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SUMMARY

This study investigates the spawr. i.ng ground uti. li zati. on by forage
fishes in the Bering Sea, principally, the Pacific herring (Clupea
pallasii.]  , and capelin (Mallotus villoseis) . The current state of——
knowledge i.s largely generalize IXQature with little co’mple-ted.

.—

work i.n relation to the physical habitat of either species. The
northeriunost  extension of Pacific herring currently known is Cape
‘l’hompson i.n the Chukchi Sea, while Capelin and boreal smelt (Osmexus
eperlanus) are known to occur north of Der~arcatic,n Point near=
Alaska-Canaai.an  border i.n the Bea.ufort Sea. Iierring spawning activities
were seen and clocumented in FY 76 within the study area. Habitat
types were recorded for future surveys. Osr~ier,i.cis are thought to be
more important as spawners between Ucjashik 13ay an”? Cape Sari chef on
the north Alaska peninsula. Foreign fishing harvest levels were
ir.vesti.gated. and tiiscussed. Interviews were conducted with coastal
residents to determine magnitude of forage fishes within the vjllages
socioeconomic needs. Needs for further study, along with probable
investi.gdtive  methods, are reviewed.
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1. INTRODUCTION

This study i.s involved, with spawn jr.g ground utilization by the
Pacific herring (Clupea pallasii) as well as five species of smelt
(Osmeridi.as) that ii~habit these—waters. Enull~era.tion and descrip-
tion of spawning grounds will take place, as well as a socio-
ecoriomi.c  survey of the demands upon the resource by coastal
residents .

Herring stocks of the North Pacific Ocearlr which ha-ve suppcrted.
a substantial American corrmercial fishery since the late 19th
century, have never received any significant corzmercia.1 American.
harvest i.n the Bering Sea, yet fcr thousands of years the Pacific
herring- has been a vital part of the subsistence catch of Alaska
coastal residents.

In receilt years the Bering Sea and Bristol Bay regicns have
become subject to petroleum exploration and d.evelopnent. Full
commercial development of petroleum resources appears eminent
i.n these areas; hence, increased attention has been focused on
~ile nerririg-smelt resources of the i3eri.ng Sea and Bristol Bay.
It is generally assumed that accidental spillage of crude oil
would be detrimental tc herri.rig and smelt spawr.ing grounds.
Actual proof that such an accident would be harmful is lacking,
however it seem a correct prel~minary hypothesis to assume
that a spill of crude oil WOU16 be harmful.

II. CURREIW’ STATE OF K?JOW~EDGE

Most existing knowledge of herring and smelt spaw~ing grounds
in the study area has been gathered as ancillary data from
other studies in progress.

Distribution: All available data sources indicate that the
~i.fi.c herring extends well r,orth into the nearctic and
palearcti.c zones. Regnart (personal communication) r.entions
that they have been collected by Canadian investigators as far
north as the McKenzie River delta jn the Canadian arctic.
Several age classes of capelin i’.a.ve been caught off the Sag
River delta near Prudhoe Bayr Alaska, and are part of a subsis-
terlce fis’nery in Point Barrow (Eendock, P-DE’&G;  personal comr.lunica-
tion, 1976). Bendock also mentions catchi boreal smelt (Osmerus
eperlan-us) in this regi.or.. Herring occuran~e has not been =u-—
mented between the Demarcation Point and Point Eope, as of this
writing. iierring were caught i]: the Cape Thompson area during
research activities of project “Chariot” (Alverson and Wi.limovsky,
Cape Thompson Report, 1966) .



–3–

Herrinc3 and smelt resources south of Cape Thompson consti tute an
integral part j:n the subsistence fisheries of coastal residences
of Alaska and (as an assumption) Siberia. In such vjllages as
Shi.smareff and Teller, herring are taken in large numbers during
the spring spawning period. They are then dried anti used for
food . Other fishes use the herring as food. I?egnart (Regnart,
ADF&G; personal cmwmnication, 1976) noted that he found numerous
herring i.il Sheefi.sh stomacils collected i.n Norton S,ound. R.egnart
(Ron Regnart, interagency report, 1976) noted spawning herring
on the north side of Norton Sound whjle involved in aerial surveys.
From the v_illage of St. Mi.chaels (near Stephens Passage) to
Unakaleet, numerous schools cf spawning herring have been cat.a-
logued. Raw data has not been analyzed although sampling of this
population has been conducted. The waters i.n “the Yukon/Kuslsokwirn
delta are often turbjd and of poor habitat type for herring
spawning; the importance of. anatiron.ous smelt i.n this area is not
known. Excellent habitat for herring spawning is present i.ri the
area of Cape P.omanzof, and such activities have been documented
(Regnart, interagency report, 1976)= In the vi.cini.ty  of Cape
Vancouver, large quanti.ti.es  of herring have been seen spawning
and P.egnart considers this a prj.me area for lierrir.g.

Herring spaw-njng is extensive in the Bristol Bay area i.n the
vicinity of Togiak, ~.~hj.ch at one time su.p.ported a small commercial
herring fishery. Presently extensive subsistence fisheries are
active j.n tnj.s regjon durjng the spring. Herrjng spawning and
smelt activity on the north side of the Alaska Peni.ns-ula has
been documented (Glen Davenport, .ADF&G ~~eri~orandum,  1976) .
Soreal smelt are common Gverwi.r<teri iqg resj dents of rivers leading
i.rlto 13ri.stol Bay and the Beri.nq’ Sea. They spawn in the spring,
then descend into the ocean where they carry on feeding activities
until they again ascend their native rivers jn late autuim.
(McPhail and Lindsev’s Freshwater Fishes of Northwestern Canada
and Alaska, 1970.) ‘Large wi.lidrows of cap=in have been observed
along the beach between Cape Sena.vin and the Three Hills region
(Davenport, ADF&G memorandum, 1976). Davenport mentions that,
“s~~lelt are locally more important than herring. . .whjch spawn i.n
~ar~-e n’dmbers along th.’e north ~~erljnsuld. They (smelt) are common
from Moffet Poj.nt to Port Eejden and suspect they spawn from
Urilia Bay (N. Unimak Is.) on up jnto Bristol 3ay”. (Davenport,
ADF&G memorandum, 1976.)

Davenport (in the sanie memo) interviewed long-term residents of
the north peninsula and wrote that signj.fjcant herring spawnjng
acti.vitj.es  probably take place only in Herendeen 13ay and Bechevi.n
Eay. T1hese areas are noted as contajni.ng  substantial amounts of
eel grass, which are assumed to be of proper substrate type to
offer herring spawning habitat. Although Unalaska lies somewhat
west of the study area, extensive herring spawning there has beerl

4
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111.

well documented. In 1928 the herring fishery became so intense
at Unalaska, that seining for this species was made illegal by
the Federal Government; during the 19401s nine herring salteries
existed in Unalaska (Marlin 13ricker, ADF&G memorandum, 1972) .

Biology: Very little American biological research has been
carried on wjth herring stocks in the studly area. AI? estiillated
catci~ of 1,000 Pacific herring wi tn ar. average si ze of 224 mm
were captured a few miles off Cape Thompson in 1959 (AIVe~SOn
and Ni lirnovsky, Cape Thompson report, 1966) . Rqna.rt 12enti0ried.
thatintermjttent  s.ampli.ng had been conducted in the Cape Vancouver
dlrea, b’ut analysis of this data is yet to be completed. Eerri ng
in tilis region are commonly regarded to be of larger body size
than r~!ore southernly stocks. Yet Bricker’s work does not
substantiate this (Bricker, ADF&G memorandum, 1972) . A satis-
factory biological profile for herring stocks in the Bering Sea
is lacking.

STUDY 2’,REA

The area of main concern in this report is the coastline lying
from point ~iope south to Cape Sari chef on the northwest end of
Unjrr,ak  Island. It also includes St”. Lawrence, St. Matthew and
Nunivak Islands as well as the Pribi lof Island gro-tip. It is hoped.
that the study area can be soon extended to inclucle all the
southern portion of the Alaska Peninsula from Cape Sari chef
south along the coast to Cape Douglas, including the Sh.u.mr.gin
Island and Kodiak-Afogrlak  Island groups.

Iv. SOURCES, METiiODS A1.i12 PATIO1.IA.LE OF DATA COLLECTIO:.i

A literature review ernployi.ng the O.ASIS data bank computer is
being initiated for herring data that night include any infor–
zlation concerning herring-smelt stocks in the Bering Sea. A
complete herring bibliography concerning osmerids will also be
cor,plied. Catch statistics were gathered from documents of
the International Pacific Fisheries Commission pertaining to
USSR, JaparLese and Korean efforts in the Bering Sea herring
fisilery.

In February of 1976 a meeting was called ir? Anchorage to
consolidate and analyze various existing knowledge concern.jng
herring in the Bering Sea, as well as review c~erational plans,
data management plans, and field methods for the approachi.nq
season.

5
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V. RESULT’S

Available data indicate that the northernmost extent of Pacific
iherri.r.g  stocks in Alaska is at Cape “T’hompscn. Canadian records
of herring off the McI’Ienzie  Rj.ver delta will be acquired by this
office, Cas there are indications that this might’ be tlhe nortlherr~-
most extension of Pacific herring, although the McKenzie might
well be the northwesternmtost extension of the Atlantic herring.
liorth AmericCan herring fisheries rlorth of IWi.stol Eay are utilized
at a subsistence level only. Commercial activities begin in Togiak
Eay, near Di.llinglharn,  Alaska. Smelt a~re present all the way from
Demarcation Point to the southernmost extension of the study area,
(Cape Sarichef). All smelt in this area belong to the fam,ily
Osmeridae; five species of this family are present, completing
full life cycles wi.tnin the study area: bc>real smelt (Os~erus
eperlanus) , capelin (Mallotus vi.lloseis) , eulachcn (T’hale~.chthys
paci.f=) , longfin smelt (S~i=hus thaleichthus)  , pond smelt
(Wpomesus oli.dus). One member of the fani.ly Ammodytiaiiae  (the————- ——
ileedlefish or sandlan.ce) occurs i.n t;he study area ar.d i.s recorded
as being quite common.

A subsistence fishery for smelt (capeli.n) i.s known to exist as
far north as Point Earrow (Bendock, ADF&G; personal comm.unica.t~.on,
1975) . 2*s far as is known, there are no c@~l’@~Cial  fj.sherjes
(domestic or otherwi se) for smelt i.n the study area. Subsistence
ut-i.li.zation  for cap~eli.n and other smelts i.s rot well. knowp.. The
occurance of smelt along the fiort:h coast of the Alaska Peninsula
is thought to be more prevalent than herring (Davenport, ADF&G
memoraniluml, 1976). The habitat type in this area i.s more favorable
foz czipeliri as it consists of oper. low beachesf with sandy and/or
rocky substrates that are free of extensive kelp beds.

The only OCSEAP related herrjng surveys \A7ere completed jn the
Surlrler  of 1975. There were two basic areas of aerial acti.vi.ties:
one on the northern portion of the Alaska Penjnsula, (June 1975)
and the other from Cape NewenharL north along the coast to the
Yukon River delta (1.975). The results of these surveys are as
follows:

Alaska Peni.nsula-north and Uniniak Island————— __.—
In June cf 1975 Glen Davenport, ADF&G Area Management
Fi.nfi.sh Biologist, Cold Eay, Alaska, along with his
assistants Marlin Ericker and Phil Rigby, flew the
coas-tli.ne fXOIil Cinaer P.iver to Cape Sarich~f. Shore
types ar]d spawning substrates were noted. Davenport
coirimunicated  by intradepartmenfal memorar:tiurn en 2/26/76
the following infc>rmation:

1! Overall, it’s probable that ;herrinq spawn i-n. . .
significant abundance only i.n Herendeeri Bay anti

6
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13echevin Bay on the north penjnsula. Mr. Paul
Gunclersen of Nelson Lago@n advises that herring
spawn in !Iay in Herendeen Bay, the main concen-
tration being about Gravel Point. [’lhen he was a
youngster (about 1935–1940) the spawn vJas quite
abundant on the rocks. We have no reports cf
herring spawning in Bechevin Eay but suitable
conditions exist there. ~le have no reports of
herring spawning on eel grass on the north
peninsula, but major concentrations of eel grass
exist in Izem,bek Bay (est. 60,000 acres – SSE’?TL)
and to a lesser extent 13echevin Bay.. ,

Probably locally more important than herring are the
hooligan (capelin, Nallotus villosus) , which spawn
in large numbers along the n~–p~insula. They are
common from Moffet Point to Port iieiden and I suspect
they spawn from Urj.lia Bay (N. Unimak) on up into
Bristol Bay.. .In late May of 1974 dense concentrations
of hooligan were reported spawning and being wind rowed
by the surf from Moffet Fcj.nt to the Black Hills.. .
It was evident the seals, sea lions, and birds were
attracted by the (masses cf) hooligan. . .“

During surveys of the north peninsula grass habitat types
were noted; below are habitat observations by category
made by Davenport, Ericker and Rigby.

OUTSIDE i3EACIi--?iO VEGE’I’ATIO;J; EARE ROCK/SAIJD\GRAVEL
1. Port Hejden to Ilnik
2. Cape Leiskof to Moffet Point
3. Cape Glazenap to Urilia Eay
4. Cinder River to Port Eeiden
5. Cape Seni.avi.n to Herendeen Bay
6. CaFe Kutuzof to Port Moller
7. Rocky Point

INSIDE’ EAYS OR COVES 1’71TH BARX SA1J!3, ROCK, MUD & IJO VEGETATION
1. Moffet i3ay”
2. Ilnik Lago~n
3. Hook Lagoon.
4. Port iieiden
5. Urilia Elay
6. Dublin Day

FUCUS AND/OR EELGRASS WITH SA~iD, MUD, GRAVEL SUBSTRATE
1. Cinder River Lagoon
2. Herendeen Bay
3. l~elson Lagoon (in vicinity of Kritskoi Island)
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4. Churiak Point Bight
K4. St. Catherine’s Cove
6. Isanotski Strait

EXTENSIVE EELGRASS: ROCK , MUD OR SA??D SUBSTRATE
1. Izembeck Lagoon
2. Bechevin Bay

—— ——-——

Sixty miles soutF~west of the inmetij.ate study area i-s the .AI.euti.an
Island of UnaZaska where an important herring fishery was conducted
i.n earlier years. In early A.pri.l of 1972 a total of 109 herring
were sampled by Marlin Bri.cker of the Alaska Department of
Fish anii”Game, from Margaret Bay (Bri,cker, ADF&G memoranclum,  1972) .
‘I%e standard Iengt}i of the sample rangecl from 229 to 300 milli.rneters;
weights were taken of 103 herring. The weight of individual herring
ranged from 150 to 312 grams, with a mea~. of 218 grams, out of
a random sampie of 21 herring, 10 m7ere males anti 11 were females;
10 males had a mean gcna.d weight of 43 grams, while a sample of
11 females had a mearl gor.ad weig;ht of 48 grams . Since the sample
~17as taken i.n April, anti” gonad ripeness was no~ noted, the weight
of the female gonads would, strongly indicate that the fish included
in this .Salllpl~ were “green”. Substrate flora was inspected in the
area of Margaret Bay an<: no eggs were fG-_nld..

