wt •. dry mud pipctted ~ wt. wet ~ud pipetted = 

portion water in ~et mud (usunlly = 0.5; 50~). 

D. Wt. all wet cud (from V) x proportion w&ter = 

wt. all drt mud. 

E. Determination of total sample weig~t. ~t. all 

gravel + wt. all sand + wt. all dry mud = total 

sanple wt. 

1!,. Determination of t,•ci:;ht percent for gra·.-cl .e:~.d yand. 

G. Detcnnlnation of cuT.ulative percent for gravel and sand. 

Accumulntivc. su!"!::nstion of :i,ndlviuual \-:eight percent, 

stnrUng '"ith 32.0 r.:m gravel through 0. 0525 r.t:J snnd 

yields cumul~lti'.o p~.---rccnt of samplt~ ·::o.::rscr than 

0.0625 r.un. 

1. \Jt. nll dry :ami t \-.'t. tlry IIH!ll pjpl'lted ,... 
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up.U.tl:ing·J.ucl:or Vll\·Wj'G gn:m;cr tll/111 l.oVJr 

2. Wt. dry mud plpctted (20 seconds snmplc) x 

splitting fuctor = corrected wt. for all 

dry mud. 

3. Wt. beaker contnininc dried mud - wt. beaker, -

.05 (wt. Colgan),· x 50= wt. each mud fraction. 

4. Wt. each mud fraction x splitting fnc~or = 

corrected wt. for each mud fraction. 

5. Total sample \·it. - corrected v1t. for each 

mud frac~ion x 100 = total sample wt. 

Cumulative percent coarser for C:!ch mud 

fraction~ 
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TECHNICAL PROPOSAL 

I. TITLE: Determine the Frequency and Pathology of Marine 

Animal Diseases in the Bering Sea, Gulf of Alaska, 

and Beaufort Sea. 

RESEARCH UNIT NUMBER: 332 

CONTRACT NUMBER: R7170817 

PROPOSED DATES OF CONTRACT: October 1, 1977, to 

September 30, 1978 

II. PRINCIPAL INVESTIGATORS: Bruce B. McCain, PhD 

Harold 0. Hodgins, PhD 

Albert K. Sparks, PhD 

William D. Gronlund, MS 

III. COST OF PROPOSAL: 

Total $47.3K 

Distribution of Effort by Lease Area: Northern GOA 

IV. BACKGROUND 

During FY 1976 to 1977, our unit investigated the base

line health status of fish and invertebrates in the o shore 

portions of the Bering and Chukchi Seas, Norton Sound, and 

the NEGOA. 
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Five major pathological conditions were found in fish, 

and they were as follows: epidermal papillomas of rock 

sole (Lepidopsetta bilineata) and flathead sole (Hippo

glossoides elassodon), pseudobranchial tumors of cod 

(Gadus macrocephalus), and pollock (Theragra chalcogramma), 

lymphocystis of yellowfin sole (Limanda aspera), skin 

lesions in cod, and larval trematode infestations charac

terized by black spots in the skin of Pacific herring 

(Clupea harengus pallasi) , toothed smelt (Osmerus mordax 

dentex), and saffron cod (Eleginas gracilis). The 

invertebrates had two important pathological conditions, 

infestation of sea stars (Leptasterias sp.) by parasitic 

gastropods, and extensive attachment of leech eggs to the 

appendages of shrimp (Sclerocrangon boreas) (McCain et al, 

1977a, 1977b; Alpers et al, 1977; OCSEAP Annual Report for 

RU 332, 1977). 

The near-shore coastal waters of .Alaska have not yet 

been investigated for the baseline health status of 

demersal fishes and invertebrates. Several types of 

evidence indicate that it is extremely critical that ·the 

information on the distribution and prevalence of patho

logical conditions in these areas be obtained. During our 

offshore investigation in the Bering Sea and the NEGOA, 

the frequency of skin tumors in rock and flathead sole 

was very much higher in shallower waters; for example, in 

the Bering Sea during 1976 the mean frequncy of skin 

tumors in rock sole was 1.3%, but at the two shallowest 
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stations (around 50 meters) the frequency of tumor-bearing 

sole was 21 and 59%. Also, the only sampling station at 

which tumor-bearing rock sole were captured in the NEGOA 

was the shallowest (63 meters). 

Certain age classes and species are found in coastal 

waters that are not present in offshore areas, and there 

are indications that certain diseases may be more prevalent 

among the fish and invertebrates in these near-shore 

areas. The previously mentioned skin tumors on rock sole 

are a good·example; two to four year old male rock sole 

which were captured almost exclusively at shallower off

shore sampling stations had an overall tumor frequency 

of 37%, as compared to 0.5% for male rock sole over four 

years of age from deeper waters. 

The starry flounder is another good example, so far 

we have only examined adult starry flounders over 3 years 

old and none had tumors. Nevertheless, one of the first 

reports of skin tumors in Alaskan waters was a report by 

Turner (1886) describing starry flounder with such tumors 

captured in the near-shore waters of the Aleutian Islands. 

The main reason we have seen no or very few tumor-bearing 

starry flounder and rock sole in our offshore work is 

probably that the young flounder which would have the 

highest tumor frequency (Wellings et al, 1976) are found 

almost exclusively in estuaries and shallow waters (Clemens 

and Wilby, 1961). 
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Environmental stresses are known to make fish and 

invertebrates more susceptible to disease agents. Coastal 

and estuarine waters have greater extremes of these types 

of stress than do deeper waters, including higher and 

lower temperatures, more suspended sediments, lower 

salinity, and closer proximity to urban pollution. This 

may imply that disease is more prevalent and of greater 

significance in near-shore areas than in offshore areas, 

or, conversely, that species that survive there have been 

selected for greater resistance to stress-induced diseases. 

In the investigation we are proposing, we are requesting 

support for continuing our cooperative effort~ with the 

RACE D.ivision of the NWAFC in examining the baseline 

health characteristics of fish and invertebrates in order 

to develop what may become extremely important data for 

evaluating future impacts of oil on these marine animals 

in the near-shore waters of the Northern GOA. 

High frequencies of marine species with tumors or 

other diseases may be found associated with future near

shore oil-producing areas. If baseline studies such as 

these described in this proposal are not performed, and 

if our previous offshore work did not encounter substantial 

numbers of the affected species or life stages involved, 

then it may well be extremely difficult to judge the 

relationship of these diseases to petroleum-related 

activities. 
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V. OBJECTIVES 

1. Determine the frequency, geographical distribution, 

and biological and pathological characteristics of demersal 

marine fish and macro-invertebrates in the Northern GOA with 

externally visible pathological conditions. Baseline data 

on the health of marine animals collected prior to the time 

when environmental impacts of oil explorat.ion and production 

occur will aid in the assessment of the future effects of oil 

on marine life. 

2. Characterize microorganisms isolated from diseased 

animals using standard microbiological procedures. Knowledge 

of the properties of microbial pathogens associated with 

pathological abnormalities in demersal animals will provide 

a clearer understanding of the ways in which exposure of a 

marine animal to oil could directly or indirectly affect the 

frequency and distribution of pathological conditions. 

VI. GENERAL STRATEGY AND APPROACH 

Baseline levels.of patho~gical conditions in marine 

fish and macro-invertebrates in the near-shore waters of the 

Northern GOA will be investigated. The bulk of this research 

will be performed in cooperation with RACE Division of the 

NWAFC, Seattle, which will be performing resource assessment 

studies in this area aboard research vessels. As animals are 

captured, they will be examined for external visible patho

logical conditions and, when feasible, for readily recognizable 

internal disorders. 
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The following data will be collected: (1) the species, 

size, weight, sex, and age of affected individuals, and 

(2) the frequency and geographical distribution of each type 

of condition. The gross pathology of the conditions will 

be described, and appropriate tissue specimens preserved and 

brought to the laboratory where their histopathological 

properties will be examined. In addition, microorganisms 

(e.g., bacteria, viruses, and fungi) will be isolated from 

diseased animals and further characterized in the laboratory. 

Also, samples of apparently normal invertebrates will be 

collected and fixed in order to determine normal histology 

and to examine for lesion and parasites that are not grossly 

visible. 

The field data will be recorded on computer cards and 

magnetic tape, and the biological properties of diseased 

animals will be compared with those of the normal population 

from the same general area. 

VII. SAMPLING METHODS 

In general, the temporal and spatial sampling scheme to 

be followed by our research unit in examining marine animals 

will be parallel that used by personnel. of the RACE Division. 

The same samples or subsamples chosen by the resource assess

ment investigators for length and sex frequencies will be 

examined by us. In cases where species are captured and no 

length/sex frequencies are to be determined, we will examine 

the total sample or a subsample. 
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VIII. ANALYTICAL METHODS 

Tissues from animals with abnormalities will be pre

served by freezing and/or fixation for light and electron 

microscopy. These samples will be brought to the labora

tory and subjected to histopathological and microbiological 

procedures using standard techniques. 

IX. ANTICIPATED PROBLEMS: None 

X. DELIVERABLE PRODUCTS 

A. Digital Data 

1. Field data will be recorded onto data sheets 

and keypunched onto computer cards using existing formats 

titled: Marine Fish Pathological Format (File Type 013) 

and Marine Invertebrate Pathology Format (File Type 063). 

2. Digital Products - each format consists of 

five distinct record types: file header, station header, 

sp~cies catch, individual lesion, supplementary lesion. 

See also Data Products Schedule on p. 10. 

B. Narrative Reports - will consist of journal arti

and conference proceedings. Anticipated areas of 

subject emphasis in the narrative reports include: 

1. Temporal and geographic distribution of 

diseased and non-diseased fishes and invertebrates. 

2. Information on the epizootiology of pathological 

conditions, including evaluation of disease effects on indi

viduals and populations. 
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(i.e. Inter
tidal, Ben
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Marine Fish 
Pathology 

Marine 
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.p. 

""" 1.0 
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(Cards, cod
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tapes, disks) 

Cards 

Cards 

DATA PRODUCTS SCHEDULE 

Estimated 
Volume 
(Volume of 
processing data) 

10,000 
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OCSEAP 
Format 
(If known) 

013 

063 

Processing and 
Formating done 
by PI 
(yes or No) 

Yes 
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Period 
Month/Year to 
Month/Year 

Oct/77 to 
July/78 

Oct/77 to 
July/78 

Submission 
(Month/Year) 

4 months 
after 
Collection 

4 months 
after 
Collection 



3. Description of gross pathology and structural 

changes associated with disease conditions. 

C. Visual Data - Primary types of visual data to be 

in reports will be: 

1. Photographs of gross pathology 

2. Micrographs of structure and ultrastructure of 

pathological conditions 

3. Tables of disease frequencies for various species 

examined 

4. Distribution maps of disease occurrence and 

frequency 

·s. Graphs of age, sex, and length composition corn

paring normal and diseased animals 

D. Other Non-Digital Data - none. 

E. Data Submission Schedule - Times of collection and 

submission of data will depend upon the timing of sample col

lections by resource assessment investigators. 

XI. INFOR}ffiTION REQUIRED FROM OTHER INVESTIGATORS: 

The biological characteristics (size, weight, age, 

and sex) of normal populations of marine species examined by 

us and found to have pathological conditions will be needed 

from RACE Division personnel who will be cooperating in these 

baseline investigations. 

XII. QUALITY ASSURANCE PLANS: 

Data quality will be assured by systematically applying 

methods previously described in quarterly and a~nual reports to 

OCSEAP for Research Unit #332 investigations during calendar 
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years 1975-1977. The methodology used is designed to collect 

information on large numbers of individuals of each species, with 

the widest possible geographical representation. Sample sizes 

for many species are large enough that all but very low frequency, 

grossly identifiable disease will be detected. The PI's in 

charge of the field examinations are well-trained in disease 

research and are thoroughly experience in field operations. All 

sampling efforts will include one or more scientist(s) with 

previous field experience in examining fish and invertebrates for 

disease. In addition, excellent photographic records of dis

eases encountered in previous studies are available as guide

lines. Methods of processing and analyzing specimens for 

histological, microbiological, and ultrastructural analyses 

have been perfected during the two previous years of similar 

OCSEAP studies. Methods of numerical data collection and 

.analysis have also been applied and perfected previously. In 

addition, there is an excellent biometrics unit a~ilable at 

NWAFC to help solve data analysis problems, should they arise. 

XIII. SPECIAL SAMPLE AND VOUCHER SPECIMEN ARCHIVAL PLANS: N/A 

XIV. LOGISTIC REQUIREMENTS: 

Under the proposed funding we anticipate a maximum of 

four field trips will be undertaken in FY 78. As in previous 

investigations we must interface our efforts with ongoing assess

ment programs. We would include one or two of our staff on each 

available sampling trip. 

Regions proposed for inshore studies near Kodiak Island 

(Northern GOA) could be adequately investigated by·two or 
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perhaps three one-month-long cruises if they cover the same 

geographical areas. Preferable times would be early spring, mid

summer, and late fall. We would expect to examine a total of 

25,000-30,000 individual fish per cruise representing 15~20 dif

ferent species. Small numbers of samples for microbiological, 

histological, and ultrastructural analyses would be collected from 

animals with overt pathological signs. 

In addition we would, if possible, participate in one or 

two other near-shore surveys planned for other areas of the Northern · 

GOA. For such studies we would have sampling requirements similar 

to those outlined above. 

¥JJ. MANAGEMENT PLAN 

A. Management of Program 

Bruce B. McCain, PhD, a Principal Investigator, will 

coordinate field and laboratory activities, perform and supervise 

pathological procedures with fish in the field and laboratory and 

will have 'responsibility for the preparation of progress reports 

and some journal manuscripts. Harold 0. Hodgins, PhD, Principal 

Investigator, will be general supervisor over all phases of the 

research activities. Albert K. Sparks, PhD, Principal Investigator, 

will be responsible for the histopathological examination of inver

tebrate tissues, and will participate in field activities. William D. 

Gronlund will supervise and participate in field activities, super

vise the recording of field data on computer cards and will perform 

preliminary analyses of field data. The yet-to-be-hired fish dis

ease specialist will perform histopathological examinations of fish 

tissues and participate in field activities. 
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B. Activity/Milestone/Data Management Chart 

Until the sampling schedules of the RACE Divisionts 

resource assessment study have been approved and space for our 

personnel aboard sampling vessels has been allot·ted, exact mile

stone dates with respect to data collection cannot be given. 

Other milestones are listed on the Milestone Chart, p. 16. 

XVI . OUTLOOK 

Because the health status of marine animals is an 

important aspect of marine resource assessment investigations, it 

is hoped that the patholog1cal conditions of fish and invertebrates 

will be monitored as long as baseline studies .of these animals are 

continued. 

A. Final results and data products - the frequency, geo

graphical distribution, and the pathological and biological 

properties of affected animals will be determined. Data products 

will be in·the form of computer cards, distribution maps, figures, 

tables, photomicrographs, and journal articles. 

B. Significant milestones - both field and laboratory 

activities and, therefore, milestones will depend on the sampling 

schedules of resource assessment investogators. 

C. Cost by fi~cal year - FY 79 - $50 K, FY 80 - $55 K 

D. Additional major equipment - none 

E. Location of future field efforts - Northern GOA 

F. Logistics require~ents - same as FY 78. 

483 



IOOISTICS REQUIREMENTS 

OCSEAP use only. 
RUff 
Disc~ip~l~iner--.------~1~3------

Area of Operation ----

Plc....;e fill in all spaces or indicate not applicable (N/A). Use additional sheets as necessary. 
Budget line items concerning logistics should be keyed to the relevant item described on these 
fonns. 

INSTUTUTION NMFS/NWAFC/NOAA 
------~---~---------------

PRINCIPAL INVESTIGATOR Bruce B . McCain 

A. SHIP SUPPORT 

1. Th:lineate proposed tracks and/or sampling grids, by leg, on a chart of the area. 
Include a list of proposed station geographic positions. 
Same as the resource assessment investigators 

2. Describe types of observations ·to be made on traCkS and/or at eaCh grid station. 
Include a description of shipboard sampling operations. Be as specific and cooi:prehensive 
as possible. Q;l.ptured marine fish and invertebrates will be examined for externally 
visible diseases, the biological properties of affected animals will be recorded, and 
appropriate specimens collected. 

3. 'What is the optim.Jn time chronology of observations on a leg and seasonal basis and 
what is the maximum allowable departure fran these optinn.m times? (Key to chart pre
pared tmder Item 1 when necessary for clarification.) 
As in Item 1. 

4. Haw many sea days are required for each leg? (Assume vessel cruising speed of 14 knots 
for NOAA vessels. Do not include running time fran port to begirming point and fran 
end point to port and do not include a weather factor.) · 
As in Item 1. 

:5. Do you consider your investigation to be the principal one for the operation thus re
quiring other activities to piggyback or could you piggyback? 
we could piggyback. . 
Approx:ima.tely how many vessel hours per day will be required for your observations and 
must these hours be during daylight? Include an estimate of· sampling-time on station 
and sample processing time between stp.tions. 
Our- requ'irements.will cooincide with those of the resource assessment investigations • 

. 6. What equiiXDellt and personnel would you expect the ship to provide? 
Refrigerator, freezer, and microscope 

7. 'What is the approximate weight and volume of equipnent you will bring? 
300 lb, 40 cu ft. 

8. Will yourdata or equipment require special handling? _ro __ _ If yes , please describe: 

;g. Will you require any gasses and/ or chemicals? YES· If yes, they should be on board 
the ship prior to departure fran Seattle or time allowed for shipnent by barge. 
Should be on board rior to de arture. 
Do you e a s p pre erence, eJ.t r N or non-NOAA? 
and give the reason for so specifying. 
NO 

11. If you reccmnend the use of a non-NOO. vessel, what is the per sea day charter cost and 
have you verified its availability 
N/A 

,12. How many people must you have on board for each leg? Include a list of . participants, 
specifically identifying any who are foreign nationals. 
1 to 2 

l_.--.-------------------------------484-------------------~----~--~~-
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XVII. STANDARD STATEMENTS 

1. Updated Activity/Milestone/Data Management Charts will be 

submitted quarterly. 

2. Quarterly reports will be submitted in sufficient time 

during the contract year to be in OCSEAP hands by the first day 

of January, July, and October, annual reports by April 1. The 

Final Report will be submitted within 90 days of the termination 

of the contract. 

3. Where biota are concerned, all species and higher cate

gories will be represented by the voucher specimens that will be 

preserved, labelled, held, and shipped to an official OCSEAP

designated repository in conformity with OCSEAP voucher specimen 

policy. Vouchering will include life history stages (e.g., larvae, 

juveniles, adults) when they are used, and sexes where these are 

morphologically distinguishable. 

4. At the option of the Project Office the PI is prepared to 

travel to the Project Office at least twice during the contract 

year to review project status and progress. Such reviews will be 

scheduled on dates mutally satisfactory to both parties. It is 

understood that costs of the travel and per diem fo.r these trips 

will be borne by the Project Office. 

5. Data will·be provided in the form .and format specified by 

OCSEAP, accompanied by a data documentation form (NOAA 24-13). 

6. Data will be submitted within 120 days of the completion 

of a cruise or 3 month data collectiori period, unless a written 

waiver has been received fiom the. Project Office. This does not 

apply to report requirements (see par. 2). 
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7. Within 10 days of the completion of a cruise or data 

gathering effort, a ROSCOP data collection inventory form (NOAA 

24-23) will be submitted to the Project Data Manager. 

8. Title for all property purchased with OCSEAP funds 

remains with the U.S. Government pending disposition at contract 

termination. 

9. Three (3) ·copies of all publication or presentation 

manuscripts pertaining to technical or scientific material 

developed under OCSEAP funds will be submitted to the appropriate 

Project Office at least sixty (60) days prior to release for 

information and for forwarding to BLM. The release of such 

material within a period of less than sixty (60) days shall be 

made only with prior written consent of the Project Office. News 

releases will first be cleared with the appropriate Project 

Office. 

10. All publications and presentations of material developed 

under OCSEAP funds will acknowledge BLM/OCSEAP sponsorship. The 

following acknowledgment is standard. 

"This study was supported by the Bureau of Land 
Management through interagency agreement with 
the National Oceanic and Atmospheric Administra
tion, under which a multi-year program responding 
to needs of petroleum development of the Alaskan 
continental shelf is managed by the Outer 
Continental Shelf Environmental Assessment 
Program (OCSEAP) Office." 
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MILESTONE CHART 

RU II: 332 --------------------
Majo~ .Milestones: Reporting~ data management and other significant 
contractual requirements; periods of field work; workshops~ etc .• 

MAJOR MILESTONES 1977 1978 
0 N D J F M A M J J A s 

Participate in field activities Tim ~s ot det ~rm ned 

Submit ;)data after each.cruise (within. 
120 day_s 

Submit Quarterly Reports X X X 

Submit Annual Report X 

Do histopathology and microbiology 
on specimens collected in field 

0 N D 

X 

J 
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Publications: 22 recent relevant examples: 

McCain and Wellings. 1974. · A tumor-specific cell in flatfish 
(Heterosomata) papillomas with an abnormally low DNA content. 
Proc. Amer. Assoc. of Cancer Res. 15: 116. 

Wellings, McCain, and Miller. 1976. Papillomas in pleuronectid 
fishes: the current state of knowledge, with particular 
reference to etiology. Prog. Exper. Tumor Res. 20: 55-74. 

Wellings, Alpers, McCain, and Miller. 1976. Fin erosion disease 
in starry flounder and English sole in the Duwamish River, 
Seattle, Wash. J. Fish. Res. B.oard Can. 33: 2577-2586. 

Alpers, McCain, Myers, and Wellings. 1977. Pathology of pharyn
geal tumors of the Pacific Cod (Gadus macrocephalis) in the 
Bering Sea. J. Nat~ Cancer Inst. (In press). 

Wingert, R. C., B. B. McCain, K. V. Pierce, S. F. Borton, D. T. 
Griggs, and B. S. Miller. 1975. Ecological and diseasestudies 

of demersal fishes in the vicinity of sewage outfalls. 
1975 Annual Report of the College of Fisheries, ·university 
of Washington, Seattle WA 98195. 11444, pp. 29-30. 

Sherwood, M. J. and B. B. McCain. 1976. A comparison of fin 
erosion disease in two regions. In the 1976 Annual Report of 
the So. Calif. Coastal Water Res. Pr.oj. El Segundo, Calif. 

McCain, B. B., K. V. Pierce, S. R. Wellings, and B.S. Miller. 
1976. Hepatomas in marine fish from an urban estuary. Bull. 
Environ. Contam. Toxicol. 17 (In press). 

Miller, B. S., B. B. McCain, R. C. Wingert, K. V. Pierce, S. F. 
Borton, D. T. Griggs. J976. Ecological and Disease Studies of 

Demersal Fishes in the Vicinity·of Sewage Outfalls. Annual 
Report of the College of Fisheries, University of Washington, 
Seattle WA 98195, PP.· 31-33. 

Hodgins, H, 0., B. B. McCain, and J. W. Hawkes. 1977. Marine 
fish and invertebrate diseases, host disease resistance, and 
pathological effects of petroleum. In: Effects of Petroleum 
on Arctic and Subarctic Marine Environments and Organisms 
(D. C. Malins, ed.), Vol. II, p. 96-173. Academic Press, 
New York (In press). 

McCain, B., M. Myers, W. Gronlund, S. Wellings., and C. Alpers. 
1977. The frequency, distribution, and pathology of three 
diseases of demersal fishes in the Bering Sea. J. Fish. 
Biol. (In press). 

McCain, B. B., M.S. Myers, W. D. Gronlund, and S. R. Wellings. 
1977. Baseline data on diseases of fishes from the Be~ing 
Sea for 1976. (Submitted to Fisheries Bull.) 
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Publications 

Published and in press: 54. Selected recent examples relevant 
to fish pathology and disease resistance. 

Roubal, W. T., H. M. Etlinger, and H. 0. Hodgins. 1974. Spin-label 
studies of a·hepten combining site-of rainbow trout antibody. 
J. Immunol. 113: 309-15. · · 

Harrell, L. W., H. M. Etlinger, and H. 0. Hodgins. 1975. Humoral 
factors important in resistance of salmonid fish to bacterial 
disease. 1. Serum antibody protection of rainbow trout (Salmo 
gairdneri) . Aquacul,ture 2_: 211-19. 

Schiewe, M. H. and H. 0. Hodgins. 1977. Specificity of protection 
induced in coho salmon (Orcorhynchus kisutch) by heat-treated 
components of two pathogenic vibrios. J. Fish. Res. Board Can. 
(In press) . 

Hodgins, H. 0., M. H. Schiewe, A. J. Novotny, and L. W. Harrell. 
1977. Pacific salmon diseases. In: D~agnosis and Control 
of Mariculture Diseases in the United States (C. J. Sindermann, 
ed.). Elsevier Publishing Co., Amsterdam (In press). 

Hodgins, H. 0., B. B. McCain, and J. W. Hawkes. 1977. Marine fish 
and invetebrate diseases, host disease resistance, and patho
logical effects of petroleum. In Effects of Petroleum on 
Arctic and Subarctic Marine Environments and Organisms 
(D. C. Malins, ed.), Vol. II, p. 96-173. Academic Press, New 
York (In press). 
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Publications 
65 Recent Relevant Examples 

Sparks, Albert K. 1962. Metaplasia o~ the.gut of the oyster ~r~ssostrea 
gigas (Thumberg) caused by infect~on w~th the copepod Myt~l~cola 
orientalis Mori. J. Insect Pathol. 4(1): 57-62. 

Mackin, J. G. and A. K. Sparks. 1962. A study of the effect on oysters 
of crude oil: loss from a wild well. Publications of the Institute 
~f Marine Science, Texas, Vol. 7, 230-261. 

Sp~rks, Albert K., Gilbert B. Pauley, Richard R. Bates, and Clyde S. 
Sayee. 1964. A mesenchymal tumor in a Pacific oyster, Crassostrea 
gigas (Thumberg). J. Insect Pathol. 6(4): 448-452. 

Sparks, Albert K., Gilbert B. Pauley, Richard R. Bates, and Clyde S. 
Sayee. 1964. A tumorlike fecal impaction in a Pacific oyster, 
Crassostrea gigas (Thumbert). J. Insect Pathol. 6(4): 453-456. 

Pauley, Gilbert B. and Albert K. Sparks. 1965. Preliminary observa
tions on the acute inflammatory reaction in the Pacific oyster, 
Crassostrea gigas (Thumberg). J. Invertebr. Pathol. 7(2): 248-256. 

Sparks, Albert K. and Walter T. Pereyra. 1966. Benthic invertebrates of 
the southeastern Chukchi Sea. p. 817-838 (Chap. 29). In: Norman J. 
Wilimovsky and John N. Wolfe (eds.), Environment of the Cape Thompson 
Region, Alaska, U. S. Atomic Energy Comm. , Di v ~ of Tech. Infor. 
Ext., Oak Ridge, Tennessee. 

Sparks, Albert K. and Kenneth K. Chew. 1966. Gross infestation of the 
littleneck clam, Venerupis staminea, with a larval cestode 
(Echeneibothrium sp.). J. Invertebr. Pathol 8(3): 413-416. 

Pauley, Gilbert B. and Albert K. Sparks. 1966. The acute inflammatory 
reaction in two different tissues of the Pacific oyster, Crassostrea 
gigas. J. Fish. Res. Board.Can. 23(12): 1913-21. 

DesVoigne, David M. and Albert K. Sparks. 1968. The process of wound 
healing in the Pacific oyster, Crassostrea gigas. J. Invertebr. 
Pathol. 12(1): 53-65. 

Pauley, Gilbert B. and Albert K. Sparks. 1968. An unusual internal 
growth associated with multiple watery cysts in a Pacific oyster 
(Crassostrea gigas). J. Invertebr. Pathol. 11(3): 398-405. 

Sparks, Albert K., Gilbert B. Pauley, and Kenneth K. Chew. 1969. A 
second mesenchymal tumor from a Pacific oyster (Crassostrea gigas). 
1968 Proc. Natl. Shellfish Assoc. Vo. 59, pp. 35-39. 

Sparks, Albert K. 1969. Rev.iew of tumors and tumor-like conditions in 
Protozoa, Coelenterata, Platyhelminthes, Annelida, Sipunculide, and 
Arthropoda, 'excluding insects. Natl. Cancer Inst. Monograph No. 31, 
pp. 671-682. 

Mix, Michael C. and Albert K. Sparks. 1970. Studies on the histopatho
logical effects of ionizing radiation on the oyster Crassostrea 
giyas. I. The degenerative phase involving digestive dive.rti-
cu ae, stomach, and gut. J. Invertebr. Pathol. 16(1): 14-37 .. 
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Farley, C. A. and A. K. Sparks. 1970. Proliferative diseases of hemo
cytes, endothelial cells, and connective tissue cells in mollusks .. 
Comparative Leukemia Res. 1969. Sibl. Huemat., No. 36, ed .. R. :t-1. 
Butcher, pp. 610-17 (Karger, Pasel/Munchen/Paris/New York 1970). 

Mix, Michael D. and Albert K. Sparks. 1971. The histopathological 
effects of various doses of ionizing radiation on the gonad of the 
oyster, Crassostrea gigas. Proc. Natl. Shellfish. Assoc., Vol. 61 
pp. 64-7~ . . 

. ' 

Sparks, Albert K. and Donald V. Lightner. 1973. A tumorlike papilli
form growth in the brown shrimp (Penaeus aztecus). J. Invertebr. 
Pathol. 22: 203-12. 

Sparks, Albert K. 1973. Host response in the white shrimp, Penaeus 
setiferus, to infection by the larval trypanorhyncid cestode, 
Prochristianella penaei. J. Invertebr. Pathol. 22: 213-19. 

Sparks, Albert K. 1972. Invertebrate Pathology. Noncommunicable 
Diseases. 387 pp. Academic Press, New York/London. 

Gronlund, W. D., Hodgins, H. 0., Simon, R. C., and D. D. Weber. 1968. 
Blood lactate concentrations and mortality in sockeye and chinook 
salmon (Oncorhynchus nerka and Q. tshawytscha) after exercise. J. 
Fish. Res. Board Can. 25(3): 473-484. 

Patten, B. G., Thompson, R. B., and W. D. Gronlund. 1970. 
Distribution and abundance of fish in the Yakima River, Wash. 
April 1957 to May 1958. USFWS, SSR - Fisheries No. 603 31 p. 

