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Agricultural and Forestry 
Experiment Station 
(907) 474-7188 

Instruction and 
Public Service 

(907) 474-7083 

Schoo! o( .Agriculture and Land Resources tv1ant:tgement 
University of Alaska-Fairbanks 
Fairb%)~f'li~a l~b75-0080 

stan senner I Oil Spill ~...oration arrl Planning Office 
437 E street, suite 301 
Anc-.horage, Alaska 99501 

Dear Stan, 

I have enclosed for your consideration a o..'"le-year $30 1 ooo proposal for the 
Green Island research and long term morJ.toring project that we discussed 
earlier. I am leavitl;J a CO'[ft with my business for processin;J ~ signature as 
an official University of Alaska proposal, an::i I will transmit that as soon as 
poss.ible. I will be in the field from August 13-18, but I will try to contact 
you at least once during that week. 

If fundin3' can be arranged. Nora, my crev.r and I would plan site work for the 
low tides of 5ept.elrber 4-6. A letter of intent in response to the fo:nral 
proposal woul allow us to expen:l. f'\.lros. 

I will be in the office starting August 20. 

Sincerely I //:) 

~I.Ji~~ 
Glenn Patrick Juday, Assfs~ lfaressor of Forest Ecology and 
Alaska Ecological Reserves COOrdinator 

y 



·~ ..... ,.,.,·.'""'; .•. ~-·~~·~~ ...,, ~l-r.·;,.;;r;,.•·-.-.. 

OIL SPILL RESTORATION l:""'EASIBILITY IDNlTORING ~' 

GREEN ISLAND RFSEAROi NA'IURAL AREA 

Proposed Startin:J Date August 10, 1990 

Proposed Conpletion Date December 30, 1991 

Proposej Arrount $29,993 
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Introduction 

OIL SPILL RES'IORATION FEASIBILITY IDNI'IORrnG ~' 

GREEN ISLAND RESEAROI NP.'IURAL AREA 

This proposal represents a one-year plan of work involving a site visit to the 

Green Island Research Natural Area in Prince William Sourrl. 'lhe oil spill 

rese.arch and monitoring work urrlerway there is described in JUday arrl Foster 

(1990). The proposed work is a study of natural backgroun:l chanJes and 

rect::Nery of a beach arrl intertidal system affected b,y low to moderate amounts 

of Alaska North Slope crude oil released by the Exxon Valdez spill in IV.&ardl 

1989. A three-year plan of researc.h that focuses on monitoring species 

diversity, community structure, and rate of recovery is attached. nus 

proposal would S'v.pport only a secon:l-season site visit that would pennit an 

avaluation of the initial c.ha.tBes to the site am the techniques of ll'Onitoring 

that are most effective. 'Ihe results should provide guidance to the effort to 

recover and restore enviranmants after the spill by .in:licating continuing 

damage (if any) arrl t.he response of the fUll range of species two seasons 

after the spill, which would represent a test of the 11no further treat:lnent" 

alternative to restoration. 

Objectives 

1. Obtain quantitative :measures of species aburrlance in pe.mane.nt beach an:l 

intertidal plots that have been established at Green Islard; 

;~ 4 
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Oil Spill Restoration Monitoring Feasibility at Green Islan:i page 2 

2. ~terrnine the chan}es in corr.munity COI11fX)Sition from August 1989 and JUly 

1986 a.rrl <.:h.a.fBes in cormmmity struct:lll:'e from August 1989; 

J- Obtain a oarrploto l.ict of rno.rinc intertidAl. opec::i~ p~1.t. i.n Inonit.ori.:~<J 

plots in 1990 at G:teen Islan:1 to identify potentially oil-affectoo species: 

4. Identify techniques of plot markirg an:l re-location that work in the highly 

energetic shoreline arrl intertidal environment of Prince William Soun.:i and 

that are the IrOSt field-efficient in m::mi.torin:;p 

5. :cetennine the general direction and rate of rec:ove:cy of oil-affected beach 

and intertidal eoosystel'!ls at G!:'ee11 Islarrl. 

1. We will re-locate and re-photograph as Iraey of the 36 i.ntertidal plots 

establiShoo .in August 1989 as possible; 

2. We will collect or nota all identifiable species in. the I.unch Point, Nora's 

Point, arrl Little Green Islan:i study areas in the late 1990 field season; 

3 . We will remeasure oil on at least 100 meters of horizontal beach transects 

at LUnch Point and Nora's Point. 

:t: 5 



Oil Spill Restoration MonitoriJB Feasibility at Green Island 

4. W~ will detennine the quantitative abillrla."lbe ot' seagrasses in the 

intertidal transect areas at Green Islarrl. 

page 3 

5. We will syntr..esize results of our study, the application of our techniques, 

and make recc::I!'TU't\etions about recovery an1 restoration needs. 
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WIXiET' - Green Island RNA Oil Spill Restoration Monitoring Feasibility Study 

CX>-Pis 
EcolQ3'ist 
Taxonomic specialist 

FIEID & IAB ASSISTANTS 

Field crew 
Graduate Student 

TRAVEI.r-LOOISTICS 

SUPPLIES 

subtotal 

1 
1 

1.5 
1 

Salary & SB 

$ 71713 
$ 3,413 

$ 3,915 
$ 833 

$ 4,300 

$ 800 

$ 0 

$20,974 

$29,993 

Indirect costs 

$ 3,317 
$ 1,468 

$ 1,684 
$ 358 

$ 1,849 

$ 343 

$ 9,019 

•'if I 
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O~~ICE 0~ RNVTRONMENT~L ~Qn~F.~~F.~ ~ND EFFECTS RES~CH 
WASHINGTON, DC 20460 

U.Oh · 

FACSIMILE TRANSMISSION COVER SH.E.ET 

~u~~K ur ~Ab~~; DATE: ~A: I ~ lf/o 
\ inC.LUa.l..ng tll1.s ~c~o-:-:-v~e~r~s-n-ee1: r-----------

TO; 

~('I'M• 

FAX MACHINE: (202) 382-6370 
PTR:- ~A,-6~'70 

MDPC/2/90 

I·. • . 

. J· 

F~ NO~ 

'l'F.T ."F!PRONE NO~ 

CONFIRMATION: (202) ~8Z=S945 
; PTS; 382-5945 

.. ···. 



D.I::::CIGH AliD OTHF.:l COJ:T(;ID~T:IONS: F0:0_ 

NOl.ITOR.IUG 1"'-i.::CO'\"'m'..l AtlD nECTO:nJ\.TIOll 
! 

As construe<1 by the (un~igned) Melllorandum. of Agreelilent, EI'A o.nd 
tho s:t~.-h~ nf l>-1 l"~lt;::. ~re. to monttor and report the ~ruq.c:t!::s:::. uJ.. 
recovery of Prince William So~C.. Wo~d.ing of t-his phrase and th~ 
interpretation of "monitor" is r.c;:t clear, bat it i£ preEen"t.ly 
~nn~~~1Ad to mean that EPA will not actually do th~-mvnitoring c;f 
tha ro~ourca ~onditi~n~- Tn~~P.~n; others will be asked do the 
actual measurements, while-EPA -will: keep t:I'aGk of thQ progre5s- and 
resui~S or. tne otner aqencle~. {Till:::. lu~~L~~etat~on ~~ ~ubject to 
change, of course.) 

'J.'O 1n1.t1ate and imPl.t:!m.t.= . .uL i .. hl.:::. ~Ia.J."l. 1 EPA ~hould underta.kc to 
d.o-...•o1op :a. '!JO:n.or~1. b1•."lor,..."i ~i- nn i-h""' -mnt"' 1 t-nr1 no 1-nnc.~ 1 on SO L.na't:. L.ne 
.;let.a.i.~c.d £~.:.1<1 p1~;:,~ o£ t.h6 o-th~ ¢~ bo pu~ ini:'-:- :::11 t""r\noc:~v.co 
context.. Fu..t. u....~ w.v~t, pa.J.:t "other~" i.~ conotrucd to mean tho 
'I:'rus;:too Dopart-m~nt-~. ;n~lnninC1 "t:he: State of Alaska. Deve~opment 
o£ nn overu~~ gencro.l.. pl.an w.il..l. pC:.rmi.t £ut:u.ro idt?nt-ifjr~t-inn n'f 
area~ wul.~ll wc1,r .uvt 1Je ~OVel:ed o..nd ; reduee o¥c:t:-L::l.p o.nd dupl.i.cation 
of effort, shou~d it occur. 

In tne C'-3SELO~ ~n-Va.l.<le.~ spl.l.l. ~ Lll~ ul.J j -=:~...; L.l. v~ i.=> to 1:e~to1:e 
the n01tu:ro.l.. rocouroo popul.at.io~ ~d onvirt:'ll"\1T14=>nt-!C: t-.n J:'"''"'AVi ou~l y 
~.i=:;L.l.t&"j ~nd~ti.o~ before the ~pi.11. b. moni.tori.ng offort to 
assess recovery and restoral:.l.uu u£ L11. ~~y~d_n~tura1 popu~ati.on~ 
wil.l. focus on injured popul.atioru; 1inking it to the damag~ 
assessments. 

Determining when the PWS is resto~ will not be a s_j ropl e nor e~~­
matter 1Jecacrse of insufficient information on the natural resources 
p~i.-:-2:" i-n +-'ha n'i 1 ~rti 1 1 - 'l'h~rA : i.S scant JJll:Orma'Cl.On On 't:ne 
popu1ct.:i.on 1o..,•o1.a o£. m.::LftY o£ tho popu1a-t:-innc T.~lr-=ouiC:II3. t-h,:.rp i!C: 
little detailed information on sp~eies diversity or tOC c~-corall-
oooc:yctCUil of li'WS ana. a.d.jat.:-~n1:" c.on1,. n't" Al ;;tslca- An i:li;I..Ce~euL uu wl.LaL 
popUJ..ati.on 1eve1.3 v111 ooncti.tuto;roeovory uou1d bo h~1~~1l fnr 
Certdl.n Ce::SUUL~~, wu1~~ it may be:o£ 1e~~ U3C for ot:.herc. 