Cape ilewenham Ilorth
-.

— ~———
Stud~es were conducted d>uring LJune and early July of 1975 in tFii.s
area; only portions of the cc]ast between Ca-pe Nlewenham and the
yukc~ delta l+:ere C~Jvered dUe t~ severe ti.rte ljHi.tatiOn.S. The
survey was completed by Rae 2axter and. Ron Regnart, both staff
bi.clogists of the Alaska Departmei~t of Fis}l and Game. A total
of 62 scilools of bait fishes were c)bserved. A summary of these
surveys can be seen i.n ‘1’able 1. Regnart reported that:

“Most schools were observed i.n relatively shallow water
(less that 60 feet) and witki.n 600 feet of the shore-
li.rie. The only evide~ice of. active spaw-ning was observed
6/20/75 approximately 1.5 miles south of Cape Vancouver
and cn 5/31/75 i.nsj.de Gocjdnews Bay.

. . . Eased on very preliminary jnform.at,ion,  hel-rjng appear
to spawn earlier on or near large kelp-covered rocks,
while capeli.n spawn later on sand or gravel beaches.
Sjnce both species apparently occur in schcols of si~tilar
density and size, species identification from aircraft
was judged not feasible during the study perj.od, . .
. . . greatest voluim of schoolecl fish was observed adjacent
to Cape Vancouver on June .20. P-nether concentration was
observed the same date near Cape Romanzof (between the
Cape and the airstrip) .
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. . . kelp was evident where ever the substrate consisted of
large rocks and these areas were usually adjacent to high
bluffs or cliffs. The most extensi~’e kelp beds were
observed in the lJewenham area from Castle Rock to Cape
Pierce. “

Subsistence catches were monitored by interviews in native villages
located i.n the area surveyed by l?egnart and Baxter. A n n u a l
occurance and fishing methods were learrletii during the ir,terviews
as well as field estimates of number of fish caught. “SI nce the
i.nvestjgators were present in the villages while the fish were
drying, it can safely be assumed that the harvest figures gathered
are reliable. Regnart conti.n-des,

“1%11 coastal residents in the study area apparently utilize
herring for subsistence purposes to varying degrees. A
total of 133 persons (heads of family units) from four
villages reported a herring catch of 366,820 fish, Catch
data for each village is shown below:

Vi llage ii-mnbers  of Persons Numbers of iierring

Tanunak 26 87,130
Umkurniut 38 131,795
Tooksook 45 136,810
Hooper Bay 3A

133
11,085
%6~

. . .Herrj.ng ~Lre c~.pture.d with gjllnets fishecl in the
Cape Vancouver area. P.t the present tine most fishermen
have replacecl their herring gillnets with salmon gillnets.
Capelin are abundant but only a few are currently being
taker. along shore with dip nets, as capelin are too small
to exl-tangle in the gillnets.”

FGreign Fishing in the !3erir1g- Sea:
~i.s assumed that tile foreign fisheries i.n the eastern Bering Sea
uti lj ze herring stoc’ks origi.natir~g  from t-he study area, hence,
harvest figures from. that fishery are of direct concern to this
project. ~~r  ● R. A. Fredin in an IXPiZC Docu~Le]it 1962, entitled
Eerring Fisheries and Resources of Eastern ~ering Sea states that:——.— — —— — . —  —

“’rhere are three fisheries for herring in eastern Bering Sea;
a Japanese trawl fishery, a Soviet trawl fishery, and a
Japanese gill net fishery. The trawl fisheries operate
along and insicle tile 100 fathom line between the Pribilof

l.~tthew Island~ c~uring the winter mop.thstIslands and St. -1
hiovember to March. The qi’.ll net fishery operates off the
Geri.ng Sea coast of Alaska from Bristol Bay to ~iortor. Sound
cluring the spring, April to Jurle.” (see Plate 1)
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H. A. Larki ns (interagency
USSR is not a party to the
Colim~ission,  hence does not

memorandum, 1976) states that the
International Pacific Fjsheries
report anything directly to that

Commi ssi. on. Rather its annual catches are reporte~ to the
United States, and are in turn, supplied to INPFC. Japan is a
member of the IT7PFC and catch stati.sti.cs are reported directly
to the Commission.

Catch statistics, which did not become available from both the “
USSR aild Japan until 1967/ demonstrate that both nations combined
have harvested 557,022 metric tons of herring east of 180 degrees
west longitude in the Eeri.ng Sea ancl by gi.llnet vessels east of
175 degrees excluding the Aleutian region. SG far during the
FY 76, the USSR has harvested 2,292 metric tons’of herring j.n the
eastern 13ering Sea. Japanese catch statis-ti.cs for this time
peri.ocl are not yet available (Lark.ins, interagency memorandum,
1976) .

VI . DISCUSSION

Herring spawning investi.gati.ons during the FY 76 were limited
because of lack of manpower and planning bases. The scope of
observations made were limited and. preliminary, and no r,~ajo~
conclusions or harcl facts should be drawn aside from pure
nominal level observations. It is evident that little is knowri
about herri~]g and smelt spawning activities jr~ the stuc?y area.
In an effort to gather more baseline jnformatj.on on this segment
of the Clupeid’s life history, the principal investigator plans.
three basic approaches aimed at gathering extensive ordinal and
nominal level data:

1. Aerial survey study to obtain ernpi.ri.cal  evidence
of spawning activities through photography with

tenati.ve plans to quantify these recorded cbservati.ons.
2. TO gain ground truth via beach parties that will collect

basic biological data, (i..e. length, weight, & age) =
3. Extensive resource utilization interviews carried on

systematically i.n villages anti towns along the coast
of the study area.

Aerial Surveys: Aerial surveys should be flown along the entire—— .
coastline iicring spawning time of herring and smelt to determine
where and in what abundance the animals spawn; the study area.
shall be zoned. off numerically into “census areas”. ‘fCali.bration”
of the observers eyes will be accomplished as soon as possible
to avoid as much misidentification of .sFecies, and insure compar-
abi lity of abunca.nce estimates from tl-ie air. Recording of the
iiata will be clone on standard form.. To date, methodology of
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vari. ous aerial surveyors of spawning herring and. smelt have been
studied and discussed. NO efforts to quantify these observations
beyond the ordinal level will be made this year. Tl]e type of
aircraft best suited to these purposes has been discussed., and
tenati.vely  it has been decidecl that fcr surveys made in the peak
of spawrijng, a heliocourier, DelIavilland Beaver, or Cessna lG5
will be used. Early season surveys will be mad-e with twin engine
aircraft for the sake of expedience anti safety. While airborn,
observers will record field observations on topographic ~La~s and
field forms as well as electronic devjces, later transcribed
after each flight at the base of operations. All observations will
be recorded. onto data n.anagemerit  forms for key punching.

Beach Surveys: Beach parties shall be flown or boated tc areas
designated as “prime study areas”. These beaches shall remain
cor-stant during the time of the study. Physical parameters will
be neasured in these areas each year anti will include: 1) standard
length, 2) weight, 3) scale taken, 4) gonad maturjty inclex, (recorded
at set intervals during study~ 5) substrate sa~.pledr 6) roe collec-
tion and attempts at quantifying extent of spawn, 7) spawning
duration artd intensity. “Prime study areas” shall be designated
such by the principal investigator based on spawning stock abundance
and logistical assessibili.ty. When possible field data collected
that year shall be processed and submitted on cards or magnetic.
tape no later than 90 days after their collection.

InterViebJS : Interviews shall be conducted i.n coastal villages and— — .
settlements . They shall attempt to ascertain the follov;ing facts:
1) Interlsity of resource utilization, 2) nature of utilization,
3) method cf utilization, 4) periodocity of utilization, 5) social
importance of utilization to the ind.iviiiual and/or hjs famjly unit.
All i.ntervi.ews shall be treated as confjdenti.al information and
the field investigator shall make all attempts to carry on the
interview wit”nin the framework of a conversatiori, When necessary
translators will be employed to carry on the interview in the
primary language used by the interviewee. Hopefully a person with
a strong Eskin?o/Aleut background may be employed. t~ carry on this
portion of the study. .~ll interviews shall be recorded. onto
standard forms at the base station. ~~cre casual or discreet means
of recording field conversations will be useci as form.id.able
electronic or clerjcal equipment greatly inhibits many village
residents during discussion.s witti representatives of government
agenci es . Information should (when possible) not De gat~~ered in
a rushed day trip at~~osphere where everything must be leerned in
a very limited time perioti., as c’ultural de~tantis of Eskimo/P.leut
village life are not “clock” oriented.
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Inportafice of tile jnternation.al  fishery shall ndt be underestimated.
iiarvest figures shall be carefully monitored as received frcn. the
i’iati.onal  Marine Fisheries Servj.ce. High catch figures offshore
could theoretically coi.ncitie with low spe,wni.ng numllers onshore, or

(conversely) high winter catches offshore r:ight well iniiica.te high
spav;ning i.nterlsity inshore. Yearly comparison will be made, as
international data will be monitored. and analyzed armually.

Considerable baselir,e data needs tc be obtained. concerni.r:g
herring/smelt stocks i.n the Bering Sea-bristol Bay regicn.
Very fef47 conclusions cari be drawn until this is done. Presently,
all that can be concluded is that herring spawning along the shores
of the Bering Sea is quite evi.cient and. that herring stocks are
important on a subsistence level to local inilabitants. The same
m[ay be said concerni.ncj  smelt stocks i.n the study area.

It appears that herring anti- capelin have significantly different
Uefilands as to ~iabitat type for their Spawiiillg activities. Eerring
require rocky substrate with a.ttacheil. vegetation, whj.le capelin
cleinand long open beaches cofi!posed of gravel or sancl.

It has been learned that capelin and herring rlay be easily mistaken
from the air. ~~lethodology shall be developed to better d.jfferentiate
betk-een these two species.

It is evident that the international fishery i.n the eastern
i3ering Sea. is greatly depend.ant on herring stocks of ?lortlh
American origin.

VIII. l~EEES FOR FUR’I’H1:R  STUDY

The islands of the Bering Sea need to be extensively surveyed
for herring and capelin spawning a.ctivi.ties. Presently there
are liO plans to cover these areas, yet the coast of all these
islantis is roughly equal that of the enti”re area between
Cape I-lelichikov to Cape Sari chef. It is very important that
these islands be surveyed, as herring are known to be present
on St. Lawrence Island (Burns, personal Comn!uriica.tion)  .

‘1’lle pri.ilcjpal i.nvesti.gator desires that the area along the
$ sGuth to Cape Douglassouth Alaska Per.insula frcnrl Cape Sari che~

be included i.n the study area. The impact of an oil spill along
t-his coastline would be m,arked. Also, herring and capelin
Spawning acti.vi.ti.es  frol~ Scotc]l cap” tcl Castle CaFe are tots].1’~
uninvestigated anti/cr uti.li.zedo

. .
The impact of an oil spill

along this coastline would be iinpossib.le to accesa botli
er]vi.ronmentally  arid/or legally because of this lack of formai
knowledge concerning -the area.



Table /.. Nwnbersof fish schools classified as to relative size, Cape Newenham  to Yukon River’ delta, 1975.