Gronlund, W. D. and H. 0. Hodgins. 1970. Use of pituitary gland to 
determine maturity in salmon. INPFC Annual Report 1968: p. 101-03 

Gronlund, W. D. 1969. Biological assay and partial characterization of 
the gonadotropic factors of the pituitary gland of Pacific salmon 
(Oncorhynchus). MS Thesis, Unive~sity of Washington. 57 p. 

Gronlund, W. D., Hodgins, H. 0., and E. A. Blood. 1973. 
Pituitary gonadotropic activity and ovarian antigens for predicting 
age at maturity of high seas sockeye salmon. INPFC Annual Rpt. 1971 

p. 101-07. 

McCain, B., M. Myers, W. Gronlund, S. Wellings, and C. Alpers. 1977. 
The frequency, distribution and pathology of three diseases of 
demersal fishes in the Bering Sea. J. Fish. Biol. (In press). 

McCain, B. B., M. S. Myers, W. D. Gronlund, and S. R. We11ings. 1977. 
Baseline data on diseases of fishes from the Bering Sea for 1976. 
(Submitted to Fisheries Bull.) 
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Publications 

Hibbits, J. H., K. L. Reed,· B. J. Meeuse. 1967 .. Crassulacean acid 
metabolism in some members of the genus Stepelia (Asclepiadaceae). 
Kon. Ned. Akad. Weten. 526-534. 

Hibbits, J. H. and H. C. Whisler. 1970. Differentiation of flagel
lated spores in Thalass·omyces, ellobiopsid parasite of marine 
Crustacea. Archiv. Mikro. p. 295-303. 

Hibbits, J. G. 1977. Marine Trichomycetes of the Northeastern Pacific. 
In preparation for Syesis. 
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Research Unit #337 

I. TITLE: Seasonal Distribution and Abundance of Pelagic Birds 

II. PRINCIPAL INVESTIGATORS: Calvin J. Lensink 
Kenton D. Wohl 
Patrick J. Gould 
Craig S. Harrison 

U.S. Fish and Wildlife Service 
Office of Biological Services/ 

Coastal Ecosystems 
800 A Street, Suite 110 
Anchorage, Alaska 99501 

III. GEOGRAPHICAL LOCATION AND INCLUSIVE DATES: 

October 1, 1977 - September 30, 1978 

Alaskan Sea Coast 

The statements of work had not been received in finally approved form 
in time for.- publication. 
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I. TITLE: 

Research Unit #341 

Population Dynamics and Trophic Relationships of Marine 
Birds in the Gulf of Alaska and Sothern Bering Sea 

II. PRINCIPAL INVESTIGATORS: Calvin J. Lensink 
Kenton D. Wohl 
R. E. Gill, Jr. 
G. A. Sanger 

-A. W. Sowls 

U.S. Fish and Wildlife Service 
Office of Biological Services/ 

Coastal Ecosystems 
BOO A Street - Street 110 
Anchorage, Alaska 99501 

III. GEOGRAPHICAL AREA AND INCLUSIVE DATES: 

October 1, -1977 - September 30, 1978 

Gulf of Alaska, Southern Bering Sea 

The statements of work had not been received in finally approved form 
in time for publication. 
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to 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
Outer Continental Shelf Environmental Assessment Program 

Boulder, Colorado 80302 

ALASKAN OCS PROGRAM COORDINATION 
Research Unit 350 

University of 
Chapman Buildin 
fairbanks, Alaska 99701 
(907) 4 79-7086 

June 15, 1977 

Total Cost $136,827 

Sea Grant Program 
University of Alaska 

Fairbanks, Alaska 99701 

June 1977 

496 

Administrative Services 
University of Alaska 
Bunnell Building 
Fairbanks, Alaska 99701 
(907) 479-7340 

Keith B. Mather 
Vice Chancellor for Research and 

Advanced Study 
University of Alaska 
Elvey Building 
Fairbanks, Alaska 99701 
(907) 479-7282 



TECHNICAL PROPOSAL 

I. Title and Task Statement Number 

Alaskan OCS Program Coordination 
Research Unit 350 

II. Principal Investigator III. Cost of Proposal 

Mr. Donald H. Rosenberg 
Director 
Alaska Sea Grant Program 
University of Alaska 

IV. Background: 

Total 
N/A 

$136,827 

The large interdisciplinary research program being undertaken by the 
University of Alaska for NOAA requires internal coordination and special 
monitoring to insure the maximum efficiency of the scientific programs. 
Field logistics, equipment acquisition, personnel, contract reporting, 
da..ta distribution, and information exchange, all required by the program, 
are beyond the normal scope of the University administration structure and 
require a central coordination to avoid duplication and confusion. 

y, Objectives: 

., ' 

This p'roject provides for the continuation of the OCS coordination office 
at the University of Alaska. This office has monitoring authority over 
all Task Orders under the University of Alaska's contracts with NOAA. This 
monitoring effort is limited to evaluation of the scientific effort being 
consistent with work statements, field data collection for consistence with 
Data Management Plans, establishment and·maintenance of Data Management 
Schedules and the completion and submission of all required rep~rts. The 
office also provides keypunch service for both the University and other ' 
OCS research units, as identified by the Juneau project office, in order 
to insure timely submission of all identified environmental data. 

VI. General Strategy: 

The management staff consists of the following personnel: 

Donald H. Rosenberg 
Raymond S. Hadley 
Connie J. Bittorf 
T.B.N. 
William Stringer 

Coordinator 
Data Manager 
Keypunch Operator 
Fiscal Monitor 
G. I. Liaison 

In addition, the following personnel are provided by the University: 

Brenda Melteff 
a~i~!LPr~schke 

Administrative Assistant 
Typist 
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The responsibilities of these personnel are as follows: 

Donald H. Rosenberg acts on behalf of the University of Alaska 
in any contract negotiations and in general supervision of the 
remaining staff in day-to-day work. 

Raymond S. Hadley is responsible for the day-to-day management 
of the University's OCS contract, including all phases of Data 
Management, logistic coordination, and report submission; he 
also acts as a point of contact between the Project Offices and 
Principal Investigators. In the role of data manager, Mr. 
Hadley supervises the work of Ms. Bittorf, the keypunch operator. 

A new person will be sought to fill the vacancy of the Fiscal Monitor 
position. The duties of this person are to maintain a day-to-day account~ 
ing of all monies for all task orders and prepare a quarterly report. 
of expenditures for each task. 

Dr. William Stringer has been added to the team to allow for 
closer coordination between this office and the Geophysical 
Institute projects. He will act as a partner with Mr. Hadley 
in performing the duties listed for Hadley relative to the 
Geophysical Task Orders. 

VII. Sampling Methods: 

Not applicable. 

VIII. Analytical Methods: 

Not applicable 

IX. Anticipated Problems: 

None. 

X. Deliverable Products: 

A. Digital Data 

This project acts as a conduit for data gathered under other 
task orders. No data originates with this task. 

B. Narrative Reports 

Reports on the activities of this project will be submitted 
quarterly. 

Cruise Reports and Data Submission Schedules are pre
pared by this office for all Task Orders under our 
jurisdiction. 
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XI. Information Required from Other,Investigators: 

Information necessary to create data and report submissions must come from 
other Principal Investigators. This information is readily obtained from the 
investigators under the contracts managed by this· task. Any work done for 
investigators qutside these contracts must be funneled through the appropriate 
Project Office, which takes responsibility for delivering all necessary 
information. 

XII. Quality Assurance Plans: 

This office receives data on copies of forms or computer printouts in whatever 
format used by the Principal Investigator. We do not accept the only copy of 
the data. The Data Manager determines whether all the information necessary 
for submission is available. If it is, the data goes to the keypunch operator. 
If it is not, the Data Manager finds out what is missing, then gives the data 
to the keypunch operator. The keypunch operator re-formats the data, as 
necessary, and does simple conversions when necessary, i.e., local to G.M.T., 
tenth of minutes to seconds of degrees, specified coding, .etc. The data is key
punched, then verified after at least one day's delay. The verified 
cards are listed. The listing is spot checked by the Data Manager for format 
errors, or errors committed by the keypunch operator in coding or conversions. 
The corrected cards are given to the computer programmer with the label 
information and formating requirements. A tape is produced, which is 
returned to the Data Manager with a partial dump and the appropriate section 
of the D.D.F. filled out. The Data Manager completes the D.D.F. and forwards 
the tape and necessary documents to the project office by certified mail. 

All along the line, if any questions develop concerning the data, either 
the Principal Investigator or the technician directly responsible for the 
data is contacted. The problems are cleared to the satisfaction of the Data 
Manager before work continues. 

XIII. Special Sample and Voucher Specimen Archival Plans: 

. ' This office has agreed and continues to agree to negotiate a reasonable plan 
for collecting and maint.!:].ining Voucher Specimens for all appropriate ~asks 
under our jurisdiction. As of this time, no such plan exists to our knowledge. 
We agree to review any plan proposed by NOAA/OCS, making comments and to 
reach an agreeable solution; 

XIV~ Logistics Requirements: 

Funds are requested under this project to provid.e for travel, communication, 
xeroxing and computer service~ Special travel is requested to allow for 
University P.rincipal Investigators to travel. to coordination and other NOAA 
meetings. Budgeted amounts are based upon this year's experience. 

( 

XV .. Management Plan: 

Technical management for the task orders supported by this office is provided 
by the Principal Investigators of those task orders. This task order provides 
logistics,··data, and contractual and fiscal management as outlined belm.r. The. 
University of Alaska agrees that the Principal Investigator can travel to 
the Juneau Project Office at least twice during the contract year, provided 

499 



~---------

that such travel is in accordance with University of Alaska travel policy 
and consistent with other University duties of the Principal Investigator. 
Funds for travel are labeled "Administrative Travel" in the enclosed 
budget. 

This office expects to undertake the following specific actions in partial 
fulfillment of the objectives of this work statement: 

1. Environmental Data Management 

·a. To code data and to provide keypunching and supervision 
of transfer to magnetic tape of data collected by the 
task orders listed in Other Data 7. 

b. To submit data management plans for those listed task 
·orders, or new task orders, as necessary. 

c. To submit data, procedures, and documentation as specified 
in those data management plans. 

d. To establish and submit schedules for data submission in 
accordance with data management·plans. 

e. To provide keypunching for up to 30,000 cards for task 
orders outside the contracts specifically covered by this 
office. This will be done at the discretion of and re
quest from the Project Office providing the data to be 
keypunched is properly formated and in a readable form. 

f. To help incure the quality of environmental data submitted 
as part of this contract. This office will accept from th~ 
Project Data Manager,. a set of printouts representing all 
data submitted under this contract. These printouts are 
to be in a manageabl format consisting of header information 
and data accompanied by appropriate printed headings. A 
statistical sample of these data will be compared to the raw 
data originally presented to this office for submission and 
any discrepencies noted and enumerated. Further, the print
out will be reviewed by the Principal Investigator concerned 
to ascertain that the data contained are valid representations 
of the data he submitted. 

2. Logistics 

a. To coordinate comments concerning the logistic project in
structions received from the Project Offices. It must be 
emphasized that timely receipt of the ·preliminary instructions 
is required. In so responding, charts of cruise tracts and . 
lists of personnel to be involved in the operation, including 
necessary information for security clearance will be provided 
when possible and where appropriate~ 

b. Cruise reports will be formated and submitted, along with ROSCOP 
II forms, by this office as required by contract. 
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c. Copies of smooth plots and other cruise information are 
archived as received from the Project Offices by the 
Institute of Marine Science Data Processing Office. They 
are readily available to all Principal Investigators in
volved in the OCSEAP Program. 

3. Reports 

a. To coordinate and aid in the preparation of all reports 
as required by the contract. 

b. To insure that all required reports are submitted in 
accordance with the contract. 

4. Fiscal and Contract Management 

General contract management will be carried out by this office to 
insure that each aspect of the contract is carried out for the 
benefit of both the government and the University. Fiscal manage
ment will be maintained by this office over contract 03-5-022-56. 
Fiscal management of contract 03-5-022-55 will continue to b~ 
maintained by the Business Office of the Geophysical Institute. 

5. Sorting Center Management 

It is proposed that this office coordinate sample flow and data 
flow and provide. fiscal management for all OCS activities in the 
university's Marine Sorting Center. Procedures to be followed 
are provided in Other Data 8. Costs estimated for different 
types of samples are provided in Other Data 9. 

XVI. Outlook: 

The nature of this task precludes the necessity of answering this section 
in an independent manner. This task must be maintained for the duration of 
involvement by the University in OCSEAP and, therefore, is dependent on the 
level of effort for all tasks assigned to the University. The level of 
funding in the future is a~so dependent upon the number and nature of those 
tasks assigned to the University. Basically, level funding for the duration 
of the contract, adjusted to allow. for inflation, will be necessary. Should 
the program expand, however·, additional funds will be necessary. 

· XVI. Contractual Statements: 

1. A schedule for data submission for each task order has been, and 
will continue to be, submitted and updated each quarter. 

2. This statement is in accordance with our base contract, and we 
will continue to comply. 
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3. See section XIII of this proposal. The University of Alaska will 
continue to negotiate a Voucher Specimen Policy with NOAA/OCS. 
We will comply with the then agreed to policy. 

4. See section XV of this proposaL The University of Alaska agrees 
that the Principal Investigators can travel to the Project Office 
at least twice during the contract y~ar, provided that such travel 
is in accordance with University of Alaska travel policy and con
sistent with other University duties of the Principal Investigator. 

· Funds for travel are labeled "Administrative Travel" in the 
enclosed budget. 

5. Data will be provided in the form and format agreed to by the 
University and NOAA/OCS in the negotiating of theData Management 
Plans for each of the tasks falling under the jurisdiction of this 
office •. 

6. As per Article 9 of the base contract, the University of Alaska 
agrees to the following: ••. all archivable data is to be sub~ 
mitted by the contractor to the Contract Data Manager within 120 
days after acquisition. Certain data sets such as plankton counts 
or volumes are not available until sorting of samples· is complete. 
The data so obtained are archivable 120 days following the actual 
sorting or other laboratory procedure." 

7. Within 10 days of the completion of. a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) will 
be submitted to the Project Data Manager by the Chief Scientist. 
If the Chief Scientist represents the contracts covered by this 
office, the. form will be sent through this office. 

8. This is in accordance with the base contract with which .we shall 
comply. 

9. Three copies of all publications or presentation abstracts or manu
·scripts.pertaining to.technical or scientific material developed 
under OCSEAP funding will be submitted. to the COTR sixty days prior 
to publication or presentation. Copies of all. news releases mentioning 
OCS or using information gathered by OCS funding will be· sent to the 
COTR. 

10. The following acknowledgment of sponsorship will be .used: 

"This study was supported under contract 03-5-022-56 
between the University of Alaska and NOAA; Department 
of Commerce through the Outer Continental Shelf En
vironmental Assessment Program to which funds. were 
provided by the Bureau of Land Management, Depart
ment of Interior." 
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OTHER DATA 7 

Task Orders and Research Units to be supported by the OCS Coordination Offic~ 
University of Alaska FY '78 

Contract 03-5-022-56 

T/0 RU NO. 

1 427 
2 350 
3 290 
5 275 
8 194 

12 162 
15 5 
19 289 
23 351 
24 491 
27 441 
33 529 
34 530 

Contract 03-5-022-55 

GI 1 253 
GI 2 251 
GI 3 271 
GI. 5 258 
GI 6 265 
GI 8 257 
GI 9 248 
GI 10 483 
GI 11 250 
GI 12 483 
GI 13 526 

PRINCIPAL INVESTIGATOR 

Alexander/Cooney 
Rosenberg 
Hoskin 
Shaw 
Fay 
Burrell 
Feder 
Royer 
Dieter 
Hickok 
Mickelson 
Naidu 
Cannon 

Osterkamp 
Pulp an 
Rogers 
Stringer 
Shapiro 
Stringer 
Burns 
Bel on 
Shapiro/Harrison 
Biswas · 
Matthews 
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OTHER DATA 8 

SORTING CENTER PROCEDURES 

I. An inventory of all samples to be sorted, giving a complete and accurate 
listing of sample identification information will be provided by the 
Principal Investigator to this office. This list will be hatched accord
ing to the requested priority of sorting. 

2. . The samples will be delivered at the same time to the Marine Sorting 
Center, or if not available at that time, the expected date of delivery 
will be given this office. 

3. Requested dates for return of data to the Principal Investigator should 
accompany each batch of samples and must be based on the attached table 
of estimated sample flow rates. 

4. Priorities will be established by the University's OCS Coordination 
Office. In cases of conflict.this office will coordinate with the Juneau 
project office. 

5. Samples will be sorted only when funds are available. Estimates for costs 
per sample are provided in Other Data 9. It should be noted that these 
are estimated costs only and that actual costs will be charged the contract. 
In all cases~ sorting will be done according to the agreed prio.ri ties up 
to the point funds allow. 

6. The Juneau project office will be kept informed in each quarterly report 
under this task order of the status, costs, and data flow for samples 
in the Sorting Center. 

SAMPLE FLOW RATE ESTIMATES 

Intertidal Samples: 

Once sorting commences at full rate, the following number of samples can be run: 

Dominate Organisms Sorting 

Five Samples/day/team, an amount of time equaling three days 
per team is needed each time a change of geographic area occurs 
for species identification verification. 

Rough Microscopic Sorting 

Two samples/day/team, six day period for identification veri
fication is needed for each change in geographic area. 

Detailed Microscopic Sorting 

One sample/day/team, a nine day period for identification veri
fication is needed for each change in geographic area. 

Currently, the Sorting Center employs two teams capable of carrying out the above 
types of sorting. 
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Benthic Grab Samples: 

Nominal Sorting 

Two grabs/day/team, a six day period for identification veri
fication is needed for each major ~hange in geographic area. 

Complete Sorting - Bering Sea 

0.5 grab/day/team, a 12 day period .for identification verifi
cation is needed. 

Complete Sorting - Gulf of Alaska, Lower Cook Inlet 

One grab/day/tem, a 12 day period for identification verifi
cation is needed. 

The Sorting Center currently employs three teams capable of the above type of 
sorting. 

Other Types of Sorting: 

Flow rates for such items as stomach analysis, trawl species verification, 
etc., have not been determined for lack of data. 

Phytoplankton and zooplankton sorting may be available through coordination 
with Dr. Alexander and Dr. Cooney, respectively, via this office. 

505 



Selected 
Publications: Rosenberg, Donald H., Ed. 1976. Proceedings of 

the conference on salmon aquaculture and the 
Alaskan fishing community. Sea Grant Report 
76-2 

Rosenberg, Donald H., Ed. 1975. Study plan for 
social and economic impact assessment of 
Alaskan outer continental shelf petroleum 
development. Sea Grant Report 75-15 

Rosenberg, Donald H., Ed. 1975. Proceedings of 
conference to review draft study plan for 
social and economic impact assessment of 
Alaskan outer continental shelf petroleum 
development. Sea Grant Report 75-14 

Rosenberg, D. H., Ed. 1974. Oceanographic data 
Collier Carbon and Chemical Corporation pier, 
Cook Inlet, Alaska., University of Alaska 

Rosenberg, D. H. 1972. Oil and gas seeps of the 
northern Gulf of Alaska. In D. H. Rosenberg, 
Ed., A review of the oceanography and renew
able resources of the northern Gulf of Alaska, 
University of Alaska. 

Burrell, D. C., and R. S. Hadley. 1970. The liquid in 
solid partition of a trace transition metal across 
a freshwater marine interface. Trans. Amer. Geophys. 
Union 51:769 (abstract). 

Burrell, D. C., and R. S. Had1ey. 1971. Suspended sediment 
size fractionation within a fjord-es1tuary: Application 
of electronic counting techniques. Trans. Amer. Geophys. 
Union 52;853 (abstract). 

Unpublished 

Burrell, D. C., P. J. Kinney, M. E. Arhelger, and R. S. 
Hadley. 1970. Beaufort Sea environmental data 
Report R70-20, Inst. Marine Science. 276 pp. 
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I. Title 

R/V Acona and Marine Logistics Support 
Research Unit #351 

II. Principal Investigator III. Cost of Proposal 

Ms. Dolly Dieter 
Marine Superintendent 
Institute of Marine Science 
Universiti of Alaska 

IV, V, VI. 

A. 
B. 
c. 
D. 

Science 
Logistics 
Total 

$0 
$285,827 
$285,827 

To be determined 

This project provides general logistics and sea-going techni~al support 
for all OCS related research at the University of Alaska. Two sea-going 
marine technical positions are requested. These individuals will support 
the scientific cruises proposed for FY '78. In addition to duties at sea, 
these technicians are responsible for all shorebase logistics and equip
ment maintenance associated with the various OCS projects. 

Also proposed under this project is the funding of 60 days of the Research 
Vessel Acona. These sea-days have been scheduled by Principal Investi
gators in accordance with their projected needs. (See Table 1). 

VII. Sampling Methods 

Not applicable. 

VIII. Analytical Methods 

Not applicable. 

IX. Anticipated Problems 

If additional sea days aboard the R/V Acona are required by NOAA, their 
need should be transmitted to the University as soon as possible. 

X. Deliverable Products 

A. Not applicable. 

B. Quarterly Reports ·on the activities funded by this workstatement 
will be submitted. 

c. Not applicable. 

D. Not applicable. 

E. Not applicable. 
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XI. Information Required from Other Investigators 

Complete project instructions for all cruises which involve either use of 
the R/V Acona or University of Alaska projects. 

XII. Quality Assurance Plans 

Funds are requested to provide for calibration of scientific sampling 
equipment aboard the Acona. This calibration is carried out at the 
Northwest Regional Calibration Center of NOAA in Seattle, Washington. 
Calibration is scheduled during the winter shipyard period. 

XIII. Special Sample and Specimen Archival Plans 

Not applicable. 

XIV. Logistic Requirements 

None . 

. ,·xv. Management Plan 

This project will be managed by the Marine Superintendent who is in charge 
of all vessels and general support technicians for the Institute of Marine 
Science. · Marine technicians will augment the marine technicial support 
provided by the National Science- Foundation. The National Science Foundation 
also provides for the support of the Principal Investigator. 

XVI. Outlook 

The work of this Research Unit is totally supportive of other tasks. The 
need to further extend this task beyond the curre~t- proposed period will be 
determined by the need of the vessel R/V Acona by OCSEAP to accomplish its 
purpose and the need of marine-technicians in support of Universi-ty of 
Alaska endeavors on behalf of OCSEAP. These needs are to ~ determined 
by others. 

XVII. 

1 .. 

2. 

3. 

4. 

Contractual Statements: 

A schedule for data submission for each task order has been, and 
will cont_inue to be, submitted and updated each quarter. 

This statement is in accordance with.our base contract, and we 
will continue to comply. 

See section XIII of this proposal. The University of Alaska 
will continue to negotiate a Voucher· Specimen Policy with NOAA/ 
OCS. We will comply with the then agreed to poiicy. 

See section XV of this proposal. The University of Alaska agrees 
that the Principal Investigators can travel to the Project Off-ice . 
at least twice during the contract year, provided that such travel 
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is in accordance with University of Alaska travel policy and con
sistent with other University duties of the Principal Investigator. 

5. Data will be provided in the form and format agreed to by the 
University of NOAA/OCS in the negotiating of the Data Management 
Plans for each of the tasks falling under the jurisdiction of this 
office. 

6. As per Article 9 of the base contract, the University of Alaska 
agrees to the following: " .•. all archivable data is to be sub
mitted by the contractor to the Contract Data Manager within 120 
days after acquisition. Certain data sets such as plankton counts 
or volumes are not available until sorting of samples is complete. 
The data so obtained are archivable 120 days following the actual 
sorting or other laboratory procedure." 

7. Within 10 days of the completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) will 
be submitted to the Project Data Manager by the Chief Scientist. 

If the Chief Scientist represents the contracts covered by this 
office, the form will be sent through this office. 

8. This is in accordance with the base contract with which we shall 
comply. 

9. Three copies of all publications or presentation abstracts or manu
scripts pertaining to technical or scientific material developed 
under OCSEAP funding will be submitted to the COTR sixty days prior 
to publication or presentation. Copies of all news releases mention
ing OCS or using information gathered by OCS funding will be sent 
to the COTR. 

10. The following acknowledgement of sponsorship will be used: 

"This study was supported under contract 03-5-022-56 
between the University of Alaska and NOAA, Department 
of Commerce through the Outer Continental Shelf En
vironmental Assessment Program to which funds were 
provided by the Bureau of Land Nanagement, Depart
ment of Interior." 
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Dates 

November 3- 8 

November 29 - Dec. 

Feb. 14 19 

March 7 - 16 

April 26 - May 1 

July 11- 20 

July 25 - 30 

12 

TABLE 1 

R/V Acona 

OCS Cruise Support FY '78 

Area 

GOA - PWS 

Cook Inlet 

GOA - PWS 

Cook Inlet 

GOA - PWS 

Cook Inlet 

GOA - PWS 
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Principal Investigator 

Royer 

Shaw/Burrell 

Royer 

Shaw/Burrell 

Royer 

Shaw/Burrell 

Royer 



PROPOSAL 

Title: Environmental Assessment of Selected Habitats in the Beaufort 
and Chukchi Sea Littoral System 

Research Unit: 356 
Principal Investigator: A. Carter Broag 
Total Cost of Proposal: $149s4~8 12.q,~8B tl/1'1 
·Institution: Western Washington State College* 
Departrnent: Biology 
Date: June 30, 1977 

Authorizing Signatures: 

. Principal Investigator: ---""~~~~~..:..::;..;;;:;__=..-~- 6/30/77 
~.:tfJ//77 

Officer authorized to 
sign for the College: 

Financial Officer 

A. Carter Broad 
Department of Biology . ~ 

Western Washington State College 
Bellingham, WA 98225 
{206) 676-3632 

s-.o....-...- (. )(\9.Q <;, . 6/30/77 
Sam P. Kelly; Dean lor Graduate 
Affairs and Research 

Western Washington State College 
Bellingham, WA 98225 
(206) 676-3170 

6/30/77 
Harriet Axlund7 Project Fiscal Officer 
Grant Administration 
Western Washington State College 
Bellingham, WA 98225 
(206) 676-3200 

* The name of the Institution will become Western Washington University 
on. September 3.0~ 1977. 
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Technical Proposal 

I. Title: Environmental Assessment of Selected Habitats in the Beaufort 
and Chukchi Sea Littoral System. 

Research Unit Number: 356 

Contract Number: 03-5-022-81 

Proposed Dates of Contract: at least through 30 September 1979 

II. Principal Investigator: A. Carter Broad 

III. Cost of Proposal for Fiscal 1978 

Total 
Distribution of Effort by Lease Area: A. 

<$ "37 o55 ~1r=:NCE-" 'P 5,3&:> Lo6t6rtcsd'A:Je 
1. Beaufort Sea- $87,253 Science~ ' · 
2. Chukchi Sea - $45,805 Sr:iem e;tl6,440 I ngistics 

IV. Background: This project began in 1975 as a survey of the littoral 
region of the Beaufort Sea. In 1976 the area of concern was enlarged 
to include the Chukchi littoral, and the project was identified as 
"reconnaisance characterization" of the littoral biota. We have con
cerned ourselves with the biota of a beach zone defined shoreward by 
the usual upper limit of wind-determined water levels (funisolar tides 
are negligible by contrast) and seaward by the depth at which our work 
has interfaced with that of Carey (RU 6). Within this littoral/inter
tidal zone, we have been an arctic counterpart to Zimmerman•s (RU 79) 
Gulf and Bering Sea intertidal work and in a sense, a littoral exten
sion of Carey's Beaufort Sea benthos studies. By circumstance as much 
as by design we have inherited benthic sampling in the Beaufort Sea 
11 1ease zone. 11 

Our methodology and reportage of digital data have been influenced 
by RU 79 (Zinunerman) with appropriate Arctic modifications.· Our data 
reporting to NODC follows what began as Zimmerman•s format. Our shal
low water surveys have begun with aerial reconnaisance of the entire 
coastline from Cape Prince of Wales to Demarcation Point. The selec
tion of sampltng sites has been based on this survey but, necessarily, 
modified by logistic considerations. To date, we have established 
species lists of the marine invertebrate fauna and infrequently en
countered macroalgae and of beach vegetation. These data are quantita
tive for.selected gear and habitat related. We have data from Beaufort 
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Sea beaches in both 1975 and 1976 and. consider the reconnaisance phase 
in shallow water complete for that sector. Our Chukchi data are from 
1976 only but field teams have. begun sampling in 1977 and will com
plete the Chukchi reconnaisance this season. 

Our 1975 data, however, showed an increase in abundance of inver
tebrates in water deeper than two meters and, qualitative faunistic . 
changes as well. This discontinuity in distribution/abundance may be 
related to the depth of the land-fast ice. We began more intensive 
sampling of the deeper water in 1976 from available platforms: small 
boats, inflatables, the RV Natchik and RV Alumiak. Again, our deeper 
water samples include species not found in shallow water and greater 
total biomass. The cruise of the RV Alumiak in 1975 was cut short 
because of mechanical problems and ice conditions but we sampled about 
half of the stations we had hoped to. On that cruise we worked coop
eratively with Carey; we sampled from a depth of 5 meters shoreward, 
and he sampled from 10 meters seaward, but a data gap still exists 
between our quite shallow beach zone and his deeper benthic zone. Only 
the Alumiak samples of 1975, among contemporary data, exist to bridge 
the two, yet this region is the current Beaufort Sea 11 lease 11 area. 
Reconnaisance in this part of the Beaufort, therefore, has not been 
completed. 

We began to sample the Chukchi littoral from smaller boats in 1976, 
but this effort was confined almost entirely to the Kotzebue Sound
Eschscholz Bay region. Our beach data indicate an Arctic affinity of 
fauna north of Cape Lisburne and a Bering influence .south of Point Hope. 
Presumably, the same will obtain for the yet unsampled (by us) deeper 
water north of Point Hope. 

Extant benthic data from the Chukchi Sea were obtained mainly with 
trawling gear, a toothed bottom dredge, and beach seines (see Alverson 
and Wil imovsky, s·parks and Pereyra; both in Wi 1 imovsey and Wo 1 fe, 1966. 
Environmental Studies of Cape Thompson). Except for the latter samples, 
all were made in offshore water. In each instance, controlling mesh 
size (either of nets or screening seives) was much larger than that 
used in current studies (Carey, Broad·, Zimmerman). The fauna of the 
southern Chukchi is known to be far more diverse than that of the 
Beaufort. Available data show, as do our collections, a more diverse 
and abundant fauna south of Point Hope. · 

Thus although, with present and prior benthic work in the Beaufort 
and Chukchi Seas, the fauna is adequately documented for both quite 
shallow (<2M) and deeper (>20M) water·, basic reconnaisance remains to 
be done in the area between. Our program for 1977 includes sampling 
on a Beaufort Sea cruise in RV Alumiak. Benthic sampling in water of 
less than 20M depth should be continued as long as platforms are 
available and extended into the Chukchi Sea. 