. . 
Wh:1t to moni.tor vi.l..l.. nood -t:.o bo dofint?d ;,:.1 i"nnnqh .l'l ~~...-t;n n amount 
ur a.yJ.:eement ha.:s been ta.cd.t~y rco.ohed i.£ ono rc.v.iow.: -t.hQ l.ict o£ 
t:\rt_)'~ni~~ ~tne11Ac1 ~or the tlculles.yt= c1;:;~~~:sw.ent. Reduced to the ~eQ3-t 
number, perhaps no more than 20 to :35 £pacia~ n~ed to be monitored 
in the fish, she11fish, marine and- terrestrial;n~lc, and bird 
c:zroUDS. Determination of a minimum n\linbel.----of --addi.t±ona-1. 
populations to monitor in the coastal and near coastal enviroronP.nts 
wi11 enlarge the t~l number of damaged specie~ and habitats to 
.CQ l.DC.LUQea. .IUJ.C~~III ... Uti WitCH. Lu .W\JU~L.'-#..r.. ""''-'01. :L,,.. .,...,w~l..l. -..i."-b 

J 



those who will do thE! actual measurements. 

once the populat-ion~ to be monitored .:.tl:"Q id.;-ntifiQd, r...-s:olution 
v.C -=''-"..i..t;..;-_1,.,1.,. c:nd pvi.nt.;:> to be lw.=ou.r"cd uhoul.d ho :.dci.:roc.,.,ocl. Thi.c 
i;::: a matto:r- ~r ~·~tnP rr'lmp·1Pv1ry ;..tnn m"'y var·y ~JJJt.h edcll i)u_uu1 .• ·1Ljuu. 
h ~i.i:c- ;:)i;:O..<;Jc nc.c:d.o to loo ao~oot.c>od £cr zno:;oL:'--'\.ro.ll\ont £cr o-;.t_<::-h cr:--o'_'io. 

but the ~tage selected roay vary betwt:E-n different: species. II.:,w 
of-ton -tho l'dc.a;:::t'tr4;·m<:'nf:-~ ~l:"P "m;:lln~ m:::.y v;:, ry. nP.pP.hd ~ncr on the SDecie 
~ife cyole. It ic app~ont th~t g.:ach £i~;:h, ;:,.n_i.m.:al., pl.ant:. ott:"". 
systt:?m to be· mor-ai"tn:r.ed. "wli-ll need sep;;ar~t-e -----------<!(:mcide~tion--.------------

Sampling rates will vary depending upon the populations being __________ _ 
mon.i.tuceU. Fish pvp"QlatiVi"'.t.S w.a..1 be C..8a.l~~g ;:.~it:!":. h~~d=c..d~ cf 
""-.1..L.L.1.~:n ""r 1.nr•1·u1,.,,:o1<=. -c.n-.111P c::nmo:o rri..,mmi-11 [l01Hll.-.Liu""'- IUC1Y U""-c::tl. wj_Ll 1 

only hundrodc of individu~~~. g~~t:at~ arQ win~1y v;:>~ri~~ 

and accessing the populations will be a continuing prcble-::n due t.o 
the climate, sed, anu terrain~ 

ll-<'1.-r'"~ r.r~l1Pr..-t:1nn !';t'\Oula be unc:le.cLd]r._i::=H L_y U.1.v::.'=' .a.uvst £d1Jli.~ic.:1: w·i.th 
the location and levels of damage. These scientists, techniti~~ 
~·u ~~~V~v~ m~~Q~~~~ Q~ ""-OCt.~y i.n r~~oo b¥ tho Tructoo 

,....,...,;:,ni 7.~+ i r~n!=: _ OnA!":ti ons of chain qf custodv and. quality assurance 
c.nd other methodo~o~ ~~~~ nood ro~o1ution. PQQr ~~vi~w nT ~h~ 
t:l.~l.U. wvil..i.l..v.L..i.ll~ p1~ i.~ ~onnncnct:ed. Intcrpret::~.tion of tho data. 
may d'='r,u:;.nrl, ; n !=:nmP. s i -t:.n~t. ions, Ul)on statistical or oooula t.ion 
mode.ling techniques because base line pcpuld.tion- are-not known or 
;;trP. poor1 y estitl:l~l.~ll.eu. A .L.t::a.Jv.L. L..i.ng ~ o..nd ~ynthe~:i.~ ~y~tem. ( o.gcncJ:<?) 
should be developed. A suitable- time table ~T1d sch'?dlJl~ r.rou1d 
need to be worked out. 

A sunset date (or dates) should be establish~d at the be~'n-~ing of 
tne _e:r:rort, but -p.cuv l.~.ivu::. £vL xev ie-w a.nd revL:~d .. on of the pl.~o 
ovory ~o o~ 't:.ttroo y'?.:!\r~ wnnl c1 hP.l p l"'ocus the e.C.t:'u.r:L c1.11r.l \.,;UUI...L.v1 
oo~t~. Cuch Q review wo~d a~co ~rmit o~~uation o£ r~~~nr~~inn 
proce<lures al..m~ c1L ~ .. uL..~.nci.l'l9 the ro.te o£ re~toro.tion of 
popu1~tionc or onvironm~nT~ ~1r.h ~rP. P-1ther severe~y uamc1ytu v~ 
whLch_are_especially slow to recover. 

2... 



'PAKTN(:; fN'f'O ACC:OllN'l' C..OAL Sl-.:'I'TI NG ANJJ co:,;'J'S 

Tok:i.ng into occo•.1nt the ubove di.::-c:v...;:,;::~ion, .:>. ::.ugg·c::-->l:.cd cou:...·:.-.c. of 
~ction is s~t forth b~low-. Follnwincr the ooints below is a dra:rt 
t" <'\hl.;. t.ri t-h ~ t-Ant- ::< t- i VP (hnt-_ nnt- fn 1 1 y r.nmp 1 Pt-_r~) 1 i ~t-- i ng n f 
populationc: to ho monitor<>d, tho load ;o~.g.-.nc::.•(.:;:) £or o;;tch ;;tnd ... 
ratiJcing based upon the: 1-ev~l--of effort.--u.ide:.:-take.n duri-:r.<J th€: 
aamage assessment worK. 

The action poin~s are: 

1- l":'PA. :slruu1Ll Lu.ilu cuu.""r==>U.S £'u:t: c. :w.un.itvJ..·ino DJ:o.:.n.·o.m with ·the 
Tructoo agonoi.~, taking :.dvantago of tho lJ'OAa. o£f"o:rt no'W' undQ.rt.:ay _ 

2. wor~ng with Region lU and AlasKa~ ~ dr~rt 11st or populations 
c.nd cn .. ·.irotu~tcnto to be mon.itorod chou1d bo do~.Tolopod £or 
presentation to the Trustee &qeneies-£v:t"- dil! ..... ussiv-n. A- -ranked 
.Lis~1.n-:J u,.,nJ.N ~-rm1r rn-n,1TU:J 't':n hP -r-1-r-st 01str1buted u_Don those 
~temc doomod ~oct ~portant. Critg:ria for ~g ~hould ba ~at 
.Cvl:t.h e.g. e~nomi.c .i.mpol:tanoe, ~oc.ieta.1 i.mporto.n.ce, eco~ogica.~ 
importance ana t:.ne ~J.1ce. 

I 
-'• :r~uLd.Ll.v~ l.u~uL.i£.i'-AJ.L.ivu v.C ~vPul.c'!l.ti.vn.os fv~ moni.toJ;ing, with 
1oad a'),;.ncy, ~hnnl ti h"" m~ti~=>, +:hP.n. P.i t:hP.r the ac;rencies could be 
i.:ndividue1~~y contc.cted or a p1a.nn:in9- work3hop ( ;:,cvcr;::J.l. ·..;orltnhopo"?) 
r-nuln bP. 1nrorma11y conducted. Ni.J uuuLL LL.~ V.L.i<,~.l.ua.~ ~.i::>t. a.uu 
effort would underqo substantial change during these discus~ion~ 
but ~l.n~t: l.ll~ vUl~L d.~t:::..L~\.,;.i~~ woul.\J.! l;re ~ho'-l1dering the co~t3, EPA 
coul.d faci.1i.t:a.t.Q t:hg n-:rotiati~n.r;: : .<=~!C: w""1 1 ;,.!<:; t-.hP. lTIPP.i":i l"'lg~ _ ~t 
the~e meeti.n9"~, the poi.nto mentioned i.n tho narrat-ive 'W'ou1d bo. 
ctQ.QL~::;::;~tl d.J.ltl ~a.l..iJ.J. a.~~l'--:f .. uu.J.\l~Q.'tJ: \o.q.o'pu.LI...\.1-&L.i..L,! l-v_Y-v .it.;:. v~l:. 

costing. 

4. R~ycuu.Lu.y \.,;U~t ~ont.J:ol., , o.dju.:5t.ing- the n\Uilber o£ 
populdt~on:s/env ~ronm~rtLs Lu ~ wu~1lLu.Lt:::::U '-'C.H lJe v.o:.e..J. Lv o&la.L .... ! ... 
p:ad.ori.ty :noodc with avallab1o fundC:. I:f f-und.:: ::~L.ra toe 1i.mitino:J, 
then cithe;c-_ x:equ~t.::. fo~ more furi.c::Ut can be con::Jidcrcd. 1 or the 
aec.1s.1on to mon.1.tor the re-c.ovf-!'cc.·:t l{i u,~ way :::.uy'J'="'='LeLl. ln::l.t: ..:.;on Le 
revisited for revision ..or abandonment. 