Date Area Surveyed stnall~’ t ‘;ed’i2‘  WJJ’‘ Unclassified Total

5-31-75 Goodnews Bay
Little Be~uga Mt. to Platinum 5
Remainder of,Bay ..: . . . :’ 0

-F- - 5 -
6-8-75 Cape Peirce to and including Goodnews

~
Cape Peirce to Castle Rock o\ Security Cove 3 9

, Pinnacle Rock to Chagvan Bay entrance ;
Chagvan Bay

7
0

Chagvan Uay entrance to Goodnews Gay’
entrance 22 4 “ 26

Goodnevis Bay
T 7 / +“

5-20-75 C a p e  Chinigyak t’o $cammon B a y-

Cape Chinigyak I 10 1 0
Kangirlvar Bay I
Unkurniut to Uluruk Point 22 3 2:
Umkumiut to Cape Vancouver 9 6’ 2 17’
Cape Vancouver to Tununak
Tununak to Chinit Point 6 2 :
Chinit Point to Panawat Spit o
Kokechik Bay including Cape “

Romanzov schooled i ish pres~ nt ?
Cape Romanzov to Scammon Bay’

village 2 2
T

— .
9 4 T

I_/ Surface area estimated less than 500 square feet.
~/ Surface area estimated 500-5000 square feet.
~/ Surface area estimated in excess of 5000 square feet.
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IrloDncL]1Iori