Interest in ecological processes prompted a name change and change 
in emphasis in our program this year. Our data had failed to reveal a 
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primary producer in the littoral region, but we were encountering 
abundant amphipods that seemed not to be carnivorous and unexpected . 
numbers of annelid worms that possibly were detritus/deposit feeders. 
Most grab and dredge samples included a great deal of peat which, 
along with the lack of plants in the system suggested that one ener9Y. 
source might be terrestrial detritus from eroding tundra or from arct1c 
salt marshes. Because ecological assessment ultimately would depend h 
not only on an inventory of standing crop of marine biota but on growt 
in the littqral zone, ecological processes, food webs and energy patn
ways, the suggestion made in our proposal for 1977, to· 11design and 
conduct studies to describe the trophic communities of the Alaskan 
Arctic regfon 11 was accepted, and 11 reconnaisance characterization .. be
came 11 environmental assessment. 11 Similar interest in trophic relation
ships at·lower levels had been expressed by other.OCS investigators ) 
(Connors, RU 172; Divokey, RU 196; Burns and Lowry, RU 232; and others • 

In order to assess the stability of community structure, repro
ductive activities and other seasonal and annual variables, selected 
sites for repeated sampling in 1977, 1978 and 1979 were selected i~n 
1976. In addition, experimental work toward defining the possible 
function of peat as an energy source and identifying the food of com
mon amphipod and annelid species was planned. Finally, an ecologic~l 
study of production in Arctic salt marshes, a primary source of mar1ne 
detritus, an importqnt source of food for geeses and the sea-land 
interface most likely to be impacted by floating oil, was planned. 

These studies, along with continuation of the reconnaisance phase 
on Chukchi beaches and in the Beaufort 11 lease zone 11 in RV Alumiak, 
comprise the work now underway in the 1977 field season. Our program 
for 1978 is, essentially, a continuation of this, but we will complete 
the reconnaisance of Chukchi beaches this year. 

V. Objectives: The objectives of this project in a long-range sense haY~ 
been alluded to above. We want to define the beach and shallow benthlC 
biota communities· and relate these to habitat types. We also want to 
assess energy flow in this region: primary production, food webs, . 
growth and reproduction, and to estimate ambient hydrocarbon levels 1n t~e 
littoral environment. Finally., .we hope to achieve some ability to pred1ct 
the effects of environmental perturbations at· the sea-land interface 

1 on the littoral marine system. The specific objectives of this proposa 
are: 

1. Determine structure of biotic populations at selected sites in 
the Beaufort-Chukchi littoral system including benthos and 
epi benthos of the Beaufort Sea l ea·se zone. 

2. Detennine stability and seasonal and yearly variabili.ty in 
these populations. 

3. Assess population dynamics in the arctic littoral system:· 
reproduction, growth, migrations. 
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4. Identify the main food of the principal species of amphipods 
and annelid worms. Plan subsequent work on feeding habits of 
other species. 

5. Determine the importance of the littoral zone as a nursery 
area or seasonal feeding ground for animals from deeper water. 

6. Assess the possible role of detritus of terrestrial origin 
{peat) as an energy source in tne littoral system. 

7. Assess evidence of chemical and physical perturbations on the 
littoral system. 

8. Determine whether benzopyrene hydroxylase activity in fish . 
tissues is a feasible method of monitoring ambient hydrocarbon 
levels. 

9. Continue reconnaisance of the benthic community of the water 
deeper than 2 meters. 

Specific objectives l, 2, and 5, wi 11 provide data useful to de
cision makers who must consider both loca'tion of specific lease sites 
and times when activities are to be carried out. Objectives 2, 3, and 
8, are most germane to monitoring programs but may provide data useful 
in planning intensity of development. Low production-and slow growth 
probably are the general rule in the area. This hypothetical situa
tion is incompatible with high intensity of development. Objective 4 
is basic to our objective 3 and will provide data useful to OCS inves
tigators interested in fish, birds and mammals. Objectives 6 and 7 
will provide information important in management and protection once 
development and production in the OCS has begun. Our overall goal is 
to provide decision makers with information on where the principal 
food {of higher animals) is located, what it depends on, when it is 
most sensitive, and how it may be affected by at least some kinds of 
perturbations. 

VI. General Strategy and Approach: For specific objectives 1, 2, 3, and 
5, all of which are related to community structure and population dy
namics at selected sites, teams of two investigators each will sample 
three times during the season at each of the following sites: 

Nuvagapak Point (Arctic'Wildlife Range) and Beaufort.Lagoon 
Point Mcintyre (West of Prudhoe Bay) 
Colville River Delta 
Barrow and Elson lagoon 
Wai.flWI!t'ight -and WaiRwright Inlet M. 
:Gape Tbomp&ett M-
-Kf\'a~ i rta er Cape Krusensterrt 1/lJ/£_ 
.SalEiwirt Penit~sula sgytb ef -Ketzeeue 1?/VJ_ 
Gap9-.P~iaee -ef Wales sea beaG A and lapp La§&QR ~ 

These sites have been selected to encompass the widest geographic range 
and include the pri.ncipal habitat types and have proved to be logisti-
cally feasib1e. · · 
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The sampling protocol will include: 
1. Ekman grab samples 
2. Plankton samples 
3. small beam trawl samples 
4. epibenthic dredge samples 
5. miscellaneous other samples· 

Samples will be made at graded depths from the shoreline to a depth of 
2. 5 meters •. · Lagoon samp 1 es wi 11 be made a 1 ong transects of 1 a goons. · 
All samples will be analyzed in the laboratory in Bellingham for species 
composition and biomass, sex and condition (when appropriate or possible). 

Specific objectives 4 and 6 will be approached through continuation 
of studies initiated at NARL, Barrow, in 1977. These include examination 
of stomach contents (smears examined microscopically}, selected trapping 
experiments, selected feeding experiments in the lab and in holding 
chambers in the field, and other experiments designed in 1977. · If the 
1977 season provides answers to foods of amphipods and annelids, we will 
work on Mysiids, bivalves and euphausids in 1978. 

A study of Marsh ecology begun in 1977 will be continued in 1978 
to contribute to objectives 1, 2, 6, and 7. Studies underway· include 
population structure, plant growth, production, and effects of natural 
(salt water inundation, silt deposition} and artificial {oil} perturba
tions. 

Samples of fish gill and liver taken at various locations will be 
frozen and sent to Bellingham for benzopyrene hydroxylase activity de
termination (objective 8}. This test will provide baseline data (see 
Payne and Penrose, 1976. Science, 191:945}. 

Participation in an RV Alumiak cruise in 1978 will contribute to 
objectives 1, and 9. The principal sampling tool will be a Smith
Mcintyre grab. · Our Alumiak-based work so far and Carey's benthic 
sampling have utilized this gear which, although the accepted standard 
of reliability in benthic work, has become increasingly difficult to 
secure. We now are using a borrowed grab. This request includes funds 
to enabl.e us to construct a .Smith-Mcintyre for us·e in 1978 and 1979. 

VII. SamJ:!ling methods: Methods are those used in 1975, 1976, and currently 
in 1977 and are covered in our 1977 proposal and work statement and on 
annual reports. We have suggested three sets of samples at each per
manent station (early, mid-season, and late}. Spatial sampling schemes 
are dealt with above. Both temporal and spatial sampling schemes from 
the RV Alumiak must be coordinated·with whatever cruise plan obtains 
for the vessel. This is. written· with the expectation of a Beaufort Sea 
cruise, but a Chukchi cruise would also be acceptable from our point of 
view~ 

517 



,1' ,, 

VIII. Analytical Methods: Analytical methods have been described in our 
1977 proposal and work statement. 

\ 

IX. Anticipated Problems: Except for the possiblity of adverse weather, 
and possible logistic problems that may .result from the yearly increas
ing number of investigators and representatives of various interests 
in the arctic, we do not anticipate difficulty in doing the work out
lined. The budget proposed is tight and may prove to be inadequate in 
PI provided logistics in the Chukchi Sea, but a larger estimate at this 
time is unfounded. 

X. Deliverable products: 

A. Digital data: Our digital data are those required by Intertidal 
data format 030 (NODC File Type 030). We have not reported atmos-
pheric pressure. · · 

B. Narrative Reports': In addition to required quarterly and annual 
reports, we plan narrative reports (published scientific papers) 

.on ecology of arctic marshes and food preferences of arctic marine 
invertebrates. If the work on peat as an energy source indicates 
that this material is entering the food chain, we would hope to 
publish that as well. All of these results, however, will be 
included in the required OCSEAP reports. 

C. Visual Data: Diagrammatic representations of littoral zone dynam
ics; maps, charts, and figures of seasonal density distribution 
and habitats (as in the Beaufort Sea Synthesis Report now in pre
paration), will be prepared and, unless required elsewhere, will 
accompany OCSEAP reports. 

D. Other, non-digital data: not applicable. 
E. Data submission schedule: Data from RU356 have been collected since 

July, 1975, and havP. been reported to NODC and the Project Office 
through required reports since September, 1975. When we agreed in 
1976 to use the Intertidal data format (NODC file type 030), we 
accepted a format .based on data reporting by cruises. Since our 
11Cruises" are the entire field season, and because the format does 
not permit reporting data piecemeal, certain physical data cannot 
be reported until all biological samples hav~ been analyzed. The 
controlling date for data "collection," therefore, is July l. 

-For this specific proposal, samples will be made from late 
June through the first half of September, 1978. As dictated by our 
reporting format, this almost three-month field season constitutes 
a cruise. Since our field season comes annually at the end of the 
fiscal year, this specific request (fiscal 1978) includes-labora
tory and data analysis of samples collected in 1977. Samples col
lected in the summer of 1978 will be analyzed during the Fall, Win
ter and Spring of 1978-79 (fiscal 1979). 
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XI. Information required from other investigators: This proposal is not 
based on data, information, or samples collected by other investigators. 

XII. Quality assurance plans: Our environmental monitoring instruments are 
all relatively simple and are calibrated in our own lab before each 
field season. Our identification of plants and animals is "standard
ized" with the Marine Sorting Center at the University of Alaska by 
visits and exchange of specimens. The benzopyrene hydroxylase assay 
used will be that reported in literature and will be useful only in 
comparing "in house" samples. 

XIII. Special sample and voucher specimen archival plans: So far, all speci
mens collected are stored in our laboratory. We have been told that an 
OCSEAP archiving policy will be forthcoming but have yet to see it. To 
date and through the term of this specific request, the cost of storing 
the material is nominal and has been included in our budget for labor
atory operation. It is currently impossible to predict long-range costs 
of archiving since we do not know whether the OCSEAP policy will require 
us to keep specimens or to send them elsewhere. 

XIV. logistics Requirements: see attached forms (pages 12-16) 

XV. Management Plan: The Principal Investigator will be the project mana
ger. He will be supported within the university by a Bureau for Fac
ulty Research and Computer Center (see item B above). Or. Schneider 
will be responsible to the PI for experimental and other work at NARL, 
Barrow, designed to provide data contributing to our specific objec
tives 4 and 6 .. Or. Mason will be responsible to the PI for research 
in Arctic marshes addressed mainly to our objectives 1, 2, and 6 (in 
part) and 7. Mr. Koch will be responsible to the PI for laboratory 
operations in Bellingham (support of objectives 1, 2, 3, 5) except 
the benzopyrene hydroxYlase assessment(objective 8) which will be done 
under the supervision of o·r. Williams. Technicians and research aides 
will assist the PI in obtaining field data required for our objectives 
1, 2, 3, 5, 8, and 9. A computer programmer (part time) will be re
sponsible to the PI for data management and liason with NODC. 

An activity/milestone/data management chart is attached. (Page 17) 

XVI. Outlook: 

1. The nature of the final results and data products: The final pro
ducts of this program have been dealt with briefly above (see item 
V). It is our intent to provide the following: 
a. Information in the form of charts and descriptions that char

acterizes the several habitats of the Beaufort and Chukchi 
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littoral region in terms of physical attributes and biota. 
The latter description will be quantitative and will include, 
if sampling platforms are available, the bottom to a depth of 
10 meters. 

b. Descriptions and energy-flow diagrams of food webs within the 
Beaufort and Chukchi littoral region, including specific infor
mation on the nature of the food of principal species of inver-
tebrates. · 

c. A narrative of energy flow and production in arctic salt marshes 
based on a study of two marshes (at Point Mcintyre on the Beaufort 
Sea and at Arctic Circle Landing Strip on Kotzebue Sound in the 
Chukchi littoral region) with quantitative information on use of 
marshes by terrestrial species and input from marshes to the food 
webs of the littoral marine environment. 

d. Information on growth, reproduction and migration of principal 
marine invertebrate species in the littoral benthos and epibenthos. 

e. A reasonable estimate of the effect of salt. water inundation and 
oil introduction to arctic marshes and the environmental effect 
of such perturbations; and background data on ambient hydro
carbon levels as indicated by benzopyrene hydroxylase activity 
in fish tissues. 

f. Voucher and other specimens of arctic biota and physical 
environmental data for all sampling sites. 

2. Significant milestones: The first approach to item 11 a" .has already 
been made (Beaufort Sea Synthesis report). A better estimate will 
be forthcoming i.n the winter of 1978 (based on two years • samples), 
and a more or less definitive habitat/biota characterization will 
be made in the winter of 1979. Studies that will contribute to 
our other long-range objectives are beginning in the summer of 
1977. We should produce estimates in each succeeding year with a 
final report after three years. We would like to be able to col
lect data and do experiments in the summers of 1977, 1978 and 1979. 
The 1979 samples will require analysis in fiscal 1980. Hopefully, 
final reports will be made near the end of fiscal 1980. 

3. Cost by fiscal year: This proposal is perhaps even unrealistic in 
that it is based on current costs. I should like to have had around 
150K for science and 20 for PI furnished logistics. To continue 
work already underway, which is all that we are proposing, I esti-
mate the following: IZ4·3Ktlfi/?J- S·<!KtflJ/P.... 

Fiscal 1978 (this proposal)~ science+~, PI logistics 
Fiscal 1979 145K, science + 18K, PI logistics 
Fiscal 1980 70K, science 

4. Additional major equipment: We have requested in this proposal 
funds for fabrication of a Smith-Mcintyre grab. We shall require 

521 



some sort of epibenthic trawl nets in future years, but these are 
relatively inexpensive. . Other equipment needs will be mi.nor. 

5. location of future field efforts: Field stations in both Beaufort 
and Chukchi Seas have been established and will remain the same. 
We believe that we should extend our food-web work to the Kotzebue 
area in 1979, possibly by making arrangements to use laboratories 
in the high school. Sampling of deeper water (RV Alumiak or com-

. parable platform} should ex.tend into the Chukchi and Kotzebue Sound 
area in 1979 and, 1f possible, earlier. 

6. logistic requirements: Support in the Beaufort Sea area and at 
Barrow will remain constant or be slightly reduced. We w~ll Reed 
~permaHent resiaeRce (apartmeRt?) iR KatzeeYe iR 1978 aAa 1979 and. 
wi H ooeEI some 1 aboratory spaee i R both year:s. Groucd aRd a=i-r 
traHspor:tatiaA requiremeAts ean be met from ~rivate sourees in ~ 
Kotzebue, b1:1t a phtfarm (vessel} for sampling deeper water: does. 
flat exist there. Ql:lr suggestieA for PI furRi&Red logistics eoes 
insl1:1d~ all of these items except the ¥essel. 

XVII. 1. Updated A~tivity/Milestone/Data Management Charts will be submitted 
quarterly. 

2. Quarterly reports will be submitted in sufficient time during the 
contract year to be in OCSEAP hands by the first day of January, 
July, and October, annual reports by April 1. The· Final Report 
will be submitted within 90 days of the termination of the contract. 

3. Where biota are· concerned, all species and higher categories will 
be represented by the voucher specimens that will be preserved, 
labelled, held, and shipped to an official OCSEAP-designated repos
itory in conformity with OCSEAP voucher specimen policy. Vouchering 
will include life history stages {e.g., larvae, juveniles, adults} 
wnen these are used, and sexes where thes.e are morphologically 
distinguishable. 

At the option of the Project Office the P.I. is prepared to travel 
. to the Project Office at least twice during the contract year to 
review project status and progress. Such reviews will be scheduled 
on dates mutually satisfactory to both parties. It is understood 
that costs of the travel and per diem for these trips will be borne 
by the Project Office. 

Data will be provided in the form and format specified by OCSEAP, 
accompanied by a data documentation form {NOAA 24-13}. 

Data will be submitted within 120 days of the completion of a cruise 
or 3 month data collection period, unless a written waiver has been 
received from the Project Office. This does not apply to report 
requ i remen ts (see par.. 2) • 
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7. Within 10 days of the completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) will 
be submitted to the Project Data Manager. · 

8. Title for all property purchased with OCSEAP funds remains with 
the U.S. Government pending disposit1on at contract termination. 

9 .. Three {3) copies of all publication or presentation manuscripts 
pertaining to technical or scientific material developed under 
OCSEAP funds will be submitted to the appropriate Project Office 
at least sixty {60) days prior to release. The release of such 
material within a period of less than sixty (60) days shall be 
made only with prior written consent of the Projett·Office. News 
releases will first be cleared with,the appropriate Project Office. 

10. All publications and presentations of material developed under 
OCSEAP funds will acknowledge BlM/OCSEAP sponsorship. The follow
ing standard acknowledgement is acceptable. 

11This study was supported by the Bureau of Land 
Management through interagency agreement with the 
National Oceanic and Atmospheric Administration, 
under which a multi-year program responding to · 
needs of petroleum development of the· Alaskan 
continental shelf is managed by the Outer 
Continental Shelf Environmental Assessment 
Program (OCSEAP.) Office. 11 
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P 1 t: ..t s e fi 1 ! i n ''· 11 spaces of. i n d i c a t e not up p 'l'i c i.l ii l r: ( r l/ A ) . 
nec ,..,~,-:,ry ,.,.,,,,_-+ ·l~n'~ l·t,,l'S t·c..,:·,;~ .. ~ .. ~ 1,. ... :. ti,.., .-:1-,,..,.·,rt ; • ..., 

t_ ':) .l U • I .. • • • J - c..- • \.:; ~ '- t .._, , • • .._ , • , ,., .. - • • ., t .. .• • •. ~ • * -• · 

described on ti1~se forms. 

Fot· OCSEAP use only. 
IW !; . 
ll i ~r.fi)'i1~----·-----

/\rca of Opt-!r:!·t i 6n :~----~--

lise ;ldditional s:<el-?t:; as 
1''-'"'"'l tC' t"-:: r:-lrol/-lfl:: i t-cJ:l 

INST 1TUTIO.'I ~es~..!!_W~~hing!Q~~~..Q.Uege PRINCIPAL HNESTIGATOR .A!.. .. Ca..r:ter_.8r9ad. ___ . _ 

---;c-· sffco··-~; 1 JT\c·-6;rt ------------ .. ------------~ 
-r. Defi11?.--::!.i-~c~ proposed fracks and/or sar,:pling-·fTrids, ·Gyr--;"G-n a d1art6{tneilr=,~a. -

Include. d list. of proposed st9-tion geoe·rc1phic positions. Charted sampling track is no 
propr1ate. we are 1nterestea in samples between the shoreline and the lOM isobath in 
-~c r ., +o-!amh-s . () l' ~0· - r ·5~ t.Ql7l's-~o ke!Ti;:-51 e~sa ~ ra-r+;:-of;+hic ';~~t J'ff!:ldnm:r,;:ttrt S" 1-sT-IUll'in:ir-.--- c::S _ otJC •,): ~ I 00S'2r'7, t,:..' J '- De "" tl;_ .._, ac:_, di'Ci ·.n "' • ,_._"\..:IT"1J"I'! u .• ~-· ·- 7011'7 . 

Include a description of shipboard sampling ~perations. Be as specific ~nd com
prehensive c.s possible. Replicate bottom grabs (probably Smith-Mcintyre), replicate 
p.lankton tows, beam trawl tows, naturalist•s 'dredge. 

3. Hhat is the optimum time chronology of observations on a leg and sec:sonul b~s{;;-· 
and \·that is the rnaximurn allm.,ra.ble departure from.these optimum times? (l~ey to 1 , 
chart pn:parect under Item 1 when necessary for clarification.) 

Any time during th_e ice-free season is acceptable. ____________ j 
1 

4. HO\·J mat:y sea days are required for each 'leg? {f\ssume vessel cruisin~J spi;ed oi ,. l' 
111 knots fm~ NOAA vessels. Do not include running tilile from port to begirini:lfi 

h noh1t.and f~~~ g;:gpoin.t toJJOtt and do not include a weather factor.)The cruise we 1 
--Y.~~e.} n (~gg 11~g~- e oa~J£_~0. gh ': 2 weeks on RV ~ 1 u~i a k, but cannot be aon~·~_!r~~-:~~~ ~ 

5. Do you cons1der youlA wvest1gat10n to b2 the pr111C1pal one fm· the operilt..10n t:llUS 1 

requiring other activities to piggyback or could you piagyback? We probably would b 
the principal operation in our area. ~ 
Approximately how rr.any vessel hours per day will be ~~equired fol· youl' observJtiOn$ 
and must the~e hours he during daylight? Include an estimate of sompling--time on 
station and sample pt·ocessing time bet\-1een stations. Including cruising time, our 
operation would require full ship.• s time for two weeks. 

-6--=--wfi~tr equi8-nient and P.ersonnel \·muTer you expect the ship to prO\~"ide?Equipment: winch, 
cab e, fio ms or outr1ggers, pumped salt water for wash1ng samples. 
Personnel: winch operator (and all aspects of vessel operation). \ 

·-,;:7,-.-l,..,·!!,.....latfstlH: approxin~ate weight and volume of equipment you wi11 bring? -, 
____ 4Q_Q___E__qund~_lQ_Q_f_~bic_ fe.;;...;e:..:t___ _j j 

B. \>!ill y·:.,ur data or equ·ipment 1·equire- spe-cial handling? NO It _yes, plc::se I 
1 descrihe: -..:..::-=.--- \ 

-9-::--r.TflTy:iu t'cqui re c:•ny ga~ses und/ot· chemi ca-·1 s? f_ormaldehyd_ei f yes, they shcti·I d he on 
board ~-he ship prior to depurtu1·2 from Seattle or tiliie a1lm·ted for ship:npr:t !:'ly 
barqe.Can be loaded in Barrow 

-----w:--bo-);m~ 1::-ive--as-hi p ~weferencc-:-eTthet· rWA£; or non-r\b.:,/r? 1 f "yes" p 1 ec:se ncli::2 u~e 
vessel ~nd qive the reas&n for so specifying. Yes. RV Alumiak because of shallow 
draft. · · -

11. 

1?. 

lf Y')t:--:-~corr-::nend the use of a :-~-on--r7liAr; v~ssel ~ \·1hat is tile pet' sea ciay chi:n.sr
cost a:.r~ h.::ve you verified 'its avilili'i~Jility I believe $2,300. I have not verified 
availability. 

tJ:-J:·: r;.,r:_-. ;;::cii)-:!~~ must y~.1 t! h.::!:::: •:,"'n !JC.<'ri f:>r :-.:c'l le~;? i:-::1:t~e ~~ -1-:sto-f .p.-:·~·-1-·::::·;. l 
pauls, .. ·;ific<:dly ·identifyin~; any \-:ho are foreign nationals. Minimum of two per- j 
sons t'Df- ye.t se.lec.-ted .. 
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----- ----·----·-- ·--· --·-------- -- ·---------- ----------- ---' 
~i\. :\l::, .. ,,. ''Y~ , ••• ..., .. ,_ ... ~•" ,....T••-·-• ,., •• ,., \ 

---1:-o.;_c::~~-. .l t":; !' ::~:;os-~T1Ii.;~li t"-·TT:lt~~· --;_;~1·--;~-~~;;:;r:"t~~c-t~·:,:;· ;i r-;~·:,-:-·-J.·;~;~L-~-_:t~---~! ,._:; T::·._.~c -~ 1 i :::1 i: I 
.1ltitude un each 1lac. (:lote: I[ Uight:; ;!r'~ ~'or trans;:wrt:tt:lun Olll.:{, citdt·t 

r;ubmi.~;:;ion is not tll!Cl!S:.J~ry but or.igi:1 ;mJ dt~stiil.J.t:ion puLnt:; :;lllluld },,~ .li:;t,,d) 

Transportation only from Barrow to Deadhorse and Barter Island area three times during 
summer plus one supply flight. 

---2.- De-;;·c:::LiH~ ·---~------·---------·----- ---------------- --· --------- .... -·- ----
type::; o.!: obs~r.vations t•1 b~ t:ii!Jl•. 

none 

is tr1e r.J.:cd:;.:un allow;o.b le der1artuc~ froon these~ ,)~)~~.:i:iu:-:1 ti::1e::;? (Key to Li!dc"t.: 

preprt.re.d uru.i~r It.~m l '"h.:•n necessary for clarifi.:::ltion) 

not applicable 

--------·---·-------
4. How i any days of flight operations are required and ho~ ~any flight hou~~ pee d~y? 

Total flight hours? Estimated 12 to 15 hours 
--5-.. --D-o-y-c: consider your investigation to the print:l?2.l Oi12 for:- t:l!e flight thus 

precluding other activities or requiring other activities to piggybac.:~ (lc could 
you piggyback? Piggyback ·is acceptable .. 

6. ~bat types of special equipnen::.are required for the aircraft (ilon cnrry-oJ!)? 

none 
l·!h<} __ r. are the \-;~ights, dim~nsions, pDI·~e:- requirements, ;.!.w.i installo.tion pcoh1.::-•::s 
uniq•.te to the specific equip1rtent. 

7. l.'h.~<: are the ·,,•eights, diQensions and power requirements of carry-on E'lJt!:!.p.:'~~at '! 

not applicable 

8. l~t~t type of aircraft is best suited fo:- the purpose? 
Any 

9. Do Y'-"'ll recor.'..::1end ::t source for the aircro.ft? 
If "yes" please nnme the source and the rc<>son for yoar recc::!J':'.end.Jt.i.on. NARL, 
Barrow plus private charters because of availability and cost. 

J.U. l·lhat is the per hour ch.:trter eost of the a:Lrcrnft'? 

Varies from $85 to $300. 
-----------------------------------11. Hm-1 r. :,t-.y ik!ople <:fl:' requil·cd oa board for each flight 

2 to 3 

1., -. 
various (see item 1) 
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---·---------------·----··-------- -- ---·-·-
D'. ,·,;;.-,_,. 1 ..•. ) " ...... : •. : j., L,, ._ ,-.•• cE ~-;r;::?,i!S.T 

--_c---i:.-n-;it-;"·:~-yc-,_ir -i:.::,;ti l·:::.m;:t1"t~:;- ._-.. ;r-q-ti:lr ·fe-._:-:;;wJ :i\I£,~~E.C . .:ncc ----- f 1 ~T~C ;; ~·~·;;:[" ______ -- ---
(Thl~nl! requ:i.r-:'l:l•~nt~: should be. bro~f.·n <lown h:• (:1)_ !o..:at.ion, (h) cali:tHl.ic pr.•cioJ, 
(c) null!ber nf P•:!rs .. mnel pi!r. day and. total m<m days pt•r pt!r iu•l) 

{a) location 
NARl BARROW 

KOTZEBUE 

DEAD HORSE 

(b) calendar period 
6/15 to 9/15/78 

6/20 to 8/31/78 

7/1 to 8/31/78 

{c) no. personnel 
3 to 5 

2 to 4 

2 to _4 

(d) man/days 
360* 

~IZd/14. 

213* 

*maximum estimates 

2. Do you recommend o. par-ticul<.LC .source for this support? If "yes" please name 
the scurce and the reason for your recommendation. 

3. 

NARL Barrow because of availability. No specific recommendation for Kotzebue 
(although Drift Inn apartment is very convenient to airport),or Deadhorse. 
'Rr.::coMM END N ANA. Ot t.....l=IE,L:p S.5Q.U tC.EES 1\T""Dl:A"t> HO~ . ~ 

--------------- ·-- -------------------
Hhat. is your cstlr::<,ted per wan day cost for this support C!t each locat i_,,n? 

I have based by logistic request on $50 per day. I esti·mate that logistic support 
not provided by PI will be higher at Deadhorse ($100/day)· and about the same at Barrow 

Hmv- did you derive this figure,, i.e., vhat portion represents quarter:: ;o:Hl \·:h:-~t 
portion represents sub$istencc and is the figure basi:'<! on ,:;:stabllshc•J C(,r.::::•:n:.ial 
rates at the locntion or on estimated costs to l~stabJish c:nd maintain~' field 

camp? This figure is based on experience. 
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--;:::-·--~~C 1"\L _T.fJCT.~;;.·Tc:J· !!·:{r.HLS:.!S.. . .. --· ·-· ····--~---------------·------------------ . -------------· ----~ 

1. \-::1.:1 ,_:----;-;(;" •• ,: i~i 1 lo:·~i ~tics-- rr.;-;JL.~~~s -·;!;·;-y(~;l-:lnt- f"(:L-rii:~;--u-.:,lr,:r ;t,-;-:"?-rn:i;~~~-.~;~1"-i.~·>·:~----- 1 <.!o you propose that th·~ prob1t~:Js h•_. ~:olv\•tl? (l'rovir.li~ C'J~;~ l.!~;tim.1tes an:l in--
dicate ~.-hetiH:~r you propo;;;~ llar1d1 i.ng the prnbler·~• your:-;.:-·Lf or \vhethcr yol! nu:..:·i: 
clepr:!nd on ~·:0.-\.\ to .solve Lhc!:il fc L" yc11? 

NONE 
~~ 

Field teams in the Beaufort aAd ChHkchi shore stations. will require inflatable 
boats (Zodiak or equivalent) but t.hese are already on hand at Barrow (OCSEAP 
property) · 
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Technical proposal 

I. Title: Beaufort Sea Plankton Studies 
Research Unit Number: RU # 359 
Contract Number: 
Proposed Dates of Contract: October 1977 to September 1978 

II. Principal Investigator: Rita A. Horner 

III. Cost of Proposal: 
A. Science: $50,000 
B. P.I. provided logistics: None 
C. Total: $50,000 
D. Distribution of effort by lease area: 

IV. Background: 

Beaufort Sea 
Chukchi Sea 

95% 
5% 

One of the major gaps in our understanding of the Beaufort 
Sea ecosystem is basic knowledge of the food web. Preliminary data 
(Beaufort Sea Synthesis Report draft) indicate that .amphipods, shrimps, 
euphausids, and Arctic and saffron cod are important food species for. 
fishes, birds, and mammals, but there is little information on their 
distribution and abundance. General life history information is lacking 
for these food species and for some fishes. At the bottom of the food 
web, limited data are available concerning distribution and apundance of 
phytoplankton and rates of pr~ry production. 