S. Frequency of ool.l.ecri:i.n9' data, .:Unount of data, £:::unp~.ing- ra.tQ~, 
et.~. l;<Ul ~ d.Uju.::;L~U. V.L .Lt:::l.lu.~or;;:U., :ll4 ~Some 05.ituQtion;:l, tv l:-educe 
costs; but tho plan de£ign, data ana~ys~s, ana synthes~s Wlll also 
need to be o.djuCJted. For exo.mpl.e, : esomc. dc.ta. ta.kcn ~uo.lly might 
be taJc£!n onl.y bJ.e.nnl.d.l.l.y L~ y:.it=-l.U. a~.o~~o..~.L vA.Lua. Lt:l. v t.L.~ ~Ql.Ue 
information but ~ith less precisio~. 



6. Piggy-baoking on in!:orcation which iG :routinoJ.y coll'"ctQd for 
oth~r p-;.n:poses might be uset'ully: worked .i.ntr_, the monitoring 
p1~nntruJ. -"""••1•:-..:.-.,,1 ,,.,, 1,.,-t,ruJ,.,,_r"~•• ·~ ncaaiLJo1..1~ '---~11.~'-L.~J t~..)' 

r~•<;;t:">lll:"t"'~ 'lll.:>71.:>')Pr,c:: ~. '). -Fnr ,c::;>t 1 mnn m~n."tqgm~nt ~tc _ 
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c.h.}JDIDl\.TE CO}{I\ONIDlTS l\.HD .hCIDTCl:E£ POn HONl:TOni:HC 
.i'\GGRTA<3ATED BY EliTI1WHMl':HT:'3 AND DIOI..OCY 

Near coastal habitats 
Subtita1 £od.i.montc ote 

Fish/Shellfish 

Salmon (all species) 

Herring 

Clal!!S 

Marine Mammals 

Sea otter 

lnlc:t~~, 

Killer & Humpback 

Sea lion. Harbor seal 

Terrestrial 
M~l.o 

Ri ve.r otter, Mink 

AND 

-9430 

SOB 

4322 

558 

229 

1.105 

347 

331 

375 

Bear, brown & blac~~----~136 

Black tailed deer 123 

I 

I~ 

USFS/ and others 

noAA & Al~ska 

ADF&G 

ADF&G 

NOAA 

ADF&:<3 &: NOAA 

FWS 

NOh.A 

NOAA and others 

ADF&G 

_ ______AI)E.&.G a nd._ath.er.s 

ADF&G 
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Birds 

Rap tors. 
:&tld 0agle 
Perecrrine falcon 

Passerines 

(j"l5 

108 
1.0 

~eaolra colony surveys 2~~ 

seaducks 150 

792 

FWS 

ADF&G 
FWS 

l"'WS dJld otll~:t":;c; 

Dlffi ~ ~0 ond. other::~ 

+Rank has be~ dorivad from the apProximat~ tenP-r~l ~xpen6itures 
for the second year dmno.ge o.s~c3mncnt work. The figurc.s: ara in 
~?\: • .hl.o.~l\.o. ;:.Lo.Lc: oc:..A~o::u..:l.i.t\.U..·v.o WC:k-e ~no~ QVO..i.~ol:>l..:.. 

**Mappinq is inc1udad .in this tan.te oecause_al:.....r.ne. Large area wrucn 
mc.y need to l;le moni.tcred. A carcf~1~{ devel.opod Calllpli.ng ~d ~itc:~. 
selection plan seems a useful tool' to ..con·trol_costs~ yet proviU.e 
roa£ona1 covorago. Map~ a1rQ~dy n~v~1np~n ~~y ~~~ist in 
dQvo1opm~nt ~f ~ mnn;+nrinq ~~h~~e~ 

6. 



United States Departm~nt of the Interior 

NATIONAL PARK SERVICE 
- 11!1 

TO : 
FROM: 
SUBJECT: 
DATE: 

ALASKA REGIONAL OFFICE 
2525 Gambell Street, Room 107 
Anchorage, Alaska 99503-2892 

Restoration Planning Work Group~e bers 
Sanford P. Rabinowitch, DOI 
Natur a l Rec ov ery (Monitoring ) 
August 15, 1990 

The attached rough paper and sample data sheets have been 
generated by two NPS staff working on the Katmai National Park 
coastline. They are provided for your concept review. 

- Ill 

y· 

NPS has interest in playing a significant role in RPWG's natural 
recovery (monitoring) efforts. No proposal has been prepared but 
one could be generated consistent with objectives listed in our 
Technical Support Project Number 3. Such a proposal could then 
be available for the peer review process we anticipate having in 
place in the upcoming months . 

I am interested in your thoughts about how well this fits into 
our work group apprbach . If it does can we allocate some current 
funding to develop a proposal? NPS staff is available to discuss 
the potential project subject to their schedules. 

cc: Dan Hamson 
Cord.ell Roy 

sandy / evos/monitor . 1 



MONITORING 

I. Definitions 

The differences between monitoring and research are sometimes 
blurry. The two processes feed in to and complement one another. 
In discussing research and monitoring of environmental parameters 
(whether physical, biological, or ecological) we distinguish 
between them as follows: 

Monitoring is the process of ga-+:hering .information. 
Monitorlng protocols vary depending on the ty):J~ •.:,f information 
required. One can monitor without conducting research. 

Research is the process of seeking the answer to a question. 
One may do this by monitoring or by experimentation. 
Monitoring or experimental design varies depending on the 
research question being asked. Environmental experimentation 
often involves monitoring results over time, since questions 
usually relate to change in a system. 

II. Reasons to monitor 

Most Parks believe it is important to monitor resources on 
their uplands; these resources are indicators of the health of the 
habitat and the Park is responsible for protecting that health. By 
asking questions about resources (what are they, how are they 
distributed, how they change over different time scales) the Park 
(and through the Park, the public) learns about the interelatedness 
of ecosystems and the intrinsic functions and values of each 
system. Through this understanding, a Park is better able to set 
policy and carry out its preservation mandates. 

Another, slightly more philosophical, value is achieved 
through better understanding the ecosystems within a Park. By 
increasing understanding, a Park is better able to define its 
identity. A more defined sense of identity improves a Park's 
ability to defend its priorities internally by establishing policy 
and allocating financial resources and externally by solidifying 
its political presence and ability to justify funding. 

III. Reasons to monitor coastal areas 

Although Parks are not the land owners of the intertidal and 
subtidal areas surrounding their lands, the incentives for 
monitoring the physical and biological resources of their coasts 
are the same as for monitoring their upland resources. Monitoring 
provides information about coastal ecosystems and their 
relationships to upland areas. In our work this summer, bears were 
seen every day using both rocky and soft sediment intertidal areas. 
Beaches are highways, literally "freeways", and they sequester food 
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sources important for spring and summer bear feeding. Bears are 
frequently seen digging for molluscs and crustaceans, eating drift 
algae, feeding on carion on the beaches, swimming among islands, 
feeding on coastal grasses and sedges, playing and cavorting with 
their young. Their activities are so widespread and frequent, that 
they may be considered intertidal animals. In addition, wolf, fox, 
and wolverine tracks are common in long paths and short excursions 
along beaches and foxes and wolverines were seen on many occasions. 
Seabirds and eagles nest and feed all along the coast and on 
offshore islands. Marine mammals are abundant, and their carcasses 
provide food for bears. All of these animals rely more heavily on 
the coasts for food and movement than may have been understood 
previously. Further observations may reveal other interactions. 

Although many other agencies have ownership or jurisdiction 
over coastal resources, the Parks' focus on habitat, and work done 
so far in Katmai Park, would enable it to take the lead in 
establishing habitat based coastal monitoring. The Park Service 
could coordinate an interagency effort that "contracts" the 
expertise of the various responsible agencies to perform monitoring 
of their resources, while the Parks take responsibility for the 
intertidal and subtidal plants and invertebrates that are also 
indicators of coastal health. Such monitoring would contribute to 
the understanding of natural variation and natural recovery from 
catastrophes. This understanding would help determine and focus 
clean up andjor restoration activities in the event of future 
catastrophes such as the Exxon Valdez oil spill. 

Monitoring the relatively pristine habitats of national parks 
would be of great value to the scientific and resource management 
communities in general. Natural variation of marine ecosystems is 
great and the complex of influences is often difficult to unravel. 
Natural variation makes the effects of anthropogenically induced 
change difficult to assess. Research and monitoring in pristine 
park environments would contribute invaluabley to the understanding 
of natural variation in many fields. 

IV. Expectations of Monitoring programs 

Monitoring does not necessarily answer everyone's questions 
about everything. In fact, monitoring often raises new questions 
and generates ideas for new research projects or monitoring 
programs. A monitoring program, however well conceived, funded, 
and documented, ·is not a panacaea for all resource management 
problems. A monitoring program must have certain stable 
components, but must also be flexible to be able to direct 
resources to new areas of interest or special studies. In this 
way, research and monitoring must complement one another. 

Monitoring is expensive. Costs include time, equipment, 
personell, transportation, data management. Different levels of 
monitoring are required to provide different types of information. 
Some information is necessary in order to best design a means for 
gathering other information. Because of the costs and using the 
levels of monitoring involved, a park should be able to move into 
a monitoring program in a rational, stepped manner that allows it 
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to plan ahead and budget for each new phase. 

v. Levels of monitoring, addition of research 

Different kinds of assessment and levels of effort provide 
different kinds of information. The costs of one type of effort 
are not necessarily greater or less than another. 

Qualitative assessment is useful to describe habitats, 
resources, distributions, and often, interactions. Qualitative 
assessments can help in describing a range of types so that further 
moni taring will adequately sample from the full range. In a 
cursory way qualitative assessments can be used to describe 
temporal differences in abundance if changes are large 
(presence/absence) and causes are not important. 