This study’ of the Pacific Kazcxc Clam Si..li-cyJa  patula (Dixon) is
being undertaken to define the extent of the razor clam pop-
ulations i.n the Gulf of Alaska bekween Unimak Bight and the
~~~” hkSt longitude. Of the fifty locations known to contain
favorable razor clam habitat, biological research has been limited
to the Swikshak Beach (Alaska Peninsula), Cordova and Clam Gulch
(Cook Inlet) areas. It i.sjthezefore, imperative to achieve com-
parable baseline data. for all &he beaches known to be producf~ive
for razor clams and. to discover currently unknown beach habitat
so that the impact of oil development on this intertidal popula-
tion of sandy beaches may be monitored.

AmorLg the bivalve clams existi.~g in the ‘Gulf of Alaska~ the xa-zor
clalLl is the xlost impcrtant commercial and recreational product fro~l
the numerous S51ild.~ beaches alorlg the Gulfe It is estimated chat i.n
1975 i.n the Cook Inlet area alone, 39,370 z,an-iiays of sport digging
effort harvested 1.5 millioil razor clams {David Nelsonf ADF&Gl
February 1976, persofial cfmmunicati.on).

A general study of the entire G“ulf arec. lhas beer. lacking, with current
knowledge of the s.pecies” de~~sity and distribution limi-ted tc localized.
areas~ particularly Cord.ova? COOK Inletl an~ Swikshak 13each on the
Alaska Peninsula. Accurate in.fori.lation  of the species is unkncwn
for major portions of Kodiak Island, Prince William Sound, the
Alaska Peninsula and the Yakutat Bay area.

The objectives and scope of this study are to gather information of
razor clam. demity and cZistributi.on on beaches in the area from
Yakutat 13ay at 139 degrees West Longitude to Uni.~tak Bight on the
Alaska Peninsula. Specific objectives of the study are:

Investigate all known beat’nes where razor clams are
known to occur and map each location with regard to
the extent of the species existance and density.
Collect clans at each beach to assess densit>~~  leilgth
and age composition of the population by tide level.
Collect core samples of the substrate by tidLe level
at eacih beach site to investigate substrate composition.
~ombi-ne Past and curr=t razor clam data for the Gu~f Of
Alaska a>eas to formulate the biological parameters of
this baSelirie ituiiy.

Secontiary objectives will include collection of incidentally Captured
‘nitialve n!ollusks~ investigation of ra,zor clan samples for levels cf

-. . :.--.--.--L-  l--.-m..
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CURRENT STATE OF KNOVILEDGE

Distribution

Pacific razor clams, Sili qua patula (Dixon) are found on surf swept——
sand beaches froil liorthern Cal; fornia to the Bering Sea (I~eyrnouth,
1931) . Siliqua alta is coexistent with S. patula but occupjes a
zone comprised o=ner substrate and is=o~only jn tile nortbL-
western range from Cook Inlet down through the Alaska Peninsula
(I;ickerson, 1975) . Of tile twc species S. patula is by far the most
abundant and is, therefore, tlhe prim.ary=’ially caught clam.

Initial tiiscovery and der~elopr!ent of razor clam. betls in P,l.a.ska
resulted as the vlasl]jn:jtc~:–~Jregon  clam beds becane tieplcted and the
industry SOUgilt new prGtiuctive grounds for exploitation. ‘lhe first
commercial ;Iarvest of razor c~ams irL Alaska occu~ed jn 1916 i.n
Prince t?i.lliam  Souncl near Cordova. In the 1920’s the areas along
the Alaska ?eninsula were exploreG; cofimercial quantities o: razor
clams were located and

.
llar’reste~i pri~,arily in Kuka’k~ I!allo., and

Swikshak Bays. The Coo}: inlet area beaches of Pony Creek and
the Clam Gulch area near iicxr.er  have also been commercially exploited.

From 1916-1973, 53-F:illiOil  pounds ha~~e be~n harvested frcm t:~e
Cordova area with an average annual production of 820-thousanG
pounds of rc.zor clams. A.approximately 1. 5-nlj llion cases (48 1/’2 lb.
cans) of razor clanl meat were prcduceti over tlhi s ii fty-seven year
period (Iiickerson, 1975) .

Fror, 1918-1971 Ggproxima:cely fiO-thousand cases (48 1/2 1}>. aar:s)
of razor clar, meat anc SOO-tllousarld -Rounds of whole clams were
producecifrom.tne  Cook Ii net area (hlckerser., 1975).

In recent years tile harvest in all t~~ree of t~ne ::fcrertefit  ic,ried areas
has Gwi]ldled to only a fraction of jts forr:er le’;el. In CcrGova
this is clue iri part to iii:~.injshing razcr clan. stGcks whjle. in the
Cook Inlet anti Alaska Pe~iinsula zireas the decrease in production
is the result of ecoricrtic  ar!ii cc:.x-fiercial x,a~keting  factors.

The c-tirrent kx]own distriti.~tion  of razor clan:s i s shouni ir: Figl]re 1
ana table 1, botil fr~l:i ~{icl:erson (1975) v:hc useL industry and
Departmer,t of Fish ail~ Gane sources to cozpleke the table. ~~o rk
is c.drrently being dorle to further supple:]entt his l;st through
personal correspontience V:ith native villagers, canneries, crab
fishermen and news releases.
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‘i’ilblc 1. Known razor clam growing areas in Alaska

— . . . — .

Number Location of Clam Beds—

1

2

3

4

5

G

9

10

11

12

13

14

15

16

17

18.

Kruzof Island

Dixon Harbor

Lituya Day to Ocean Cape

Small beach opposi te Yakutat

Icy Uay

Seal River

Cdpe Suckling-Orca Inlet

Nuchekr lJinchinbrook Island

Jeanie Cove

Hannjng Bay

Macleod Iiarbor

Eaglj.k Bay

~luka Island

Scattered beaches from
Gore Point to Tonsina

MacDonald Spit

my

Iiomer Spit to Cape I(asilof

Kustatan to !lWxedine nay

Chi,nitna Bav.- .

Extent

1/2 mile

1/2 mile

unknown

20 yards

unknown

200 yards

140 Miles

1 mile ~

1 mile

1 n-tile

1 mile

1/2 nlile

1/2 ntile

unknown

1 mile

65 miles

55j miles

2 nd.lesj

Abundance Historical Utilizat

fair

suhsistance

unknown

subsi stance

unknown

.subsistance

excellent

subsistence

poor

poor

poor

unknown

subsistence

unknown

subsistence

quantities

quantities

quantities

quantities

quantities

poor to excellent

poor to excellent

excellent

recreational

mj nimal

minimal

recreational

minimal

none
,

commercial/recreati

recreational

minimal

minimal
,

m i n i m a l

minimal

recreational

rnjnirnctl

recreat~onal

cxxnnwrcial~recreat:

ccmunercial

minimal
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Table 1. (cont. ) I

lJumhe r

19

20

21

;i.J@

22

23

24

2 5

26

27

20

29

30

. 31

32

33

34

35

36

Location of Clam Beds ~ Extent

Augusti. & Island

Cape Douglas

Swikshakf Big River
Village beaches

Halo Bay ‘

Kukak Day

Dakavak say

Kashvik 13ay

Ali.nchak Bay

Imwya Bay

Chiginagak .Bay

Yantarni Bay

Aniakchak Day

Hook Bay

Humpback Bay

San Diego Bay

lzembeck Bay

DeclM2vi.n Bay

Kalekta, .Bay

1000 yards

25 miles

&
20 miles

7 miles

10 miles

3 miles

2 miles

4 miles

2 miles

2 miles

10 miles

unknown

2  miles

Abundance

fair

excellent

excellent

good

excellent

good

excallent

good

excellent ‘

g o o d .

excellent

excellent

good

unknown

good

gciod

good

fair

}iistorical Utiljzat:

minimal

commercial

corrunercial/recreatif

commercial

commercial

commercial

commercial

commercial

commercial

commercj

commerci

cormerci

minimal

minimal

minjmal

minimal

al ,



Table 10 (cont. )

.— - .—.

lJumber

37

38

39

40

41

42

h 43

44

45

4 4 6

47

48

49

Locatjon of Clam Beds

Duck Bay

Buskin 13each

Middle Bay

Narrow Cape

Portage Bay

Saltrey Cove

Ocean Beach

Rolling Bay

Tugi ciak

Cape Ali. tak-Low Cape

Bumble Bay

Ilalibut Bay

Carmel

Extent

1/2 mile

1 mile

1/2 mile

5 mi les

1/2 mile=

1/2 mile

3 miles

1 mile

10 miles

10 miles

2 miles

5 mjles

2 miles

Abundance

fair

poor

fair

poor

poor

poor

fair

fair

fair

fair .

fair

good

fair

Historical Uti.lizat— .

comnercia lirecreati I

recreational

recreational

minimal

minor commercial/sp(

rni ni mal

-.
minimal

mjnimal

commercial

commercial ‘

commercial ‘

commercial

minimal
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There are presently 49 known locations - containing razor clams.
Of these 50% could sustain commercial harvesting operations
(Ni.ckerson, 1975). With the introduction of hydraulic dredges
to reach below the mean low tide level accessible to beach digging
operations (the environmental impact of which has not been invest-
igated) a vast fishery may develop.

One research project which exemplifies the potential commercial
value of the razor clam resources was undertaken in 1972 (GwartneyF
unpublished, 1972-1973) and continued through 1975 (Kaiser and
Koenigsberg, unpublished, 1974-3975]. The Kaguyak Bay system of
Swikshak, Big River and Village beaches were studied to obtain an
estimate of the actual numbers of razor clams available to the
commercial harvester.

Swikshak Beach is located on the Alaska Peninsula 70.miles from
the town of Kodiak and 18 miles southwest of Cape Douglas within
the Katmai. National Monument (Figure 2). The beach extends four
miles from the mouth of the Swikshak River and is of low gradient~
exposing extensive intertidal zone at 10’w tide. Near the mouth
of the Swikshak River 1’% miles of beach may be exposed on extreme
low tides. The beach progressively increases in gradient and de-
creases in width away from the river mouth. Beach near the river
consists of fine light sand mixed with volcanic ash and glacial
silt. Sand in the northeast portions of the beach i.s fine to
coarse mixed with silt and gravel. A total area of 3,570,000
square yards is inhabited by clams accessible to commercial diggers.
Within this area the ~opulation densities of clams > 115 mm varies
from .03 clams per yd to 1.2 clams per yd2 with a fiean average
density of .38 clams per yard square. The total “population of
clams > 115 mm is estimated to be 1.4 million (Kaiser and Konigsberg~
unpubl~shed, 1975).

Big River Beach (Figure 2) is four miles west of Swikshak and ex-
tends two miles from the mouth of Big River to a rocky bluff.
Except’for the narrow portions of beach near Village Rock, the
beach extends 1% miles from high water mark on a tide of -4 feet
and is of more uniform terrain and composition than Swikshak Beach.
Substrate composition is predominately coarse sand and the beach
gradient is minimal. A total area of 850 thousand square yards
is inhabited by clams readily available to commercial diggers. The
density of clams ~ 115 mm ranges from ..8 clams per square yard to
2.52 clams per square yard with an average density of 1.59 clams
per square yard or 1.3 million clams ~ 115 mm.

Preliminary research begun on Village Beach indicates that the
density of it’s clam populations is similar to those of Big River,
The extent of this population is unknown.
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If % of the clams > 11.5 mm were harvested annually from Big River
and Swikshak beach=s a total of 300~000 pounds of whole clams could
be commercially utilized. ‘This is a conservative estimate in that
substantial populations of razor clams exist in the intertidal areas
inaccessible to the field researchers during the majority of the
field s e a s o n .

?3i.ology

The life history of S. patula is typical of many bivalves: filter
feeding, high fecund~ty and mortality~and limi,ted growing seasons
which are marked by growth rings.” Sexual cha~acteristi-cs have been
.imvesti.gated by Weymouth et. al. (1525] , Tegelberg (1961) , Hi.rschhorn
(1962),Bourne and Quayle (1970) and Nickerson (1975). Sexes are
separate in the razor clam with sexual maturity being more closely
related to size than age. Indeed, most clams are sexually mature
when they attain a size of 4 inches in length (Nickerson, 1975] .
Spawning in July and August appears to be triggered by a period of
minimally  sustained water temperature of approximately 47.00”F
(8.3”C) (Nickerson, 19’75). Population dynamics and habitat relation-
ships have been investigated most thoroughly by Ni.ckerson (1975)
who has established “that the density of razor clams on the low tide
terrace is stratified by tide level and that the upper limits of the
habitable range appears” to be related to tidal regimes. Techniques
for the project are based primarily on the methods established by
Nickerson to examine the population by tide level.

STUDY AREA

The project will” investigate the sandy beaches in the Gulf of Alaska
between Unimak Bight and 13’3° West longitude south of Yakutat. For
data collection purposes this broad area has been subdivided into
five subareas (Figure 3). The demarcations are based primarily on
logistical consideration. Subarea B (Figure 4) will be the major
subarea to be explored during the 19’76 field season. It is felt that
the eminent oil lease sale in the Kodiak area necessitates a thorough
knowiedge of the location of major razor clam beds within subarea B
so that the awareness of this resource can be used in anticipating
the impact of oil development. If timeand economic considerations
allow$ research will be conducted

.

METHODS OF DATA

south of Cape Ki.lokak as indicated.

COLLECTION

Data collection will originate principally  from on-site i.nvesti.gati.on
In development of the research objectives and procedures for this

<
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study, the OCSEAP program objectives of structuring a broad baseline
assessment study were included.

Significai~t variation of razor clam density exists at any given
beach by tide level and at differing points horizontally along the
stratums of the low tide terrace. ,lt is therefore essential that
each station consist of measurements taken at each tide level. The
number of stations per beach will be dependent on time available,
manpower and overall OCSEAP objectives.

To date no beaches have been surveyed within the framework of the
study, although valuable information already exists for many locations
and will be incorporated as appropriate. The experience of research
studies of razor clam populations at Swikshak and Big River beaches
and those in the Cordova area have provided the basis for planning
the current study.

Each site or station transect will be. placed arbitrarily with-
in the boundaries of the clam population. Tide levels by feet will
be determined and marked. At each tide level a three by twenty meter
plot will be established. Within each plot all clams that are “showing”
w-ill be dug with shovels .’Three samples of 1/3 meter square will be
excavated to a depth of . 305 m (one foot) and the sand washed through
a fine mesh screen to collect clams < 40 mm that are difficult to re-
cover by pinpoint digging. In this way an overall distribution of
size and age for a particular tide level will be achieved.

Collected specimens will be measured for total length and aged by
counting the nuiiber of annuli on the valves (Hirschhorn, 1962) . If
time permits, the size of razor clams at sexual maturity will be
determined. Samples will be collected to monitor the incidence of
paralytic shellfish poisoning. All other incidentally captured bi-
valve mollusks will be classified and total numbers and sizes per
tide level determined.

Additionally, at each tide level, a core sample measuring 2.54 an in
diameter will be drawn from the substrate to a depth of 20 cm. S~b-
strate composition will then be determined using a mechanical sifter.
Also the environmental parameters of salinity, air, water, sand temp-
erature and barometric pressure will be collected.

CONCLUSION

The importance of the Pacific razor clam Siliqua patula must be con-
sidered in terms of recreational and corrwtercial  utilization prior to
any petroleum development along the Gulf coast. Flost of the important
known razor clam beaches are near areas of current or proposed oil
development. The habitat of this species on the open surf swept sandy
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beaches of the coast make it highly vulnerable to problems associated
with oil exploration and development. As a result, it is essential
to gather the needed information and assess the current condition of
razor clam stocks with the study area before oi-1 development proceeds.

SUMMARY OF 4TH QUARTER ACTIVITIES

Funding for the project was delayed until mid-March. Therefore, the
4th quarter has been spent i.n developing an operational plan, deter-
mining methods and selecting equipment, It was not possible to
conduct any field research. Field research i-s ariti.cipated to begin
during the first week of May.
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1. Summary

Objective 1. To conduct a search and present a compilation of available
baseline biological and associated physical and chemical
da~a from ehe Gulf of Alaska (plankconic realm):

Conclusion: Conclusions will be shown when the study is complete.

Implications: Measurement of, the effects of petroleum development
will depend upon comparison of data with pre-development
figures (i.e., those of this study}.

Objective 2: To use the compiled data for a description of the temporal
and geographic variation in phytoplankton standing stock
(and species), production, and related physical and chemical
factors.

Conclusion: Literature reports indicate that phytoplankton standing
stock remains constant during the year in large areas of
the Gulf, even though production increases in the spring.
Further conclusions will be drawn when the study is compl.eCe.

Implications: Evidence of natural fluctuations in plant biomass and
production will be available for comparison with changes
related to petroleum development. Grazing and circulation
patterns indicate the possibility of long term toxins
(hydrocarbons) in the food chain leading to salmon.

, Objective 3: TO use the data from Station “P” in a model of phytoplankton, .
productivity and to test the sensitivity of the model to
‘changes in physiological constants and external parameters.

,.

“Conclusion: Conclusions will be drawn when the study incomplete.

Implications: The model may be used to relate natural and oil-related
changes in the environment to plant production.

,,
II. Introduction

A. General nature and scope of study

A study of the potential impact of modifications to an ecological system
must determine both the quantity and distribution of organisms and the relation–
ship between these various organisms. Baseline studies are necessary in order to
assess the average stocks in an area and the natural variations within these stocks.
Knowledge of the energetic which relate the different organisms is also