Research Unit numbers 172, 196, 230, 232, and 233 are studying the 
abundance, distribution, and food habits of fishes, birds, and mammals in 
the Beaufort Sea, and have pointed out the need for information concerning 
the food species. RU # 359 will provide the information on distribution 
and abundance of the food species and on rates of primary production. 

Previous studies, including RU # 359, Johnson (1956, 1958), and Cobb 
and MCConnell (unpubl ms), have examined samples collected primarily with 
ring nets that were hauled vertically from some depth to the surface. Few 
specimens of amphipods, euphausids, and fish larvae were found in these 
samples because larger planktonic organisms can escape from this kind of net. 
Bongo nets that are towed obliquely were used by RU # 359 at stations where 
ice conditions permitted and larger numbers of amphipods, euphausids, and 
fish larvae were caught by these tows than would have been predicted from 
ring net hauls. With more favorable ice conditions predicted for summer 
1977, it should be possible to use bongo nets at more stations. 
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V. Objectives: 

The objectives of this proposal are to assess the density 
distribution and environmental requirements of zooplankton and ichthyo~ 
plankton in an array of samples of opportunity and, where possible, to 
measure phytoplankton activity. 

Energy fixed by phytoplankton during photosynthesis is transferred 
through the ecosystem by primary and secondary consumers to fishes, birds, 
and mammals, including man. The trophic interactions within the Beaufort 
Sea ecosystem are essentially unknown. Disruption in the energy flow 
through the food web caused by pollutants would affect the populations of 
fishes, birds, and mammals. It is necessary, therefore, to know the basic 
structure of the food web in order to determine the movement of hydrocarbons 
and other pollutants through the ecosystem and to assess the impact of 
petroleum development on the system. 

VI. General Strategy and Approach: 

Zooplankton samples collected in the eastern Chukchi Sea and 
the Beaufort Sea during August and September 1977 will be analyzed for 
species present, abundance, and distribution. Species of major interest 
will include larval and juvenile stages of fishes, especially Boreogadus 
saida and EZeginus gracilis, euphausids, and pelagic amphipods because 
they have been reported to be important food species for marine birds and 
mammals. Other species will be added if they are shown by other investi
gators to be utilized by the birds and mammals. 

Phytoplankton samples collected during August and September 1977 will 
be analyzed for species present, abundance, and distribution. In addition, 
chlorophyll a, phaeopigments, and primary productivity samples will be 
analyzed. 

Environmental parameters measured during August and\September 1977 
will be analyzed. These will include temperature, salinity, light pene
tration, and, where possible, inorganic nutrient concentrations. 

VII. Sampling Methods: 

These sampling methods will have been used during the August
September 1977 cruise and will be used during a similar effort in 1978. 

Zooplankton will be collected primarily with bongo nets using MARMAP 
procedures. Mesh size of the bongo nets will be 333 and 505 ~m. In 
heavy ice concentrations where towing nets is not possible, vertical hauls 
will be made with 0.75 m ring ~ets having a mesh size of 308 ~m. Acoustic 
surveys for layers of plankton will be made with a Ross 200A Fine Line 
echosounder system operating at a frequency of 105 kHz. A 10° transducher 

d the side when t e mounted in a 0.6 m V-fin depressor will be lowere over h 
. . . Plankton layers, w en ship 1s on stat1on or mov1ng slowly in open water. h . f 571 ~m found, will be sampled with a 1 m NIO net having a mes s~ze 0 

• 
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Phytoplankton for standing stock, chlorophyll, and primary produc
tivity measurements will be sampled with 5 t Niskin bottles. Salinity and 
nutrient concentrations will be determined on water collected in these 
bottles. 

Temperature will be measured with reversing thermometers. 

Light penetration will be measured with a Secchi disc and with a 
LI-COR quantum meter and underwater sensor. 

VIII. Analytical Methods: 

The zooplankton samples will be sorted first for fish eggs 
and larvae, euphausids, and pelagic amphipods. Other large or rare 
organisms will also be removed at this time. The remaining sample will 
then be split in a Folsom plankton splitter until a subsample containing 
approximately 100 specimens of the most abundant species is obtained. 
The organisms in the subsample will then be identified and counted using 
dissecting microscopes. References used to identify zooplankton are listed 
in Table 1. 

Phytoplankton standing stock samples will be analyzed following the 
'inverted microscope method of Utermohl (1931). Rare and large organisms 
(> 50 ~m) are counted at 10 X in 50 ml counting chambers, while small 
(<50 ~m), abundant organisms are counted at 25 X in 5 ml chambers. The 
portion of the chamber to be counted is determined for each sample depend
ing on the number of cells in the chamber, but usually 1/5 of the chamber 
is counted. The principal references used to identify phytoplankton are 
Hustedt (1930, 1959) and Schiller (1933, 1937). 

Primary productivity measurements will be made in 60 ml reagent 
bottles. Two light bottles and one dark bottle will be used for each 
depth. Two ml of NaH14co3 solution will be added to each bottle, aluminum 
foil will be wrapped around the dark bottle, and the samples will be 
incubated in a sink in the laboratory. A bank of cool white fluorescent 
lights will be set up over the sink. Light levels will be measured at the 
beginning and end of the incubation period with a Gossen Super Pilot photo
graphic light meter. Low temperature in the sink will be maintained by 
running seawater; temperature will be measured at the beginning and end of 
the incubation period. The incubation period will be 3 to 4 hr. The 
samples will be filtered onto 25 mm Millipore HA (0.45 ~m) filters, rinsed 
with approximately 5 ml filtered seawater and 5 ml 0.01 N HCl, and placed 
in liquid scintillation vials. Radioactive uptake will be measured using 
a Packard Tri-Carb Liquid Scintillation Spectrometer with Aquasol (New 
England Nuclear) as the scintillation cocktail. Primary productivity will 
be calculated using the equation 

(L-D) X W X 1.05 
R X T 
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Table 1. References used to identify zooplankton 

Copepoda Polychaeta 

Brodskii, 1950 
Heron and Damkaer, 1976 
Jaschnov, 1948 
Mori, 1937 
Sars, 1900 
Sars, 1903 
Vidal, 1971 

Euphausiacea 

Leung, 1970a 

Ostracoda 

Leung, 1972c 
Sars, 1928 

Mysidacea 

Leung, 1972b 

Decapoda 

Leung, Havens, and Rork, 1971 
Makarov, 1967 

Amphipoda 

Sars, 1895 
Tencati, 1970 
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Pettibone, 1954 
Yingst, 1972 

Appendicularia 

Leung, 19 72a 

Chaetognatha 

Dawson, 19 71 

Hydrozoa 

Naumov, 1960 
Shirley and Leung, 1970 

Ctenophora 

Leung, 1970b. 

Pteropoda 

Leung, 1971 

Pisces 

Blackburn, 1973 
Ehrenbaum, 1909 
Gorbunova, '1954 
Rass, 1949 



where (L-D) is light minus dark bottle disi1;1tegrations per minute; W is 
carbonate carbon; 1.05 is a 14c isotope factor; R is the activity of the 
14c used; and T is the incubation time. 

Water for chlorophyll a and phaeopigment determinations will be 
filtered through 47 mm Millipore HA (0.45 j..lm) filters. A few drops of a 
saturated MgC03 solution will be added and the filter tower will be rinsed 
with filtered seawater. The filters will be folded into quarters, placed 
in labelled coin envelopes, and frozen. The samples will be analyzed 
using a Turner fluorometer (Strickland and Parsons 1968). Calculations 
will be done using the equations 

F /F o a max (K ) (F - F ) 
x .o a 

Chl a = Vol filtered 

Phaeo = Vol filtered 

where F is fluorometer reading before acidification; F is fluorometer 
reading

0
after acidification; K is fluorometer door caligration factor; 

and Vol filtered is the volume o'f sample filtered. 

Salinity will be determined using a Bissett 
meter with "Copenhagen" seawater as a standard. 
standardized at the beginning and end of a batch 
30 samples if a large number is run at one time. 

Berman induction salino
The salinometer is 
of samples and after each 

Nutrients will be determined using autoanalyzer techniques described 
in Strickland and Parsons (1968). 

Temperature, measured with reversing thermometers, will be corrected 
using thermometer calibration factors following the procedure in U.S. 
Naval Oceanographic Office Publ. 607 (1968). 

IX. Anticipated Problems: 

I do not anticipate any major problems associated with this 
research. 

X. Deliverable Products: 

A. Digital data 
1. Parameters to be recorded 

a. File type 024, Zooplankton 
1. Latitude and longitude 
2. Date. 

534 

'I 



3. 'f'ime (GMT) 
4. Depth to bottom 
5. Sample interval, where applicable 
6. Type of gear used 
7. Mesh size of net 
8. · Duration of haul 
9. Volume of water filtered 

10. Species found (by taxonomic·code-number) 
11. Life history stage 
12. Size of subsample 
13. Number in subsample 
14. Concentration (number per m3) 

b. File type 028; Phytoplankton 
1. Latitude and longitude 
2. Date 
3. Time (GMT) 
4. Depth to bottom 
5. Sample depth 
6. Species found (by taxonomic code number) 
7. Number of cells per liter 
8. Per cent cells.per liter 

c. File type 029, Primary Productivity 
1. Latitude and longitude 
2. Date 
3. Time (GMT) 
4. Depth to bottom 
5. Chlorophyll a (mg m2) 
6. Phaeophytin (mg m2) 
7. Carbon assimilation (mg m2) 
8. 1% light level 
9. Secchi disc depth 

10. Sample depth 
11. Chlorophyll a (mg m3) 
12. Phaeophytin (mg m3) 
.13. C~rbon assimilation (mg m3) 
14. Incubation time 
15. Inorganic nutrients (P04, NH3, N03, N02, Si03 ~g at. t) 
16. Temperature 
17. Salinity 

2. Digital products (see p. 8) 
a. Computer cards 
b. Card.listings 

Processing and formatting will be done by the investigator. 

B. Narrative reports 
Special reports that might be required by OCSEAP for 

synthesis or other meetings will be prepared as requested. It is likely 
that papers for publication in scientific journals will be written. 

C. Visual data 
All visual data will be included in the required reports. 
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D. Other non-digital data 
None 

E. Data submission schedule 
See attached sheet 

XI. Information Required from Other Investigators: 

Informal discussions during cruises and lists of species 
used as food by birds and mammals will be required. I have made the 
necessary contacts and arrangements. 

XII. Quality Assurance Plans: 
The Turner fluorometer is calibrated using a known quantity 

of a chlorophyll extract as a standard. Acetone blanks are run with each 
batch of samples. 

The Packard Tri-Carb Liquid Scintillation Spectrometer is calibrated 
by factory representatives twice yearly • 

. Standard seawater ("Copenhagen" water) is used to calibrate the 
salinometer at the beginning and end of a batch of samples and after each 
group of 30 samples when more than 30 are run at one time. 

The LI-COR quantum meter and sensor were calibrated at the factory in 
May 1977. 

Flowmeters and bathykymographs are calibrated periodically in the 
Department of Oceanography, University of Washington. 

XIII. Special Sample and Voucher Specimen Archival Plans: 

Voucher specimens of zooplankton and ichthyoplankton species 
will be kept and processed according to OCSEAP guidelines. They will be 
identified, labelled, and deposited in the approved OCSEAP repository. 

Voucher specimens of phytoplankton species will not be kept unless 
new species are described. If new species are described, TYPE specimens 
and/or photographs will be deposited in OCSEAP-approved repositories. 
Phytoplankton cells are small and delicate and it is exceedingly difficult 
and time-consuming to isolate and preserve individual cells of each species. 
This procedure would necessitate purchase of equipment not now available to 
us, and would at least triple the length of time needed to analyze the 
samples (already estimated to take 6 to 7 months). 

XIV. Logistics Requirements: 

See attached sheets 

XV. Management_Plan: 

Analysis of samples will be started as soon as samples are 
received in Seattle following the end of the cruise, approximately 
1 October 1977. Chlorophyll a and phaeophytin samples will be analyzed 
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first, followed by the primary productivity samples. Zooplankton and 
· phytoplankton samples will take the longest to analyze, but will be 

finished by June 1978 •. See Activity/Milestone/Data Management Chart1 p. 10. 

XVI. Outlook: 

1. Nature of final results and data products 
Assuming a field effort in August-September of FY78~ 

additional funds will be necessary to analyze the samples in FY79. The 
final results will include a better understanding of the species. present, and 
their abundance and .·distribution in the Beaufort Sea ecosystem. Emphasis will 
be placed on those organisms that provide food for higher trophic levels and 
the environmental conditions that affect them. Data products will include 
zooplankton and phytoplankton species, abundance, and distributions; primary 
p:t;oductivitydata, including chlorophyll a and phaeophytin; and environ
mental parameters including nutrient concentrations, temperature, and 
salinity. · 

2. Significant milestones 
See attached chart (p. 11) 

3. Cost by fiscal year 
I estimate that sample analysis will cost approximately 

$50,000 for FY79. 

4. No additional equipment will be required •. 

5. Location of future field efforts 
Unless requested to undertake another field sampling program 

in FY79, none would be undertaken. If requested, the field program would 
be in the Chukchi-Beaufort seas. 

6. Logistics requirements'would not vary from FY78. 

XVII. Standard statements: 

1. Updated Activity/Milestone/Data Management Charts will be 
submitted quarterly. 

2. Quarterly reports will be 
contract year to be in OCSEAP hands 
October, annual reports by April 1. 
within 90 days of the termination of 

submitted in.sufficient time during the 
by the first day of ·January, July, and 

The Final Report will be submitted 
the contract. 

3. Where biota are concerned, all species and higher categories will 
be represented by the voucher specimens that will be preserved, labelled, 
held, and shipped to an official OCSEAP-designated repository in 
conformity with OCSEAP voucher specimen policy. Vouchering will include 
life history stages (e.g., larvae, >juveniles, adults) when these. are used, 
and sexes where these are morphologically distinguishable. 
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Da~~ P:cCucts Scr.ed~1e 

Estir:-:a ted 
Vol ur.~e 
(Volume of 
processed data) 

1000-1500 

1000-2000 

1000 

.OCSEi-\P 
rcrn:a ~ 
(If knm·1n) 

024 

028 

029 

--------- -------------------------

Processing and 
Fon:1atir.g done 
by P.I. 
{Yes or No) 

Yes 

Yes 

Yes 

Co1L~ction 
Pc:riod 

U·ionti1/Yea. r to i·1an U;/Y c.:- r) 

Aug 77 to Sep 77 

Aug 77 to Sep 77 

Aug 77 to Sep 77 

SuJ::Ii s:; _. Jn 

(l·ion th/': ea l') 

Jul 78 

Jul 78 

Feb 78 
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I l!l IH_.:)/'.1.•1' 11',~-; Uii lj. 
r;u !t 
" i "r rr)Ti iir::. -· ... _____ -·---- · 

/\n~i1 of Opr!r-·! t ion ~---- _ 

Pl!:dSe fill in illl ~pt1r.cs·or indicute not applicablP (Ill/\). the ildditinn<~l ~;ltr)et·,; .::; 
neces~;ary .. !'~:<.:y:t 'l :ne i t~·ns · cc~c;:;-irJ lC':;:.r:ti c-; :.'1~:,·! d.'"·~· !:"''"''! l:c i:h:! rr•l '• 11 -int: i :·c~:J 
described on th·~Jsc forms. 

INST ITUTiml PRINCIPAL INVESTIGATOR 

1\. SHfl)··-~;ifPPoRr--~ -··-----------------
~-. -0 E~ rrr;·~-~ i: ~:;"lil:c)pose-d t ~~a c k s and I 0 r 5 cin:r)IT i1~cj--~-l~ i (IS-; "fly_ I ({g ·;-un~l--C~ti"art-oF-t'h'r!- ~!rr~J:"'---

Include d 'list of proposed station Deographic positions. 
See attached sheet 

:..~'J-. -....,0::--e-::;-·Er~ be types u f -o'7b_s_e_r·-,,-a-t-=-i o-n-s-to Gerilrld,~ on tri.if: ~~s- and/ or -;:1 f: (;dt: h q ri~T-:; :::.:-1: Oil. 

3. 

Include a description oF shipboard sampl'in~ operations. 13e as specific and co:n-
prehensive as possible. · 

See attached sheet 

Hha t is ti)l~opC{nliiin time chron·o logy of-c)hser.-vaffons-·onil-'1 eg -an<f--se2s-r).iiil.f' 
and \·that is the maximum allowable departure from'these optimum times? (l:ey to 
ch<lrt prepared under Item 1. when necessary for clarificntion.) 
August and September are the best months because of ice conditions. 

r--;~--1.lm·lltiiii-;y s~~ii(J~is-i-i rc required _f9r cnch ·1 eg'?-('t-;5-sumt! vesse fcl;tiTs i ~~~---~i)r:·r·(·l· o 
1,1 knots fo1· NOAA vessels. Do not include running_ time fnHn pol't to ueni1111'in~; 
poin~ _and from end point to port and do not ·include a \·tc~athct fnct01·.) 
Appr6x1mately 30 days · 

r------·------·- ----------··-···--------- ·--·------------···-- ------···-- .. -....... ··- ------ .. -· -· . 

I ~- Do you consider your investigation to be the pr·incipal one fOI~ the opc-:rati(;il tiliiS 
, requir~ng other activities to piggyback or could you piggyback? . I I can p1ggyback. 

1 Approximately hm·1 many vessel ho!Jrs pe1· day \'till be requit-ed for yom· nhsrT\'.:tim~~. 
l and must thqse hours be during daylight? Include on estimate of sarnp'!in::~-tim~ on 
j station and sample processing time betwe2n statio11s. Approximately 2 (max 3), 

I preferably in earlY. morning (0500 to 0700). Processing time between stations is 
approximately 5 to 6 hr. 

i6:-RI1at·e-c}UTpnierlt and persoiirieT\·tou fer yol.l e xpec f-tlie·s 11 i p to pr_o_v ·; (fe_? _____ ----·-----·---
1 · Winches, winch operators, occasional help from marine technicians. · 

-i -, ~Ti~)t:·-1s--tT.e .. aiJ"rto£i'inate \·wi'ght and volume oreqti111:iient yotl·\.:lY·f-f)!.;-fir~i 
; Approx1mately 1000 lb, 30 cu ft . 
-i -8.\.JlTi _y·)ur-datil--Oi:-e-qu-1 pnlelit requi re-si)i-!-c1 a n1iinc.ffTi1g-;i-Yes----· -_-_ ---~~--i ·f· -~'7!~-s-:-i;l c;~.e 

! describe: Some must be kept dry; wi+l ~~ed approximately 3 cu ft of accessible 
: freezer ..2ru!.Ce. · 
-~ --9-:--R"i'TfT.iu n•(j[·;·rre allY ga·!-. sc·s--and/ot:-chemica-1 s ?y_e.s-===---=-·:n.-ycs :--tTH"Y :s·floti'·i;r br (i'ii .. 
! board ~:he ship rll'ior to dcpill"tUre fl'Oill Seattle or tim!?' allol·:ed fm~ shlll'ii~'ll!: by 

_' _______ b~!.t.~~lf:'.:_ ·- Fori!!?l<!_ehyd~-------··--------··· .. ·------- ----···--- _ ----·- --------
·10. Do yot: t;ave c. ship preference, cith('r !:OM\ or non-1~\l.-",/\'? H "yl:s P c•,·!SP lidi·J::: -.._:.,· 

VeSS(71 ilnd qive the reasGn for so spi"Cifyin~J- Yes.' Icebreaker because of ice 
conditions in the Chukchi and Beaufort seas. 

A-rl-.-lf y•)t: .. :·culil:;:-llt'lld-t]1c tis·l;-Ofct- non- r1oi<1\ Vt'ssel-:-- i-iii'i!r1 s t.f1-C pc:t0:·(-;-Jcl"~-~- (: n.e:~ 
~ cqst M-ri h;:q~ you verified its avail;,:;ility OCSEAP has arranged for 1cebreaker 

! t1me. 
----·--·---- -.. ·'·----------- ... ---~~--i·-c;l:-;:.--::·,.-,i--1-;;;-:~-T·::.:y:I:::;~Gst.'--~f p:· r l?.. li''J':! !' rlt v :j "OP ·r :' i;';ll s t I I • ' . .. .. :J. • '- ' • ' • ' • 

, ... ·:if'ic<111y idcr;tif11irw any \vho are foreign nfltional~. See attached pllrll.:'>) J :J 

sheet. 
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1. The cruise track will run from approximately 162°W to 141°W between the 
20 m depth contour and the edge of the ice. The exact tract and station 
locations will be determined during the cruise depending on ice conditions, 
concentrations of birds and mammals, and requirements of other investigators . 
onboard. 

2. At each station a transducer will be lowered by hand to approximately 
1 m below the water surface and left in position during sampling. Light 
penetration will be measured with a photometer lowered by hand from the deck. 
A Secchi disc may also be lowered by hand. Niskin bottles equipped with 
reversing thermometers will be used to collect water samples for phyto
plankton standing stock, chlorophyll, primary productivity, salinity, and 
nutrient determinations. Zooplankton samples will be colle~ted with bongo 
nets. The net .will be lowered at approximately 50 m/min to a depth 
approximately 10 m from the bottom, allowed to· soak for 30 sec, and retrieved 
at approximately 20 m/min. Ship speed during the tow should be 
approximately 3 kt. If ice conditions are such that the bongo net cannot be 
towed, vertical hauls will be made with a ring net by lowering the net to a 
predetermined depth and hauling it to the surface. Several ring net hauls 
may be made at a station depending on water depth. If a plankton layer is 
found with the echosounder (transducer), it willbe sampled with a 1m NIO 
net which will be lowered closed to the layer, opened, towed for 5 to 10 
min, closed, and retrieved. · 

12. 2 - participants unknown at this time although probably Rita A. Horner 
and Th~s R. Kaperak. Both are U.S. citizens. 
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a) NARL, Barrow, Alaska 
b) Late July, early September 1978 
c) 2 people ·for approximately 4 t.a 5 days; total 8 or 10 man days 

~--2-.-.,-D-o_y __ o_u_l_:e-c-ommend a particular source for tl-li-~:;-·:u_p_p_o_r t?--rr-;;y~-~·,-p-1-~:~;-;.-~1~1-ill-,!·----
.,. the source and the reason for your recommendation. · 

I Yes. NARL because this is the probably site for boarding the ship. 

-------------________________________ ;...___··--·····-·· -----·-··-
3. Hhnt is your esti1:mted pt~r r.:~an day cost for this support Ht eneh loc~t:iPu'! 

NARL daily rate 

lim<~ did you derive this fir,urc, l.e., '"lwt portion \·l·pr.es¥nts quarter!; i!nd \·:!1~1: 
portion represents ~mhsi~tcnec nnd i ~; the f ibun~ b.:t$1·'1~ on t=:s t::~h l t!;lwd · C(•: .. :.~crc.i <ll 
rates at tlu~ loc2.t.i.on or on estimated cost~; to eBtab] i.sh Hnd 1;:a:intain ;\ f i"t!ld 
camp? 
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·~~-- .... -·-. ~ "" .... ~··-· ·-- .. ---·-· -~···-·------ ... -··------------ ·----·-··----·-
l·:. ::!<C!.AL l.()(;r~;·nc:; P:WBLG·!S 

.. --~.:;1;t:·-;;-t~7;1-.\CTo:~ i 3 t Ic~·;--i·;r~ii~· f.-:-:.;;~·;y~;--y~··i, -.. ~iii· Tc.i i:;-;·~-r:~-;-·;it7;rl-;-;-;;_;i·,--r--~) co i;~:;-y-~;:~lc·,~:·_;\;--:--

t!o you propn•w that. tlw· proh.l.i.:!~ls b·:~ ::6lved'? (l'ro•Jiclc cost l:~:t·imntt!::; :11ut ill-
dicatc wher:nt•r y011 propo~~~ h:mdling the prohler:1s your,.cLf or '"hether ytH! mw.:t 
dcp.-'1nd on i·:O:\A to soJ.;ve tlwm for you? 

I see no special logistics problems other than possible problems obtaining 
bongo nets. For the 77 GlacieP cruise, they have been borrowed from the 
BwoveyoP. 
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4. At the option of the Project Office the P.I. is prepared to 
travel to the Project Office at least twice during the contract year to 
review project status and progress. Such reviews will be scheduled on dates 
mutually satisfactory to both parties. It is understood that costs of the 
travel and perdiem for these trips will be borne by the Project Office. 

5. Data will be provided in the form and format specified by OCSEAP, 
accompanied by a data documentation form (NOAA 24-13). 

6. Data will be submitted within 120 days of the completion of a 
cruise or 3 mopth data collection period, unless a written waiver has been 
received from the Project Office. This does not apply to report require
ments (see par. 2). 

7. Within 10 days 9f the completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) will be 
submitted to the Project Data Manager. 

8. Title for all property purchased with OCSEAP funds remains with 
the U.S. Government pending disposition at contract termination. 

9. Three (3) copies of all publication or presentation manuscripts 
pertaining to technical or scientific material developed under OCSEAP funds 
will be submitted to the appropriate Project Office at least sixty (60) days 
prior to release. The release of such material within a period of less than 
sixty (60) days shall be made only with prior wr'itten consent of the Project 
Office. News releases will first be cleared with the appropriate Project · 
Office. · 

10. All publications and presentations of material developed under 
OCSEAP funds will acknowledge BLM/OCSEAP sponsorship. The following 
standard acknowledgement is acceptable. 

"This study was supported by the Bureau of Land 
Management through interagency agreement with ~he 
National Oceanic and Atmospheric Administration, 
under which a multi-year program responding to 
needs of petroleum development of the Alaskan 
continental shelf is managed by the Outer 
Continental Shelf Environmental Assessment 
Program (OCSEAP) Office." 
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TECHNICAL PROPOSAL 

I. Title: 

Research Unit Number: 

Proposed Dates: 

II. Principal Investigator: 

III. Cost of Proposal 

C. Total: 

OCSEAP Data Base Manageme~t Support 

362 

October 1, 1977 - September 30 ', 1978 

John J. Audet 

$450,000 

D. Distribution of Effort: Management Support 

IV. Backgl~ound: The Environmental Data Service has, over the past two 

years, qeveloped an operational data n1anagement support system containing 

six major elements. 

(1) Format Development - Working closely with the OCSEAP Project 

Offices, EDS has deve 1 oped formats approved by the .Project Offices for 

the submission of digital data by OCSEAP investigators and has effected 

approved changes to existing formats when required. 
. . . . 

(2) Inventories and Processing - EDS has developed an operational 

data inventory and processing system for data received at the data centers 

and entered these data into a versatile· OCSEAP data base. The inventory 

includes analog records and data reports as well as digital data. 

(3) Data Tracking System - A data tracking report system has been de

v~lop~d with OCSE-AP Project and Program Offices' guidance which tracks the 

status of data through all stages from their collection through their entry 

inlo the,data base. The system is updated continually and reported quarterly 
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or upon request. By-products of this systein include a· Principal Investi

gator-Directory, Lease Area summaries, and OCSEAP File Type summaries. . . . . . . 

(4) · Cata 1 Og of OCSEAP Data - A catalog of Ocseap data has been de

veloped and pub.lished which contains plots of OCSEAP data· received by .Ens· 

prior to May 1, 1977.. The Catalog presents data by file ·type (data type) 

and inclu.desplots of the BLM.lease areas.· 

( 5) Data Products - Requests for data products from the data base 

have been generated in response to BLM, OCSEAP and OCSEAP Principal In.;. 

vestigators. They have ranged from relatively .simple tape and micro-fi1m 

·reproductions to current rose plots and bird colony statistical plots. 

(6) Taxonomic Code - A·taxonomic coding system was devised and is 

being. maintained by .EDS for repo·rting Alaskan Biologfcal data. The code 

has been distributed to all_OCSEAPProject·personnel and Principal Investi

gators involv~d.fn bioiogicai work. 

V. Objectives:. The objectives of this Research Unit include ·the continu-

ation.of the six task elements described. above. Improvements in·theseareas 

constitute. the main new objectives of the Research Unit. 

(1)- Format Development- EDS, through participation in dis.cipline-
. . . 

oriented OCSEAP. workshops and discussions with Project Office personnel 

hope to be able to not only respond to requ·ests for changes to existing 

formats but also to assist the Pr,.oject Office establish standard data set 

attributes and .develop new formats where required.· A minimum of ten (10) 

new formats, modjfications to. 12 .existing formats., and changes" to about 50 
. . 

code tables are anticipated to be co'mpleted during the fiscal year. 
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(2) Inventories and Processing - Provide a pre-data processing check 

to include parameter ranges and a summary program to provide a complete des

cription of each data set. The output from these programs will be forwarded 

tothe Project Offices to review for completeness and quality assurance 

within ten working days after data receipt at EDS. Software will be de..; 

veloped to provide the Anchorage and Seattle sites with capabilities to 

perform similar data checking functions before submitting the data to NODC. 

Subsequent data processing will not begin until corrections or approval is 

received from the P.roject Office. Data Documentation deficiencies will 

also be reconciled by the Project Office before processing commences. It 

is estimated that about 500 data sets wi~l be entered into the data base 

during the fiscal year. 

(3) Data. Tracking System - Instructions for direct rernote access to 

data -tracking system -information and data inventories will be provided to 

the Juneau and Boulder OCSEAP offices and to the Anchorage and Seattle EDS 

offices. 

(4) Catalog of OCSEAP Data - It is planned to update Part I of the 

catalog approximately every six months if new data acquisition warrants. 

Several minor format and cover changes are contemplated for the second 

edition of the catalog. Parts II, III and IV, which will provide info·rma

tion concerning sources of each data set, descriptions of available data 

parameters and data formats, and examples of data products deri.ved from 

the DCSEAP data files are to be completed during the fiscal year. 

(5) Data Products - The compendium of potential data products dis

tributed by the Program Office is being reviewed. Those products that can 

be generated using existing software, those that will require new programs, 
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and those that cannot be· generated by EDS will be fdentified. The results 

of this review will be forwarded to the Program and .Project Office and, on 

. their instruction and based on their priorities~ EDS will provide the re

quired products for selected data files and parameters in the data base 

considered adequate for data presentations. 