Quantitative sampling (over time or space) is required in 
order to determine extent of change. In order for quantitative 
sampling to furnish statistically significant information in 
environments as physically and temporally variable as inter and 
subtidal areas, adequate numbers of replicates must be sampled. 

Monitoring connotes sampling over at least time and usually 
space. Long term monitoring is recommended to keep in touch with 
the state of a system, and to be prepared to assess the effects of 
incremental, long term changes such as global warming or 
catastrophic changes such as an earthquake or oil spill. 

The scientific community may be tapped if the desire to 
perform shorter term research projects arises to answer questions 
generated by monitoring. The scientific community may itself 
become interested in conducting research along park coastlines as 
it becomes aware of park resources. This type of research should 
be carefully reviewed by the park of interest. 

VI. Planning, Coordination, and Implementation 

Many agencies have jurisdictions in coastal and marine 
systems. US Fish and Wildlife is responsible for eagles, seabirds, 
and otters, Alaska Department of Fish and Game for anadramous fish, 
shellfish, commercial and sport fish, and bears, National Marine 
Fisheries Service for marine mammals, nonnn-commercial fish, fish 
spawning and larval distribution. Alaska Department of Natural 
Resources owns intertidal and subtidal lands, although they do not 
currently excercise any management perogative over biological 
resources in these areas. These interests can be used 
constructively to garner the expertise and divide the labor needed 
to monitor the many aquatic, terrestrial, and aquiline resources 
found in coastal areas. The coastal assessments that are being 
carried out in Katmai National Park could provide a prototype for 
coordinating these efforts, and placing the Park Service as the 
overseer of habitat health. overintensive activities in coastal 
areas can be destructive; multi-agency monitoring efforts need to 
be coordinated from planning to implementation, to data management 
in order to most efficiently gather information that will be 
useable. 
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Not all agencies will need or want to be involved at the same 
level in monitoring activities. A panel representing interested 
agenies should be convened to reach aggreement on the mutually 
beneficial values of monitoring before any interagency monitoring 
strategy can continue. Efforts to coordinate information in a data 
management system that is available to all agencies should be 
considered. (A GIS system is recommended.) 

VII. Monitoring marine systems: 

We recommend using a species by species approach to monitor 
large, mobile species such as bears, wolves, foxes, wolverines, 
marine mammals, sea birds, eagles, and certain fish species. In 
Katmai, agencies responsible for these species have been requested 
to perform monitoring to Park standards of their respective 
responsibilities. Monitoring habitats is recommended to assess 
smaller and less mobile marine invertebrate, marine and terrestrial 
plants, and use by the above mobile species. Habitat monitoring 
has been carried out by the Park Service. 

A coastal monitoring program should be as simple, non­
disruptive and involve as few people as possible to gather the 
information desired. The prototype established by the Park Service 
in Katmai could be used by different agencies to gather information 
on their own lands. Gathering and documenting information in as 
comparable a manner as possible will facilitate information sharing 
and comparative studies. Also, monitoring will bring to light 
information that should be of interest to interpretive centers, and 
increase public awareness of the importance of and care needed for 
coastal areas. 

VIII. Our proposal 

We recommend: 

o that the Park Service, using the prototype begun in Katmia, 
initiate interagency coordination of expertise in monitoring 
large, mobile species and take the lead in describing coastal 
habitats and establishing a model habitat monitoring program. 
Other agencies may want to adopt Park established protocols 
for monitoring their resources in their own and other agency's 
jurisdictions. 

o that protocols for the second phase of monitoring continue to 
be established in Katmai and other parks 

o that the Restoration Group fund a feasibility study of a 
tiered, modular coastal monitoring program for the Parks. 
Such a study should describe several possibilities that 
demonstrate the advantages and costs of internal and external 
coordination and implementation schemes. 
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Below we set forth a tiered, modular monitoring program, and 
the rationale for each step. Any and all upland land owners should 
be able to use this program to monitor their lands. The protocols 
for the phases that have been carried out along the Katmai coast 
are described. Additional time and funding would be required to 
establish protocols for the next phases. 

Phase I. 

Gather tools needed to conduct coastal survey. 
aereal photos 
topographical maps 

Draw maps 

Phase II. 

Contract coastal geomorphologist and intertidal biologist to 
conduct survey 

Consider and contract most efficient means of transporting 
surveyors to coast and amount of support they will need 

boat, helicopter, dropoffjcampjpick-up 
To extent possible, take advantage of lowest (spring) tides, give 

boats and crews breaks during high tides 

Phase III. 

Conduct coastal survey. Geomorphologist maps coast, biologist 
maps biology at particular sites along the way. 

From survey, develop range of geomorphological and biological 
groupings (habitats). To the extent possible, use habitat 
descriptions as included below. 

How to cataloguejorganize •.. database? 
by geomorphological habitats then by site with organisms 

Phase IV. 

Decide what types of questions are of interest. 
what, where, how muchjmany, change, comparative studies, 
special questions 

Select module from monitoring program based on questions chosen 
1) what (has been answered through survey and mapping) 
2) where(has been answered through survey and mapping) 
3) how muchjmany (requires return to representative sites and 

quantitative sampling) 
4) change (to detect seasonal or yearly at different levels 

requires repetitive quantitative sampling at 
representative sites) 

5) comparative studies (design to suit problem) 
6) special questions may be submitted to the scientific 

community for expertise, design, and 
implementation.Methodologies and sampling should be 
coordinated with monitoring program 

Choose sites that represent habitats from Phase III. 



Phase V. 

Estimate funds, personel, and equipment at hand and how 
frequently sampling needs to occur to answer questions posed. 

Decide to sample all areas at once or stagger sampling depending 
on financialjpersonelljequipment constraints 

Phase VI. 
Hire coordinator, rangers, consultants, data managers to carry 

out whatever level of monitoring has been chosen 
survey and mapping 
habitat classification 
interpretive documents 
site selection 
transects 
repeated monitoring 

Phase VII. 

Comparative studies. 

Find geomorphological habitat type in oiled area 
Find comparable habitat sites in Katmai 
Sample five replicates per zone at each site 

for >5 years for hard substrates 
>10 years for soft sediment areas 

Within Katmai. 

Lagoon at north end of Cape Gull: 

Sample 
What: 

water quality 
clam and echurian tissue 

For how long: 
>10 years 

Where: 
in oiled zone, midway to center of lagoon, center of 

lagoon 
first year sample at surface, 3 in, 6 in, 12 in, 18 

in, 24 in, 36 in, 48 in. 
select representative levels to be sampled in 

remaining years 
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NATIONAL PARK SERVICE 

SHORELINE OIL ASSESSMENTS 

~DATE: 6/14 to 6/16/90 OBSERVER: Schoch SEGMENT: K09-28-KI02A 

jLOCATION: Kinak Bay, west shore to Hidden Harbor 

SEGMENT LENGTH: 22720 meters IMPACTED LENGTH; 20 meters 

I WIDE I MODERATE ! NARROW VERY LIGHT NO OIL TOTAL 

0 0 l 0 20 m 122700 m 22720 m 
i 

I 
I 

i 
I 
! 

SITZ 

none 

EXXON 

not assessed 

WILDLIFE 

harbor seals 
brown bears 

BEGIN 

UPLAND 

END 

TYPE OF OIL IMPACT 

UITZ I 
• • !I sooradl.c stal.n 

m~usse, up to j 
10 em diameter! 

MITZ 

none 

TREATMENT RECOMMENDATIONS 

NPS TAG 

no treatment 

ECOLOGICAL CONSTRAINTS 

OTHER TREATMENT WINDOW 

N/A 

TREATMENT 

# BAGS COMMENTS 

SUBSTRATE TYPE 

SITZ UITZ MITZ 

ivertical cliff and 
lsteeo slooes. alders 
I and grass-

bdrs and jbrk cliff brk cliff! 
brk.alluvlsnd beachlpocket 
fans jbdr,cob lsnd beach! 

LITZ 

none 

FOSC 

LITZ 

same 

I 
I 



National Park Service 
Shoreline Oil Assessment 

Katmai National Park And Preserve 

Segment #: K09-28-KI02A 

Oat:e: 6/14/9C, 6/15/90, 6/16/90 

Location: Kinak Bay, west shore to Hidden Harbor 

Survey Time: 6/14/90. 1050 to 1600 
6/15/90, 1100 to 1400 
6/16/90. 1200 to 1400 

Tide Height: 6/14/90. +3.59 to +0.50 to +4.99 
6/15/90, +5.35 to +1. J 
6/16/90, +5.57 to +2.51 

General _ _Q~§.S:_:t;_i_p_t_t_g_Q:_ refer to the sketch map for locations of 
the follwoing geomorphological descriptions. The assessment of 
this segment began at vertical bedrock cliffs along a cape 
separating Amalik Bay from Kinak Bay, and preceded north. A 
general characterization of this shoreline would include: 
initially long and narrow, boulder and cobbles shores, becoming 
convoluted with vertical bedrock headlands and sandy pocket 
beaches. Assessments of vertical sections of shoreline within 
this segment were from a skiff operated as near to the shore as 
safely possible. All remaining shorelines were walked, with the 
noted ~xc2ptions (see sketch map). Pocket beaches on the west 
shore of Kinak Bay were primarily sandy. The sand is of two 
distinctly different types. Gray to brown, medium grained 
particles underly tan to white, coarse particles of lower 
density. These lower density particles are probably of volcanic 
origin indicated by a very porous morphology and microcrystaline 
structure. The darker variety originates from the weathering of 
surrounding bedrock. 