necessary in order to estimate changes which might be expected from’modifications
of the system. Even more important, a general understanding of the gross processes
controlling the ecological system} when applied to a simple model, is an invaluable
tool in designing and implementing the baseline studies. This study encompasses
the pelagic ecosystem in the Gulf of Alaska, concentrating on the first step of
the food chain.
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II. Introduction

B. Specific objectives

The specific objectives of this study are:

1) To search the existing literature and unpublished data in order
to compile baseline information on factors of importance to
phytoplankton production.

2) To synthesize the baseline information into a description of the
seasonal and geographic distribution of phytoplankton standing
stock, production and related physical and chemical factors insofar
as the existing data are suitable.

3) To use the data to initialize a numerical model and to determine
the combinations of process subtnodels which lead to distributions
in the dependent variables that are in agreement with observations.

4) To test the sensitivity of the results of the “standard” run to
changes in the submodels and independent variables; identify those
variables and processes which strongly influence the results.

c. Relevance to problems of petroleum development

The results of this study are relevant to petroleum development in
two ways: First, the baseline information which we are compiling may be used
(where the existing data are suitable) to compare effects after petroleum
development with the natural range of values in the pelagyc
ecosystems. Second, we will be able to suggest the types of modifications to
the plant”community which might be associated with a large scale oil spill.

This study will describe the ‘normal’ state of the ecosystem in the
Gulf of Alaska, as well as any natural fluctuations of plant populations that
have occurred in the past. Where the data are adequate, comparisons with this
norm should be the basis of any future study of the actual impact of petroleum
development on the pelagic ecosystem. We will also point out areas in which we
feel the data are lacking. We expect the model results from Station “P” to
indicate the variablswhich most strongly influence primary production. It
would stand to reason that these variables should also be gathered in any
further studies in the Gulf of Alaska if they are not already available.

It is obvious even now that, with the exception of the area around
Station “P”, there are insufficient data in the Gulf of Alaska to describe
quantitative cause and effect relationships. However, individual species of
phytoplankton are likely to be most sensitive to chemical changes in the environ-
ment so that changes in species distribution may be good indicators of changes
in the ecosystem. This study will describe those species distributions that
have been found in the past.

3 ‘7
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the effects of an oil spill on the primary producers
capabilities of the present study. To do this, one

would need supporting information on the effect of oil on the physical properties
of the water column and on the physiology of the plants and animals. Still, we
can suggest the nature of the changes which might occur. For instance, a layer
of oil on the sea surface may be expected to decrease the transmission of light
and the transfer of turbulent energy across the air-sea interface. This can be
modeled by decreasing the incident. radiation and by reducing the vertical mixing.
This same layer of oil might affect the plant community by decreasing the maxi-
mum production rate and by increasing the respiration rate (an artifi.ci.al means
of increasing mortality).. We cantry the above demonstrations in order to
evaluate the value of this scientific model as a management tool.

The effects of an oil spill on the productivity of underlying waters would
be, for the most part, short term effects. There is also a possibility of long term
effects of petroleum development in the Gulf of Alaska.One sluch long term effect
would be the introduction of different oil fractions into the food chain. Some
of these fractions may not be toxic to organisms low on the food chain, but
could be toxic to man. For instance, high boiling aromatic hydrocarbons are

;~suspected as long-term poisons, perhaps carcinogenic ones; and the nonhydrocarbon
,<:,,f,r  actions of crude oil behave as the aromatic compounds (Blumer, 1969). Our
+~~~”study summarizes the information on zooplankton distributions and on the basic. .. . .
circulation pattern in the Gulf of Alaska. During the spring bloom, it has been
reported that grazing by a large stock of herbivores keeps the phytoplankton
standing stock at a constant level (McAllister et al. , 1960) . If an oil spill.—
were dispersed into tiny droplets either chemically or by wave action, these
droplets would likely be consumed along with the living cells. Circulation patterns,

described. in the literature we have reviewed, indicate th’at in the eastern Subarctic
t’he consumed hydrocarbons would be distributed to the main feeding grounds of the
salmon. In addition to the counterclockwise flow around the Gulf of Alaska,
currents flow north from the Alaskan Stream through the Aleutians to Bristol Bay
(see Figure 1). Thus, chemicals of unknown but suspected toxicity to man could
become concentrated in one of his major food sources.

111. Current “state of knowledge

A. Baseline “data .

Some of the readily available information on the physical oceanography
of the Subarctic Pacific Ocean has been described by a number of authors (e.g. ,
Tully and Barber, 1960; Uda, 1963; Dodimead, Favorite and Hirano, 1963; Tully,
1964; Tabata, 1965; and references cited therein). Likewise, some of the major
publication’s with biological data for the same area include the works of McAllister,
Parsons and Strickland, 1960; ‘Anderson, Parsons and Stephens, 1969; parsons and
LeBrasseur, 1969; Parsons and Anderson, 1970; Larrance, 1971a; and Anderson and
Munson, 1972. In addition to the more readily available data mentioned above,
other relevant biological information from the area are contained in the north-
south sections made through the Gulf in past years, e.g. , Ursa Major and Zetes
expeditions in 1964 and 1965 (Scripps Institution of Oceanography, 1967), the
HAKUKO MARU in 1970 (Marumo, 1970), and the R/V T. G. THOMPSON in 1972. Also,
a winter cruise in February 1967 by the R/V THOMPSON which covered a large area
of the Gulf of Alaska has produced a unique set of data on primary production~
plant nutrients and hydrography at a time when observations are most difficult
“to obtain.
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One of the largest blocks of existing data was obtained through several
decades of study carried out at Ocean Wea.thzrStation “P” by Canadian oceanographers,
the results of which are reported in various papers and technical reports. A
second very large block of data was obtained during a five–year study (January-
June, 1968–1972) made from commercial vessels crossing from North America to
Japan via the Gulf of Alaska and near to the Aleutian Islanck (Anderson and
Munson, 1972; Munson, in preparation). Tn these studies, enumeration of phyto-
plankton species, and measurements of surface chlorophyll and nutrient concen-
trations, productivity, zooplankton volume, mixed layer depth, temperature,
and isolation were made at frequent intervals during the period of the spring
bloom. In addition to the measurements made from the commercial vessels, more
sophisticated sampling from research vessels including measurements of the
vertical distribution of parameters was carried out from a number of oceanographic
cruises taken over similar cruise tracks. In March and April 1969, studies
were conducted by the Fisheries ResearchBoard of Canada, Nanaimo (T. R. Parsons)
aboard the ENDEAVOUR; in June and July 1970, samples were collected by Hokkaido
University (S. Motoda) aboard the. OSHORO MARU: and the University of Washington
(G. Anderson) made similar measurements from the T.G. THOMPSON in the spring
of 1970. “Other biological cruises aboard the R/V THOMPSON were made during the
summers of 1973 and 1974.

Some of the above data have been summarized to describe features of the
distribution of biological parameters in the Northeast Pacific.

Evidence of seasonal variation has been derived from long term monitoring
at Station “P” (145”W 50”N). In contrast to the marked p.hytoplankton  blooms
‘Over’ the Continental Shelf, phytoplankton biomass in ,the open ocean region
of 145°W 50°N remains relatively constant .throughout  the year. In this area
primary production increases in the spring months, and grazing is assumed to keep
the plant biomass constant (McAllister, et al., 1960).

The ”investigations show that there are high nutrient concentrations in
the waters of the Gulf of Alaska during the winter-and that, in the summer, the
nutrients in the coastal waters are substantially reduced while the nutrients
in the oceanic waters’, though reduced, remain in fairlv high concentration.
However, surface concentrations of phytoplanktol,  in oceanic waters remain quite uniforn
throughout the year. Parsons and LeBrasseur (1969) have shown that the relation-
ship between the thermocline depth and the incident radiation lead to establish–
ment of a spring bloom which starts in March around the edge of the Gulf of
Alaska but does not begin until May in the central portion of the Gulf. This
shorter period of plant growth from the coast outward is offered as an explanation
for the reduced level of nutrient removal from offshore oceanic waters as com–
pared with coastal waters. It is further suggested (McAllister and Strickland,
1960) that secondary production in the offshore waters also contributes to
limiting the standing stock of phytoplankton during spring and to recycling
nutrients. In the winter, high vertical mixing in combination with low light
intensities result in ,higher nutrient concentrations in the surface waters.

Some large scale, non–seasonal fluctuations in biological, chemical, and
physical parameters have been observed in the vicinity of Station “l?”. In 1956-

1957, waters at Station “P” resembled waters of the Alaskan Gyre, which is of a pure
Subarctic character. From 1958-1960, warmer waters with lower oxygen cont,ent were observ[
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at Station “P” (Parsons and LeBrasseur 1967). These were interpreted to be
mixed waters of the Transition Zone (Marlowe & Miller 1975). During this time, the
distribution of zooplankton species reflected the northern movement of mixed
waters; a biological difference between Subarctic water and Subarctic water
overlain by Transition water was observed (Geynrikh 1968). For example, the
zooplankter Parathemisto japonica  was confined to areas where Subarctic water
occurred at the surface as well as at depth, while Calanus pacificus occurred
in surface Subarctic waters and Subarctic waters underlying Transition waters
(Beklemishev 1961). In 1961, water at Station “P” returned to the 1957 condition
of pure Subarctic features.

In 1962, zooplankton biomass at Station “P” decreased by a factor of 5,
remained low for 3 years, then in 1965 returned to pre–1962 levels. (Longhurst,
et ~., 1972). The decrease was not correlated with any other parameter,
biological or physical. Other unexplained, non-seasonal variations in salinity
and oxygen content have also been observed at Station “P” (Marlowe and Miller,
1975) .

Fewer studies have dealt with geographic variation of biological features
in the northeast Pacific. Venrick (1969) found the neritic phytoplankton to
be markedly distinct from the oceanic species, and the boundary between oceanic
and neritic to be very sharp. Larrance (1971a) found productivity and chloro-
phyll a substantially higher in coastal waters of the Aleutian chain than in—
the Alaskan Stream. Beklemishev and Nakonechnaya (1972) found discrete phyto-
plankton blooms in both Subarctic and Transition Zone waters. The smallest
patches had dimensions of 150 x 420 nautical miles, while others were larger.
The patches in the Subarctic water coincided with the area of high phytoplankton
biomass described by Parsons and Anderson (1970). Areas which have received
intensive investigation are the inland waters of Alaska (Bruce 1969; Iverson
et al. 1974; Curl 1972; Iverson  1972; DeMmche1974;  Kirk 1973; Schell 1974;
Eerson, Curl, and Sangen 1974; Homer et al. 1973) and British Columbia (Parsons
1965; Gilmartin 1964; Parsons et al.

.—
1969, 1970; Stephens et al. 1967; Strickland

1959, 1961; Waldichuck 1956).
—— ——

B. Numerical Model

Primary production in the open ocean, where changes due to horizontal
advection are assumed to be small, may be summarized by an equation describing
the time rate of change of chbrophyll, an indicator of plant abundance, at a
given point:

d (chlorophyll)
dt = vertical mixing + sinking + gross production

- respiration - zooplankton  grazing

The major inputs into this equation, the independent variables, include the
turbulent mixing coefficient, the nutrients and light which control gross
production, and :he changing population of herbivores which graze on the phyto-
plankton. In addition to the independent variables, it is necessary  to know

several parameters associated with the physiology of the plants and animals.
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Two of the three independent variables, the nutrients and the zooplankton
may themselves be dependent on changes in the plant material. If these
variables have not been measured, they may in theory be described by two
additional time-dependent equations. The three equations, that for chloro-
phyll and the additional ones describing the nutrients and the zooplankton
would have to be solved simultaneously. In practice, our knowledge of the
processes relating nutrient production, nutrient depletion, and zooplankton
growth to chlorophyll content and other factors is quite poor; so that it is
more reliable to have measurements of these two variables. The vertical
mixing coefficient is very poorly known for the oceans. At best, it has been
measured at a few locations for limited times. In the past, models of primary

production have been forced to assume constant values for this coefficient or
to guess reasonable time and depth variations for it.

Iv. Study Area

In order to obtain as much baseline data as possible, the study area
covers the Gulf of Alaska expanded west to 180° and south to 42”N. This area
includes the entire eastern Subarctic (excluding the Bering Sea) as well as part
of the Transition Zone. For the numerical model, Weather Station “P” has been
chosen as the study area becauSe of the extensive time series of biological and
physical data collected there.

v. Sources $ Methods and Rationale of Data Collection

A. Baseline Data

The data have been compiled from as many published and unpublished sources
as possible. The. following cruises collected biological data from the study area:

R/V BROW BEAR: 199, 235, 275, 280, 282, 287, 288 (Stephens 1964,
Love 1963)

R/V T. G. THOMPSON: 012, 059, 072, 082, 091 (U. Washington, unpublished)
R/V HUGH M. SMITH 046 (McGary & Graham 1960, Stephens 1964)
R/V KELEZ: 166, 167, 168, 268, 367, 567, 667, 767 (Larrance 1971b)
M/V PARAGON: 266 (Larrance  1971b)
R/V PIONEER’: N066 (Doty 1964)
R/V AGASSIZ: Ursa Major (U. of California 1967)
R/V ARGO: Zetes I (U. of California 1970)
R/V G.B. REED: 164 (Stephens 1964)
CNAV OSHAWA: 1961, 1962 Productivity Cruise (Stephens 1964)
R/V ENDEAVOUR: Trans Pacific (Anon 1970)
R/V HAKUKO MARU: 694, 702, 742 (Takahashi  et al. 1972, 1974; Marumo——

1970; Horibe 1971; Kuroki 1975)
R/V OSHORO MARU: 042, 044, 046, 048, 004, 009, 014, 024, 028, 032,

037, 041, 001 (Faculty of Fisheries 1,959, 1960, 1961,
1962, 1964, 1965, 1966, 1968, 1969, 1970, 1972, 1973,
“U. of,Washington unpublished)

R/V VITYAZ: 029, 045, (Koblents-Mishke 1969, Kompleksnie 1973)
*Ships of Opportunity: 002 to 043 (U. of Washington unpublished)
Weather Station Papa: 1959-1969 (McAllister 1962; Stephens 1964, 1966,

1968, 1970; LeBrasseur 1965)

*These are commercial vessels which were instrumented to make oceanographic
observations.

@2
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Variables which have been compiled for each station in the study
area are: chlorophyll g, phaeopigments, productivity, and zooplankton wet
weight integrated over the euphotic zone; one-percent iight depth; secchi
depth; mixed depth; daily incident radiation; and at each depth: chlorophyll
~, phaeopigments, productivity, oxygen, phosphate, ammonia, nitrate, nitrite,
silicate, pH, alkalinity, temperature salinity, zooplankton wet weight. Early
cruises recorded fewer variables than later ones.

The data have been reduced to comparable units. Only productivity values
which have been obtained from incubation in daylight using neutral density filters
on matched depth samples have been retained. Productivity values obtained from
incubation in an artificial light source, from composite samples, from depth
samples incubated without filters, and from surface samples incubated with
filters have not been included. Chlorophyll ~ values obtained from the
equations of Richards and Thompson (1952) and Parsons and Strickland (1960)
will be reduced by 24% (Banse and Anderson 1967) in order to conform with the
revised equations by UNESCO (1966). Of the various zooplankton methods, only
wet weight derived from vertical tows of the upper 150 meters have been compiled.
Zooplankton density was assumed to be 1 g/cc and volumes have been converted
directly to wet weight (1 cc/1000m3 = 1 mg/m3).

B. Numerical Model

Ocean Station “P” represents one of the longest time series of sampling
in the open Pacific Ocean. Extensive meteorological data are available from the
site through collection aboard weather ships. In addition, extensive physical
oceanographic records have been obtained at the site. Of the four independent
variables in the chlorophyll equation, light and zooplankton data are available
for many years. Many fewer data exist for nitrate, the assumed limiting nutrient.