(6) Taxonomic Codes- The taxonomic codes will continue to be updated 

and maintained. In addition, a list of taxonomic names of the organisms 

which occurred in each data set will be forwarded to the Project Office 

within ten working days of receipt. 

VI. General Strategy and Approach: To improve the EDS support to the OCSEAP 

presently being provided EDS proposes to: 

(1) work with the OCSEAP Project Office ·and discipline-oriented groups 

of Pis to be~ter define the content bf data fields, .where possible, th~ough 

workshops and other meetings. 

(2) develop additional edit checks, and establish initial range limits 

for independent.parameter values whic-h may be supplemented by Project Office 

and Investigator inputs. 

(3) develop software and instruction manuals to enable Anchorage a.nd 

. Seattle EDS .Offices to perform some initial editing on local computers before 

data are shipped to the Proje~t Office and EDS. This should result in many 

data problems being identified more expeditiously at the local rather t_han 

the Washington~ D. C .. fa~ility. 
' . 

(4) work with the OCSEAP Offices and.the EDS Liaison Offices to provide 

direct access through telecommunications to inventory and tracking informa

tion in the EDS system. Methods and procedure~ to access the data in the 

data base from remote terminals will also be explained. 
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(5) offer multi-discipli'ne products from related data files for OCSEAP 

and, jf.required, BLM ~yntheses studies. Extend the development of data 

products, especially biological, to meet the niost immedi·ate requirements of 

BLM andOCSEAP Offices requests. 

(6) Detailed descriptions of the three basic tasks, processing, 

management, and products and their original cost estimates are included in 

this proposal as :attachments A, B, C,. and D. · 

VII. Sampling Methods - N/A 

VIII. Analytical Methods N/A 

IX~ Anticipated Probl~ms 

(A) It is anticipated that a considerable amount of new software will be 

required as we move into more highly developed.edit routines for use on more 

than one computer system and increased emph~sis on data products. It is 

difficult to anticipate how complex this programming effort might become. A 

detailed description of data products anticipated is being prepared and will 

be delivered in ~arly A4gust. It will be important for EDS to recei~e approval 

of those products 9n this list that will be required promptly to allow enough 

lead time ·to develop whatever software. is necessary. Programs to provide new 

edit routines and conversion program~ to run these on Anchorage and Seattle 
' 

computers should be· ready for testing early in FY78. This is not to say ·that 

EDS will not deve 1 op new software for products that will be ·needed but cannot 

be identified at this point, but only to point out that lead time must be 

a11ticip~ted dependirg on the. complexity of the· products! 

(B) Managers of the three·major elements of this proposal, processing, 

management and p~oducts independently arrived at labor costs and other ex~ 

penditures that totaled over $600K. Therefore it is emphasized that this 
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proposal, to meet the recommended guidance letter figure of $450,000, 

has reduced estimated actual c6sts and eli~inated some items to meet this 

figure. Among these items are the following: 

o salary for the NODC OCSEAP Data Coordinator is not included ($47K 

including indirect costs). 

o updating and maintenance of taxonomic codes for OCSEAP data is· not 

included ($20K including $2K for computer). 

o only~ m.y. has been allocated for format development, although it 

is anticipated that considerable format development may occur in FY78 based 

on NODC attendance and participation· in more discipline workshops and format 

revi~ws (additional $21.K). 

o computer costs for this year are currently over $43K and expected 

to exceed $60K for the fiscal year. With an equal number of data sets ex

pected for .Processing and an increased demand of the computer for·data 

products, the *igure of $39K for FY78 is unrealistic (additional $20K). 

o the pre-checking ailo inventory fi'l e-generati on tas:k has been r~

duced by over one year of technician assistance although this task will 

directly involve OCSEAP·data management (additional $18K). 

o the new Seattle OCSEAP position is not included; it originally 

was considered as a ~eparate item ~nder data processing at a cost of apprOxi

mately $20K including indirect costs. 

o preparation of OCSEAP products based on the OCSEAP product com

pendium is an unknown quantity. ·Only $6K for the computer and less than 

one m.y. labor has been allocated to this task although a greater effort 

is anticipated. 
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o NGSDC computer costs of $11.6K have been eliminated and are . 

planned to be includ.ed in th~ OCSEAP computer costs for the Program Office 

in Boulder. 

o the processing of s·oo data sets for the fis'cal year including 

precheckir:~g, forwarding of .check program results to the Project Office and 

possible corrections to the data was estimated to take 6~ m.y. of labor. 

This has b~en reduced .to 5.4 m.y. to help meet the suggested budget (addi

tional $26K). 

. o the initial travel budget based on this year's travel and anti~. 

cipated attendance by NODC personnel at workshops and synthesis meetings 

was $28K. The submitted travel cost was reduced $6K to help meet the 

suggested budget. 

o NODC and NGSDC. supply costs were reduced a total of $1.2K to help 

meet the su.ggested. budget. 

The total for the above· items not included ·;s.$171K. The annual labor costs 

for those NODC individuals currently employed on OCSEAP tasks totals over 

$300K. This excludes indirect costs, travel·, computer, supplies and NGSDC's . . . 

labor costsi which.bring the total FY77 costs to almost $600K. For FY78, 

there has been an attempt to place more emphasis on data products and 

management functions· while maintaining an adequate working force to continue 

anticipated data processing. It is quite possible that additional funds 

may be required during the year to satisfactorily complete all. tasks item-

. ized .. in the guidance letter, ·even with the salary of the NODC OCSEAP Data 

Coordinator, taxonomic code efforts and ·the new Seattle positfon not charged 

to this proposal. 
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It should also be noted that OCSEAP is not charged for NODC system 

·development costs that involve data handling, general applications soft

ware and other aspects of data processing and data products that do not 

relate directly to OCSEAP products although OCSEAP may benefit from 

·many of these deve 1 op.ments and improvements. 

(C) The· impact of the new NOAA computer on the OCSEAP d~ta ·files 

and ·related software .is not yet known. The contract for the new computer 

is now.expected to be completed in November 1977 with delivery and in

stallation completed withi~ 6 mtinths: There will be a 2-6 months overlap 

of computer usag~ with the present IBM 360/65 to reduce this impact: 

Some inventory systems will be converted to another system during the 

period .before the new computer ·is de 1 i vered. Cri ti ca 1 programs needed 

for. OCSEAP will be identified in the next few months and assigned a hig·h 

priority for conversion to the new computer system once it is known. 

(D) The baste problem with establishing.Project Offi~e access to 

· existing NODC inventory files is one of a satisfactory telecommunication 

1 ine. · Additional documentatio·n must also be comple~ed by NODC for remote 

access to 'DI'P' and the OCSEAP data tracking system files.· 

(E) The division of funds between NODC and NGSDC is partially due 

.. to different indirect cost rates and partially to slightly different tasks 

within. the data managemen.t proposal, although the basic elements of data 

.processing, data management an~· data products are the same. Costs on the 

Cost Prop.osal F.o-rm. are provided for·both individual centers and combined 

for each category (labor., travel, etc.). 

(F) The support of the .new Seattle position ~s anti~ipated to in

clude pre-checking a.ctivities, (once data are determine~ to .be forwarded 
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from the PI or Juneau Office to Seattle), contacts with investigators 

concerning data processing, format .needs and possible OCSEAP and· archival 

products to ~support the i nvesti gator• s research activities. As men

tioned above, no funds are allocated for this position in thi~ proposal. 

(G) Concerning planned taxonomic code ~ctivities, Dr. Collins will 

periodically. issue news· notes and t:'espbnd to all requests for additional 

codes or other problems.' Costs for this task also arenot included in 

the proposal. . 

X. Deliverable Products 

· (A) Digital Data 

No digital data will.be generated by th~. research unit except 

data products·derived from other investigators• data. 

(B)" Narrative Reports 

In additi-on to quarterly and annual re·ports, periodic status 

reports based on the OCSEAP data tracking system and data: inventory ·files 

will be delivered in partial fulfillment of this agreement. Reports re

lated to check program results will be forwarded to the-Project Offices 

with the computer results for individual or groups of data sets. 

(C) Visual Data 

Maps, graphs and special plots will be provided to OCSEAP and 

BLM personnel. These products will be dependent.on the type and quality 

of digital data submitted by OCSEAP investigators to the Data Centers. · 

(D) Other Non-Digital Data 

Copies of .analog data received from OCSEAP investigators will 

be made available to·ocSEAP and BLM personnel by EDS. 
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(E) Data Submission Schedule 

Not applicable.· 

XI. Information Required from Other Investigators. 

For format development, complete definitions of required parameters 

for inclusion in new or modified OCSEAP data formats wi11 be required. 

For data processing, properly annotated data sets and documentation 

and ·compliance with. OCSEAP data formats when computer-compatible media 

are delivered will be·required. 

For data products, complete descriptions of required products in

cluding scales, char·t projections or other ·rnformation will be·required. 

XII. Quality Assurance Plans 

Not Applicable. 

XIII. Special Sample and Voucher Specimen Archival Plans 

Not Applicable 

XIV. Logistics Requirements 

. Not.Applicable. 

XV. Managment Plan 

This data base .management· project will be controlled by the Principal 

Investigator, the NODCOCSEAP Data Coordinator on a daily basis, working 

closely with the NGSDC representative who monitors the same data management 

functio-ns for that Center. The Principal Investigator is under the direct 

supervision of the Chief, Project Monitoring Branch, NODC. 

Data management tools include internal processing files and inven

tories, check programs for evaluating the quality of the data, the OCSEAP 

data tracking system and the OCSEAP file type summary. Status reports of 
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data received and processed provide the necessary management overview to 

control the data processing activity. Copies of monthly reports submitted 

to the Director, Special Projects Division, will be available to OCSEAP 

management. 

XVI. Outlook 

1. Products and Re·sults 

a. Develop interactive access to OCSEAP management and inventory 

files and to selected OCSEAP data sets for the OCSEAP Project Offiees and 

EDS offices in Seattle and Anchorage. 

b. Improve the Seattle and Anchorage pre-checking capabi 1 iti es 

to evaluate data submissions prior to receipt at NODC. Some steps of this 

function are to b~ established during FY77. 

c. Improve the present edition of the .OCSEAP Da:ta Catalog, com

plete parts 11, III and IV and provide updates to all parts.of the Catalog. 

d.. Develop standard product packages· for BLM and· OCSEAP requ·i re-

ments. 

2. Significant Milestones 

Many data management fun~tions are of a continuing nature with 

m~lestones evolving as the task ~evelops through the year. Several·of the 

more important mi 1 estones wi 11 i nvo 1 ve attendance at workshops, improvements 

in telecommuni.cations, ·.new inventory s.chemes and more elaborate and useful 

data products. 

3. Cost by Fiscal Year 

Based on current funding for this task~ continue.d processing of 

large amounts of digital data and expansion of products and product de

velopment, the following fiscal year costs for the next two years are . •,. .. 
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estimated as follows: 

FY79 $550K plus computer and tr~vel costs 

FY80 $575K plus computer and travel costs 

4. Additional Major Equipment·Required 

None. 

5. Location of Future Field Efforts 

Not Applicable . 
. , 

6. Logistics Requirements 

Not Applicable. 

XVII. 1. Updated Activity/Milestone/Dat·a Management Charts will be sub

mitted quarterly. 

2. Quarterly Reports will .be submitted in sufficient time during 

the contract year to be in OCSEAP hands by the first day of January, July, 

and October, Annua 1 Reports by April 1. 

3. At the option of the Project Office. the PI is prepared to travel 

to the Project Office at least 'twice during the contract year to review 

project status and .progress.· Such reviews ~i11 be scheduled on dates 

mutually satisfactory to both parties. It is understood that costs of the 

travel and per diem for these trips will be borne t:?y the Project Office. 

4. Three (3) copies of all publication or presentation manuscripts 

pertaining to technical or scientific material develope~ under OCSEAP funds 
. . ' ' . 

will be submitted to the appropriate Projec~ Office at least sixty {60) 

days prior to release for information and for forwarding to BLM. The re

lease. of such material within a period of less. than sixty {60} days shall 
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be made only with prior written consent of the Project _Office. News 

releases will first be cleared with the appropriate Project Offic;e. 

5. All publicatio~s and presentations of material developed under 

OCSEAP.funds will acknowledge BLM/OCSEAP sponsorship. The following 

acknowledgment is standard: 

11 This·study was supported by the Bureau of Land 

Management· through .; nteragency agreement· with the 

National Oceanic and Atmospheric Administration, 

~nder which a multi-year program responding to 

needs of petrol~um development of the Alaskan 

continental shelf is managed by the Outer 

Continental Shelf Environmental Assessment 

Program (OCSEAP) Office. 11 
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MILESTONE CHART 

Ru -~,. 362 ... --------- PI: John J. Audet 

.Mrijor Mil~stones: Reporting, data management and other significant 
· contractual requirements; periods of field work; workshops; etc. 

tJlJOR X!LESTO::.:ES , 97·7 I 197 

~~ r 1_o ;-" F . 1•4 r-A_ .,J----- I--' ---
Prepare users manual for access to DTS and DIP for 
OCSEAP offices. and. An'chorage and Seattle :facilities .b.. ;_ 

\ .. -
. Complete FORTRAN version of software for pl~echecking and 

.. 

~: inventory programs for Seattle and Anchorag~ 
t--· 

' 

1-- - --f-
betermine critical OCSEAP programs for conversion to. new 

~ NOAA computer system ·---1-- - --- -
I I : -_n_,_ __ -

Develop. interactive acc.ess for _Juneau Project Office for 1-r·· ;-
checking data set compliance 

---,1·~-:-
--r-·-

. . I . . 

m --. ~~--
Record k~eping and status reports (continuous on. a . 

Ts-L monthly basis to NODC and .quarterly to ProjeCt Office) 

I 
I l _f-
,--.-~--t-- -1-·--· 

Attendance at workshops and data synthesis meetings (as ~~~ ,;, scheduled) ~:_ ---·-· 

·-·-·-- - -·- -· -
~ Tr---_·-_.-. ---1--

--l-1 . . . l-,-t-1~1---



· FY78 · D.t\.TA PROCESSIN:G PROPOSAL FOR RU 362 

I. OBJECTIVES 

To maintain ·the processing effort for the NODC data management support· 
of OCSEAP I Alaska:,. ·.the following objectives for FY78 are identified: 

A. The processing of three hundredan4 fifty (350) anticipated.data 
sets from accession through inclusion into the NODC proJect monitor~ng data 
base. 

B. The processing of one hundred and fifty (150) anticipated data sets 
backlogged from FY77 from accession through inclusion into the same data base. 

C.· The· creation of twenty (20) anticipated,new data exchange formats 
through liaison with OCSEAP project trackers and discipline workshops. 

D. Modifications to twelve (12) existing data fornia.ts and one hundred 
(100) code tables •. 

E. Development and implementation of a summary program that will pro
vide a complete and.descriptive assay of each data set received. 

F.· Continuation of the maintenance and expansion of the taxonomic codes. 

G. Completion and documentation of· software compatible wi.th Anchorage 
and Seattle faciliti~s for pre._chec~ing data prior to submis'sion to NODC. 

H~ Establish pre-processing capability at the NODC Seattle Liaison 
Office by hiring a new employee (GS-7/9) for checking.OCSEAP data and work
ing with investigators on format and data processing problems. 

II. METHODS 

A. Processing 

Processing incoming OCSEAP data will be accomplished utilizing 
the multidisciplinary .processing systemoutlined.in Figure 1. This system 
is basically the same.as that used the previous year. However, at the 
request of the Project Offic·e, we will initiate a precheck with p.arameter 

. ranges and a summary. program to provide a complete· desc.ription of each data 
set; The output from these programs will be forwarded to the Project Office 
for review for completeness and quality.assurance within ten (10) working 
days after receipt of the data at NODC. 

. Initially, these programs will be run at NO:OC, but as programs are 
modified for use on other machines some of this task will be transferred 
to the NODC offices in Seattle and,Anchorage (RU 497) or to the Unive:sity 
of Rhode Island (RU ·527). It is anticipated that two (2) man-years w:~.ll be 
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requited_ for this work as part of this Research Unit (RU 362) during FY78. 
It is expected that this amount could be. reduced in future years, pro
vided adequate resources are ava~lable as part of RUs 497 and 527· to allow 
a greater portion of the ~..rork to be done by these ·Research Units •. 

The NODC will not consider these data as accepted for processing 
until corrections or approval to continue processing. is .received "from the 
Project Office. Data with Project approval will continue in the established 
processing·cyc~e until complete. The DDF will be review~d for completeness 
and accuracy by a 'data discipline specialist. Irregularities, errors, and 
defid.encies.in the. DDF will, whenever possible, be reconciled similarly 
with the project ·before further processing commences. 

B. Formats 

Development of data exchange formats is.a requirement of OCSEAP 
and NODC. This development includes the definition of data set attributes 
such as: file types; record types; and data field width, location and defi
nition. OCSEAP/Alaska data sets are file-oriented. Each file contains. 
information relating to a specific study area (Benthic Organisms, Hydrocar
bon ·Concentration, Trace Metals, ~tc.) and is composed of a seri~s of record 
types. Generally, the record types include: File Header; Station/Observa
tion Header; Environmental Information; ·and one or more Data Records. All. 
project-oriented data files are required to contain certain minimal ·require
ments (file type, file identifier, record type ident-ifier, position, date
time, e.tc.). Beyond these required fields, information inclusion is at the 
discretion -of the Program Office. 

To maximize the amount of environmental baseline data transferred 
to NODC, tq minimize resource expenditures necessary to -process data by 
bo,.th originators and NODC, and to eliminate variability of exchange data 
formats, coordination and compromise between Project Office and NODC is 
imperative. This aspect of data management requires direct contact by NODC 
with Principal Investigators, Project trackers and Project managers via 
workshops and discipline-oriented discussions. NODC also must perform an 
education function, particularly for investigators not familiar with computer 
data processing and/or data base management, regarding data documentation. 
Outlining the importance of ·adequa·te reporting of scientific methodology 
and the concept of data exchange utilizing ·NODC as .the intermediary are im
portant factors in this area .. 

C. Taxonomic Codes 

A list of .the taxonomic names of the organisms w~ich occurred in 
each data set.will be provided to the Project Office for review within ten 
(10) days after·receipt at NODC. This list is also being sent at there
quest of the Project Office and will accompany. the summary listings men
tioned in B .• l. 

As new species codes are required, they will be assigned ahd pro
vided to the Project Office. The computerized tazonomic file will be main
tained and updated as necessary. 
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FY78 DATA MANAGEMENT PROPOSAL FOR RU 362 

I. 1NTRODUCTION_ 

To maintain control, provide-status reports and coordinate data re
quests, processing and product development,. the following tasks.are :i,den
tified as part of data management: 

A. Maintenance and_updating of the OCSEAP data tracking system. 

B. Preparation and distribution of data catalogs and inventories. 

C. Monitoring of all OCSEAP digital and non-digital data sets re
ceived at NODC. 

D. Digital data format coordination. 

E. Coordinatipn·witli OCSEAP Program and Project personnel including 
attendance at management meetings, workshops and data synthesis meetings. 

II. METHODS 

Details concerning the above tasks are as follows: ·· 

A. The data tracking system currently involves between 1000 and 1200 
updates and changes-per month. The update involves coding inputs received 
by Pr0gram and Proj ec.t Offices and EDS data processing personnel, key
punching and verifying each update, entering the n~w information in the 
system and. verifying all entries wit-h an interim listing of the t-racking 
system. 

B. At least one update of the present.data catalog is anticipated 
for FY78 and completion of Parts li, III and IV are planned during FY78._ 
Part II will include-identification of data sets by investigator and agency 
arid indicate the number .of stations for each data set. Different sorts 
will be made available to include types of data, agency and lease area. 
An Appendix is planned to provide cross references to data ·types and in.ves
tigators. ·Partiii ofthe-catalog will include an expanded version of the 
format cover sheets with w;;_its.defined where possible. Appendices will 
provide cross references of data parameters for all file types and copies 
of each format layout. Part IV will provide samples of output products for 
file types for.which data have been received and processed and products 
defi.ned by the Program·office. 

c. Data monitoring involves recordi)lg the ·progress of each data·set 
as it is received at the Data Center and following the data through the 
steps described under data processing. For NODC, this is accomplished by 
entering significant dates in logs maintained by the·Special Projects 
Division. The most important steps include: (1) acceptance of data in 
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terms of agreement :with the DDF, (2) creation of .copies·of originator and 
user tapes, (3) creation of a temporary inventory fiie (QUADI), (4) cor
rection of minor data errors, (5) completion of check program and inven
tory listings, (6) completion· of processing and, · (7) submission to archiver. 

Under data monitoring~ data reports and other non-digital informa
tion received by the Preject Office-s are lqgged in, assigned file IDs and· 
entered in the data.tracking system. 

D. Format d,evelopment efforts are described under the data process-· 
ing methods. In addition to the development and modification of each for
mat, a distribution list will be·established based on data tracking infor
mation and other inputs from the Project Offices. After formats are com
pieted,.copiesof formats are then forwarded by the NODC OCSEAP Data Co
ordinator in acc.ordance ·with this distribution list. A total of 28 riew or 
modified formats were distributed to 350 individuals during the past year. 

. . 

E. OCSEAP coordination includes the·following activities by the NODC 
OCSEAP D·ata Coordinator: (1) monitoring of data requests and processing 
problems for NODC; (2) daily or weekly· contact with EDS processing and prod-
uct personnel and representatives in Seattle and Anchorage; (3) verifying 
of data tracking system information and data catalog products; (4) distri
bution of data formats; (5) documented correspondence with the Project and 
Program Office, Seattle and Anchorage representatives and with OCSEAP in
vestigators and data processors; (6) preparation of the quarterly and annual 
reports and timely status report·s; (7) attendance at OCSEAP meetings and 
workshcps. 
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Technical Proposal Form 
Research Unit 367 

1 October 1977 - 30 Septemb~r 1978 

I. Coastal Meterology in the Gulf of Alaska 

II. R. Michael Reynolds 
NOAA/PMEL 
3711 15th Avenue N.E. 
Seattte, Washington 98105 

III. A. 
B. 
c. 
D. 

Science 
Logistics (covered by this proposal) 
Total 
Copper River - Cape Hinchenbrook 
Lower Cook Inlet 
E. Kodiak Island 

IV. Background 

$130,000 
$ 5,000 
$135,000 
$ 40,500 
$ 54,000 
$ 40,000 

For the past two years, various active meterological processes 
along the Icy Bay - Yakutat coastline have been considered, both for 
their local significance and understanding of their scales and importance, 
so other a.f2as could be treated in a more experienced manner. Specifica·lly 
we were concerned with the effectiveness of coastal ~rocesses in modifying 
winds along the continental shelf from what might be predicted by analysis 
of weather maps or large scale numerical models. Winds from several sources 
have been examined (see Fig. 1). The variation is significant as evidenced 
by Fig. 2. This figure shows scatter plots (an arrow drawn from the origin 
to a dot is one measurement of the wind vector) of March winds measured 
by data buoys EB-70 (55 km offshore), EB-43 (20 km offshore), and remote 
meteorological stations on the adjacent beach. Also shown are winds com
puted by the U.S. Navy Fleet Numerical Weather Central, (FNWC) and by 
geostrophi~ analysis of National Weather Service (NWS) weather maps.. The 
plots show1that winds near the coast are more directional than those off
shore pre~minantly, N.E. Also, winds measured by EB-70 FNWC, and NWS show 
a considetable scatter. The importance of a knowledge of wind distributions 
in predictions of spilled oil trajectory or related environmental consider
ations is well accepted. 

Measurements and model runs show a consistent pattern of wind. Fig. 3 
is an example of one airplane flight in the area during a period of S.E. 
winds. Also shown in the figure are the data buoy measurements for the 
same time. The turning effect of the mountains is apparent. Fig. ·4 is a 
model run for the case of S.E. winds. The model run was not set up to 
exactly duplicate the conditions of the 26 Feb. shown in Fig. 3, but rather 
to show typical conditions. Nevertheless, tbe consistency is encouraging. 
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Figure 1 
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Sources of meteorological data: NWS Yakutat, 
environmental buoys 43 and 70, remote weather 
stations at Pt. Riou and Pt. Manby. 
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Figure 2 Scatter plots of March winds m~asured by EB 70, EB 43, remote 
weather stations at Pt. Riou and Pt. Manby; computed winds 
from FNWC and NWS. 
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Winds measured by aricrait, NWS Yakutat, environmental 
buoys and computed by FNWC and NW~; 26 February, 1977. 
Aircraft measurements at 60 ~ unless otherwise indicated. 
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However, testing of the model under a variety of conditions has 
shown certain weak p6ints in the model, especially as regards the boundaries. 
At present it seems necessary to propose a two grid model with a coarse 
grid expanded area run first to establish realistic boundary conditions, 
then finalized with a fine grid model in the region of interest. 

The areas which will be considered in this proposal are Kodiak, 
Lower Cook Inlet, and Hinchenbrook Entrance. Data buoys located in each 
location will monitor surface meterological conditions. The three areas 
are shown in Fig. 5. The dashed areas are anticipated to be the outer 
model coverage, with the solid lines shown as the fine grid area. The 
circles show where meteorological time series will be collected. 
The letters represent: 

B - Data buoy location 

S - Reporting surface weather station 

W - NWS weather station with upper air data 

M- Remote weather stations (installed by PMEL). 

Examination of satellite photographs and conversations with local 
weather persons suggest the mountain ranges which surround bot~ 
Prince William Sound and Cook Inlet have a profound influence on 
regional weather. For example, a mountain gap at the head of Kamishak 
Bay appears to funnel westerly winds through Kennedy Entrance. It 
appears that while that area receives strong winds, tne Albatross Banks, 
in the shadow of Kodiak Island, remains relatively calm. When Augustine 
Island in Lower Cook Inlet became active during the winter of 1976, 
several meteorological studies were made. Instrumented aircr~t from the 
University of Washington and the National Center for Atmospheric Research 
(NCAR) spent several weeks flying in the vicinity. A study of these data 
should go a long way toward understanding the regional meteorology. 

V. Objectives 

The most important objectives of this research project are 

1. To relate observed over-water winds and surface currents 
to winds computed by the meteorological model adapted from 
Lavoie under R.U. 140. 

2. To characterize the regional wind field by operating the 
mesoscale surface wind model for the three aforementioned 
regions, and correlate over-water wind measurements with 
measurements obtained from ~vailable land-based meteorological 
stations.· 

These objectives relate to the environmental assessment of the 
Alaskan Continental Shelf by providing for more accurate prediction of 
surface winds. Certai~ areas such as Kamishak Bay or Vald~z which 
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Figure 5 Three research areas for FY 78. ---- model coarse grid; model fine grid; 
®data buoy;@reporting surface weather station;®NWS station with upper air data; 
Q9remote weather station. · - . 
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receive strong ~inds from preferred directions will be classified. 
Accurate wind distributions are critical to accurate oil trajectory_ 
analysis. 

VI. General Strategy and Approach 

With the above information in mind, the strategy of the proposed 
studies is to better define the processes which affect the synoptic 
scale flow field and cause its modification on the meso-scale in the 
three proposed areas. An initial historical study encompassing climat-

. ological and synoptic records and previously published meteorological 
research will identify typical weather patterns in each of the operating 
areas .. Theapproach to be used in studying coastal winds will be two 
fold- operational and analytical. In the latter case an existing meso
scale numerical model will be applied to each of the three study areas 
employing typical synoptic situations as boundary conditions. The re
sulting meso-scale wind field will be analyzed in terms of the forcing 
functions being .modelled. In order to obtain data in the near-shore 
region against which.to verify the model output, and to provide additional 
insight into the problem of offshore and along-shore wind variations, 
operational data will be collected from both $Ynoptic scale and meso
scale instrumenls. Existing National Weather Service, National Data 
Buoy Office, and aviation stations will be employed where possible. In 
addition, several remote weather stations will be installed. An automated 
meteorological mom will be fitted to a ·NOAA.vessel engaged in Lower 
Godk Inlet - NEGOA research for opportunistic data collection. A meso
scale pressure network is to be established in Lower Cook Inlet in order 
to better define the surface wind and pressure fields. This approach will 
provide a long-term, high resolution data set showing the behavior of the 
meso-scale wind and pressure fields in the near-coastal area during 
various synoptic situations. 

. In addition, it is intended to make aircraft observations of the 
three meso-scale regions in late February and late August, 1978, using 
NOAA's P3 Orion from the Research Flight Facility. Such flight observations 
offer an excellent opportunity to clearly define the surface wind vari
ations from both a spatial and temporal sense and to relate these vari~ 
ations to observed dynamics of the atmospheric boundary layer. In the 
event that these flights cannot be scheduled, two week concentrated field 
experiments will be substituted using NOAA vessels as working platforms. 
During these cruises both time series and trackline probes of the lower 
atmosphere will be conducted. This approach will provide a seasonal summary 
of meso-scale meteorolog:ical processes in each area. Relevant wind 
forcing parameters will be identified and seasonal analysis of off-shore/ 
on-shore and along-shore wind var1ations will be correlated with 5 - 10 
model test runs in each area. 
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VII. Sampling Methods 

In order to properly identify synoptic scale-mesoscale relation-
ships it is important to collect a long time series of key predictive 
meteorological paremeters such as winds, barometric pressure and air 
temperature from a network of observation sites. The synoptic scale is 
well-defined from the pre-existing National Weather Service net in the . 
south region of Alaska. These data are collected twice daily and are readily 
available from the National Climatic Center. Additional coverage will 
be provided by remote weather station installations such as currently in 
use in the Yakutat Bay - Icy Bay area and environmental data buoys. 
A meteorological bow boom an9 data logger will be installed on a NOAA 

·vessel operating chiefly in the Lower Cook Inlet - NEGOA waters. A 
meso-scale pressure net is to be established in Lower Cook Inlet using 
pre-existing surface observations and remote installat1ons. Careful 
calibration of pressure sensors is to be maintained by frequent inter,. 
comparison with a laboratory standard. Intensive short-term surveys 
will be carried out by instrumented aircraft and by ships of opportunity 
if necessary. 

VIII. Analytical Methods 

N.A. 

IX. Anticipated Problems 

Substantial effort will be made to provide back-up systems and 
replacement equipment where possible.· 

In the event that the Research Flight Center cannot lend their 
aircraft support to this study, it is anticipated to conduct intensive 
field efforts in a piggy-back mode from a ship of opportunity. 