A. Exposed, sandy pocket beach 

B. Exposed, rocky, steep bedrock. Vertical bedrock cliffs marked 
the beginning of the segment north and east of the unnamed cape. 
A small sandy pocket beach followed the cliff section. A small 
amount of drift debris had accumulated and no oil was observed. 
Angular boulders and bedrock outcrops formed offshore reefs 
jutting out to the southeast at the north end of the pocket 
beach. A 500 m long sandy beach followed with no drift debris 
and a small amount of drift logs. Then another 500 meters of 
angular boulder and cobble shore to a prominent vertical 
sandstone fin or buttress. The following 2700 meteri is 
primarily angular boulders and cobbles with areas of interstitial 
pebbles. A small amount of oil was found at the southern end of 
this section. The upland adjacent to the shoreline is a steep 
slu~e vegetat:ed with ald~rs and grass. rl southeast facing snndy 
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pocke~ beach about 200 me~ers long marks the beginning of a 
series of headlands and sandy embayments continuing for about 
3700 meters. Substrate particle size generally becomes coarser 
and more angular futher into the bay. Two major streams have 
developed alluvial fans which have sandstone pebble foreshores 
and a veneer of white pumice sand. Towards th~ north a series of 
avalanche chu~es have deposited large volumes of rubble and 
organics. Snow ban~s persis~ at the base of the chutes. This 
section ends at a large embayment formed by a headland ~hich 
protrudes east into the bay. Within the embayment. two streams 
have denosited alluvium which has filled small re-entrants. 
Pumice sand has also collected here. presumably deposited by a 
:ongshore current flowing into the Kinak Bay. The sandy pumice 
rema1ns unconsolidated and liquified, and does not support a 
persons weight. Sands~one alluvium is compacted, mixed with 
angular pebbles and cobbles. and well consolidated. Sand bars 
and shoaling water were observed about 50 meters offshore. and 
the skiff was unable to land on the eastern beach due to shallow 
water and wave exposure. The headland forming this embayment is 
mostly steep to vertical sandstone with occasional sections of 
steep angular boulders. Pocket beaches become shorter and 
narrJwer but retain the white pumice sand veneer. About 1300 
~eters north of this headland, a relatively large northeast 
flowing stream has deposited an alluvial fan of coarse rounded 
cobbles and pebbles. Below the upper intertidal the substrate 
becomes mostly angular pebbles and coarse sand. The upper margin 
of the upner intertidal is marked by a terrestrial grass mat. 
Th2 following 1600 meters of shoreline is mostly low tide beaches 
of angular cobbles and boulders with stretches of vertical 
bedrock walls. An ~ncubating adult bald eagle was observed on 
the north end of a small island about 300 meters offshore. An 
alluvial fan of ~oarse angular cobbl~s and pebbles. mixed witll 
sand and decaying organics, occupies about 600 meters of 
shorr:'line. Numerous brown bears were observed walking t:hrouah 
this area ov~r a period of four days. The shore to Hidden Hartor 
is primarily a low tide beach only with angular boulders. cobbles 
anJ pebbles. The narrows into Hidden Harbor has a strong tidal 
cur::-ent £low. ;;.bove the high tide line throughout thi::: ar:=o:i. at·:= 
sandstone cliffs. The north and northeast sh0re of this 
c2strictad embayment is an alluvial fan of four dominant stream 
svscems. Several lesser or intermittent streams also flow into 
the bav but orobabl~ do not transport much fluvial material. 
Pumice sand was observed along the northern shoreline, deposited 
as a thin layer on ~oarse angular substrate. 

Qt)- __ In<toa_ct;_L-escrip_;j._:;>n: .~n area about 20 meters long and 4 
meters ~ide ~ith very sporadic spatters of mousse and stain was 
observed about 40 meters north of the sandstone fin nea~ th~ 

entrance to Kinak Bay on the west shore. About 20 s~atters were 
found. of ·various sizes but about 10 em in diameter and up to 20 
em long. Tha oil was found on large angular boulders. sandy 
i:lLcrscitial spac~s a~d angular cobbles. all sandstone. 

s:~logical assessment 



K09~8-02 15-16 June 

This segment is moderately to fully pr-otected frc·Jr, wave 
exousure. Fucu~ is remarkably frequent and dense in the mid- and 
qo;H':-r zones. forming a r12nse c:ovP.r. eso~cially on g2ntly slot)ina 
surraces. Patches of bright yellow 4uvenile plants are common. 
uss~l~ were also com~on, attaining large (5-6 em) sizes; they 
<Jrew in clusters below Balanus on rock walls or, less frequently, 
consolidated angular cobble. Much uf the subtidal appears to be 
sandy. with scattered reefs and steep islands and offshore rocks. 
Th~ wat2r is full of diatoms, hydromedusae, jellyfish, drift 
Fuc1.1S and barnac 1 e maul t s . 

The most striking feature of this segment were the 
pr~valence of barnacles and the extraordinarily abundant sets of 
D3t~acle spat throughout the mid- and upper intertidal zones 
\ fr::.m :;_hthamalus dalli through Semibalanus cariosus) . From the 
b~ginning of the segment to Hidden Harbor, there was virtually 
100% cover of blue-arey spat on bare rock, other barnacles. 
mussels. dead wood. empty shells. sDall cobble and even some 
driEt ~uc_us. The majority of the spat were about J :mrn long, but 
at places, there were 3-4 sizes. ranging from 1-4 mm. Spat were 
absent only on very mobile cobble and on rock directly bathed in 
fr=shwater. In Hidden Harbor, our observations took place at high 
tid~; there was an extensive cover of t~n 3pat in the upper zone. 

l. v~rical bedrock walls. stable larae boulders and pinnacles. 
Distinct and wide (up to 1.5 m in t)lac2sl V1-;rrucaria zone. Many 
terrestrial lichens just above (Caloolac~. ~mbilicaria. yellow, 
whice. oreen, pink, etc.) or someti~es overlapping wit~< 

'!<:Crr_,_lca_:r_t.E. on tumbled boulders. B-coad barnacle zone with narrow 
l.Hnd ,)[ C]:l_thamal!:!._?_ (appearing Ahi te) above, and :::: m of Balanus. 
:Nith FUCJ:l.S. Gloiopeltis and ~ndg~-l~9..;_§_. usually in small patches. 
;~ shelt~red areas, particularly those with fresh:,.;ater runoff. 
~·:inhy~tc ectocarpoid browns (probablv including PilavAllal are 
frcc~'-l:=nt. Pornhvra grows on slightly more exposed points and on 
san·J.-inC .. uenced boulders, with ~crosi£h<?_D-i9:.· Limpets cind 
:;_ -~ t c u:.::.-inc:::>; occasional S i oh~!}._aria. Small aggregation of pink 
nemertean worms noted once on barnacle spat. Mussels in dense 
-lus~~rs or forming a band. usually grey with 3pat; mortality 
Jenerally low, except in localized areas. At one beach, there 
~as a marked and recent die-off in Sernibalanus at the bottom of 
:,.;alls terminating in a sandy nocket beach. oossibly from sand 
ia'...:ndation. 

Fucus e:~tends down into the Al_;;.x.:i.~ zone. especially on 
::.: lo;; ing boulde:::.-s. Dense juvenile ;.l~:r i a. of ten frayed. 
:~ei~l_ibaid_!X!:lS under Alarid_. with numerous Nucella lamellosa; also 
t·lyi :·k SW"i.ths of ~-t~~-<;>_?J:.Q.b.g.D_tc:'\.• sometimes forming ·:1 co~spicuous 
b.:1nc:l: Palmar i a callophylloides_. Acro§.i£hg_nia arc ta. 
=-~-<?-:-:=J..9..1l!.O£Pj1a ; __ Kt•i_.::oc~_l on_:i:..!:l.!T~ in ""ooly ::; ke ins, yell ov<-gr een 
H_~llo_?_9-_t;_<;_i,Q..!}. (on ;,;loping ~u.r·:,c,;.;es dJ:CO!l.c; f_l}_s:;_:,_.~s). a:L.d, furthest 
down. t=~iLJta.. ~_1!.::\_~_t_er.t? .. s anc."!. 0_:?_0-:!\a_§t:-:;c~.ic't..§ .. :':noo<JlH=nt ;;t '.-.later'.; 
=d~e. Qn~ ~9laster (not ideDtified tO ~pecies) obs2rVcd frcre 



skiff. 

2 . :: o b b 1 c- . La r q c p a t. c ~ e: s o f c;7~9 i o ~-Lt;i s . s om e t i me s ~rode d b a c k 
~o a chin brown crust, occurs on higher, more stable and larger 
rocks and slabs. Lower. anoular cobble is occasionally matted 
with mussels in the mid-zone and sprinkled wich spat. Amphipods. 
limpets and juvenile- mussels occur unde~ cobbl~. Mobil~. rounded 
cobble is often associated with sand and 2phemeral green algae 
(ulvoids, filaments). Green algae are also present are common in 
freshwater streams. even on mobile substrates. 

3. Sand. The sand, rich in pumice, is deep and light, 
~specially in areas of accumulation against bedrock. 



National Park Service 

Shoreline Oil Assessment 

Observer: .... .f'~/."<i-1 ..•.... Zone: .... /.~c:{/~··f ..... Segment #:. ):;c; 7;:-?.B:-:-.~·~C:e::;. 

Date: ... ~/t.<!)?o.. .... (pjc.r;/.9,.o •••• Place: ... }(!fJAK.. Cf.l\./. ... \41.<-f?.r_--l • • S:~~r:e ............. . 
6/l'f ,;/.) 

Time: .t.os;o.-f&_oo. •• • 1.'~0.-. t'l.0 <? •••• Tide Height: ....•••• Segment Length: . . 2.~ 7.--<C? .. mE 

.~ 
Weather: ~-\ sunny fog ram 

• .--·-7~ 

Observat1ons from: ground ·---' 
' ' .--~ .. -------(_yessel · .; :~ ~-.: helicopter 
·-----~--· 

upland Description: :Ceciro-ck-, rubble 
~-- ~+"• ---··- -- -..;;,;· • 

alluvial fan 
marsh lagoon 

grass forest ----=----
(~lders/willows pond 'bluff' 

Upland Slope Angle: low medium .~ vertical 

Intertidal Slope Angle: low .~ < hlgh"' vertical 
-~~-·-· ... ·---·-· 

wave Exposure: ___ !~~ med'i~high Wave Type: swell ~ breaking no. 