However, those data which exist show that nitrate is never in low enough concen-
tration”to  limit plant growth. Thus , the only major input which remains unmeasured
is the mixing coefficient. At Station “P” there are numerous measurements on the
time and depth dependence of the oceanic temperature. If we assume that tempera-
ture and chlorophyll are both “mixed” by the same processes, then the temperature
data may be used to calculate an apparent mixing coefficient which may then be
used as an input into the equation describing chlorophyll production.

Using the measured light and zooplankton data and the calculated mixing
coefficients, the time rate of change of chlorophyll in the water column will
be calculated. The function submodels  in the production equation may then be
adjusted to bring about reasonable agreement between the calculated and measured
chlorophyll distributions. Taking the result as a “standard” case, we can then
observe how the predicted chlorophyll production would change in response to
natural and man-induced variations in the input variables and parameters.

Even though nitrate is found to be non limiting at ocean Station “P”
and hence not a factor in phytoplankton production, the nitrate distribution
does depend upon chlorophyll production, regeneration by zooplankton excretion,
and mixing by physical process. Therefore, as a final step, it will be desirable
to see if the assumed mixing, along with the measured chlorophyll and zooplankton
distributions, can adequately account for the observed nitrate values.
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VI. Results

A. Baseline Data

All available data have
geographic areas (see Figure 2),

been compiled.
and a computer

Stations are being assigned
sorting and statistical pro-

gram is being developed. Synthesis of the baseline information into a descrip-
tion of seasonal and geographic variation will begin once all the data have
been punched onto cards.

B. Numerical Model

We have surveyed the published literature for Station “P” in order to
familiarize ourselves with the work that has been done at that location and the
ideas which have been advanced to explain the biological observations. We have
transcribed part of the relevant information from that station into computer-.

compatible format in order to examine more closely certain data. In particular,
we have collected data between the years 1959 and 1967 at times when chlorophyll
measurements were available. We have used averaged values of the data where
applicable and data from specific years when necessary. Chlorophyll values were
averaged over the years 1959-1967 in order to obtain an adequate coverage in
depth and time. Depth-integrated production was averaged for the years 1961–
1963. Zooplankton biomass (wet weight) was averaged from 1956 to 1964. Nitrate
data are presently available only for the years 1965 through 1967. Monthly values
of incident radiation were averaged for the years 1960 to 1967. Finally, because
of the exceedingly large amount of temperature data available, only the water
column temperature for 1970 was used in calculating the apparent mixing coefficient.

,,.. The qualitative, interpretation of the averaged data is consistent with
the published literature, namely that:

,.
1)’ Chlorophyll values show decreasing values with depth but

apparently insignificant variation with time.

2) Nitrate levels are always non-limiting for phytoplankton  growth
but do show a seasonalvariation with somewhat decreased surface
values in the summer months.

3) The depth-integrated chlorophyll standing stock is virtually
unchanged throughout the year.

4) Both the integrated plant production and the zooplankton biomass
show peak levels during the spring.

The modeling effort has been broken into three parts: 1) the calcu-
lation of an effective mixing coefficient utilizing temperature data; 2) the
creation of a chlorophyll model along with a sensitivity analysis; and 3) the
running of a nitrate model in order to check the consistency of the first two
steps. We have nearly completed Part 1): the calculation of a time and depth
dependent apparent mixing coefficient. We expect to have results from the
chlorophyll model and the sensitivity analysis before the end of this contract
period. The nitrate model, along with other work which will be discussed later,
will be undertaken in the following year.

44
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In order to calculate an effective mixing coefficient, temperature
records for 1970 from Station “P” have been averaged into monthly mean values
and then fit with analytic functions (Figure 3). Assuming that temperature
(as well as biological matter) is subject mainly to vertical mixing, we can
describe the time rate of change of temperature, T, by:

aTla

[ )

~~—= _— (1)
at PC az z az

where:
P is the density of the water
c is heat capacity of the water

/,

z is the depth in the water column
Kz is the mixing coefficient

For ease of calculation and as a first approximation, we assume that the time
rate of change of the temperature is sufficiently small so that the tempera-
ture distribution is nearly at steady state. In this case:

and this is satisfied if:

<.
.[1

~ ~fl-1
z az

(2)

(3)

Using the above approximation, profiles of Kz have been calculated for each of
the monthly temperature profiles. The profiles of Kz are shown in Figure 4;

‘Figures 5 and 6 give,the time and depth dependence for the temperature and the
apparent mixing coefficient. Equation ( 3 ) only predicts the shape of Kz but
not the,absolute,magnitude. In order to estimate the magnitude of the mixing
coefficient, we compared our results to predictions by Vo Van Lanh and Pivovarov
(1974) and to calculations involving the assumed annual heat flux through the
sea surface at Station “P”. Preliminary results suggest a maximum Kz value of
about 60 cm2/sec at the surface in the winter. We are in the process of using
this, calculated mixing field to see if we can reconstruct a,reasonable time-
dependent temperature field, i.e., one that is qualitatively similar to the
observed one.

VII. Discussion

As mentioned
hensive data sets

earlier, Station “P” is an area with one of the most compre-
relevant to calculations of primary production. Still, there

are limitations in the application of those data. The two major problems are
the quantity and coverage of the data at any given time and the simultaneous
availability of the necessary data. Table 1 shows the available,independent
variables when there are chlorophyll measurements for comparison. Data collected
after 1967 are more complete in coverage, but processing has been slow and more
recent data have not been published.

‘“ 46
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Table 1. Biological, Chemical, and Physical Data from Station “P”

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

Chlorophyll a

P1

‘P 2

P2

P 2

P 2

P

P

1?

P

(P)

(P)

s

s

s

P- Published data

(P) -published: not

P1-

P2-

u-

s-

Zooplankton

P

P

P

P

P

P

u

u

u

s

s

s

s

s

in hand

Nitrate Radiation

P

P

P

(P)

(P)

s

s

s

published: very few data

published: few data below 60 m.

unpublished: being processed

sampled: unprocessed and unpublished

P

P

P

P

P

P

P

P

P

P

P

P

P

K= (Temperature)

P

P

P

1?

P

P

P

P

P

P

P

P

P

P
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VIII. Conclusions
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Because of delays in funding and subsequent delay in
work on this grant did not begin until September 2, 1975.
therefore, to give statements of conclusions which at best
preliminary and subject to major revision at a later date.

hiring personnel,
We hesitate,
would be only

IX. Needs for Future Study

A. Baseline Data

A preliminary plot of all stations occupied to date reveals a lack of
samples from the upper Gulf of Alaska (north of 55*N) and, over the whole study
area, few samples are available from the months of October, November, and
December. When and if these gaps in the data base are filled, the new data
should be entered into the statistical program of this study to broaden the
conclusions which will be drawn on both geographical and temporal variation
in the Gulf of Alaska. One area which deserves special attention is the position
of the biological boundary between the neritic and oceanic realm. Marked differ–
ences between these realms occur in both phytoplankton biomass and species.
Charts of species distributions, which will be included in this study, will
provide preliminary results. However, the samples were not spaced closely enough
across the boundary to be definitive. The combination of the old data with that
being collected presently by the OCSEP investigation should add insight to the
problem.

B. Numerical Model

We mentioned earlier that one of the studies to be undertaken in the
future should be khe’development  of a nitrogen modelto compare the measured
nitrate distribution with that predicted from our assumed phytoplankton and
Kz distributions;

It.was also pointed out that the Kz distribution was calculated under
steady state assumptions. This can and should be improved by making the calcu-
lation which allows for time variations in the temperature distribution.

In the present work, values of the independent variables were averaged
over differing lengths of time and even for different periods. This was partly
because of data limitations and partly because some of the data were already
available in average form from the literature. In the future, it would be
desirable to pick specific years to model. Longhurst et al. (1972) pointed out
that there was exceedingly low zooplankton biomass in 1962-1964 in comparison

——

to other years. Since we expect zooplankton to exert a major influence on pro-
duction, it is desirable to run the model for one year when zooplankton biomass
is low and one year when biomass is high. Data are not available at present to
model a high zooplankton biomass year, but we understand that the necessary infor-
mation should be published in the near future (LeBrasseur, personal communication),
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x. Summary of 4th Quarter Operations

Because our study uses existing data, we have little to include in this
section that has not been presented above in the annual report. As a follow-
up to our semi-annual report of October 29 , we can report the following new
sources of data from cruises:

R/V HAKUKO MARU 702, 742
R/V OSHORO MARU 004, 009, 014; 024, 028, 032, 037, 041, 042, 044, 048
R/V PIONEER N066
R/V VITYAZ 045

We have followed up on all leads from OASIS, ENDEX, and World Data Center A,
as well as those from the Universities of Alaska and Oregon State, Auke Bay
Fisheries Laboratory, Nagasaki Marine Observatory, and the MOSCOW Plankton
Laboratory. We have acquired some unpublished plankton species counts from
those sources, as well as a small a ount of unpublished  Chemical and biochemical

?4data (including chlorophyll ~ and C uptake) from inland waters,

The program chosen for statistical analysis is System 2000, a new and ver-
satile program. Format of all data will conform to that of other biological
investigators in the Gulf of Alaska.

All 4th quarter operations on the numerical model are described in the above
sections.



19

Bibliography

Anderson, G. C., T. R. Parsons, and K. Stephens. 1969. Nitrate distribution
in the subarctic Northeast Pacific Ocean. Deep Sea Res. 16: 329-334.

Anderson, G. C.; and R. E. Munson. 1972. Primary production studies using
merchant vessels in the North pacific Ocean, p. 245-251, in Biological
Oceanography of the Northern North Pacific Ocean. A. Y.~akenouti et
al.. (eds.) Idemitsu Shoten, Tokyo.

.
—

Anon. 1970. Data Record. First Canadian Trans Pacific Oceanographic Cruise.
March to May 1969. Biological, Chemical, and Physical Data. Fish. Res.
Bd. ,Can. MS. Rep. Ser. No. 1080.

Banse, K,, G. C. Anderson. 1967. Computations of chlorophyll concentrations
from spectrophotometric  readings. Limnol. Oceanogr. 12(4):696-697.

Beklemishev, K. V. 1969. Zooplankton of the Northeastern Pacific Ocean in the
winter of 1958-1959. 139-172 in Oceanographic research by the ‘Vityaz’—
in the North Pa&ific under the IGY program. N..N. Sysoev (cd.) Israel
program for Scientific” Translations. Jerusalem 1969.

Beklemishev, C. N. and A. P. Nakonechnaya. 1972. Planlcton of the North Pacific
Current. 367-371 in Biological Oceanography of Northern North Pacific
Ocean. A. Y. Take~~uti et al. (eds.) Idemitsu Shoten, Tokyo.——

Blumer, Max. Oil pollution of the ocean. 5–14 in Oil on the Sea.. David P.
Hoult (cd.) Plenum Press.

—

Bruce, H. B. 1969. The role of dissolved amino acids as. a nitrogen source for,,.,
marine phytop”lankton  in an estuarine environment in southeastern Alaska.
Ph.D. thesis, Oregon State University, Corvallis. 124 pp.

,.

Curl, H.C. “1972. An ecosystem study in the inside passage of southeastern
Alaska. In Proceedings, 2nd Annual Technical Conference on Estuaries of
the Pacif~ Northwest, Mar. 16-17, 1972. Corvallis,  Oregon. (also)
Eng. Exp. Sta. Circ. (44): 42-49.

,.
DeManche, J. M. 1974. Urea and ammonia as regenerated nitrogen nutrients for

phytoplankton. M.S. Thesis, Oregon State University, Corvallis. 56 pp.

Dodimead, A.J., F. Favorite, and T. Hirano. 1963. Salmon of the North Pacific
Ocean. Part II. Review of Oceanography of the Subarctic Pacific Region.
Int. North Pac. Fish. Comm. Bull. 13, 195 pp.

Doty, M. S. 1964. Algal productivity of the tropical Pacific as determined by
isotope tracer techniques. Univ. Hawaii, Hawaii Mar. Lab., Rep. 1, Append.
1-111. 27 PP.

Faculty of Fisheries, Hokkaido  University

1973. The ‘Oshoro Maru’ cruise 41 to
and Bristol Bay in June-August 1971.

1972. The ‘Oshoro Maru’ cruise 37 to
and Bristol Bay in June-August 1970.

the northern North Pacific, Bering Sea,
Data Rec. Oceanogr. Exp. Fish 16: 1-95.

the northern North Pzcif2:, Bering, Sea,
Data Rec. OceAnogr. Exp. Fish 15:1-97.



20

1970. The ‘Oshoro Maru’ cruise 32 to the northern North Pacific, Bering Sea,
and Bristol Bay in June-August 1969. Data Rec. Oceanogr. Exp. Fish. 14:1-125.

1969. The “Oshoro Maru’ cruise 28 to the northern North Pacific, Bering Sea,
and the Gulf of Alaska in June-August 1968. Data Rec. Oceanogr. Exp. Fish
13:; -137.

1968. The “Oshoro Maru’ cruise 24 to the northern North Pacific and Bering sea
in June-August 1967. Data Rec. Oceanogr. Exp. Fish. 12:292-421.

1966. The ‘Oshoro Maru’ cruise 14 to the northern North Pacific and Bering
Sea in May-August 1965. Data Rec. Oceanogr.  Exp. Fish. 10:249-354.

1965. The ‘Oshoru Maru’ cruise 9 to the northern North Pacific, Bering, and
Chukchi Sea in June-August 1964. Data Rec. Oceanogr. EXP. Fish. 9:219-314.

1964. The ‘Oshoru Maru’ cruise 4 to the Bering Sea and northwestern North
Pacific in May-June 1963. Data Rec. Oceanogr. Exp. Fish. 8:200-296.

1962. The ‘Oshoru Maru’ cruise 48 to the Bering Sea and northwestern North
Pacific in June-July 1961. Data Rec. Oceanogr. Exp. Fish. 6:22-149.

1961. The ‘Oshoru Maru’ cruise 46 to the Bering Sea and North Pacific in
June-August 1960. Data Rec. Oceanogr. Exp. Fish. 5:52-261.

1960. The ‘Oshoru Maru’ cruise 44 to the Bering Sea in June-July 1959.
Data Rec. Oceanogr. Exp. Fish. 4:1-112.

1959. The” ’Oshoru Maru’ cruise 42 to the Bering Sea in May-July 1958,
(IGY Program). Data Rec. Oceanogr. Exp. Fish. 3:83-153.

Geynrilih,A. K. 1968. Seasonal phenomena in the plankton of the northeast
Pacific Ocean. Oceanology 8:231-239.

Gilmartin, M. 1964. The primary production of a British Columbia fjord. J. Fish.
Res. Bd. Canada 21(3):505-538.

Horibe, Y. 1971. Preliminary report of the Hakuh~ Maru cruise KH-70-2. (Great
Bear Expedition) April 14-June 18, 1970. North Pacific, Ocean Research
Institute, U. Tokyo 1971.

Homer, R. A., L. S. Dick, N.E. Shiels. 1973. Phytoplankton  studies. 281-294
in Environmental Studies of Port Valdez. Ins~. Mar. Sci., Univ. Alaska,
cc. Publ. No. 3.

Iverson, R. L. 1972. A systems approach to pelagic ecosystems dynamics in an
estuarine environment. Ph.D. Thesis, Oregon State University, Corvallis. 107 pp

Iverson, R. L., H.C. Curl, Jr., J. L. Saugen. 1974. Simulation model for wind-
driven summer phytoplankton dynamics in Auke Bay, Alaska. Mar. Biol. 28(3)
169-177.

Iverson, R. L. H. C. Curl, Jr., H. B. O’Connors, Jr., D. Kirk, K. Zakar. 1974.
Summer phytoplankton  blooms in Auke Bay, Alaska, driven by wind mixing
of the water column. Limnol. Oceanogr. 19(2):271-278.



21

Kirk, D. K. 1973. Physical hydrography and nutrient nitrogen budget of
Auke Bay, Alaska. M.S. Thesis, Oregon State University, Corvallis.  70 pp.

Koblents-Mishke,, 0.1. 1969. Specific composition of the phytoplankton and
primary production in the northeastern Pacific Ocean in the winter of
1958-1959. In: Oceanographic research by the ‘Vityaz” in the North
Pacific’  unde~the IGY program. N.N. Sysoev (cd.) Israel Program for
Scientific Translations. Jerusalem.

Kompleksnie, Issledovaniya. 1973. Complex investigations of the continental
slope in the Gulf of Alaska region. Akademiia Nauk. SSSR, Institut
Okeanologii,  Vol. 91. 259 ppi

Kuroki, T. (cd.) 1975. Preliminary report of the Hakuk~ Maru cruise KH–74–2
(N.N. Pacific Cruise) April 30-June 26, 1974. Ocean Research Institute,
U. Tokyo.

Larrance, J. D. 1971a. Primary production in the mid-Subarctic Pacific region,
1966-68. Fish. Bull. 69:595-613.

Larrance, J. D. 1971b. Primary productivity and related oceanographic data,
Subarctic Pacific Region, 1966-68. U. S. Dept. Comber. , Natl. Oceanic
Atmos. Adm., Natl. Mar. Fish. Serv., Data Rep. 50. 113 pp.

LeBrasseur, R. J. 1965. Seasonal and annual variations of net zooplankton at
Ocean Station’’P’’l95196464.  Fish. Res. Bd. Canada MS.Rep. Oceanogr. and
Limnol. No. 202. 33 pp.

,Lon,ghqrst,  A., M. Colebrook, J. Gulland, R. LeBrasseur, C’. Lorenzen, P. Smith.
1972. The instability of oceanic populations. ‘New Scientist 1:2-4.

Love, C.”M. (supervisor) 1963. Physical, chemical, and. biological data from
the northeast Pacific Ocean: Columbia River effluent area, January-June
1961. Tech. Rep. No. 86, Univ. of Washington, Dept. of Oceanography, Seattle.

Marlowe, C. J.and C. B. Miller. 1975. Patterns of vertical distribution and