X. Deliverable Products 

A. Digital products 

Digital data will be collected from the following systems: 

1~ Ship Meteorological Boom- wind speed, wind direction 
wet bulb temperature~ air 
temperature, pressure. 

2. Remote Weather Stations - wind speed, wind direction. 
air temperature,pressure. 

3. Aircraft - to be designated. 

4. Ship (Radiosonde) - pressure, temperature, humidity 

All data will be submitted in OCSEAP Wind format except aircraft 
data which is in GATE format. Please see 11 Data Products Schedule .. for 
further information. 
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Data Products Schedule 

Data Type Media Estimated Processing and 
{ie. Intertidal, {Cards, cod- Volume OCSEAP Formating done Collection 
Benthic Organisms, ing sheets, {Volume of Format by PI Period Submission 
etc.) tapes, disks) processed data) {If known) (Yes or No) {Month/Year to Month/Year) {Month/Year) 

SHIP MET. BOOM TAPE UNKNOWN WIND YES 2/78-8/78 12/78 

Vt REI~OTE WEATHER 
'-I STATIONS TAPE 4-8 TAPES WIND YES 2/78-8/78 12/78 
\0 

AIRCRAFT 
METEOROLOGY TAPE 6-12 TAPES GATE FORMAT NO 2/78 and 8/78 3 mo. following 

recei1pt from RFC 

SHIP RADIOSONDE TAPE 2 TAPES WIND YES 2/78 and 8/78 5/78 and 11/78 



B. Narrative Reports 

A descriptive summary of seasonal meteorology for each of the 
three areas (as determin~d from historical study) will be issued. 

C. Visual Data 

No visual data submission other than that included in reports is 
anticipated. 

D. Non-Digital Data 

No non-digital data will be submitted 

E. Data Submission Schedule 

See attached "Data Products Schedule" 

XI. Information Required from other Investigators 

Arrangements have been made to collect satellite photographs of the 
South Alaskan region for historical and ongoing studies. 

Digitization of Alaskan topography required for the numerical model. 
is being made available from scientific personnel operating unaer R.U. 140. 

Lower Cook Inlet studies are being coordinated with investigations 
under R.U. 138. 

XII. Quality Assurance Plans 

The meteorological station net, proposed for Lower Cook Inlet, will 
be regularly visited throughout the year to insure accurate readings, 
especially of pressure. A kit of calibrated pressure sensors will be hand 
carried to each sight for intercomparison of all the pressure sensors. This 
circuit will be made at least four times during the year. The data buoys, 
remote wind stations, andship will be compared during airplane overflights. 
The airplane winds will be self checked with overlapping legs, standard 
techniques with such measurements. Remote met · stations will be pre-and 
post-deployment calibrate~ with the U of W wind tunnel. 

XIII. Special Sample and Voucher Specimen Archival Plans 

N.A. 

580 



' l 
) 

'\ 

\ 

I 
! 

I 

ror UC~cAP use only. 
RU # . 
Discipline 
Area of Operation __ 

XIV. LOGISTICS REQUIREMENTS 

p,~ase fill in all sp'aces or indicate not applicable (N/A). 
necessary. Buc:;at l~,r.~ ite:::s :o!lc:::;rn~ng l'Jgisti:s s~cu1d ~= 
described on these forms. 

Use additional sheets as 
k~y~1 t~ the r~l~v~,~ it~~ 

INSTITUTION ..::..·P..:..:M.=EL~/..:.:N.;:.:OA..::..A;..__ _____ _ PRINCIPAL INVESTIGATOR R. Michael Reynol-ds 

A. SHiP SUPPORT 
1. Delineate proposed tracks and/or sampling grids, by leg> on a chart of the area. 

Include a list of proposed station geographic positions. 
Ships o~ opportunity in Gu.lf of Alask:a and 'Bering Sea·. 

2. Describe types of observations to be made on tracks and/or at each grid station. 
Include a description of shipboard sampling operations. Be. as specific and com
prehensive as possible. 
Boom measurements of surface meteorological data. Unit will be self-contained requirin• 
o~ccas i ona 1 rna i ntenance and a bridge 1 og. 

3. What is the optimum time chronology of observations on a leg and seasonal basis 
and what is the maximum allo\'Jable departure froni'these optimum times? {Key to 
chart prerared under.Item 1 when necessary for clarification.) 
N.A. . 

4. Hovi many sea· days are required .f9r each leg? (Assume _vessel cruising speed of 
14 knots for NOAA vessels. Do not include running time from· port to begi-nning 
poinJ and from~e,nd point to port and do not include a weather factor.) 
N .A •. 

5. Do you consider your investigation to be the principal one for the operation thus 
requiring other activities to piggyback or could you piggyback? 
Piggyback ~ 

Approximately ho\'1 many vessel hours per day will be required for your observations 
and must these hours be during daylight? Include an estimate. of samp'ling-time on 
station and sample processing time bet\-teen stations. 
Consistent with CTD stations. 

6. What ~quipment and personnel would you expect the ship to provide? · 
Maintenance and occasional calibration by Survey Dept. Br·idge log maintained by 
Quartermaster or Survey Dept. 

7. rihat is the approximate weight and volume of equipment you w-iil bring? 
1000# 

B. Will y0ur data or equipment require special handling? If yes, please 
describe: . . ~ 
Boom davit must be installed in Seattle or Kodiak w1th dotks1de boom. 