Length of Beach: ..... ~ ...... meters Width: ..•. ~ ...... meters 
=====--====--=== 
Impacted Area (lenqth) 

Total length of impacted area: ..... ~9 ..... meters 

Wide: >6 m and >SO% oil cover ..........•. meters 

Moderate: 3m to 6m and 10% to SU%-oil cover ............. meters 

Narrow: <3m and >10% oil cover ..........•. meters 

Very Light: <10% oil cover regardless of width (splatters) ... ;? P. •.... mete:!: 

Pit # Oil 
Type 

Matrix 
Size 

== 
Subsurface Oil Assessment 

Intertidal Pit 
Location 

Oiled Depth 
Interval 

Pit 
Depth 

% Sedimen 
Saturati 

---------------------------------------------------------------------------
1 // /(} p 17 J {) u c:-
---------~~----------------------------------------------------------------

2 

---------------------------------------------------------------------------
3 

---------------------------------------------------------------------------
4 

---------------------------------------------------------------------------
5 

---------------------------------------------------------------------------
6 

---------------------------------------------------------------------------
7 

---------------------------------------------------------------------------' 
8 

---------------------------------------------------------------------------
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Middl~ rniertidal Observer · r,..., /~c/ Se,..,..,.ent # • k c '~ · :J ~ - tc u; c;. ~==-=-:....=~· . . . ..:::> ·'-.IJ • • • .. • • • • • • • !::!!" • • • • • • • • . • • • • • • 

Substrate % oil type continuous broken patchy/numerous spar~ 

bedrock asphalt 
Ljo 

pooled 

boulder 
Ljo 

cover 

coat 

cobble stain /1/0 01 (_ 
10 

mousse £/] r r /lt 

pebble )"" patties Or.5 _J -- I' 

tarballs 

sand r sheen 

logs 

silt/mud ,.g-- plastic 

dead algae 

organics p dead wildlife number and type ,er 
============== ===============================--=--============================= 
Lower Intertidal 

Substrate % oil type continuous broken patchy/numerous sparse 

bedrock Lfo asphalt 

pooled 

boulder l.fo cover 
-

coat 
I 

cobble stain ,/f/0 
l.~/ t "--

~ /) rc 
I 

o6 Sf~<--
v -

mousse 

pebble r patties ) 

tarballs 

sand ) sheen 

logs 

silt/mud :::-·~ plastic 
~---

dead algae 

organics .< dead wildlife number and type ·( 
r 
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NATIONAL PARK SERVICE 
SHORELINE OIL ASSESSMENTS 

DATE: 7/11/90 OBSERVER: Schoch SEGMENT: K09232-CG.03A 

LOCATION: Katmai, Cape Gull outer coast 

SEGMENT LENGTH: 4050 meters IMPACTED LENGTH: 157 meters 

WIDE MODERATE NARROW VERY LIGHT NO OIL TOTAL 

0 12 m 15 m 130 m 3893 m 4050 m 

TYPE OF OIL IMPACT 

SITZ UITZ MITZ LITZ 

none pooled mousse, none none 
cover,coat, 
stain 

TREATMENT RECOMMENDATIONS 

EXXON NPS TAG FOSC 

no treatment remove pooled 
see SSAT assess. mousse from 

lm X Sm area 
in crevice 

ECOLOGICAL CONSTRAINTS 

WILDLIFE OTHER TREATMENT WINDOW 

brown bears open 
harbor seals 

• 
..... ·. 

~: . -.~ 

"r:l ·: .... ;~ TREATMENT ··:·.·, 
. 

' BEGilf BND # BAGS COMMENTS 

SUBSTRATE "rYPE 

UPLAND SITZ UITZ MITZ LITZ 

vertical cliffs from cliffs mostly mostly mostly 
5 to 40 meters high, boulders boulders, boulders 
alders and grass ledges and ledges 
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National Park Service 
Shoreline Oil Assessment 

Katmai National Park And Preserve 

Segment #: K09-23-CG.03A {and CG.02A appended) 

Date: 7/11/90 

Location: Katmai, Cape Gull outer coast 

Survey Time: 0800 to 1400 

Tide Height: +6.74 to -1.2 to +3.85 

General Description: refer to sketch map for locations of 
geomorphological descriptions: 

CG.03A 

A. Exposed, pocket beach with sub-angular boulders at waterline 
and extending into the LITZ. Rounded boulders in the UITZ and a 
rounded cobble berm mixed with dead kelp. Except for the berm, 
sand is present throughout the intertidal area in interstitial 
spaces. 

B. Exposed, rocky, large angular boulders, interstitial voids. 

C. Exposed, rocky, rounded boulders and cobbles on bedrock 
terrace, very large sub-angular boulders scattered throughout 
this area. 

D. Exposed, pocket beach of angular cobbles and rounded pebbles 
with a matrix of sand throughout. This beach is unusual in that 
it is completely encircled and protected by bedrock. The upland 
is a steep cliff face about 10 meters high which curves to 
protect the ends of the beach. The outer edge of the beach has a 
bedrock·.;ancl .. boulder reef oriented parallel to the shoreline. The 
reef i~~ut 1. - 2 meters high and is completely submerged only 
at hiO)i~'~~es. The remaining intertidal seaward of the reef is 
about !Htf .. ters,wide at low tide and mostly large sub-angular 
boulder~.t~and occasional stacks through the MITZ. 

E. Exposed, rocky, large angular boulders. Upland cliffs have 
large vertical crevices opening to the east. These have rounded 
boulders and cobbles tightly packed with pebbles and some sand. 
The end and sides of the crevices are rapidly eroding sandstone. 

F. Exposed, continuous linear beach of sand and large rounded 
boulders covering a bedrock terrace. The upland is a 5 meter 
sandstone cliff topped by grasses and alders. A stream flows 
over the cliff, cascading down a bedrock ledge and over the sandy 
beach substrate. 
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G. Exposed, rocky, large angular boulders piled at base of 15 
meters cliff. 

H. Exposed, pocket beach with rounded boulders in the MITZ, 
rounded cobbles through the UITZ and forming a loosely packed 
berm. 

I. Exposed, rocky, large angular boulders with interstitial 
voids. The north end of this section is an exposed bedrock point 
which gradually submerges to a reef that extends offshore about 
1000 meters to several islands. 

J. Exposed, pocket beach with rounded boulders through the MITZ 
and rounded cobbles in the UITZ and storm berm. the berm is piled 
against the cliff base. 

K. Exposed, rocky, bedrock terrace, columnar jointing, large sea 
cave present and to the north the terrace is convoluted with 
numerous cavities and pockets. 

L. Exposed, small pocket beaches above the bedrock terrace and 
only in the UITZ, composed mostly of rounded cobbles and pebbles 
forming a berm covered with drift logs. 

M. Exposed, rocky, steep bedrock headland topped by 
unconsolidated sediments covered with grass. 

CG.02A 

N. Sheltered, pocket beach and tidal flat. The UITZ is mostly 
angular cobbles and boulders bedded in pebbles and sand. The 
MITZ is a sandy tidal flat. The angular cobbles increase in size 
to the northwest and decrease in angularity. 

0. Sheltered, tidal flat. Sand deposited over cobbles below the 
zone described above, eel grass and organic mud occurs in the 
lower MITZ and LITZ. 

:·.;t 

Oil Impac:e: . 
... ·~ 

D. Spat~;of oil mousse were found beginning about 100 meters 
south ot:··tbia pocket beach. The spatters occured mostly on large 
boulders and cobbles. An arch just south of the pocket beach has 
several very large boulders at the base. Mousse patties were 
found here in interstitial spaces, the oil still fluid, brown and 
sheening. To the north of the arch, in bedrock crevices opening 
to the north and to the pocket beach, oil mousse was observed as 
a weathered stain and coating on boulders and cobbles and in the 
sandy matrix. Mousse patties are sporadically scattered 
throughout the angular cobble beach area but have sediments 
entrained and would be difficult to remove. The north end of the 
pocket beach has very large sub-angular boulders with oil mousse 
in pocks and fracture cracks. This would also be very difficult 
to remove. The area is exposed to high wave energy at times of 
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high water and the oil will continue to weather and degrade. The 
reason the oil has persisted through the first year is probably 
due to the parallel reef which protects the beach somewhat and 
attenuates wave energy. 

E. Pooled mousse was found deep in the interstitial spaces of 
boulders and cobbles within narrow re-entrants oriented easterly. 
The oil was about 5 em thick and lying over a sandy layer. The 
largest patch was about lm x 5m and a more sporadic area of lm x 
20 m within the crevice. The northerly crevice has pooled mousse 
under a large boulder, the oil covering an area about lm x 2m. 
This oil could be removed manually without disturbing the 
substrate. If allowed to remain the oil will probably persist 
unchanged for a long time considering the minimal weathering 
evident afetr the first year. 

N. The oil in this area has been described by the SSAT reports. 

~ . .. :r· •• 

::~~-··· 
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National Park service 

Shoreline Oil Assessment 

Observer: .. $.c).o f i-. . • • • • • . • Zone: .. k.o~.' ': ~ ....... Seament #: .k ~ ~ ~ ?.J.-. C: tf .0.0 •
3 • • 

Date: ... 7/'.~L~o ............. Place: .. i'f'J~~~·J· .C.~ .. C.~il ••••••••••••••••••••. 
-1 re. 7~ -~-... 