migration of zooplankton at Ocean Station “P”. Limnol.’Oceanogr. 20(5):824-844.

Marumo, R. 1970. Preliminary Report of the Hakuk~ Maru Cruise KH-69-4 (IBP
Cruise) August 12-Nov.  13, 1969. The North and Equatorial Pacific Ocean.
Ocean Research Ins’citute, University of Tokyo.

McAllister, C. D. lg62. Data record. Photosynthesis and chlorophyll a measurements
at Ocean Weather Station “P”, July 1959 to November 1961. Fish.–Res. Bd.
Canada, MS Rept. Oceanogr. and Limnol. No. 126. 14 pp.

McAllister, C. D., T, R. Parsons, and J.D.H. Strickland. 1960. Primary produc-
tivity at Station “P” in the northeast Pacific Ocean. J. Const. Int. Explor.
Mer 25:240-259.

McGary, J. W. and J. J. Graham. 1960. Biological and oceanographic observations
in the central North Pacific July-September 1958. U.S. Fish. Wild. Serv.,
Spec. Sci. Rep. Fish. 358. 107 pp.

Munson, R. E. (In preparation). Quantitative analysis of factors influencing
the distribution of primary productivity in the Subarctic North Pacific
Ocean. Ph.D. Thesis, University of Washington.



22

Parsons, T. R. 1965. A general description of some factors
production in the Strait of Georgia, Hecate Strait, and

governing primary
Queen Charlotte

Sound, and the N.E. Pacific Ocean. Fish. Res. Bd. Can. ,MS. Rep. Ser.
Oceanogr. and Limnol. 103:1-34.

Parsons, T. R., R. J. LeBrasseur. 1967. North Pacific biological studies. MS. Rep.
Fisheries Research Board of Canada: Annual Report of the Pacific Oceano-
graphic Group 1967:41-42.

Parsons,.T. R., and R. J. LeBrasseur. 1969. A discussion of some critical in-
dices of primary and secondary production for large scale ocean surveys.
Calif. Mar. Res. Corn., Calcofi Rep. 12:54-63.

Parsons, T.R., and G. C. Anderson. 1970. Large scale studies of primary produc-
tion in the North Pacific Ocean. Deep Sea Res. 17:765-776.

Parsons, T. R., R. J. LeBrasseur, and W. E. Barraclough. 1970. Levels of
production in the pelagic environment of the Strait of Georgia, British
Columbia, a review. J. Fish. Res. Bd. Can. 27(7):1251-1264.

Parsons, T. R., K. Stephens, R. J. LeBrasseur. 1969. Production studies in the
Strait of Georgia. Part I. Primary production under the Fraser River plume,
February to May 1967. J. Exper. Mar. Biol. and Ecol. 3(1)27-28.

Parsons, T. R. and J.D.H. Strickland. 1960. A manual of sea water analysis.
Bull. Fish. Res. Bd. Can. 125.

Richards, F. A. with T. G. Thompson. 1952. The estimation and characterization
of plankton populations by pigment analysis. II. A spectrophotometric
method for the,estimation of plankton pigments. J. Mar. Res. 11:156-172.

Schell, D. M. 1974. Uptake and regeneration of free amino acids in marine
waters of Southeast Alaska. Limnol. Oceanogr. 19(2):260-270.

Stephens, K. 1964. Data record. Productivity measurements in the Northeast
Pacific with associated chemical and physical data. 1958-1964. Fish.
Res. Bd. Canada,”MS. Rep. Oceanogr. and Limnol. , No. 179. 168 pp.

Stephens, K. 1966. Data record. Primary production data from the N.E. Pacific
Ocean. January 1964 to December 1965. Fish. Res. Bd. Canada. MS. Rep.
Oceanogr. and Limnol. , No. 209. 3 pp.

Stephens, K. 1968. Data record. Primary production data from the Northeast
Pacific Ocean. January 1966 to December 1967. Fish. Res. Bd. Canada.
“MS.Rep, Oceanogr. and Limnol. , No.  957.  58 pp,

Stephens, K. 1970. Data record. Primary production data from the Northeast
Pacific Ocean. January 1967 to December 1969. Fish. Res. Bd. Can. MS.
Rep. Ser. C)ceanogr. and Limnol. , No. 1123. 16 ~p .

—



23

Stephens, K., F. D. Fulton, D. O. Kennedy, A.K. Pease. 1967. Biological,
chemical, and physical observations in Saanich Inlet, Vancouver Island,
British Columbia. 16 stations. Fish. Res. Bd. Can.MS. Rep. Ser. 912.

Strickland, J. D. H. 1959. The primary productivity and fertility of the
Northeast Pacific and the British Columbia coastal waters. Progr. Repts.
Pac. Coast. Stat. 113:13-15.

Strickland, J. D. H. 1961. Light and primary productivity: some requirements
and the attempts being made to fulfill them at Nanaimo. 10th Pac. Sci.
C6ngr. Pac. Sci. Assoc. Honolulu. 162 PP.’ ,

Tabata, S. 1965. Variability of Oceanographic Conditions at Ocean Station “P”
in the Northeast Pacific Ocean. Trans. Roy. Sot. Can. 3, ser. IV:367-418.

Takaha.shi,  M.,K. Satake, and N. Nakamoto. 1972. Chlorophyll distribution and
photosynthetic activity in the North and Equatorial Pacific Ocean along
155°w. J. Oceanogr. Sot. Jap. 28:27-36.

,
Takahashi, M.,H. Nagai, Y. Yamaguchi, S. Ichimura. 1974. The distribution of

chlorophyll ~, protein, RNA and DNA in the North Pacific Ocean. J. Oceangr.
Sot. Jap. 30:137-150.

Tully, J. P. 1964.
in the seasonal
941-970.

Tully, J. P.. and F.
“’ “Pacific Oce”an~J.

Oceanographic regions and assessment of temperature structure
zone of the North Pacific Ocean. J. Fish. Res. Bd. Can. 21:

G. Barber. 1960. An estuarine analogy in the Subarctic
‘Fish. Res. Bd. Can. 17:91-112.

Uda, M. 1963. Oceanography of the Subarctic Pacific Ocean. J. Fish. Res. Bd.
Can. 20:119-179.

UNESCO , 1966: Monographs on oceanographic methodology. 1. Determination of
photosynthetic pigments in sea water. United Nations Educational, Scientific,
and Cultural Organization. Paris. 69 pp.

University of California. 1967. Physical, chemical, and biological data, URSA
MAJOR Expedition. 4 August-4 October 1965. S.1.0. Ref. 67-5, 43 pp.

University of California.
Zetes expedition, Leg

Venrick, E.L. 1969. The
North Pacific. Ph.D.

1970. Physical, chemical, and biological data.
I. 11-24 January 1966. S.I.O.Ref. 70-5.

distribution and ecology of oceanic diatoms in the
thesis. Univ. Calif. San Diego. 655 PP.

Vo Van Lanh and A. A. Pivovarou,1974. Calculation of annual variations “of
turbulent exchange and water temperature in the ocean. Atmospheric and
Oceanic Physics 10 (9):976-984. English translation: UDC 551.465.152.

Waldichuk, M. 1956. Basic productivity of Trevor Channel and Alberni Inlet from
chemical measurements. J. Fish. Res. Bd. Can. 13(1):7-20.



OCSEAP ANNUAL REPORT

Contract #R712G811 and R7129812
Research Unit /(64/354)
Reporting ?cricid: July ], 1975 tO
March 31, 1!?76 .

Review of Literature and Historical Data on
Non-salmcnid Pelagic Fisheries Resources of the Eastern

Bering Sea and Gulf of Alaska

~~-Pritlrin21  Tt7vpSt.i~atnrs. . . . .“.r . .
Halter 1. wreyk
Nartin 0. Nelson

Northwest Fiski-ies Center
liational Narine Fisheries Service

Seattle, Udshington 98112

Itarch 26, 1976



ANNUAL REPORT

Review of Literature and Historical Data on Non-salmonid
Pelagic Fisheries Resources of the Eastern Bering Sea and

Gulf of Alaska

I. Summary of objectives, Conclusions and Implications with Respect to OCS
Oil and Gas Development..——

The basic objectives of this study are to provide: (A) an inventory and

review of the literature and unpublished data on the non-salmonid pelagic

fishes of the eastern Bering Sea and Gulf of Alaska, and {B) a description of

the temporal and spatial distributions of the subject species based on analy-

sis of available historical data.

The literature and data inventories are essentially completed. However”,

the data reformatting and literature review are still in progress and the

analyses of’ species distribution data have not yet been initiated. Consequent-

ly, conclusions as to the status of our knowledge of individual species is not

examination of literature and data sources, that only an uneven and fragmentary

description of the composition, distribution and relative ecological importance

of the pelagic fish community will be possible using extant data and literature.

As determined at the beginning of the contract period, and as stated ex-

plicitly in the October 24, 1975 Progress Reports for RU #64 anti RU#354, this

study will not consider the issue of how OCS oil and gas development ma~’ affect

the stocks of non-salmonid pelagic fishes.

11. Introduction

A. General nature and scope o-F study

The general nature and scope of this study are indicated in the sum-

marized and specific objectives listed in Section I and Section 11 B (below).

In addition, the following facts are pertinent:

60



2

1. The research to date indicates significant amounts of information

are available for relatively few species and that, aside from the compil-

ation of occurrence records for a variety of relatively rare species,

the study will focus on approxi[ilately 20 species (Appendix A).

2. The study rar~ly deals with data from the inshore (mainly inter-

tidal) recjioi~,  particularly if the data comes under the purview of other

Research Units. For example, the study is not attempting to compile un-

published data on the distribution and abundance of herring spawn. How-

ever, information on herring spawning in the literature would, of course,

be used in a description of the herring’s life history.

3. The study is not concerned with semi-pelagic fishes such as pollock,

cods, rockfishes  and sablefish. The October 24, 1975 Progress Reports

for RU f64 and RU #354 indicated that this study would”be concerned with

~~; :~l-fl+- fi~~,n-vnn~a ef +hncn cnppjpc:L:y l.. “bL. .<. ,L. a.... Th-is h~.s hPPIl determined to be“! ..-.>  - - ~ - . . -- .

impractical and all information on these species is ncw being treated by

the demersal resource projects (I?U #174 and RU #175).

4. As indicated in the earlier Progress Reports: (a) the nomencl~,ture,

taxonomic status and morphology o-f the subject species will not be des-

cribed in any detail, (b) speciation and subpopulation  problems will not

be treated unless they are obviously controversial issues and (c) the

I’iterat.ure  review will not concern itself with papers on the processing,

utilization or marketing of the subject species which are commercially

exploited, nor will it include papers on the effects, or potential effects:

of cunt?minants on the subject species.

5. The general scope of the information which will be included for

individual species is indicated in the outline attached as Appendix B.

This outline was developed primarily as a guide for compiling literature.
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It is evident that for most species little or no inforl,;:it+on

available on many of the items listed. This is because most

will be

Z: the data

sampling gears not designed to capture the subject species. Also, most

of the species are unexploited and the fishery statistics on those which

are harvested are generally poor in terms of both quantity and quality.

B. Specific objectives

1. Review and summarize the published and unpublished scientific

literature on distribution, abundance, life histories, and population

dynamics of non-salmonid pelagic fishes of the eastern Bering Sea and

Gulf of Alaska.

2. Examine and summarize unpublished research vessel survey and

Cominercial fishery

tici-i Gr ‘[” .,,  !.: . . . .~.~l[; \t,ifj.-[.~.  !;~;?~-l,?; ,

data on the distribution, abundance, and size composi-

3. Prepare data report on records of the distribution, abundance,

and size composition of the subject species.

4. Prepare an annotated bibliography and a narrative report which

collates results of studies undertaken under objectives 1 and 2 and

describes, within the constraints of the available data, observed tem-

poral and spatial distributions of the subject species.

c. Relevance to problems of petroleum development

This study is expected to provide the only organized review and syn-

thesis of information available on the subject species in the area of

concern. Without such a study, it would be extremely difficult to even

begin to predict the effects of OCS petroleum development activities on

the subject species. The study is considered to be one of the important
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first steps required to begin to fill the obvious void in our knowledge

of pelagic nekton of the study area.

111. Current State of Knowledge

t/O COrp\’21;F2i15iVC reports have been located for those stocks of the subject

species which inhabit the study area. Even for herring there is a lack of life

history and distribution information, and the historical record of herring

abundance provided by foreign fisheries is highly fragmentary. The lack of

exploitation of, and research on, the subject species appears to be a function

of their relative abundance and value, and of their lack of vulnerability to

traditional commercial fishing and research sampling gears. It is expected

that marked changes in the current state of knowledge will not occur until

there is greater commercial and/or research vessel deployment of modern gear

and equip~-~ent  used for the detection and capture of schooling pelagic fishes.

Ci, nor?,: .: ),:.. n,-, .,,.. ,;;,C!,.;“, ,  b. . - . . , , _ “  -  --  . ,
?:-! ;Q!’l!la+-irli’}  r,n ““ ““~HS fi?<~}-;~,i;t~[?ii.. . . . . .!,—- .-

ical characteristics of species such as herring, capelin

and of the off-bottom components of semi-pelagic species

rockfish might increase significantly.

Iv. The Studj’ ,4rea

,-.-,- _
.-, !;li:;  (:(; i;;.:’ ‘:i. i~u :c;  L’u  -

and other smelts,

such as pollock and

The eastern Bering Sea was defined as extending from the Aleutian Islands

to 6C1° north latitude and from 1800 to the Alaskan coast. The Gulf of Alaska

was definecl  as that area from the Alaska coastline south and east to 52° r!orth

latitude and 135° west longitude, respectively. Examination of unpublished

data records is essential)\ confined

The annotated bibliography will

to the extent that it is practical.

to these areas.

also be limited to sources on these areas

However, since, as indicated ahcve, life

history data on stocks inhabiting

obtained from studies of the same

the study area are limited, information

species from adjacent areas will be included

GJ
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in the narrative review.

V. Sources and Hethods of Inform~ticn Collection—-

A. Literat.~~re review

Sources of literature have included the library resources of the

Northwest Fisheries Center and the University of Washington library sys-

tem. A number of transl~tions  of foreign literature have been borrov;ed

from various sources. In addition, an OASIS computerized literature

search was made through h!OAAis Environmental Science Information Center.

The literature revieti~ was initiated by examining majo~’ literature

indices and some of the more comprehensive references on fishery research

investigations in the study area. Them ethod of literature citation,

filing and review is as follows:

1. Enter complete citation on file card and arrange by author and

\/(.J >;,..~- ...,

2. Periodically duplicate accumulated reference cards and place in

file sorted by publication;

3. Obtain and examine source literature and verify accuracy of

reference;

4. Prepare annotation and, if necessary, select pages to be duplica-

ted;

5. Papers and/or pertinent extracted information placed in file

arranged in order of final report outline; and

6. Foreign literature translated as necessary.

B. Data collection

Sources of data which have been inventoried include:

1/ higt~ seas salmon purse seining studies (1956-69)1. Univ. ofllash., FRI –
,

~/ Names of institutions and investigations referred to by abbreviatior]s
are listed in Appendix C.

~ d;
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2. Univ. of Wash. , FRI Kodiak Island inshore pink salmon tow netting

studies (1963-75)

3. Univ. of Wash., Dept. of Oceanography, IGY and NORPAC cruises

4. Univ. of Hokkaido, i?/V Cshoro Maru cruise records

5. ADF&G, shark control program (1961-64)

6. AllF&G,  northern Bristol Bay exploratory fishing survey (1974-75)

7. ADF&G, offshore salmon indexing studies

8. ADF&G, selected commercial landing statistics (1969-75)

9. NRFS/NWFC high seas salmon gillnetting  studies (1955-72)

10. N[~FS/NNFC exploratory fishing cruise records (1948-72)

11. Nk?FS/Nl~FC  observer records from Japanese fishing vessels (1963-69

and 1972-75)

12. NNFS/i{NFC observer records from Soviet fishing vessels (1975)

NMF</ARF~  ~yir+nl  ~~~: ~~~rn~~ p~y~~ y~~fp~ -L-J ~~;;~  --A++-.=  -L:J+c.c  ~i~;~.~~)13. ..,,. .,,,,,.-, ‘ . . .. ... , ~ .,. , 3;:C. Iicc-.ll.i  >LLLJ!LJ

14. )!llFS/ABFL  Bering Sea survey (1968)

15. NMFS/A2FL comparative estuarine studies (1967-68)

16. Fisheries Agency of Japan high seas salmon gillnetting studies

170 Japanese commercial fishery statistics available from the INPFC

Certain published Canadian research vessel data records may be used

in the study. However, a November

lished Canadian files has not been

be able to utilize the unpublished

1975 request to gain access to unpub-

responded to and it is unlikely we will

Canadian data.

The sequence of steps involved in inventorying data records and pre-

paring them ’for archiving and analysis is as follows:

1. Search for and identification of sources of unpublished research

and commercial fishery data records.
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2. Examination and verification of data for completeness and accuracy.

3. Selection of data records applicable to the geographic area and

species of concern to this study.

4, Transformation of basic data record it~to a uniform format for com-

puter processing.

5. Data analysis a~d archiving.

Data to be archived are formatted in the form approved by the OCSEAP

Project Office. Because certain outside agencies have objected to having

their data archived with the EDS, and because restrictions” have been

placed on soill~ of the data available at the NMFC, the following decisions

have been made with regard to data a~:chiving and reporting:

1. NPIFS data will be provided to OCSEAP in one of the following forms:

(a) in their basic form with pertilission  to archive therewith the EDS; (b)

2. Non-NEIFS data

reported as in lb and

imposed by the review

them.

VI. Results

A. Literature review

Approximately 6CCI

located and examined.

will not be archived with the EDS. They will be

lC immediately above, subject to the constraints

processes of the non-NMFS  agencies which supplied

references on non-salmonid pelagic fishes have been

Of these, approximately 430 were of indirect value,

225 were found to contain information useful to the narrative report and