9. l~i1l y:.tu require any gasses and/or chemicals? NO . if yes, ~hey should be on 
board ~he ship prior to departure from Seattle or time allowed for shipment by 

~~~b_a_r~q_e_·~----~~~--~------~~--~~------~~~~~--~--~---------~--
10. Do yo;,;, have a ship preference, either NOAA or non-NOAJ',? If "yes" please nari1e the 

vessel and give the reasun for so specifying. 
DISCOVERER of SURVEYOR- These have davit collar installed. 

_,..,11 .... -~F-;:-. -y-o~.; -=-ecom:nend the use of a non-NOAA vessel, what is the per !>ea dc.Y charter 
cost aNi hove you ·verified its availability 

N.A. 
·12. H~w ~an;~~~ople ~ust you have on. board far ~ech leg? I~clude a list of parti:i

oants, ~ :·c.ifically identifying an.Y who are foreign nationals. 
Possibly one person on occasional legs to check operation. 
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1. D~lineate-pcopos~d flight lL•e~ on a chart o£ tha area. Indicate desired flight 
altitude on each line. (~ote: If flights are for traasportation only, chart 
subcission is not necessary but origin and destination points should be listed) 

See Attached RFC propasal 

2. Describe types of observations to.be cade. 

Above 

3. wnat is t:he optimut:l time chronology ot observations on a seasonal basis and t..,rhat 
is the maximum allowable departure from these opti~um times? (Key to chart 
prepared under Item 1 when necessary far clarification) 

Above 

4. How many days of fll.ght operatl.ons are required and hot11 many flight hours per day? 
Above 
Total flight hours? 

5. · Do yc,u consider your investigation to the principal one for the flight thus 
precludl.ng other activities or requiring other activities to piggyback or could 
you piggyback? 

6. 

Principal Experiment. We encourage campatible piggyback investigations. 

. What types of 
See propasal 

special equipment-are required for the aircraft (non carry-on)? 

'to.lftgj: are the weights, dimensions:. pmv-er requirements, and installation problems 
un:f"q•.1e to the· specific equipment. 

7. l\:;~t are the weights~ dimensions and power requirements' of carry~on equipment? 

N.A. 

8. ~~at type of aircraft is best suited for the purpose? 

WP-30 
9. Do you recom:nend. a source for the aircraft? 

If "yes11 please name the source and the reason for your recommendation. 

NOAA Research Flight facility (RFC) 
10. wnat is the per hour charter cost of the aircraft? 

Base funded if approved 
----------------~----------~--------------~--------~-------------------------------------11. Hm-1 n::~ny people are required on board for each flight (exclusive of flight crew)? 

1
, 2 for principal experiment, up to 6 possible. 

,II 
I, 

l,!i 12 ·~ d d . • wnere o you ·reco:n:!:len that flights be staged fror.1? 
Anchorage 
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------·-------- ---------------------c. AI~C~~~T S~?PO~T - P.ELICO?TER 
--~1-.--D~e~lineat~ proposed transects and/or station sch~me on a ch~=t of the ar~a. 
~ (Note: If flights are for transport of p~rsonnel or equip~ent only frow base 

camps to fi~ld camps and visa versa, chart su~~ission is not necessary but 
origin and destination points should be listed) 

See Figure 5 - stations marked @are remote weather stations on exposed islands. 

2. Describe types of observations to be made. 

Install and service remote weather stations. 

3. t·lhat is the optimum time chronology of observations· on a seasonal basis and what 
is the maximum allowable departure from these optimum times? 

Feb., April, June one flight each time to service installations. 
4. How r:any days of helicopter operations are required· and· hm., oany flight hours 

per day? 3 - 6 days 5 hours/day 

Total flight hours? 30 hours 

5. How many people are required on board for each flight (exclusive of the piloc)? 

2 Scientists 
6. \\'hat are the weights and dimensions -of equipment or supplies to be transported? 

30dti Equipment includes a data logger (2 ea., 3' x 2' x l') instrument?, and 
tower (2 ea., 6' long} 

7. What type of. helicopter do you recommend ·for your operations and why? 

no preferences 

8. Do you recol!lll!end a particular source for the. helicopter? If "yes11 please name 
the source and the reason for your 1:ecommendation. 

1. Totem Helocopter in Homer 907-235-8966- They are near and handy 

2. Kodiak Coastguard - possibly free 

9. l~at is the per hour ~barter cost of the helicopter? 
Totem Helocopter is $295/hr. 

10. Where do you recOI:nrnend that flights be staged from'? 

Homer or Kodiak 

11. \fill special navigation and cocmunications be required? 
NO 
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XVI. Outlook 

1. Nature of final results and data products. 

Preliminary work suggests the two-level mesoscale model 
isadequate to::describe the surface wind field along the Alaskan 
coast, especially during cases of on-shore winds. ·Specification of 
inflow boundaries in mountainous regions remains a nagging problem. 
The FY-78 research will investigate these boundary problems in 
detail, hopefully the inclusion of a larger coarse-grid area 
surrounding the area of interest will result·in adequate boundary 
specification. 

The major results of FV-77 research will be a set of seven 
model verification cases in which a model run is compared to air
craft and surfac~ measurements. In addition, a set of hypothetical 
model runs aimed at emphasizing certain aspects of the numerical 
solution will be produced. The FY-78 research will continue this 
study into three additional areas. 

Final data products for each region will be i) a summary 
report of the model verification study and hypothetical cases. ii) 
a summary of the regional meteorology of each region. 

2. Significant milestones are i) results from each aircraft 
flight which, when correlated with a numerical solution will 
provide insight into regional meteorology, ii) adequate ability 
to measure'the correct set of parameters in a region so that accurate 
model predictions can be made. Definition of the correct set of 

·parameters, which may include a precision pressure grid, rawinsondes, 
or wind measurements, is one of the goals of this research. 

3. Cost is best quantized by region. To prepare the model to 
run in a region, the costs are approximately $10K for digitization, 
set up, and perlininary· runs. To fully develop the model and run 
it for a variety of test and weather conditions, will run an 
additional $20K. A field verification study can run from $10K to 
$50K depending on the complexity of the area or the detail needed. 
Thus, a figure of $60K for a regional study can be considered a 
typical cost, with savings incurred by conjoining nearby areas. 

4. Little major equipment is foreseen.· Use of available instrumented 
aircraft are sufficient for our needs. 
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5. Aside from specific application at other lease ~reas, the 
edge of the ice pack is of considerable interest. The dynamics of 
ice/ocean transition coupled with the thermodynamics involved in 
heat transfer and ice formation are not understood, and must be 
better known before accurate interpretation of observed oceanographic 
phenomena are possible. 

6. Future logistic requirements are not expected to be much 
different than FY-78. 

XVII. Standard Statements 

1. Updated Activity/Milestone/Data Management Charts will be sub
mitted quarterly. 

2. Quarterly reports will be submitted in sufficient time during 
the contract year to be in OCSEAP. hands by the first day of January, 
July, and October, annual reports by April 1. The Final Report will 
be submitted within 90 days of the termination of the contract. 

3. Where biota are concerned, all species and higher categories will 
be represented by the voucher specimens that will be preserved, lab
elled, held, and shipped to an officail OCSEAP-designated repository 
in coformity with OCSEAP voucher specimen policy. Vouchering will 
include life history stages (e.g., larvae, ju eniles, adults) when 
these are used, and sexes where these are morphologically distinguishable. 

4. At the option of the Project Office the PI is prepared to travel 
to the Project Office at least twice during the contract year to review 
project status and progress. Such reviews will be scheduled on dates 
mutually satisfactory to both parties. It is understood that costs 
of the travel and per diem for these trips will be borne by the Project 
Office. 

5. Data will be provided in the form and format specified by OCSEAP, 
accompanied by a data documentation form (NOAA 24-13). 

6. Data will be submitted within 120 days of the completion of a 
cruise or 3month data collection preiod~ unless a written waiver has 
been received from the Project Office. This does not apply to report 
requirements (see par. 2). 

7. Within 10 days of the completion of a cruise or data gathering 
effort, a ROSCOP data collection inventory form (NOAA 24-23) will be 
submitted to the Project Data Manager. 
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8. Title for all property purchased with OCSEAP funds remains 
with the U.S. Government pending dispostion at contract termination. 

9. Three (3) copies of all publication or ]resentation manuscripts 
pertaining to technical or scientific material developed under OCSEAP 
funds will be submitted to the appropriate Project Office at least 
si~ty (60) days prior to release for information and for forwarding 
to BLM. The release of such material within a period of less than 
sixty (60) ·days shall be made only with prior written consent of the 
Project Office. News releases will first be cleared with the appro
priate Project Office 

10. All pub1ications and presentations of material developed under 
OCSEAP funds will acknowledge SLM/OCSEAP sponsorship. The following 
acknowledgement is standard. 

"This study was supported by the Bureau of Land 
Management through interagency agreement with the 
National Oceanic and Atmospheric Administration, 
under which a multi-year program responding to 
needs of petroleum development of the Alaskan 
continental shelf is managed by the Outer 
Continental Shelf Environmental Assessment Program 
(OCSEAP) Office." 
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NOA.ct 
t1 0-75) 

85-501 

U.S. DEPARTMENT OF COMMERCE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

ENVIRONMENTAL RESEARCH LABORATORIES 

RESEARCH FACILITIES CENTER 

P.O. Box 480197 

Miami, FL 33148 

FOR RFC USE ONLY FOR RFC USE ONL V 

DATE RECEIVED REQUEST FOR RFC Sl,JPPORT PROGRAM NUMBER 

PART I (TO BE COMPLETED BY INVESTIGATOR) 

INVESTIGATION TITLE 

Alaskan Coastal Winds 
ABSTRACT OF PROPOSAL 

A mesoscale numerical model, a modified version of the two iayer model 
of Lavoie (1972), will be applied to three areas in the.Gulf of Alaska: Kodiak Island, 
Cook Inlet, and Prince William Sound. The ability of the model to·accurately predict· 
winds in such mountainous regions must be verified, especially when the flow is NW to NE. 
Aircraft support is needed to produce a series of trial cases against which to compare 
the model. Additional scientific goals include the study of the atmospheric dynamics 
along the ice edge, turbulent structure under stratocumulus, and if possible, the off
shore modification of katabatic flows. AXBT measurements will supplement concurrent shi·P 
measurements. 

HELD SITES AND REQUESTED FLIGHT DATES (SUMMARY) 
- Anchorage 

Winter Experiment: 15 Feb. - 1 Mar. 1978 (Approximate) 

Summer Experiment: 20 July - 3 Aug. 1978 (Approximat~) 

NUMBER OF AIRCRAFT REQUIRED TOTAL NUMBER OF FLIGHT -HOURS REQUESTED 

1 100 
PRINCIPAL INVESTIGATOR 
NAME, ADDRESS, PHONE NO. 

R. Michael Reynolds 
NOJ\1\/PMEL 
3711 - 15th Ave NE 
Seattle, WA 98112 
( FTS) 339-1960 

"3NATURE 

DATE 

CO-PRINCIPAL INVESTIGATOR 
NAME, ADDRESS, PHONE NO. 

SIGNATURE 

DATE 
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SPONSOR POINT -OF-CONTACT 
NAME, ADDRESS, PHONE NO. 

OCSEA Program-RX4 
% Roy Overstreet 
NOAA/ERL 
Boulder, CO 80302 
323-6531 

SIGNATURE 

DATE 



APPROACH AND TECHNIQUES (This .Jid treat hardwa.e, experimental design, and ana techniques. Identify any 
areas tnat are beyond the state of the art, borderline, or for which development work is 
required.) 

Two typ·es of flights are anticipated: 

1. Surface wind distribution- Under the assumption of a well mixed planetary 
boundary layer, the three study areas will be sampled at two levels, 60 m and 
2000 m above ground. Up to~5 dropsondes will be dropped in each area. 

2.' Boundary Layer Structure - Under favorable conditions, several levels .will be 
flown along a specific track line in order to define boundary layer develop
ment over a 200 km adjustment scale. This will be especially important at the 
Berin~ Sea ice edge during wint~r. 

The aircraft must be able to make 3 D turbulence measurements as will as liquid water anc 
total water content. Desired measurements are checked on the attached Table 1. 

R EOU EST ED R FC SUPPORT (Aircraft, ground support, engineering, installation, data management, etc.) 

WP 3 D Aircraft instrumented ~s above . 

. Ground Support. 

Instrument calibration; pre & post experiment. 

Qata pr~paration to standard GATE format (see Data Package section) 

Dropsondes and AXBT's - up to 150 each. 
SENSOR R EOU I R EMENTS AND RATIONALE (Why are these particular measurements needed? Are there any alternatives available?) 

No extraordinary requirements for either sensor accu~acy or resolution are 
required above standard turbulence measurement needs. In the event the dropsonde system 
is not functional, slant profiles can be substituted. Occasionally, slant profiles will 
be taken as a check dn dropsonde acturacy. 

WE I GHTS DIMENSIONS POWER A EOU I REM ENTS (User/investigator's equipment, including drawings if available.) 
I , . 'Q 

No user equipment necessary. 
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4 . I OPERATIONS !Time, place, environ;;;;; 1racteristics, and outline of field operations. These i should be 
as precise as possible.) 

Times: 15 Feb. - 1 March 1978 Approx, 
20 July - 3 August 1978 Approx. 

Figure 1 shows the Alaskan Gulf Coast and three areas of interest. Frequently 
I strong offshore winds are observed in winter whereas summer conditions are milder. A 

typical flight plan suitable for NW winds is shown in figure 1. The airplane based at 
Anchorage would cruise at 2000 m at 325 knots or 60 m at.about 200 knots. Dropsondes 
wiii be deployed where indicated. Several checkpoints for the INS are available. The 
2000 m tracks v10uld be adjusted to remain upwind of the study areas for other wind 
directions. The track shown is about 2000 nautical miles long requiring about 3~- 4 
hours at each level for a total of 7 - 8 hours flying time. 

When conditions are favorable, some flights will be made over the Bering Sea 
j for studies of thermodynamic modification of the Arctic continental ·air by both the ice 
i ~nd open.sea. The ferry to the ice edge would be about 600 nautical miles each way. 
i upon an1val at the study area, a 200 km run would be made over open sea and dropsondes 
I deployed as shown in figure 2. The airplane would return to the ice edge at 60 m and 
1 then execute a series of rectangular box patterns, a 11 at about 200 knots. The b'oxes 
1 typically would be at 30, 60, 150, 300, 600, and 1000 - 1500 m. The last level con-
i sis of slow ascending and descending legs in ordar to measure structure above the 
! mixed layer. This flight is also about 2000 nautical miles requiring about-8 hours of 
1 f'i ng time. 
! 
I 
I ·--·------------------------------------------1 
DATA PACKAGE (What output data are required, in what formars, in what quantities, when will they be required, 

and to whom are they to be delivered?) 

In addition to the variables listed in Table 1, output from the INS and 
gust probe. giving positian, ~ttitude angles and incidence angles should be recorded 
n~ compatible with CDC computer systems. The preferred format is.that used for 

, ch1val of GATE air~raft data fn which each logical record contains one or more seconds 
I of data stored at a sample rate of 1/sec and gust probe data at 20/sec. Data storage 
1 in a packed-binary format is patticularly efficient. Any graphics or tabulation of 
l time eS used during quality control analyses are desirable. 
! 

! ina I .., 

l 

The data ai"e to be delivered to R.M. Reynolds as soon as is reasonable, allow
a fe~tl months for processing and quality control by RFC. 

[ ________ . -----------
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ANAlYSIS PLAN (How will the data be (zed? When and to whom will they be >le?, 
----------------------~5 

Wind Field Flights: Each of these flights will be used to produce a map of 
measured surface winds and a comparison of aircraft winds with both model results and. 
c-qrface measurements. A fine grid pressure net will be used to generate press·ure fie 1 ds 

r further comparison. 

Boundary Layer Structure: Inversion height, inversion strength, temperature, and 
humidity will be compared to theoretical models. Of special interest is the interaction 
of dynamics and thermodynamics in the developing air .mass. 

The data will be archived as part of the OCSEA Program which is funded by the BureaL 
of Land Management and administered by NOAA. They will be available through the OCSEAP 
Project Office as soon as possible after the experiment. 

COMPLETION DATE (When will the scientific objectives- analysis and/or final report be achieved?) 

The expe.riment final report will be made on 1 October 1978. 

August experiment final report will be made on 1 April 1979. 

PROGRAM SIGNIFICANCE (Give a!) argument for the importance of the investigation with respect to one or more 
of the following: (1) National societal needs/impact; (2) National economic needs/ 
impact; (3) Major flaws or gaps in environmental science.) 

This study is part of a comprehensive environmental survey of the Alaskan 
continental shelf, OCSEAP, one of the largest such undertakings in history. The data 
taken by aircraft will be used to verify wind field models which ar~ an integral part 
of oil spill trajectory and surface current prediction schemes. The·oil develnpment 
program in the Alaskan shelf region will not proceed without assurances of environmental 
safety, which are possible only with accurate field measurements. Further, the transfer 
of heat from ocean to atmosphere plays a big role in ice development, ocean stratifica
tion, and climate. The use of an aircraft in this region where many supporting measure-
ments are being made will create an important step toward understanding that transfer 
process. 
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RELATIONSHIP TO (If the i1 lgation is part of a broader program, describe that p, m and indicate the interrelation-
OTHER INVESTIGATIONS ship with this investigation. If a similar investigation or flight ptugram has been done previously, 

describe the methodology used, results, and reasons for any failures in the program.! 

During the experimental periods, a wide variety of concurrent measurements will be 
~ .. erway. At lease one NOAA ship will be in the area and \vill take surface meteorologica 
and oceanographic measurements. Several data buoys and remote meteorological stations 
which will be active are shown in the attached figure. In the vicinity of Lower Cook 
Inlet, a calibrated pressure net will be operational, and will be used for precision 
geostrophic calculations. 

During the February dates, NOAA oceanographic ship operations will be underway in 
the Bering Sea, and a combination of ship and aircraft measurements will be possible. 

PREViOUS AIRBORNE EXPERIENCE (Describe any previous airborne research experience 
of the proposad investigator{s). 

I During Feb. - ~lar. 1977 a similar study \vas made in the Icy Bay - Yakutat area by 
I the NCAR QUEEN AIR 304 D. That data is now being examined and compared to a mesoscale 
i model for the area. Data analysis thus far agrees generally with model results, and 
j indicates mountain induced effects far out to sea (>50 km). 

j . Data ana!ysis.~s led by ~r. T Hies~er who recently finished hi~ M.Sc. in Atmos~heri 

I
. Science at Umversn:y of _Wash1ngton. H1s research was a comprehens1ve summary of au
craft turbulence data taken by several programs including GATE, BOMEX, AMTEX, and 

1 

~eat Lakes. . · . . . 

I 

l ________________ ------i 

I COMMENTS (Any comments that requester feels are relevant.) 

I 
I 
! 
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T.:ll.il.c 1. NOAA l'-3D (43Hr) (Fl<.:.ut.: /., Low Level) Instrumc.:ut..::tic.n 

I. HETEOROLOGICAL SENSOJ{S 
,....-Temperature 
,...... Pressure 
.....,. Dewpoint 
;_Sideslip 
/'\-linds 
~Vertical wind system 

II. CLOUD PHYSICS 
Cloud droplet spectrum 
Hydrometeor size spectrum 
Hydrometeor size spectrum 

~ c1oud liquid water 
...,..... Total water content 

__...Total liquid water content 
Ice-water discriminator 
Cloud condensation nuclei CTR 
Bulk ~,rater sampling system 
Nuclei 

Total: dust 
Ice 
Qpri.densat ion 
Millipore filter· system 

III. RADIATION 
-- Sea surfac~ temperature 
- co2 air temperature 

IV. RADAR (Digitized and video recorded) 

(Rosemount total tenp) 
(Static-dynamic, Garrett) 
(General Eastern) 

(Omega-INS TAS conputed) 
(High resolution angle of attack, 
pitch angle, vertical accelerationJ 

(PHS Knollenberg 2-D probe) 
(PMS Knollenberg 2-D probe) 
(Foil impactor - HRI) 
(Johnson-t.Jilliams hot ::wire) 
(Lyman-alpha probe) 
(Herceret-Schricker riin.biometer) 
(Hee Industries) 
(Hee Industries) 

(General Electric E-1) 
(General Electric) 
(NCAR-Acoustic or HEE) 
(Diffusion, 1% super sat) 

(Barnes PRT '.5) 
(Barnes PRT 5) 

C-band ·PPI belly. 360° scan (horizontal) fan beam radar 
X-band IDII tail 360° scan (vertical) radar 
C-band PPI nose 2~D0 scan conical ... := 

V. HISCELLANEOUS 
/Gust probe 
../""Hot-film ar.emometer 
/ Airborne expc:r.dable bri1:,hythermograph 

launch mcci:1nnism _ _:_ ________ \ ~0 t..\1"\ ~h 

Flare seeding system (internal) 
,.......Photography (uose, side, vertical) 
~Laser altimeter 

...-~~ - \"5() <.\.t-.\~ ... 
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RFx41-367-67B 

_;\UG ! q 1·"'77 /-\ - " .J. 

R. Michael Reynolds 
Pr·iEL 
3711 15th Avenue N.E. 
Seattle, Washington 99105 

Reference: Research Unit #367 

D~ar Mr. Reynolds: 

Outer ~al SheH E:1virvnrnen~at 
:~ ss~~s::--:rnnnt Pro~Jram 

. Berin·:; :;:_· t-G~;:; ot :\l:Jska Project Office 
p, c. 1208 
Lme~.u.. Ales:Co 99802 

907-586-7432 

Your FY 78 reneWal proposal, entitled, .. Coastal Heteorology in the Gulf 
of Alaska, 11 has been reviewed by the Juneau Project Office and judged 
acceptable in its present form at your requested funding level of 
$135,000. He \'Jill instruct our Contracting Office to initiate con
tracting procedures based on this proposal. 

I regret that the added funding for instrumental aircraft cannot be 
provided. 

The final funding commitment and level are contingent on the approval of 
the FY 78 OCSEAP budget by the Bureau of Land nanagement. 

I look forward to your continued involvement in our program. 

Sincerely, 

Herbert E. Bruce, Ph .D. 
Bering Sea - Gulf of ~laska Project Manager 

cc:~am Office 
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U.S. DEPARTMENT OF . ;MMERCE 
National Oceanic and Atmospheric Administration 
ENVIRONMENTAL RESEARCH LABORATORIES 

PACIFIC MARINE ENVIRONMeNTAL LABORATORY 
:3711 - 15th Avenue Northeast 
Seattle, Washington SS10p 

cate: August 15, 1977 

To: 

Frarn:' 

Subject: 

Herbert E. Bruce, OCSEAP Project Manager, Juneau 

R. Mi~ha:l Reyn~!Ps, ~A~anographer, PMEL, Seattle 
'/;//li~:Jdl ~1-1~ 

Research Unit 367 request for revision, 28 July 1977 

This memo is a response to your request for revisions to our FY 78 
renewal proposal entitled 11 Coastal Meteorology in the Gulf of 
Alaska. 11 

· 

l. As regards the possible unavailability of the RFC aircraft, 
once more I would like to stress the importance of that 
operation. A winter study would require as little as 50 re
search hours costing $70 K. at estimated incremental costs 
This winter study would provide excellent coverage of all 
three proposed study regions as well as several passes over 
the ice edge. As we work up the data set obtained by the 
NCAR aircraft in Yakutat we are impressed by its quality. 
Reverse legs in the flight pattern as a check on the data 
show ahfgh degree of consistency and repeatability. This 
consistency r·educes the need for extrapo 1 at ion or i nterpre
tation to a minimum, tremendously enhancing the whole veri
fication process. In addition we are able to delineate sev
eral mesoscale processes which cannot be treated by the pre
sent models; e •. g. small coasta 1 fronts which generate wind 
reversals offshore have been detected. The importance of 
these phenomena in prediction of surface wind is presently 
under consideration. 
If the RFC aircraft cannot be obtained, we will participate in 
the PMEL cruises in Cook Inlet during the March and May cruises. 
Cook Inlet has a great deal of coverage from several .sources. 
During the cruises we will use tethered balloons, radiosondes, 
and surface measurements to complement these sources. ~~e will 
be making detailed pressure measurements so we can relate the 
local pressure field on the mesoscale to the synoptic NWS maps. 
Also during the cruises we will maintain an expanded array of 
weather and pressure stations along the coastal periphery. It 
is crucial that good shore measurements are made concurrently 
with shipboard measurements and the characteristics of Cook 
Inlet lend themselves to that goal. 
As· we mentioned in our proposal, two instrumented aircraft 
studies were made in the Lower Cook Inlet area during Feb-Mar 
1976. We will be examining this data to assess its applicabili 
to our needs. Without a tailored aircraft study of our own, 
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will probably delve more deeply into utilizing some of the data. 

2. As part of our FY 78 work we intend to archive all pertinent data 
iri Format 101. This includes remote weather station data, radio
sondes~.and meteorological data sets taken by ships or aircraft. 
Radiosonde and weather station data is presently translated onto 
our HP9830A computer/calculator where it is checked for quality 
and easily edited. The data is then sent, via~terminal inter
face, to the UW CDC center where the BCD archival tape is written. 
A playback of portions of the archival tape is made to insure no 
problems were encountered by transmission. All editing and check 
printouts are filed at our lab. 

3. A revised milestone chart which includes titles to narrative ·re
ports is included with this letter. The model development report 
·entitled 11Application of the PMEL Mesoscale Meteorological Model 
to Three Areas in the Gulf of Alaska - Preliminary Report 11 follows 
closely a regional meteorological summary for the three areas and 
will draw from that information. In our case, a discussion of 
model development will be a simple comparison of preliminary model 
results to the information available for the areas .. Important or 
sensitive areas will be delineated at that time. 

' 4. Visual data products will be included in all narrative reports. 
These will be selected to be as descriptive of the main obj~ctives 
as possible in order to provide information to dec is ion makers · 
and to show progress of our work. 

5., 6. A revised Cost Proposal Form is included with this letter. We have 
met with Dr. Galt and have defined the demarcation between model 
development and model verification. The revised CPF reflectsthis 
definition. We do not intend to either develop the modelling tech
niques or make model runs. Instead, we aim to verify modef perfor
mance in two main areas. Firstly·we will produce a variety of 
test cases, tests which are designed. to exercise the basid physics 
of the model~ Use of the model either in new locations, or with 
no direct verification, will rely on an understanding that the 
model contains good physical insight. Secondly, we will produce 
a set of field cases, cases of actual conditions in the model 
areas. These cases will contain a surface winds summary along 
with all available supportive data. 
If the model is to be effective, it ·should be able to produce 
realistic results with a minimum .of input data; typically this might 
include a NWS upper air sounding and synoptic weather map, possibly 
even a data buoy measurement. RU 140 will produce model runs based 
on the above paramet,erization which will be compared to expected 
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or measured wind fields. Parameter sensitivity and physical 
shortcomings will be worked out jointly between RU 367 and 
RU 140 in hopes of improving the model performance. · Model 
performance will be appraised in the Quarterly and Annual 
reports from RU 367. 
The above demarcation is the same as we originally designed the 
modelling/verification program. · The t·itl e "Modelling Support" 
has been altered to "Data Analyst 11 Which better.reflects the 
nature of that task. Also "Computer costs 11 in CPF-5 is renamed 
"Data processing analysis costs 11

, again to reflect overall spend
ing. This money will include processing aircraft data (historical 
and/or future), translating data-buoy tapes, and procurement of 
historical and climatological data. 

7. We will prov·ide· a written specification for non-routine shipboard 
procedures to·the OCSEAP office no later than 30 days before 
utilization of the ships. This will include any speci.al considera
tions for coi1trol of quality and accuracy. The specification is 
scheduled on our revised milestone chart. 

8. Data will be submitted to the Project Office within 120 days 
of the completion of a cruise or 3 month data GOllection period, 
unless a written waiver has been received from the Project Office. 

· This does not apply to report requirements. 

Personnel involved with this RU are as follows: 
la. R. Michael Reynolds Scientific design, analysis, 

program administration 
6 months 

lb. Bernard Wa.lter Scientific ·des·ign, data 6 months 
analysis, hist.orical 

. 2. s. A. Macklin 

3. · Data Analyst 

cc: R. Overstreet 
R. Charnell 
J. Galt 
J. Apel 
A. Macklin 

summaries 
Field operqtions, logistics, · 12 months 
data archival, preliminary 
analysis 
Aircraft data analysis, 
Case study preparation, 
Scientific programming 
and graphics 
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XV. MILESTONE CHART 
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TO: 

TITLE: 

PROPOSAL NO: 

PRINCIPAL INVESTIGATOR: 

TOTAL COST: 

INSTITUTION: 

DATE: 

PERIOD: 

RESEARCH PROPOSAL 

OCSEAP/NOAA 
Rx4 
325 Broadway 
Boulder, Colorado 80302 

Administrative and Technical Support for 
The OCSEAP Data Processing Center and the 
NODC/OCSEAP Representative - RU 370 

AEIDC 77-06 Modification 112 

David M. Hickok 

$100,000 

ocs 77-24 
ocs 78-7 

Arctic Environmental Information & Data Center 
University of Alaska 
707 A Street 
Anchorage, Alaska 99501 

September 9, 1977 

October 1, 1977 - September 30, 1978 

~ffi-14£e 
David M. Hickok 
·Principal Investigator 
AEIDC, University of Alaska 
Anchorage, Alaska 99501 
(907) 279-4523 

Dr. K. ~lathe · 
Vice.Chanccllor for Research 

and Advanced Study 
University of Alaska 
Fairbanks,' Alaska 99701 
(907} '•79-7551 

Mr. A. B. Frol 
Director of Administ1ative Services 
University of Alaska 
Fairbanks, Alaska 99701 
(907} 479..:.7551 

Hod Lfication /12 date: September 9, 1977 601 



·cPF-1 

CPF-2 

CPF-3 

CPF-4 

CPF-5 

ADMINISTRATIVE & TECHNICAL SUPPORT FOR THE 
OCSEAP DATA PROCESSING CENTER AND 

THE NODC/OCSEAP REPRESENTATIVE 

October 1, 1977 - September 30, 1978 
Contract #03-5-022-56 

Task Order 1124 
Research Unit 370 

Salaries/Benefits/Overhead 

1 Data Control Clerk I 
1 Data Control Clerk II 
1 Personal Secretary 

QOBO :H/hrs @6.56i 
2080 M/hrs @7.00

1 1664 M/hrs @6.78 
832 M/hrs @~0% of 5.211 1 Work Study Student*(Fr.

2
7) 

10% Salary Increments 

Sub-Total Salaries &.Wages 

Staff Benefits: 20% of Salaries and Wages 
Overhead: 50% of Salaries and l.J'ages3 

Total Salaries/Benefits/Overhead 

Travel and Pet Diem 

Equipment 

Monthly 

Lease IBM 3741-4 mo. 418 
Lease Intelligent Entry 

Data Hardware Discette 
Based System - 10 mo. 840 

Lease Graphics Terminal-12 mo. 100 

Total EquipmentLease 

Logistics Support Costs 

Estimated Cost of Providing Data; etc. 

602 

Total 

$1,672 

8,400 
1,200 

Technical 

13,645 
14,560 

5,641 
867 

3?471 

38,184 

64,913 

-0-

11,272 

-0-

-0-

Admin. 

5,641 

564 

6,205 

1,241 
3,103 

10,549 

-0-

-0-

-0-

-0-



CPF-6 

TOTAL 

Other Direct Costs 

Supplies 
Commercial Data Processing 
Telecommunications 
Xerox & Duplication 
Rent - Office/storage space 352 sq. ft. @1.25 

Office Equipment 
Phone System 

Total Other Direct Costs 

$5,280 
504 
300 

1,500 1,396 
1,475 -0-

811 -0-
2,000 

-0- 6,084 

3,786 9,480 

$79,971 $20,029 

1 

2 

3 

Time shown under each person indicated the estimated number of actual 
hours they will work on the project. Time for annual, sick and holiday 
is included. 

The proposed staff increment for FY78 is 10%. 

The follm-.1ing overhead rate is proposed: 

Period %of Salaries & Hages 

October 1, 1977 - September 30, 1978 Fixed 50.0 

* A program is aval.lable through the University of Alaska '"hereby students 
can obtain jobs up to a certain amount per semester (determined by their 
eligibility regarding student hours taken and/or their·own financial 
situation), sponsored by the College \\fork-Study Program. The federal 
government pays the student 80% through the Program and the work provider 
20% of the wages. 
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INTERAGENCY AGREEHENT 
between NOAA/OCSEAP and NIDR~ NIH 

(revised September 26, 1977) 

Research Unit 371 

I. PERIOD OF AGREHtENT: Remainder of Federal FY 1977 

II. NATURE OF SERVICES: The NIDR shall provide the necessary 
personnel, equipment, and expendable supplies to maintain 
files, respond to requests, and provide products relative 
to existing OCSEAP microbiological data in accordance with 
the statement of work outlined in the proposal submitted 
by Dr. Micah I. Krichevsky, Chief, Microbial Systematics 
Unit, NIDR, dated January 25, 1977 . 

.III. ESTIMATED COSTS: The transfer of funds to support this 
agreement will not exceed $5,000 for the period in Fiscal 
Year 1977 defined in I. above. 

IV. METHOD OF PAYMENT AND ACCOUNTING: An advance payment at the 
beginning of the period defined in I. above in the amount 
estimated for that year shall be made upon receipt of 
Standard Form 1081 by NOAA. 

V. REPORTING REQUIREMENTS: The NIDR Project Officer will 
fon~ard at the end of FY 1977 a summary report on the 
program activity under this agreement to the NOAA Liaison 
Officer named herein. Included in this year-end report 
will be a discussion of the resources utilized by the 
Micorbial Systematics Unit in performing the tasks outlined 
in the statement of work. An encumbrance for FY 1977 \vi 11 
be established against Purchase Order Number 01-7-022-13243 
upon initiation of this agreement. 

VI. PROJECT AND LIAISON OFFICERS: Mr. James J. Audet is 
designated as NOAA Project Officer and in that capacity 
will serve as liaison officer for NOAA in contacts with 
NIDR relative to this agreement. Dr. Micah I. Krichevsky 
is designated as NIDR liaison officer for administrative 
affairs with NOAA relative to this agreement. 
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NOAA/OCSEAP and NIDR, NIH Interagency Agreement (page 2) 

VII. This agreement may be amended 'by mutual \'Jrittten consent 
of both parties. 

, oo;;J~ 
Woj~,? ~L 

Concur: Wayne Fischer 
EDS Data Management Representative 

Approved: 

Dr. David B. Scott, D. D. S. 
Director 
National Institute of Dental Research 

cc: J. J. Audet, NOAA 
Executive Officer, NIDR 
Dr. Micah I. Krichevsky, NIDR, NIH 
Director, NIDR · 
Wayne Fischer, OCSEAP 
Mauri Pelto~ OCSEAP 
Wanda Power, OCSEAP 
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AETURN TO 

Project Control Office, DCRT 
Building 12A. Room 3013 
National Institutes of Health 
Bethesda, Maryland 20014 

INTERAGENCY AGREEMENT .FOR ANNUAL RENEWAL OF 
DCRT OUTSIDE ACCOUNT AUTHORIZATION 

OFFICIAL 1-JAME )F REQUESTING AGENCY AND CotJ.PONENT D1 r ACCOUNT -----·-·-·--·-· ?Jr~r~11 
: i 1! : 

PERIOD COVERED 8Y RENEWAL I 977!T3 0 SE}''T!:Mf:::,E:J}. 127~ 
CONDITIONS OF USE ! 

! 
-~---.-. ------, , 

By renewing the existing agreement far DCRT services, requester agrees to the following: 

1. All use will be in accordance with DCRT Standard Operating Procedures as expressed in the User's Guide and other tech:-~ical 
publications. Use will be on a time available basis subject to Nlli's production requirements. Since the sponsor or his designee 
will submit computer mns directly to DCRT'S computer, the requesting agency assumes responsibility for all charges incurred. 

2. This agreement is of the nature of an interagency agreement in accord with the U.S. Code 31-686. 

3. If estimated maximum costs, amounts obligated, fiscal year limitations, etc., are required by internal procedures of requesting 
sgency, the r~quester assumes full responsibility for assuring that these are not exceeded and for reimbursing NIH for services 
ectually used even if any such internal limitations are exceeded. Payment will be made by the requesting agency upon receipt 
of periodic billings initiated by lhe Office of Financiai Management, NIH, based on actual services used at standard mtes of 
the NIH Service and Supply Fund. 

4. When lhe use requested is to be terminated, requester will so inform DCRT and will initiate steps to: release all tap~:~s. di!1ks, 
equipment end online storage space being used; request deactivation of the account number and all user initials assigned to it; 
and notify the Technical Information Office to suspend all mailing of technicalli1erature. In the event tile requester fails to do 
this, DCAT upon discovering that use has discontinued vti/1 do so with the act!lal costs of doing so charged to tile 1equ1'1ster. 

FINANCIAL OFFICER RESPONSIBLE FOR RECEIVING AND PAYING BILLS 

NAME (Print or type) 

__ D~Gd.I=Ec!=.LW!MA-'!..N'--'-'N'----------~----,-----=--=:-:-:-:-'~----=-------
·TITLE APPROPRIATION N.O. 

_lllEICJJ)JL_D_C.S_EA PRQG.RAM QFFlCE 
ADDRESS NOAA/ERL/OCSEAP (RX4) SUSSEX I SUITE 430' 1790 - 30th STREET 
__ ...,..;f;lQJ.J~R~ ...COLORAD0-8D302.___,---~. --------------------1 
METHOD OF PA'I~.~Et~ I 1

1 

Services to be billed on ·Internal Agency Reference 
BIJ 1 :flf!J"J!11 OE 0 SF-10SO or 0 SF-1081 (Agreement No., Purchase Order No., etc.) 

AUTHORIZATION TO COMMIT FUNDS OF REQUESTING AGENCY 

-·-i'E"~~ '-~~ ~ 
NAME . L=:::-.~:L~t::L:.C& -u --- :0.:::::--~-----·~-----------~~-:-· ·---·--

TYF·E OR Pf<INT DAlE 

]
' -9..l.S.-.7-7------

TITLE FHONE . 

ADf1INISTRATIVE OFFICER, OCSEA PROGRA~1 OFFICE FTS: 323-6562 
-------~ ~~~~~~-------------------L----

ORGAN IZA T!ON 

NOAA/ERL/OCSEA - BOULDER, COLQ~RA~D~O~~~~~~~~~~~~~~~~~~~~~ 

DCRT /NIH ACCEPTANCE 

N.IH 1767-4 
3-74 

D.irector, DCRT, NlH 
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:-~01-.:; 9G-:?:2tl2 
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SEPTEMBER 1, 1977 

TO: KRICE:::VSKY,N. 

FPC~: PPOJSCT CONTROL OFFICER, DCRT 

S U 2J ECT: DCRT ACCOUNT NU [1BER ]_bH1_ 

J!; ORDER 'fO ASSURE UNINTERRUPTED USE OF THE liTH CONPUTER SfRVICES FOR 
FISCAL YEAR 1978, IT IS MANDATORY THAT THE ATTACHED INTERAGENCY 
AGREEKENT RENEWAL FORM, NIH 1767-4, BE FILLED OUT AND· THE INFOR~ATION 
LISTEC BELOW BE UPDATED. TWO COPIES OF FOBH NIH 1767-4 AND ONE 
CORRECTED COPY OF THIS MEMO MUST BE RETURNED TO THE PROJECT CONTROL 
OFFICt, DCRT, BG. 12A, RM. 3013, NATIONAL INSTITUTES OF HEAlTH, 
BETHESDA, MARYLAND, 20014 BY SEPTEMBER 30, 1977. 

FAILURE TO COMPLY WILL RESULT IN CANCELLATION OF YOUR NIH COMPUTER 
CENTER ACCOUNTS. B.EFORE A USER CAN BE DELETED FROt1 AN ACCOlJN·r, ALL DATA 
SETS STORED WITH HIS INITITALS MUST BE REMOVED AND ALL TAPES MUST BE 
RELEASED. ALL DATA SETS A~D TAPES MUST B~ CLEARED FROM AN ACCOUNT 
BEFOR~ IT IS CANCELLED. DATA SETS AND TAPES FOR ACCOUNTS WHICH ARE NOT 
RENE\~ED lHLL BE SCRATCHED HITH THE COSTS OF SO DOING CHARGED TO THE 
ACCOUNT. 

PLEASE ATTACH A SHORT,STATEMENT DESCRIBING THE PROGRAM AND MISSION OF 
THE OFFICE WHICH THE ACCOUNT IS SUPPORTING AND THE TYPE OF COMPUTATION 
OR PROCESSING FOR r1H.ICH YOU USE NIH 1 S CONPUTER CENTER. HOH THI: USE OF 
NIH FACILITIES CONTRIBUTES TO fHSSION 1\CCOt1PLISHt1ENTS SHOULD. BE 

INCLUDED. L/JSj '/t=AR~ S/Ai-.t:-/111:1-/J/,S/..Lt.L 0/?/;4rt_~ .. 
THE PROJECT CONTROL OFFICEr PHONE 496-6146, WILL BE GLAD TO~ ~NS;EB ~~ 
QUISTIONS YOU MAY HAVE. 

TITLE OF ACCCUNT: ATLAS-OCS ANALYSIS NOAA 

SPONSOR OF ACCOUNT: KRICHEVSKY,N. LOCATION: -3-& +.3-r 31 "3 B 0 4 
AUTHORIZED USERS: (DCRT PROGRA~MERS NOT INCLUDED.) 

NAHE BOX 

ATLll.S, RONALD M. 545 

KRICHEVSKY, ELAINE J. 545 

KRICHEVSKY, MICAH 545 

PHON:: NO. LOCATION 

502-636-4429 UN.OF LOUISVILLE~ L 

63652 31 3B06 

63652 31 3B06 

SUB1UTTED BY 

TITLE: 

PHONE: 
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INTERAGENCY AGREEMENT 
between NOAA/OCSEAP and NIDR, NIH 

I. PERIOD OF AGREH1ENT: Federal FY 1978 

II. NATURE OF SERVICES: The NIDR shall provide the necessary 
personnel, equipment, and expendable supplie~ to maintain 
files~ respond to requests, and provide products relative 
to existing OCSEAP microbiological data in accordance with 
the statement of work outlined in the proposal submitted 
by Dr. f~icah I. Krichevsky, Chief, Hicrobial Systematics 
Unit, NIDR, dated January 25, 1978. 

III. ESTIMATED COSTS: The transfer of funds to support this 
agreement will not exceed $6,000 for the period in Fiscal 
Year 1978 defined in I. above. 

IV. METHOD OF PAYr1ENT AND ACCOUNTING: An ?J.dvance payment at the 
beginning of the period defined in I. above in the amount 
estimated for that year shall be made upon receipt of 
Standard Form 1081 by NOAA. 

V. REPORTING REQUIRH1ENTS: The NIDR Project Officer will 
forward at the end of FY 1978 a summary report on the 
program activity under this agreement to the NOAA Liaison 
Officer named herein. Included in this year-end report. 
will be a discussion of the resources utili zed by the 
Micorbial Systematics Unit in performing the tasks outlined 
in the statement of work. An encumbrance for FY 1978 will 
be established against Purchase Order Number 01-7-022-13243 
upon initiation of this agreement. 

VI. PROJECT AND liAISON OFFICERS: Mr. James J. Audet is 
designated as NOAA Project Officer and in that capacity 
wi 11 serve as .1 i a i son officer for NOAA in contacts with 
NIDR relative to this agreement. Dr. Micah I. Krichevsky 
is designated as NIDR liaison officer for administrative 
affairs with NOAA relative to this agreement. 
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NOAA/OCSEAP and NIDR, NIH Interagency Agreement (page 2) 

VII. This agreement rnay,be amended by mutual writtten consent 
of both parties. , 

~ q- ;;E_,a-t/L___ 
Way~~ 

\ ' 

Concur: 
EDS Data Management Representative 

Approved: 

Dr. David B. Scott, D. D. S. 
Director 
National Institute of Dental Research 

cc: J .. J. Audet, NOAA 
Executive Officer, NIDR 
Dr. Micah I. Krichevsky, NIDR~ NIH 
Director, NIDR 
Wayne Fischer, OCSEAP 
Mauri Pelto, OCSEAP 
Wanda Power, OCSEAP 
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transport, Retention, and Effects of Toxfc Petroleum Hydrocarbons in 
Experimental Food Chains 

Research Unit No. 389 

Principal Investigator: Dr. Jeannette Whipple 

NOAA/National Marine Fisheries Service 
Southwest Fisheries Center 
Tiburon Laboratory 
Tiburon, California 

A small amount of supplementary funds was granted to continue 
the research of this unit into FY 78 with a completion date of 
May 31, 1978. 
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INTERTIDAL AND SHALLOH SUBTIDAL HABITATS IN 

LOWER COOK INLET AND 
THE NEGOA REGION 

OCSEAP Research Unit #417 
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Principal-in-Charge: Richard C. Miller 

Principal Investigator: Dennis C. Lees 

Total Project Cost: $131,300.00 

Organization: Dames & Moore- Anchorage, Alaska 

Date: 20 July 1977 

Organizational Approval: 

'2J4 k) ,......._____.. -
Robert H. Winn, Managing Partner-Anchorage, 20 July 1977 
510 "L" Stree, Suite 500, Anchorage, Alaska 99501 
(907) 279-0673 
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Financial Officer: 

Benoist, Admin1strat've Manager, 20 July 1977 
51 "L" Street, ·Suite 500, Anchorage, Alaska 99501 
(907) 279-0673 . 
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C. TECHNICAL PROPOSAL 

l. ECOLOGICAL STUDIES OF INTERTIDAL AND SHALLOW SUBTIDAL HABITATS IN 
LOWER COOK INLET 

Research Unit-#417 
Contract No. 03-6-022-352532 
1 October 1977 to 30 September 1978 

II. PRINCIPAL INVESTIGATOR 

Dennis C. lees 

I I I. PROGRA~-1 COST 

Tota 1 - $131 ,300 
Distribution of effort 

lower Cook Inlet - 81% 
NEGOA • 19% 

IV. BACKGROUND 

The intertidal and shallow subtidal regions of lower Cook Inlet and the 

NEGOA region are extremely important components of those systems, and 

are crucial to the well-being of their biological assemblages. The 

macrophytes in these regions produce a large proportion of the plant 

materials utilized by detritivores in deep and shallow water through

out the lower inlet. Several species of commercial importance (e.g., 

shrimp and clams) depend directly upon such materials for food. Many 

other commercial species (e.g., salmonids, halibut, several crab 

sp~Cies) feed heavily on various detritivores such as hermit crabs, 

worms, snails, small shrimps and clams, which also depend largely 

on a;lgal debris. In the past few years, information 1 inking the 

macrophyte producers to commercial fisheries has begun to emerge but 

the full importance of this linkage has yet to be recognized. 

Additionally, many important-marine birds and mammals feed heavily 
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on organisms which live in the inshore areas and depend upon plant 

material produced by macrophytes. Furthermore, the littoral zone is 

quite important to many commercial species for spawning and rearing 

during their early life stages. 

' 
In this study, strong emphasis will be placed on acquiring data on 

primary production of the major seaweeds from the high intertidal 

zone to a depth of -60 feet. These data will assist in assessing 

relative importance of the three major basic food sources (macro

phytes, phytoplankton and plant debris from land) for the biological 

assemblages in lower Cook Inlet and the NEGOA region. Additionally, 

data on trophic structure within the littoral zone will be collected 

to examine patterns of energy transfer. 

These types of information are important in assessing the potential 

impacts of technologic~] and resource development on commercial and 

non-commercial stocks of organisms. Furthermore, they increase ~he 

understanding of the biological assemblages supporting commercial 

fisheries and will eventually permit more enlightened management of 

fisheries stocks. The data produced will be of particular importance 

to investigators examining inshore fish ·and bird populations and off

shore benthic assemblages, all of which interact heavily with the 

littoral assemblages. 

Basically, this work is a continuation of a line of research that 

commenced in 1974 and 1975 to assess the general attributes of the 

intertidal and nearshore assemblages in lower Cook Inlet and outline 
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important relationships and pathways.· We are now attempting to answer 

some of the more fundamental questions posed by those studies. These 

s.tudies are especialli relevant to the OCS decision-making process 

because they provide information showing the importance of the near..: 

shore and intertidal habitats to the biological systems and fisheries 

of Cook Inlet, NEGOA and Prince William Sound. Knowledge of the role 

of these habitats is important because they have the greatest pro

bability of sustaining effects from OCS developm~nt, but also appear 

to be very important to other faunal assemblages in lower Cook Inlet· 

as food resources and nursery areas. It appears that the contribution 

of plant material by the major kelps may be very important to several 

other faunal assemblages ~n lower Cook Inlet, because of both the 

quantity produced and the chronology. Detailed information is crucial 

to evaluate the ·role of macrophytes, a large preponderance of which 

are located near potential areas of development. 

V. OBJECTIVES 

1. To ·assess seasonal ch~nges in composition and define 

trophic relationships among dominant intertidal and 

subtidal organisms in representative habitats in lower 

Cook Inlet and in the NEGOA region. 

2. To compare FY75 and FY78 data in order to define long 

term changes in composition and distribution within the 

areas. 
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3. To collect information on primary production, growth and 

standing crop for major macrophyte species, a.nd growth 

and standing crop for selecteq invertebrate species .. 

VI. GENERAL STRATEGY AND APPROACH 

The general strategy is to develop an understanding of the species 

composition, major energy pathways and seasonal fluctuations in 

energy transf~r in three major intertidal or nearshbre habitats in 

lower Cook Inlet and the NEGOA region. At this point in time, the 

approach remains rather broad; many of the details of the proposed 

research will be developed during the OCSEAP planning meetings. 

Although the studies are of·a quantitative nature, the small .number 

of sites being examined provides only a preliminary perspective of 

community dynamics in the Inlet and the NEGOAregion. 

Site specific studies were begun during FY76 in the NEGOA region 

and during FY77 in lower Cook Inlet. Three major habitat types 

examined included rocky intertidal and subtidal, sandy intertidal 

and muddy intertidal. The general strategy and approach in the 

proposed continuation work wi)l remain essentially unchanged. 

Sites have been occupied on a seasonal basis. Research has been 

dJrected at obtaining info'rmation on seasonal changes in compost

tion and distributibn of the dominant intertidal and subtidal 

organisms, and defining their trophic relationships. Data on 

density, relative coverage and biomass of characteri_stic species ' 

are being obtained by direct observation from replicate quantitative 

samples. Additionally, data are being collected in lower Cook Inlet 
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to permit estimation of primary production by the major intertidal 

and subtidal macrophytes on rock substrates. A major intent of 

the proposed continuation is to collect additional information on 

temporal growth patterns and biomass distribution for the major 

algal species. 

Two main changes in the general strategy are pr.oposed for FY78. 

First; these studies will be expanded into the NEGOA region 

(Latouche Point and the Port Etches~const~ntine Harbor complex) 

on a limited scale. Second, because of apparently high temporal 

homogeneity in faunal composition and distribution in the sandy 

and muddy habitats, samp 1 i ng frequency wi 11 be reduced to b1o 

periods during the year (early spring and late summer). Otherwise, 

the approach will remain the same. Studies in these areas will be 

coordinated closely with those of Dr. Howard Feder (R~U. #5), Dr. 

Jerry Larrance (R.U. #425) and Nr. Peter Jackson (R.U. #512). We 

will provide direct support to those investigations by conducting 

detailed SCUBA studies in specific inshore areas. Findings will be 

compared and closely integrated in a timely fashion so as to make 

the best use of field efforts. Where possible, field work will be 

conducted concurrently so as to make efficient use of logistical 

support. Additional coordinations will be made with Dr. Paul Arneson 

(R.U. #3), Dr. Tom English (R.U. #424) and Carl Lensink (R.U. #341) 

with whom there may be 1 imi ted i nvo 1 vement. Additionally, we wi 11 
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conduct reconnaissance studies in Chiniak and Marmot Bays on Kodiak 

and Afognak Isla;nds, and in other areas of opportunity. 

VI I. SAt4PLING t4ETHOOS 

On rocky substrates in lower Cook Inlet, stations will be occupied 

five·times during the year, allowing greater sensitivity to the 

large seasonal changes in the development of algal assemblages. 

The NEGOA sites \'Jill be sampled only three times a year. Informa

tion-will be collected from three distinct zones, namely (1) 

rockweed-littorine, (2) mussel, and (3) laminarian zones. The 

latter zone is quite broad, extending from low intertidal down to 

below -60 feet; it will be examined at one intertidal and three 

subtidal levels. Densities, relative cover, biomass and size 

structures of organisms will be determined from replicate quadrats 

of various types (0.01 to 25m2); quadrat size will depend upon 

the size and relative abundance of the respective species. Cover

age will be determined ·by visual estimation from within the quadrants. 

GrmoJth rates and conservative estimates for primary production for 

the major laminarian kelps will be measured by several methods. In 

all cases, a ~umber of plants will be individually tagged. Major 

blade growth in laminarian kelps occurs in the meristem area, at the 

distal end of the stipe along the base of the blade (frond). Th~ 

rate of blade growth for many kelp species can be determined by 

marking the blade at a certain distance above the meristem and then 
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observing the rate of migration of the mark from 'the meristem to 

the tip of the blade. Changes in the overall length of the blade 

give a highly inaccurate picture of growth because the end of the 

blade is continually eroding away as a consequence of wave action 

and tidal currents, and the rate of erosion changes continually in 

response to sea and plant conditions. Different methods of marking 

the blades are necessary for different plant types. With laminaria 

and Nereocystis, it is feasible to punch small holes in the blade 

and follow it through time. For Alaria spp. and Agarum it is neces

sary to implant a stainless steel staple in the midrif of the blade 

and monitor its changes in position through time. 

Using individually tagged plants, these methods provide size specific 

rates of tissue production. By integrating size specific rates to 

size structure and density data for the respective species, it is 

possible to develop a very conservative estimate .of net primary pro

duction for each species studied. Additional components of total net 

primary production not examined by this method include mucus, a sig

nificant metabolic product for laminaria groenlandica, and sporophyll 

production for ~·1ar·ia spp., and spore production for all species ex

amined. 

length-weight regressions will be developed, and variations in stipe 

length/weight relationships at various times of the year. These data 

will be used to develop biomass estimates from size data,to indicate 
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plant conditions, arid possibly to establish the age structure of 

,the plant populations. 

Soft sediments will be sampled two times during the year. The 

density and size structure of animals in soft substrates will be 

examined in samples obtained ·with large (10 em diameter) core 

tubes. Core samples will be screened through 1.0 mm sieves to 

eliminate the sediment fraction. The remaining fraction will 

be preserved with formaltn. 

Trophic structure will be determined from observations of feeding 

activities and stomach analysis of organisms in the study area. 

This aspect of the studies will be qualitative, i.e., the rela

tive importance of observed feeding relationships will not be 

determined. 

Replicated samples on both rock and soft substrates will be positioned 

in a stratified random manner. The degree of replication will vary 

according to limitations in field time but the desire is to reduce 

variance to the lowest practical level. 

VII I. ANALYTICAL r·1ETHODS 

The fo 11 ovli ng types of ana 1 ys is wi 11 be employed: 

Biological: 

Density and relative coverage data v1ill be collected in. the field 

using quadrats or various sizes (from 1/16 m2 to 50.m2, depending 

upon the density of the organism measured). 
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Size measurements, including linear and wet weight measurements, will 

be for selected species or algae and invertebrates. 

Analysis of gut contents will be made for selected species of 

fish, starfish, crab and snafl. Data \'Jill be obtained by opening 

stomachs to examine for prey species. The abundance and size of 

each prey i tern \'Ji 11 be recorded where app 1 i cab 1 e. 

Statistical: 

Population parameters will be described where applicable, using 

a method developed from the Brody-Bertalanffy growth equations 

(Ebert, T.Aa, 1973, Oecologia 11:281-298), which generates esti-

mates for grm-Jtll and mortality rates, age-specific size, and 

longevity. 

Standard descriptive ecological statistics (diversity indices, 

classification techniques, etc.) will be used to assist in 

describing the assemblages examined, particularly from soft sub

strates. Analysis of variance techniques will be utilized to com

pare among sampling sites and levels, and among seasons. 

IX. ANTICIPATED PROBLEMS 

The main problems anticipated are logistical and will be discussed 

in Section XIV. 

X. DELIVERABLE PRODUCTS 

A. Digital Data 

1. Listing of types to be provided by research - those items 
) 

noted with an.'x' will b~ provided. Additional digital data to 
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be provided include size-frequency summaries, algal growth 

rates, and feeding data (on File Type 0~3 format). The 1977 

NODC taxonomic code will be used for digital data fields 

requiring species identifications. 

B. Narrative Reports - No special reports at this time. 

Administrative reports will be submitted quarterly, using the 

format prescribed by the OCSEAP office for quarterly reports; 

they will report on the progress of the studies. 

An annual report will be submitted in April 1978 summarizing the 

data collected during the study to date and discussing the find

ings as they relate to the lO\'Jer Cook Inlet systems and the find

ings of other investigators. 

C. Visual Data 

Location maps 
Zonation diagrams for major species and assemblages 
Food web diagrams 
Temporal abundance charts for seaweeds 
Size/weight regressions for selected species 

D. Other Non-digital Data - none anticipated 

E. Data Submission Schedule 

1. Lower Cook Inlet 

Date of first data collection - 10/77 (Algal growth rate 
studies in Kachemak Bay will continue) 

Completion date for data collection - 9/78 
Data will be submitted by quarter . 
If processing load permits, data will be submitted in 

January, April, August and December 1978 
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fiLE TYPE 030 - INTERTIDAL DATA 

Co~mon to all records 
xFile Type - 3 bytes wide 
xFile Identifier - 6 
xRecord Type - 1 
xStation Number (Record Types 2,3, &4) - 5 
xSequence Number (Record Types 2,3, &4) - 4 

Record Type '1' - Fiie Header 
xVesse1 Name/Cruise Number - 11 
xCruise Dates - 6 
xSenior Scientist/Investigator/Institution 

Record Type '2' - Station Header 
xGeographic Position - 15 
xDa te/T i me - 10 
Sur·face vJater and Air Temperatures 
Salinity 
Secchi Depth 
i~eather (codes) 
Wind/Sea State (codes) 
Beach Exposure Direction 

xSubstrata Type (code) - 3 
xHabitat Description (codes) - 4 

Record Type '3' - Site Header 
Catalog/Photograph Numbers 

xGear Type (code) - 1 
xTransect Number/Direction - 2 
xMeter Number - 4 
xSample/Zone/Arrow Number - 3 
xQuadrat Size/Elevation/Slope - 5 
xSubstrata and Surface Topography 

Types (codes) - 6 
xCollection Time - 4 
xSieve Size - 4 
Dilution Volume 

xSediment Volume - 7 
Grain Size 

xGrab Number - 2 
Patch Grid Size 
Total Hork Area 
Number of Grids Occupied 
Distance of Net Tow · 

xWater Depth - 5 
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Record Type '4' - Sample nata 
xNODC Taxonomic Code/Subspecies 

(code) - 10 
Sex (code) 

xSample Condition (code)-3 
xPercent Coverage - 3 
xCount of Species - 5 
xltlet and Dry V!ei ghts - 7 
xMinimum/Maximum/Mean Lengths -6 
Minimum/Maximum/Mean Widths 

- 19 Minimum/Maximum/Mean Age 
Number of Grids Occupied 
Displacement Volume 
Dilution Volume 

xPlant Height - 2 

Record Type '5' - Individual 
Sample Data 

xNODC Taxonomic Code/Subspecies 
(code) - 10 

Sex (code) 
xSample Condition (codes) - 3 

Age 
xWet/Dry Heights - 7 
xLength/Width of Sample - 6 
Displacement Volume 

Record Type '6' - Profile Data 
Oxygen 
pH and pH Scale (code) 
Temperature and Salinity 
Permafrost Depth 
Secchi Depth 
Grain Size (Phi unit levels) 

Record Type '7' - Text 
xText/Comments 



DATA PRODUCTS SCHEDULE 

Data Type Media Estimated Collection 
· ( i • e. In terti da 1 , (Cards, Cpading Volume (Volume OCSEAP Processing and Period (Month/ 
Benthic Organisms Sheets, Tapes, of processed Format Formating done Year to ~1onth/ Submission 

etc.) Disks) cessed data) (if known) by PI (Yes/No) Year). (r~o nth I Yea rl 

Rocky Intertidal Disks 10,000 030 & Yes 10/77 to 7/78 12/78 
Subtidal-lower records 023 
Cook Inlet 

Sandy and muddy Disks 5,000 030 & Yes 10/77 to 7/78 ·12/78 
intertidal-lower records 023 
Cook Inlet 

0\ Rocky intertidal Disks 10,000 030 & Yes 10/77 to 7/78 12/78 
N and subtidal- records w 

NEGOJl. region 



FILE TYPE 023 - FISH CATCH DATA 

Record Type 11' -Same ranges as for File Type 030 

Record Type '2' - Not used 

Record Type '3' 
xFile Type - 3 bytes wide 
xFile Identifier ~ 6 
xRecord Type - 1 
xAgency Code - 2 
x\fessel Code - 2 
xCruise Number - 2 
Haul Number 
Sample Number 

xTaxonomic Code - Predator - 10 
xTaxonomic Code - Prey - 10 
xNumber of Prey Individuals - 5 
xVolume of Prey Individuals - 5 
Organ Code 
Stomach Fullness 
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2. NEGOA Region 

Date of first data collection - 7/78, if conducted 
Completion date for collection - 9/78 
Data will be submitted by quarter 
Data will be submitted in December 1978 

XI. INFORt1ATION REQUIRED FR0~1 OTHER INVESTIGATIONS 

Arrangements are being made to acquire the following information: 

A. Data from intertidal clam surveys in Cook Inlet (AOF&G) 

B. Descriptions of intertidal and nearshore assemblages for Outer 
Kenai Peninsula and lower Cook Inlet (Dames & Moore) 

c. NEGOA OCS reports (Dr. Steve Zimmerman) 

D'. Benthic reports from Cook Inlet (Dr. Howard Feder) 

E. Bird feeding data from lm'ler Cook Inlet (Dr. Paul Arneson & 
Gerald Sanger) 

F. Inshore fish data from lower Cook Inlet {Mr. Pete Jackson, 
ADF&G) 

XII. QUALITY ASSURANCE PLANS 

Consistency in species identification is assured by frequent inter

comparison of species .identifications organisms among the field 

investigators and referral of·questionable organisms to taxonomic 

specialists. 

Size measurement techniques will be standardized among investigators. 

Estimation of coverage will be compared frequently among investi

gators to calibrate results. Adequacy of the sampling program 

is provided by examination of the variances for dominant species. 
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XIII. SPECIAL SAMPLE AND VOUCHER SPECH1EN ARCHIVAL PLANS 

Voucher specimen collection will be retained in the Dames & Moore 

office in Homer during the study and transferred to the Institute of 

Marine Science, University of Alaska, at the termination of the 

program. 
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XIV LOGISTICS REQUinEMENTS 

A. Lower Cook Inlet 

For OCSEAP use only. 
RU.# . 
Discipline 
Area of Operation --

LOGISTICS REQUIREMENTS 

P ~ase fill in all spaces or indicate· not applicable (N/A). 
n :essary. BuC:;zt l~,n~ ite:'}s ca~c.C!rning logisti:::~ ~h:::u.ld h:: 
described on these forms. 

Use additional sheets as 
key~~ t~ the rel~v~~t ite~ 

I iTITUT!ON · Dames & Noqre PRINCIPAL INVESTIGATOR Dennis C. Lees 

A SHIP SUP?ORT 
-Delineate pr-oposed tracks and/or· sampling grids, by leg, on a chart of the area. 

Iuclude a list of proposed station geographic positions. See attached Figure 1' 
for lower Cook Inlet 

--Describe types of, observations to be made on tracks and/or at each grid station. 
Include a desct'iption of shipboard sampling-operations. Be as specific and co:n
prehensive as possible. Vessel will be used as a diving platform and for transpor
tation in lower Cook Inlet. 

3 l·Jhat is the optimurn time chronology of observations on-a leg and seasonal basis 
and '..,rhat is the maximum anowable departure from.these optimum times? (Key to 
chart on:nared under Item 1 when necessary for c1ari'f·icaticn.) Vessel must be. 
schedu1 ed 'during 1 m·J tide series in November 77, February, f\·lay, June and August 
78, as we 1l as between the l m·: tide series in each samp 1 i ng period. 

•. Hm·i many·sea days are required .f9r each leg? {Assume vessel cruising spe.ed of 
14 knots for NOAA vessels. Do not include running time from port to beginning
point and from end point to port and do not iriclud~ a weather factor.) 
lS cays per survey for five survevs. . 

---r>:-oo youcons ·; dcr-yoLll~ ·i nves=-:t...::,_i . .:.:.g~c:.~t=:r-1 o...;:.n~t-o~be---:t:-;·h_e_p_n-=-· n-c-;· i-p-a"'l_o_r-1e~f,-o_r __ :-;th_E-:_: _o_p_e_ru-'L:-:i-o-n--:--t'hu_s_· ---J 

requiring other activities to piggyback or could you piggyback? This should be 
principal activity on diving operations. t·le could piggyback on intertidal surVeys. 
Approxili1ate'ly how many vessel hours pet day will be required for youl· obsprvations 
and must these hours be dur·ing daylight? Include an estimate of sampling-time on 
$tation and Siimple processing time between stations. 10 to 12'l1rsjday; davlioht 
except in October, November and March. ~ ~ 

---·-- -----· --What equipment and personnel would you expect the ship to provide? Work and storage 
space, a suitable sklff and motor·far diving and intert1dal vJOrk; a boat operator. 

WhaCis.the ap~-·o-x--in-Ja~t-e~·~-,e~i~g7h~t--a-n-d~v-o"'l-um-e~o~f~eq-u~i~p-m_e_n~t-~-,o-u~w~i~1~l~b-r~i-n-g~?~-

7 50 1 bs . , 50 'f_t. ·-=--·--~~-::--:-----;--;:-;-~:---:-:-·-----...--;----:.-----~ 
P.. \·h11 y•:Jur data or equ·ipmt:nt reqUlre spec1al handl1ng? _ ...... Y ..... e....,s ___ If yes, please 

describe: Compressed air tan!~s. 

S. l~ili }':JU reqtl"ire any gasses and/01~ chem1cals? ___ [JO rf yes, they shot:id b~ On 

board ~he sl1ip prior to departure from Seattle or time allowed for shipm2nt by 
ba rqe. 

--rD.Oo yot:-~-~-~~-ve-a ship preference·, either NOAA or non-NO.~J'.? lf "yes" p"lease ncu;;e the 
vessel and f]iv~ the reasun for so specifying. Yes. WV liur.Jclinger. Local knovJledge, 
operational conf/enience, availability. 

-rf:-~ lf you-:-t!corn:nend the use of a non-NOAA.vessel, what is the_pe1· sea day charter 
cost anG h<Jve you ·verifi2d ·as nvailability? tVV Huncinger, $500/day, avail~ble. 

~l:n-1 r-:,1n/:J~~'Jle must you hc:v:; 0n-:hui1rd for £:~c!1 leg'! lm::·lode·-~ list :Of p2~·:i:·i
pants, ! :·dfica1ly identifying any \vho are foreign nationals. 4-6 persons; myself, 
R.J. Rosenthal, \-Jilliam Dris:(ell, Deborah l3oettcher, Jon Houghton. 627 . . 
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H. AIRC!'XF7 ,..,. ...... ..,,... .... - - r~~·~:?~· t·!T:;::; .: •• : .. ~ :..~ f.,.~ • • .' " ... !.. 

lin!£!~- of -- flight '1. D~line:ate propost'!d flight: on a chart the area. lndic.:1te cl.esiccd 
altitude on each line. (Note: If flights are ·for transport<ltion only. chart 
subcission is not necessary but origin and destination points should he liste.d) 
Transportation originuting in Homer, flyi.ng to Chi nitna. Bay, April & August 1978. 

2. Describe types of observations to. be oacle. 

N/A 

. 
3. What: is t:he optimum tie1e chronolo~;y of observations on a seasonal basis and r . .;hat 

is the maxiruum allowable departure from these. optimum times? (Key to chart 
prepared under Item 1 when necessary for clarification) 

Optimum time is dictated by low tide series. 

-4. Hm-1 many days of flight operations are required and hoti' many flight hours pe:c day? 
4 days, 4 hrs/day 
Tot<!.l flight hours? 16 hl..;S 

s. Do yc.u consider your investigation to the principal one for the flight thus 
precluding other activities or requfring other activities to piggyback or could 
you piggyback.? Yes 

..). What types of special equipment.are required for the aircraft (non carry-on)? 
N/A 
l.:h~t are the weights, dimensions~ power requirements, and installation problems 
unicrue to the specific equipment. 

N/A 

7. 1\11.3. r: are the weights, dimensions and power requirements of carry-on equipment·?. 

1,000 1 bs., 50 ft. 3 

.., 
\-!hat type of aircraft is best suited for the purpose? ,. 
Dehavilland Beaver or Cessna Skylrmgon on floats or \'theel s. 

9. Do you reco!il:!lend a source fo:c the aircraft? Yes 
If "yes" please name the source and the reason for your recommendation. 
Kachemak Air Service ) Local knm·Jl edge, reliability, convenience Cook Inlet Air Service } 

~ lihat is the per hOLlr charter cost of the aircraft? '. 
$100-$125/hr 

- cret-1)? ~ ~ Hm·l n::~ ny people are required on board fat· each flight (exclusive of flight .. 
Three 

. \/here do you ·reco:m:1end that flights be staged from? 

Homer 
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--------------~--------------------------------------------------

-....-----·----·-----------·--...,.---------~------------...,. 
C ~ .U~C?_\~T s~.:!?PO::t! - HEL ICO?TER 

---=1=-.-~D-e...,..li~~::a t~ proposed transects and/ or 
{Note: If flights are for transport 
camps to field camps and visa versa, 
origin and destination points should 

station scheme on a chart of the area. 
of personnel or equipment only from base 
chart submission is not necessary but 
be listed) ' 

Support required in Kamishak Bay for ail \'!inter operations 

2. Describe types of observations to be made. 

N/A 

3. tvnat is the optimum t:ime chr·onology of observations on a seasonal basis and what 
is the maximum allowable departure from these optimum times? 

4. How r:any days_ of helicopter operations are required and ho~v many flight hours 
per day? 
7 days for 3 oeri ods in ~:!inter - 3hrs/ day 
Total flight 'hours? 65 hours 

5. How many people are required on board for each flight (exclusive of the pilot:)? 

Four persons 
6. What are the weights and dimensions of equ:i.pment or supplies to be transporte.d? 

rf!" . 3 .20u lbs.; about 25ft. 

7. Hhat type of helicopter do you recommend for your operations and Hhy? 

Hi 11 e.r 

8. Do you recommend a particular source for the helicopter? If 11yes" please name 
the source and the reason for your recomm<;!ndation. 

Yes. Totem Helicopter in Home~·- Local kno\;~,~ledge, convenience, ease of support 

9. l~1at is the per hour charter cost of the helicopter? 

$?95/hour 

lO. ~~here do you recom."''lend that flightt". be staged from? 

Iniskin Bay 
---------------------------~--~---------------------------------------4 .1. lvill special .navigation and communications be required? 

No 
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I. \~ha.t. a:cz your requirements ior quartei.·s and sui::isistc.nce in th.e :field area{ 
(These requirements should be broken dmm by (a) location, (b) calendar period) 
(a) nu~ber of personnel per day and total can days per period) 

Kachemak Bay - all survey periods 
.1 person/ day - 7 man days per period · 

Chinitna Bay .:. b1o survey periods 
3 persons/day -· 6 man days per period 

Kamishak Bay - five survey periods 
5 persons/day - 50 man days per period 

2. Do you recommend a particular source for this support? If 11yes" please name 
the source and the reason for your recommendation. 

No 

1. What is your estimated per man day cost for this support at each location? 
Kachemak Bay - $50/man day 
Chinitna Bay - $20/man day' · 

· KallJi shak Bay - $30/man day 
How d·id you derive this figure, i.e., what portion represents quarters and what 
portion represents subsistence and is the figure based on established corr~ercial 
rate~ at the location or on estimated costs to establish and maintain a field 
camp? 

·For Kac!1emak Bay, Gm~ is quarters, based .on·commercia1 rates. 
For.Ghinitna Say, 100% is· food and costs of establishing a field .camp. 
For Kar.li silak Bay,. 100% i·s food,· based on t:1e ava i1 ~bil ity of a base camp 

at Inisldn Bay. 
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-----------------------------------------------------------·--------------------------_, E. SFZCT.AL LOGISTICS PROBLEHS 

i 
r 
' 

, I· 
' i 

I 
~ I 

' I I ;, 

1. \Ji\at sp~cial logisti_c_s_p-ro~b:-1:-t:-·m-s---d";'""'o-y-oi:i"""antlcipate under your propos:::!l and hm1 

do you propose that the problr.!ms be solved? (Provide cost estimates and in
dicate whether you propose handling the problems yourself or whether you must 
depend on NOAA to solve them for you? 

I request that UOAA pay boat charter costs for fall and winter .\·tork in 
Kachemak Bay. I propose to handle arrangements fpr schedul i.nQ and chat'ter
ing the vessel requir~d. Projected costs. (20 days @ $500/day} - $10,000. 

l 
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B. NEGO'.'l. Region 
For OCSEAP use only. 
RU # . 
Oiscipl"ine 
Area of Operition ·~-. --.-

gJGISTICS REQUIRHlENTS 

>J ·se fill in all spaces or indicate not applicable (N/A). ··Use additional sheets as 
1e .:ssary. BuC:;.=t 1.~,r.~ i te:::s co~c.r:rn1 ng logi sti ::::; $hr:::ul.d ~"; k~y=d t.::1 the rel ~,,,1:;t i tef!l 
fescri bed on these forms. 

[N ITUT!OM · Dames & Moore PRINCIPAL INVESTIGATOR Dennis C. Lees 

L. 
T 

SHiP SUPPORT 
Delin2ata proposed tracks and/or sampling grids, by leg, nn a chart of the area. 
Iuclu.de a list of proposed station geographic positions. See attached Figure 2 for 
NEGOA area. 

~-----~------~~------~----~---~--------~--~--------~--~--·--~~----Describe· types of observations to be made on tracks and/or at each grid station. 
Include a description of shipboard sampling operations. Be as specific and com
prehensive as possible. Ves:sel v1ill be used as a divfng platform, for. transportation 
and ·for l9dging in the NEGOl~ area. 