, (i€00- IVOGI 
T .1me : ••••••••••••••••••••• Tide Height:;-.'·.~ .*f • • segment Length: . . 4.~ F.~ .. . m 

Weather: clou~ sunny __ ___...... fog rain 

..; ::. -rr 

windy 
. . ~ ----.... 

Observat~ons from: ground vessel helicopter 

Upland Description: ~e~ rubble alluvial fan 
a~jwillows marsh lagoon 

Upland Slope Angle: low medium a high ~ 

Intertidal Slope Angle: low m~ high vertical 

grass forest 
pond bluff' ----

Wave Exposure: low medium ~-~~@) Wave Type: swell cresting breaking 

Length of Beach: ..••.•••.•.•. meters Width; ••••••••.•.• meters 

/"-· 

. nc ....__. 

a a = li a :a 11iio== ===·=========== 
Impacted Area (lanqth) 

Total length of impacted area: .... . 1.~7 . .•. meters 

Wide: >6 m and >50% oil cover .... ~ •.•• meters 

Moderate: 3m to 6m and lOt to sot.oil cover ••••• J~ ••••• meters 

Narrow: <3m and >10% oil cover •• · .•. '~ •••• meters 

Very Light: <10% oil cover regardless of width (splatters) .. J~.q ...... mete 

Pit # Oil 
Type 

Matrix 
Size 

Subsur~aca Oi1 Aaseasment 

.. Intertidal Pit 
Location 

Oiled Depth 
Interval 

Pit 
Depth 

% Sedime 
Saturat 

--------------------------------------------------------------------------1 -~···· ~. 

-----------------~--------------------------------------------------------
2 

------------------------~------------------------------------------------· 3 

------------------------------------------------------~-------------------· 
4 

--------------------------------------------------------------------------· 
5 

--------------------------------------------------------------------------· 
6 

--------------------------------------------------------------------------· 
7 

---------------------------------------------------------------------------
8 

---------------------------------------------------------------------------
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K09-23-CG003, K09-22-CG002 
Cape Gull and north to Kaflia Bay 
Tide height: +2.4 to -.8 to +1.4 

11 July 1990 

This section of the coast is largely fractured, rocky 
headland with pocket beaches of boulders and cobble (see 
geomorph. description). The cliffs and terraces are spectacular 
to view, and the lower intertidal abounds with invertebrate life. 
Many species of algae are also found, though plant size and 
abundance is not as astounding as on low, wide wave-cut terraces. 
The number of pools and terraces is low along the segment; water 
is often funnelled into crevices or shoots between hard substrate 
fingers with considerable force. Some areas are devoid of algae; 
cobble bashing is probably not infrequent. 

Upper intertidal algae include, in order of abundance, 
Fucus, Porphyra, Myelophycus, Gloiopeltis, Palmaria 
callophylloides, P. hecatensis, Halosaccion. In the mid 
intertidal and pools, the above can be found along with 
Odonthallia, Neorhodomela, Soranthera, Ulva, and corallines. In 
some midintertidal areas, Iridaea heterocarpa, Analipus, 
Chordaria, Chaetomorpha, Ralphsia, Mastocarpus. In lower areas 
and in pools, Alaria taeniata, Laminaria groenlandica. In deep, 
lower pools, the above with Cymathere triplicata. Especially in 
lower pools, or on wave cut terraces, all of the above may be 
found growing together. 

The animal community is quite diverse. Clear zonation is 
marked on the shore, and the evenness of the upper and lower 
bounds of each zone may indicate regularity of physical and 
biological processes. A rich echinoderm community (abundant, 
large Evasterias, Dermasterias, Pycnopodia, Solaster) keeps 
mussels small and high, but rich seas and good flow make juvenile 
mussels plentiful. Henricia also roams the lower intertidal and 
urchins (Strongylocentrotus drobachiensis) nestle in crevices on 
corallines. Filter feeders are abundant; a great diversity of 
anenomes can be found (Tealia, Haliplanella, many species of 
Metridium), spirorbid worms, sabellids, large and small 
barnacles, and mussels. Not all space is covered by barnacles, 
and a healthy community of limpets, chitons (Katharina, 
Tonicella), siphonaria (Sipbonaria thersites), and pulmonates 
(One~ borealis) grazes. Littorines are also abundant, 
especi~:::On drift algae caught amongst large cobble boulders.· 
Other ~·opOds include Nucella canalicula ta?, N. lamellosa, 
Ampbi'sd;;..f..IJiargeri tes. Nemerteans ( Emplectonema, Amphiporus, 
Tubulaui8)~are plentiful on barnacles and under cobbles. Sponges 
(Halicbondria, Haliclona) can be found, but not in the abundances 
of wave-cut terraces. Bryozoans (Dendrobeania especially on 
rocks and Alaria holdfasts; Membranipora on Alaria and drift 
Laminaria) and hydroids can be found in patches. In one small, 
sandy lagoon, (CG002) echiurans and Macoma balthica were 
numerous. Shells of Mya arenaria, Clinocardium, Saxodomus, and 
Hiatella arctica were strewn on the sand. 

1) A) Cobble beach put in: magnificent headland immediately to 
south, very clear zonation on north face. Barnacles abundant on 
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some cobble/boulders, Fucus light and sparse, littorines 
abundant, Pterosiphonia low. Not all rocks are covered; lower 
areas especially are smooth and polished. Drift along beach 
includes rich assortment of offshore algae: Laminaria dentigera, 
L. groenlandica, Agarum, Alaria, Nereocystis, Cymathere, 
Pleurophycus, Desmarestia, Odonthallia washingtoniensis. 
2) Rocky headland/angular boulders: On north face, light 
Myelophycus, Porphyra to the Alaria zone. Abundant, very tiny 
mussels. 
J) B,C,D) Embayments: long, frondy Acrosiphonia with Palmaria 
hecatensis and P. callophylloides. Cymathere triplicata growing 
in pools with Alaria, corallines. 
4) E) Large angular boulders: Halosaccion and Gloiopeltis 
sparse in higher zones with varying Fucus cover. Limpets, 
littorines. Middle to low; large limpets, Pagurus in bryozoan 
covered Nucella shells. Haliplanella, Siphonaria, Onchidella, 
Katharina crawling through large Semibalanus. Low in pools: 
juvenile mussels, corallines, Porphyra, Pterosiphonia, Alaria, 
Cymathere, Tealia. Small Metridium, brown with white "ring" at 
base of tentacles and small white tip. Also brown anenome 
(red/green?) with brown oral disc and tentacles, Leptasterias, 
spirorbids, Anthopleura artemesia, and some Nucella lamellosa. 
5) Terrace before beach: Iridaea heterocarpa abundant, green, 
fertile, with spoonweed in pumice and shell bottomed pool. 
Corallines growing on Neorhodomela, Odonthallia, Colpomenia 
bullosa, Soranthera, Chordaria in small patches. Erect 
corallines, long Porphyra, patches of Ralphsia, Chaetomorpha, 
Mastocarpus. Margarites pupillus, many small purple sabellids. 
6) F) Sandy beach with long, low Alaria covered fingers 
extending southeast in sand, boulders in low intertidal. 
Waterfall and mouth of stream carve furrows and create small sand 
bars on beach: On rocky fingers and boulders; juvenile mussels, 
good barnacle cover, Dendrobeania, Emplectonema, A. artemesia. 
Myelophycus, Palmaria becatensis, Fucus, Acrosipbonia, Ulva, 
Enteromorpha. In sand, slurpy tube weed. Abundant drift caught 
on bars and against boulders on north end of beach: Laminaria 
dentigera, L. groenlandica, Alaria, Agarum, Odontballia 
wasbingtoniensis, Desmarestia, Nereocystis. 
7) G) Large boulders with flat pools: Analipus, Fucus, 
spoonweed'.;.>Odontballia, Neorbodomella, Iridaea beterocarpa in 
pools •. J'ln. Pools and on rocks, Metridium, Haliplanella, 
Halic~ia~ Haliclona, Leptasterias, Dendrobeania, Margerites, 
Ampbia•a,:'A:lmagorda, Katbarina, Evasterias, Tonicella, N. 
lamellasa buge, N. canaliculata abundant, Henricia, small red 
Musculus discors type mussel on Odontballia and Alaria, clinging 
by soft, white, wormy byssal thread. Emplectonema, Ampbiporus 
abundant on barnacles. Saxodomus shells in pools. 
8) K) Narrow, high, rocky bedrock terrace, drops abruptly to 
depth: Rbodochorton on cliff face with fresh water permeation. 
Porpbyra on seaward edge of terrace, high with some P. becatensis 
lower. In Alaria zone below, abundant echinoderms: huge 
Pycnopodia, Evasterias, all sizes Solaster, Dermasterias. Four 
types of Metridium in a few clustered pools: Large orange with 
white tentacles; very small white; brown with orange disc, white 



tentacles; brown with very ruffly white tentacles. 
Strongylocentrotus droebachiensis abundant in crevices and pools 
with spirorbids, sculpin, Tonicella, Haliclona permollis, 
Eudistylia, small purple sabellids. 

CG.002A 

Small, sandy lagoon: Echiurans and Macoma balthica numerous. 
Shells of Mya arenaria, Clinocardium, Saxodomus, sand dollars, 
and small Hiatella arctica strewn on the sand. 

_;..~l 
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-- JJ K A 1-1---
PROPOSED MONITORING- PROCESS PLAN FOR PRINCE -WILLIAM SOUND 

1. What needs to ' oe considered far a monito~ing effort? 

Objective of the monitoring 

Recovery 

Restoration 

Populations to monitor 

minimum number 

optimum number 

list by species? 

list by habitat? 

marine 

coastal/near cuastal 

terrestrial. 