~~~--~--~--~----~--~--~----·~~----~------·--~--~------~~-~~_..---3 Hnat is the optimum time chronology of observations on a leg and seasonal basis 

,. ' 
:>. 

and what is the maximum allowable departure fro~·these optimum times? (Key to 
chart prepared undel~ Item 1 when necessary for clarif'ication.) Vessel use must 
be scheduled between low,tide series, and sampling period sho~ld be in late March, 
June and August. · 
HOi·; rnany·sea days are required .f~Jr each leg? {Assume vessel cruising speed of 
14 knots for NOAA vessels. Do not include running time from port to beginning 
point and from end point ·to port and do not include a \'teather factor.) -.I 

. 9 days per survey.!. ---...,..--.., 
Do you cons·ider your ·invest·ig.:<tion to be the principal one for the opern~ion thus 
requiring other activities to piggyb.ack or could you piggyback? This survey,:could 
piggyback if the vessel remains nearby during diving and intertidal activities. •· 
Approximate'ly hov1 many vessel hours pe1· day \·:ill be required for yam~ obsen'ations 
and must these hours be during daylight? Include an estimate.of sampling-time on 
station and sample processing time betNeen stations • 

. 
12-16 hrs/day; daylight except in March. 

6 --What equipment and p ers·-Oi--H-le_,l.~\',·-o-u-::--1 d.,.--y._o_u_e_x~-, e-c-=. t-· ...,..t.,....h-e -s-:h-:i-p~to_p_r_o_v...,.i ..,.d-e~-~ -H-m-,k-, _a_n_d _s_t_o_r_a g-e-; 
space, a suitable skiff and motor for diving and intertidal work; a boat ope~ator. 

7 Hhat is the approx~ma te ·\\·eight. and vo1 ume of equipment you \·;i ·11 bring? 
1 , 500 l bs. 1 00 ft. 

8 \·!111 y•)ur do.ta or equipment require spec1al handl1ng? Y_e_s ___ If yes, please 
describe: Compressed air tanks, forma~in. --

9 l~lll y:.JU requ·ire any gasses andjm~ chemicals? No if yes, they shot:'id be on 
boa!"'d :he ship prior to departtn~e from Sc:att1eor t1i1;eallc\·ied for shipment by 
barqe. 

0 Do yot: liave·a ship preference, either NOAr~ or non-NO.;Jr? if "yes" p·lease JlCH;'!e the 
vessel and give the reasc.n for so specifying. Yes. r~;v Humdinger or R/V Acona -
·Local knowledg~, operational convenience, availability. 

1--lf you- :--ecom:nend the use of a non-N()A.l\ vessel, \'/hat rs-the 1i2r sea de..Y charter 
cost ar!d hove you ·verified Hs tlvailabilit.y? Yes. t-1/V Humdinger, $500/day, 
available. R/V Acona, $ 00/day, lir.1ited avai-lability. 

H::M r.~:;n::"~D1~~ rr.ust yau hc:v;- on bc.~n1 for !;i::C~l ler::!'! ... . ( " .., 
-- -.,..---l lr.ciude a list of p~~·'.:.i::i-

pants, ~ :'t".ifically identifying any \·!ho nn~ foreign nationals. 4 persons; 
R.J. Rosenthal, William Driskell, and Michael Jackson. 633 
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----------~----------~----~-----------------------------------------·--~-~~~ o. Qt.:A.:.,rz~tii A.::u .:>tiJ:.ii::>r.::M..:r! 5lii't'Oirr 
I. \~h.lC at'~ your t"cqulrcmi!nts rot" quat"t:e.rs and subsistt!.Ilce in th.e field ar\!a1 

(Th~sc t"equirements should be broken do~m by (a) location. (b) calendat: period, 
(c) numba~ of personnel per day and total can days per period) 

NEGOA. region - b/O survey periods {August and r-1arc'h) • 
. fqur·persons/day- 40 man days/period. · 

2. Do you recommend a particular source for this support? If "yes" please name 
the source and the reason for your recommendation. 

Yes. 
rvv Humdinger or R/V Aeon a.. Previous performance, convenience, 1 oca 1. tmovll edge~ 

3. l-lhot is your estimated per man day cost for this support at each locadon'? 

$20/man day for food. 
How did you derive this figure, i.e., what portion represents quarters and what 
portion represents subsistence and is· the figure based on established col!' .. -nercial 
rates at the location or·on estimated costs to establish and maintain a field 
camp? 

---·--····· ····-------..----:---- 635 -. --------- --------·~·. ~ 



E-.---S-PZCL\L-tOGIS-T-IC~S~.t~JR~0~3~L78~~~~s---------------------------------------------~----~ 
L \·fi\at spcci:::l.l logistics problt:ms do you anticipate under your proposul and hou 

do you propose that the p_roblems be solved? (Provide cost estimates and in
dicate t.;rhethcl'."' you propose handling the· p-::obletils yourself or t~hether you 111ust 
depend on NO.~ to solve them for you? 

The budget is very limited and I must rely on NOAA' provided logistical 
support. The sampJing design requires that we remain at each··site, with .. 
close boat support, for about £'!. days. Boat requirements are fairly specific.· 
It must be set up f.or convenient diving, have full electronics, a divin·g skiff, 
and the skipper must have local knm:Jledge and allow the boat t.owor~:. into as· ... 
si1allow as three fathor.1s. Additionally, th~cre must be adequate space for 
worl:, gear storage and a suitable location for·an air compressor ~nd filling 
tanks. 

I propose .to handle arrangements for· scheduling .and chM·tering the vesse·ls· 
re.quired, but request that NOAA P.ay for· the charters .• 

Projected costs (20 ·days), assuming. 100% Use 

M/V Humdinger ($500/day) - $10,000 or · 
R/V Acona ($ 00/day) 
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XV. i.1JlJiAGEHENT PLAN 

' . ~~--A· .. -----·---.--:-.----·.._ __ _._ _____ ~-~ 
MANAGEr4ENT EFFORT tf'l I 

I PRINCIPAL-IN-CkARGE I 

I Richard C. f1iller I I Budgetary I 

I PRINCIPAL INVESTIGATOR Cl eone Hhi te I 
~ PROJECT 1'11\NAGER : 
: Dennis C. Lees 1 

~ARCH EFFORT '-·----- --~----------------J 
~---------------------------------------------~ I . 

Field Research Laboratory Analysis Digital Data Processing Keypunching 
EDS ~~~ ~--~ 

Sandy & Huddy Intertidal 

William Driskell 

Rocky Intertidal and Subtidal 

Dennis C. Lees 

William Driskell Deborah Boettcher f·1i chae 1 Crane 

-----:-·-- -~----=- ------~-- -------------------J 

PRODUCTs£);----~------------------ ---l 
LEGEND 

I I 
I Narrative Reports Digital Data Products 1 ~Lines of Cc;>Irrnunications 
I I 
~----------------------~ 

--Jr-- Flow of Data 



XVI. . OUTLOOK 

A. Nature of Final Results and Data Products 

1. Final results 

a. Description of seasonal variC~.tions in abundance, production, 

standing crop, and composition of some intertidal and shallow 

subtidal habitats in lower Cook Inlet and the NEGOA region. 

b. Distribution of major macrophytes and areas of significant 

production in lower Cook Inlet. 

c. Basic trophic structure of selected intertidal and shallow 

subtidal regions in lower Cook Inlet and the NEGOA region. 
' ' 

d. Effects of.ice abrasion and other winter conditions on rocky 

intertidal and shallow subtidal assemblages in Kam·ishak Bay. 

2. Data products 

a. Digital data records -magnetic disk {floppy}. 

b. Narrative reports describing various biotic assemblages, 

and relationships among major organisms and assemblages. 

B. Significant·Milestones 

1. Determination of growth rates for the major macrophytes; 

2. Description of macrophytes distributions in lower Cook Inlet; 

3. Description of s~asonal patterns in plant production and bio

mass, and their relationships to high levels of secondary pro

duction in nearshore and offshore assemblages; and 
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4. Description of major energy pathways in the intertidal and 

shallow subtidal assemblages. 

C. Cost, b.Y Fiscal Year, for Plans Described Herein 

FY79 - $350,000 
FYBO- $300,000 

D. Additional Major Equipment Required - none 

E. Location of Future Field Effor-ts 

1. Lower Cook Inlet 

a. Kachemak Bay 
b. Kennedy Entrance 
c. Kamishak Bay - general 
d. Iniskin· Bay 
e. Chinitna Bay 
f. Deep-Creek 

2. NEGOA 

a. La touche Po.i nt 
b. Port Etches/Constantine Harbor 

F. Logistics Requirements 

· 1. Work planned for FY79 and FY80 on the west side of lower Cook 

Inlet would benefit greatly from the installation of a semi

permanent base camp at Iniskin Bay. Field work could be con

ducted from this site in most of Kamishak Bay by utilizing 

support from boats, float or wheeled planes and helicopters~ 

2. Helicopter support for ice-related winter surveys in Kamishak · 

Bay. 
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XVII. 

1. Updated Activity/Milestone/Data Management Charts will be sub

mitted quarterly. 

2. Quarterly reports will be submitted in sufficient time during 

the contract year to be in OCSEAP hands by the first day of 

January, July, and October, and annual reports by April 1. The 

Final Report will be submitted within 90 days of the termination 

of the contract. 

3. Where biota are conc.erned, all species and higher categories 

will be represented by the voucher specimens that will be 

preserved, labelled, held, and shipped to an official OCSEA~

designated repository in conformity with OCSEAP voucher speci

mens policy. Vouchering will include life history stages (e.g., 

larvae, juvenile, adults) when these are used, and sexes where 

these are morphologically distinguishable. 

4. At the option of the Project Office the PI ·; s prepared to travel 

to the Project Office at least twice during the contract year 

to review project status and progress. Such reviews will be 

scheduled on dates mutually satisfactory to both parties. It 

is understood that costs of the travel and per diem for these 

trips will be borne by the Project Office. 

5. Data will be provided in the form and format specified by OCSEAP, 

accompanied by a data documentation form (NOAA 24-13). 
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6. Data will be submitted within 120 days of the completion of a 

cruise or 3 month data collection period, unless a written waive 

has been received from the Project Office. This does not apply 

to report requirements (see para.2}. 

7. Within 10 days of the completion of a cruise or data gathering 

effort, a ROSCOP data collection inventory form (NOAA 24-23) wi11 

be submitted to the Proj ec.t Data Manager. 

8. Title for all property purchased with OCSEAP funds remains with 

the U.S. Government pending disposition at contract termination. 

9. Three (3) copies of all publication or presentation manuscripts 

pertaining to technical or scientific material developed under 

OCSEAP funds will be submitted to the appropripte Project Office 

at least sixty (60) days prior to release for information and 

for forwarding to BLM. The release of such material wi·thin a 

period of less than sixty (60) days shall be made only with prior 

written consent of the Project Office. News releases will first 

be cleared with the appropriate Project Office. 

10. All publications and presentations of material developed under 

OCSEAP funds will acknowledge BLM/OCSEAP sponsorship. The fol-

lowing acknowledgment is standard. 

11 This study was supported by the Bureau of Land 
Management through.interagency agreement with the 
National Oceanic and Atmospheric Administration, 
under which a multi-year program responding to needs 
of petroleum development of the Alaska Continental 
Shelf is managed by the Outer Continental Shelf 
Environmental Assessment Program (OCSEAP) Office ... 
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