Intangible values to monitor 

recreation 

a.rcheology 

What end goints to monitor 

life cycle? 

presence or absence of specie/habitat 

measure fishery landings ( commerc :'Lal, sport) and not 
total population 

measure tot~l population and net cha..'lge with time 

set monitoring end points differently fer each 
specie/habitat? 

f4l 002 /1)10 

eerioclicity of measurements; attach to life cycle? by calendar o= 
time period i.e. annually etc.? 

Sunset dates: vary with specie? situation? 
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2. Hew should the process be p~t in motion? 

Establish need and interest among as many as possible. 
an early concept paper to stir discussion and interest. 

[fD OO~i-' 01!) 

De7e lop 

Ide!1 t ify scient ist/techri L; i.ans/resotn-e;e managers and their 
affiliation~ with special expertise for each different area 
of monitoring interest 

Use of a Technical Workshop tc develop detailad plans, structure 
artd schedule 

Determirce 
"offi<:~ial 

and time of 
sponsorshig'', duration, p~oduct, budget needs, 
gorkshop attendees, location 

Determine costs and source of support 

meeting, 
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ACTIVITY SEQUENCE 
FOR 

DEVELOPING THE MONITORING PROCESS 

Proposed s~quence of events for the planning process: 

1. Pre-plarming within EPA 

!4J 004 .'010 

Discuss proposal to develop a monitoring scheme ~ith Armstrong, 
Ross, Nadeau, others (nou underway) .. _need tc devise a method far 
engagiag Alaska at earliest stage. Avoid a 'invented at EPA 
image · . 

Hood develop a draft .. straHr:um .. plan and schedule fer process and 
Rork shop (also nag in draft preparation). 

Strawman document circulated to Armstrong, Ross, Nadeau, others 
~ithin EPA for comment and revisio6. Early on, Torok and Ross 
'float' the conce9t and n~ed t.<ith Alaska and through RI?WG. 
Engender interest and partici~ation ghere ever possible-
Probably useful to address need for monitoring and avoid policy 
and budget aspects at the early stages 

Individual and /or conference calls to update progress, determine 
next actions, or reconcile vie~s if needed 

Revise draft document preparatory to unofficially circ~lating it 
to scientists and others in the trustee departments and to 
Alaska officials. Introduction at the technical level to people 
on the scene should spark some worthy cha..11ges and engender a 
broader sense of participation. 

2. Broader planning with others. 

~resent document to a select list of specialists for comment and 
suggested revision. The goal is to develop as good a monitoring 
concept as possible, prefe~ably with some elasticity and options, 
and to de-emphasize cost until a responsive plan has been 
devised. 

Revise and insert comments and changes as needed from technicians 
and others_ 

3_ Development of a technic~l ~orkshop to plan the details of a 
monitoring effort 

Central to developing a detailed monitoring program ~ould be a 
technical planning ~orkshop. The goal of the ~orkshop ~ould be to 
identify and devise the detailed ~onitoring plan to reveal the 
rate of recovery for each speoi~/habitat which was judged 
injured or in need of restoration and to evaluate the 
effectiveness of the restoration processes d~signed to enhance 
recovery. The workshop would identify the "lead" personnel 
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(and/or agency, department, sts_te) -who ><auld conduct the 
monitoring, and ..-ould estimate the duration and cost of each 
segment of the proposed activity. A possible reporting scheme 
for the monitoring ~esults ~ould be proposed during these 
discussions. This is presently envisioned as a relatively small 
meeting of 25-35(?) people_ 

SeparatelY. but in concert with the lead participants of the 
monitoring effort, a plan should be devised a_s to who pays fer 
what, identify any serious shortfalls between the plan and 
fund ing/FTE available, a_,_J.d propose a strategy for either reducing 
the plan or providing the needed additional resources- This 
group is envisioned as a ~ery smal~ number (5-7) (?) of people. 

After the technical workshop, the~e will probably be a cycle of 
approvals needed for the proposed actives. 

4_ Monitoring 

Schedule implementation of the planned field monitoring as ear y 
as feasible. These activities will come into focu5 more readi Y 
as we progress through some of the above activities_ 



tS EPA- ORD.iCJEPER 

SPORT/COMMERCIAL FISH LIST 

Sport Commercial 

Oncorhynchus gcrbuscha 
0. kisutch 
0. tsha .... Jytsc:ha 
0. ne!""'ka 
0. ket-3. 
Hippoglcssus stenolEpis 
Sebast!?s 

S. ruber-..-- imus 
S. ciliatus 
5. m!?lanops 

Seb<3.stolobus spps. 
Salvelinus malma 
Oncorhynchus cla~ki 

Ophiodon elcngatus 

Clwpea har-engus 

Clinocardium nutalli 
Protothaca stminea 
Saxid~mus giganteus 

\ro'n'-- ~~lmn~ 
1
i...., • ..1... r-... ~a. ...... .... _.~ 1 

XCaha Salmon 
f.. Chinook SalMarJ 
'(Socke·y-e Salmon 

Chu,n Sa 1 mon 
XPacific Halinut 

Rack fish 
Yelloweye Rockfish 
Dusky 
Black• 
Rockfish 

yoolly Varden Char 
Cutthr-oat Trout 
Steelhead Trout 
Lingcod 

OTHER SPECIES CAUGHT 

KPat:ific: herr-ing 
lingcod 
pallar;:k cad 
scul pir1 
skate-
octopus 
flounder 

BIVALVE MOLLUSC 

Cackle 
fLittl~n~c:k Clam 
l___Butter- Clam 

CRABS 

X Dungeh,~s~ Cr~b 
1 

r-Br-own,King Crab 
/111\Jdj~ Red King 
v·- I Lslue King 

C. bairdi 

s 
s 
5 
s 
s 
s 
s 

s 
s 
s 

s 

c 
c 
c 
c 

c 

c 

VEGETATION SPECIES· (Vegetation Cat~goriesl 

,X Eelg,..-ass 
)< Fucus 
y Kelp 
X Large brown kelp 

i4l 006/010 
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BOTTOM AND SHEi_LF I Sri WHICH SUPPORT COMMERCIAL F I StiER I ES 

Pot Fisheries 

V'Kin- c~-a.b /\ y 
-{DungE?n<?ss Crab 
yranner Cre..b 

Trawl and Pat Fisheries 

~Sidestipe Shrimp 
( 

Long Line, Trawl and Jig Fisheries 

;\Halibut_ 
Pollock 
Sablefish 

X P.;;cific Cod 
Dover'"' Sole 
Flathead Sole 
Ar""r""Owtoath F l cunder­
Rockfish 

CLAMS OUTSIDE PRINCE WILLIAM SOUND 

{Littleneck 
Cockle 

~ Butter 
X Razor 

Hwnpbac::k Whale 
Killer Whale 
Sea Lion 
H.:a·bor- Sea.l 

xsea Otter 

Sitka Bl.acktail 
Black Bear'"' 
B.-own Bear­
River Otter 
Mink 

MARII\iE MAMMALS 

Megapter~ novaeangliae 
Orcinus orc:e. 

Eumetcpias jubatus 
Phcca vitulina ric:hardsi 
Enhydrii lutris 

TERRESTRIAL ANIMALS 

D~er Odccoilews hemianus sitkensis 
(sowght but none captured) 

Ursws arc:tos 
Lutre. canadensis 
Mustela vision 
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I 

CARNIVORES AND SMALL MANNALS NOT LISTED ABOVE 

Fox 
Wolverine 
Wolve 
Marten 
Weas~l 

BIRDS 

Seabird Colony Survey of th9 PWS 
x-Bald Eagle 
~P~al·s Per~grine Falcon 
XMarbled Murrelets 

;<Stor-m Petr~l s 
~Black-legged Kittiwakes 
xPigeon Guill~?rnots 

)Glaucous-wing~d Gulls 
x-sea Duc:ks: 

Harlequin Ducks 
Barrow·s Golden~yes 
White-winged Seaters 
5urf Scoters 

? Shor-ebir-Cls (estimat~d FWS population;half million) 

? 

141 oos /(111) 
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[~R;tif ~ ~~ o.r~ra~~ 
~-t; f-; ~¥~-~ 

CANDIDATE COMPONENTS AND AGENCIES FOR MONITORING 
AGGREGATED BY ENVIRONMENTS AND BIOLOGY 

!iJ 009/ OiO 

(LISTING PRESENTED IN APPROXOMATE DECENDING ORDER_ OF IMPORTANCE)* 

Component 
Coastal habitats 

Near coastal habitats 
Subtital sediments etc 

Fish/Shellfish 

Salmon (all species) 

Herring 

Crab (all species) 

Spot Shrimp 

Clams 

Karine Mammals 

Sea otter 

whales, 
Killer & Humpback 

Sea lion, Harbor seal 

Terrestrial 
Mammals 

River otter; Hink 

Bear, brown & black 

Black tailed deer 

AitJw~ 
USFS/ and others 

NOAA & Alaska 

ADF&G 

ADF&G 

NOAA 

ADF&G & NOAA 

ADG&G 

FWS 

NOAA 

NOAA and others 

ADF&G 

ADF&G and oth~rs 

ADF&G 
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Birds 

Rap tors 
Bald eagle 
Peregrine falcon 

J?asserines 

Seabird colonY surveys 

Seaducks 

Census and Seasonal Dist. 

(Technica~ Services**) 

rs EH:ORD/OEPER 

FWS 
ADF&G 
FWS 

FWS 

FWS and others 

FWS 

DNR & FWS and ethers 

f4J 010/010 

*R2~k has oeen derived from the approximate level of federal 
e::q-·end i tu res f c:r- the second yee_r damage assessment w.:,_r k. 

**Happing is included in this table because of the large area 
which may need to be monitored_ A carefully developed sampling 
and site selection plan seems a useful tool to control costs, yet 
provide reasonal coverage. Maps already developed may assist in 
CE.":"-' .· ct of a monitori~1g scheme. 
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