about 100 will be included in the annotated portion of the bibliography.

The OASIS literature search recently resulted in a return of bibliogra-

phies from three files: Biological Abstracts (400 references), Biological
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lnforrrration  Retrieval Systerrr (336 references) and 0~.’~nic Abstracts (291

refererices). The computer printouts are still being re:jswed, but it

appears very few new references of significant value will b~ ~dded to the

currerlt file.

Review and annotation of available papers is continuing.

B. Data records

The inventory of data available in sources listed in Section VB of

this report has been completed with the exception of source numbers 3, 4

and 7. The total numbers anti/or status of data records available from

source numbers 1, 2, 9 and 16 were indicated in the October 24, 1975

Progress Reports on RU #64 and RU #354. Totals for all other data sources

are still being compiled and will be included together with the results

of data analjisis  in future reports.

. . .-, ,-, !. . ...-..,- r-. .A-A Za,.H LcJ:i’!~. ~l!<ii>  l’.’L’ lGii:iG>  lU!
- - -  .  .“ ! ,.”  fin all  A>+S  ~- ~P IIL-OA  ~Iy  +h+c ctilr-lv
C;, d[lvll:y L4: ,  .JL!w$... ,.). . - 4 . .  ! .  .-”--.-.,

was developed and subsequently approved by the OCSEAP Project Office.

Appropriate sections of the taxonomic  coding list developed by the

University of Alaska were reviewed, corrected md verified in consultation

with RU #175, and forwarded to the University.

Approximately 50 percent of the data records have been reformatted and

placed on punched cards. Examination, selection, verificiiticn  and refor-

matting of the remaining data records is proceeding as they become avail-

able from the various sources.

VII. Discussion and Conclusions

Interpretation and discussion of results is not possible until the analy-

tical phase of this study is completed, Conclusions reached to date were

discussed above in Section 1.
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~111. Needs for Ftirther  Study— .-

llntil the analyses and results of this study are available, itwill not

be fea~ible to specifically identify priorities

as ~ndicated in ti-lis report and in the previous

for future study. However,

progress reports, it appears

that a.chiev

composition

reqh[ik”ing  f“

ng even a moderately comprehensive understanding of the size and

of the pelagic resource base will necessitate major field efforts

nancial, technical and personnel resources which are significantly

greater than those which are likely to be available to the OCSEAP program in

the foreseeable future.

Ix. Surmapy of Fot]rth Quarter Operations——

Fourth quarter activities were essentially a

durjncj the 2nd and 3rd quarters. During the 4th

continuation of those begun

quar-ter the OASIS computer



APPENDIX A

Proposed Species List of Non-Salmonid Pelagic Fishes

Clupeidae

Osmeridae

—. ——Surf smelt (l;ypo~cesus_ pretiosus)
Capelin (Nal”lotus vi’llosus)
Rainbow s~j~in~us nmrdax dentex)
Eulachon (Thalcichthys ~c~c~——

Scol~bercsocidac
, ,.Ll>ri ;~il-  Lzl  l,.’,,

.
i  ,  ,f);rll=~-,ic c:i}z!

. . ._ - . -. ~ \ - - ~,

Carangidae

Jack niackerel (Trachurus sy[~metricus)

Bramidae

Pacific pomfret (Brama japonica)

Trichodontidae

Sandfish (Trichodon trichodon)—.—

Zaproridae

Proi~fish (@rora silehus)_ — .

Arnmodytidae

Pacific sandlance (Ammodytes hexapterus)

Icosteiciae

Ragfish (ICOSh?US ~enicj!l:aticus)

Hexagrammidae

Atka mackerel (pleurograll!~lus  monopterygius) ~~



Sconlb~idae

Chub mackerel (Scomber japonicus)
Albacore tuna (Thunnus ~u~

7(?



APPE[iDIX B

1. Distribution slid abundance by life stage

a. Total area;

b. Relative abundance by time and area;

(juveniles and adults)

and

c. Ecolocjical/oceanographic deterininants  of distribution changes.

2. Life history and behavior

a. Reproduction

(1) Sexuality, mating and fertilization

(2) Age and size at maturity

(3) Fecundity

(4) Spawning

(a) Seasons, areas, frequency

(b) Egg stage: structure, size, hatching type, predators and

parasites

!-l . .,.: ot:.(iai >r,ti iifilafll  19 lll<t~)}-nc<- . --- . -. . ...= ~... .

(1) Rate of development

(2) Feeding and movements

(3) Predators, competitors and survival rates

c. Adult history

(1) Longevity

(2) Hardiness

(3) Predators, competitors, parasites, and diseases

d . Nutrition

(1) Food

(a)

(b)

and growth

and feeding behavior

Food types and amounts

Feeding behaf:ior:  season, location, time

(2) Growth

(a) Age-length and age-weight relations

~~



(b) Relative and absolute growth rates

e. Behavior

(1) Migrations

(2) Bathymetric and vertic~l movements

(3) Schooling characteristics

(4) Behavior in relation to saropli rig/detection tactics and strategy

3. Population structure and dynamics

a. Sex ratio, size composition, age composition

b. Abundance and density

(1) Relative abundance and standing stock estimates

(2) Density estimates and changes in density

c. Recruitment

d. Mortality

(1) [’!atural  rnortali ty rate

(2) Fishing mortality rate

e. Yield medels and estimates

f. Population/community/ecosystem relations

4. Fisliing

a. Vessels, gear, and gear selectivity

b. Areas and seasons

c. History of fishery

(1) Distribution of effort

(2) Catch statistics

5. Conservation/management regulations



APPEH!)l X C

Names of institutions, etc. , referred to in report by abbreviations.

A~b~evjatjon

AB FL

Ai;F&G

FRI

I GY

I~lPFC

NNFS

NORPAC

NMFC

Name

Auke Bay Fisheries Laboratory

Alaska Department of Fish end Game

Fisheries Research Institute

International Geophysical Year

International North Pacific Fisheries
Commission

National Marine Fisheries Service

Northwest Fisheries Center
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BASELINE WCTERIZATIOX,  LITTORAL BIOTA,
GULF OF ALASKAAW BERIXG SEA

I. Summa~ of Objectives, Concl~Cions, and Implications
with respect to OCS Oil and Gas Development

The objective of this study is to locate and describe the major populations

of intertidal biota in the Gulf of Alaska and southern Bering Sea. In order to

achieve this objective the following questions must be answered: What is the

distribution and percent occurrence of the r~jor intertidal habitat types, and

what are the seasonal and spatial distributions of biota in areas representative

of these habitat types?

Although it is too early to draw strong conclusions from this work regarding

the location of oil rigs or the effects of oil on intertidal communities, some

relevant points may be made based on our ~iork to date.

AS might be expected, rocky intertidal areas lead all others in terms of

number of species and biomass in the Gulf of Alaska and southern Bering Sea.

This dominance by rocky areas in terms of species and biomass may be reversed

in the Pribilof Islands and northern Bering Sea, however, where ice scour removes

much of the attached comnunity in the middle and upper intertidal zones. Sandy ,

and especially muddy, substrates may allow infaunal populations to develop which

are partly protected from scouring effects.

The lower intertidal and shallow subtidal zones in the Pribilof Islands

included species not found elsewhere in western North America. Wether they are

endemic or derived from Asian sources has not been determined. Extraordinary

measures should be taken to maintain the intertidal and shallow subtidal areas

of the Pribilof Islands in an undisturbed state because they may contain unique

species and ecological relationships.

The extremely high variability encountered, especially at rocky sites,
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indicates that it will be impossible to predict which populations and densities

are to be expected in unstudied areas. However,

have enumerated should give a good understanding

species associations, and general

may be possible to, investigate an

determine how it has been altered

habitat types.

area following

the large number of sites we

of seasonal changes, dominant

Based on this information, it

a pollution incident and

based on expected occurrences of dominant

components. Also, research at intensive study sites may make it possible to

monitor sublethal effects related to wide-scale, non-catastrophic increases in

pollutants.

82
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II. Introduction

A. General Nature and Scope of Study

This project is concerned with providing a general characterization and

inventory of the intertidal and shallow subtidal biota in the region from

Yakutat in the eastern Gulf of Alaska to Cape Xexen..am in northern Bristol Bay.

Research began in the summer of 1974 in re>spome to BL31 requests for

environmental studies prior to oil leasing. .4s the geographic areas of concern

grew, this project was accordingly expanded to ericonpass  new areas in both the

western Gulf of Alaska and Bering Sea.

B. Specific Gbjecti\-es

There are two objectives in this st@: to determine the distribution of

the major habitat types (sandy, muddy, rocA~, etc.) along the coastline; and

to determine the densities and distribution of biotic populations within these

habitat types.

There are several phases to each objective. The distribution of habitat

types is presently being determined through the use of visual reconnaissance

methods from fixed wing aircraft. Additional information utilizing aerial

photography and multispectral  scammti.g methcds is being produced in mutual

cooperation with NASA and the Environmental Research Institute of Michigan.

The distribution of organisms within habitat types is being determined

by field parties from the Auke Bay Fisheries Laboratory (ABFL), with logistical

assistance from the Pacific ilarine Center. >.dditicnal projects include an

extensive literature survey, a study of the accculation of biotic debris in

the “drift zone,” the estimation of variabili~  bea~een sampling areas, and

more intensive studies at sites which ma?- recei~-e major impact from oil

exploration in the eastern Gulf of Alaska.

Q “J
c.) ~_.
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C. Relevance of the Study to Petroleum Development

The intertidal and shallow subtidal areas provide one of the major points

of contact between floating or dissolved pollutants and the marine substrate.

The majority of biota in these areas are non-motile and are unable to avoid

repeated exposure as oil or similar con-pounds come ashore. In addition to the

obvious problems of suffocation or acute toxicity, other effects may occur. For

instance, removal of littoral populations may

patterns of marine birds and mammals. It may

potential of certain marine fishes.

cause changes in the feeding

also change the reproductive

The drift zone, because it is not an area of biological activity, is often

overlooked in intertidal studies. Yet, this highly visible region accumulates

the results of high marine mortality and can be used as an indicator of

pollution effects. The drift zone aspect of this study is seeking to qualify

and quantify those species which are likely to be adversely affected by

oil and gas development.



III. Current State of lhowledge

A. Distribution of Intertidal and Shallow Subtidal Biota

At the time this study was

distribution of biotic habitats

of a few widely spaced studies,

available on the occurrence and

general habitat typesl.

initiated almost nothing was known of the

along the Alaskan coast. With the exception

an equally small amount of information was

density of plants and animals within the

During 1974-75 an inunense effort was undertaken to obtain needed

information. In 1975 the entire Bristol Bay coastline, the southern Gulf side

of the Alaska Peninsulaz and the region from Yakutat to Cordova were surveyed-

from an amphibious aircraft. The occurrence of littoral habitat types was

recorded, as were the occurrences of marine birds and mammals and offshore kelp

beds. This phase of the aerial survey work will be completed during 1976 and

the results will be compiled into an atlas by the

Other aspects of aerial survey work are also

and false color infrared photographs of the outer

end of the year.

being investigated. Color

coasts of Hinchinbrook and

~lonta~e I,sland.s were taken inAuout by a X%SA Convair 990C flying at 3,000

feet. The results are striking and one set of photographs is included with

this report. During 1976 the Environmental Research Institute of MLchiganwill

test a multispectral  scanner to determine if aerial overflights can provide

quantitative and synoptic data on the type and densities of dominant algal

1 A bibliographic section (Appendix D) is included with this report. A
sDecial collection of references. specifically related to general intertidal
<ommunity studies has been prepa~ed-and precedes the bibli~graphy.

2 UnfOrtmatelY, these data, representing
were lost following the crash of the O-AS plane

many hours of difficult
carrying our biologist.

flying,
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organisms along the entire coastline.

AS the distribution of habitats was being investigated by aerial methods;

research into the types and distribution of organisms

types was initiated. Sampling in the fall of 1974at

Gulf of Alaska yielded approximately 180 quantitative

large-scale study of intertidal biota ever undertaken

within the general habitat

nine sites in the eastern

samples and the first

in that area. The

project was expanded in 1975 to include visits to approximately 25 sites and

the collection of over 1200 quantitative samples. MarJy of the sites were

studied in both the spring and in the fall, making a total of 45 site visits.

Much of the work in 1975 was limited to studies at rocky sites. During
+

1976 extensive sampling will be carried out at sandy and muddy habitats.

Because of the relative speed and ease with which these

we believe that an even greater number of sites will be

the information from these studies is combined with the

on habitat and substrate distribution weshould be able

concerning potential impact areas.

areas can be examined~

sampled M 1976. When

newlygained information

to make inferences

B. Effects of Oil on Intertidal Communities

The effects of petrolem development on intertidal biota are difficult to

predict, especially in the unstudied Alaskan environment. Recent research in.

other areas (Mitchel et al., 1970; Smith, 1968) indicates that certain crude

oil spills have had very little effect on the dominant organisms. In some

cases algae were able to secrete a mucous covering which protected them from

toxic or suffocating effects (Clarke et al., 1975). Some invertebrate species

are able to withdraw into shells or topographic features which provide them

some protection from oil.

The opinion that crude oil spills have little effect is not, however,
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universally accepted and data from other such spills have showm a severe

detrimental ef feet (Wilson and Hunt, 1975). Sublethal effects are also being

discovered. For instance, thin films of crude oil can reduce the C02 exchange

of algae (Schramm,  1972) or depress the bio~m’fi.esis of nucleic acids in algae

(Davavin, et al., 1975). Aromatic hydrocarbcm can also cause cancerou growths in

certain seaweeds (Boney, 1974)<

Although many invertebrates may survi~-e ‘&e initial oiling, increased

mortality or other detrimental effects may be caused by inability to remain

attached to or within protective substrates [Dicks, 1973; J. Karinen, personal

conmnmication) , reduced feeding activity ‘hua@ loss of chemotaxis

Stein, 1974; Brown, 1974), respiratory decre=e (Stegeman and Teal,

Avolizi and Nuwayed, 1974), or changes h rcltimg patterns (Karinen

1974) .3

(Atema and

1973;

and Rice,

Whatever the case for crude oil, it is swell accepted fact that refined

petroleum products, or the detergents used to disperse oil, almost always have

a devastating effect on intertidal biota (Szith, 1968; Mitchell et al., 1970;

Chia, 1971; Wilson and Hunt, 1975). When these compounds come ashore, mortali~

can be extreme. Repopulation of such an 01“1-i~acted area may take only a few

weeks for certain diatom and algae species [Castenholz>  1967; Chan, 1975) to as

much as five years to reestablish russel ‘oe~= (Xorth, 1967). Total recovery

may take several years (Michael et al., 19~5).

The problem is compounded not only by the ~-qing effects of different

petroleum types on different species, but also by the frequency of impact on

an area. Areas receiving chronic inputs, z< frc,.n permanent offshore oil rigs

or tanker transfer systems~ may show differer.t  rates and types of recovery

3 The assistance of Fred Johnson and ~. Douglas I’;eber in providing
background for this section is gratefully acknwleilged.

8 “7
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than areas which receive an impact from a one-time spill. Sandy and muddy

substrates may trap the oil and release it slowly during periods of reworking.

The effects which constant, low levels of oil have on critical larval

stages could possibly change recruitment and settling patterns among dominant

species. This in turn could result in changes in the utilization of such an

area by marine bird-s, fish, and manmals. Studies to delineate such effects,

and their

While oil

potential for occurring

spill areas may recover

fluxes may show permanent changes

in the Gulf of Alaska, need to be carried out.

in a few years, areas receiving chronic oil

in community patterns.

Joint efforts with the physiology section of NMFS are seeking to understand

some of these complex phenomena. The intertidal research team is actively

participating in making collections of organism, providing logistical support,

and helping to choose which organisms and areas will be studied.
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IV. Study Areas

The areas covered in this report lie along tlhe coastlines of the Gulf

of Alaska and Bering Sea. The Gulf studies ex~erd from Yakutat (139”w)

in the eastern Gulf of Alaska to the Shmagir. Islands (159°W) in the western

Gulf (Figure 1). The Bering Sea research attezpted to circle the area from

slightly west of Unimak Pass north to Mmivak Islaznd and then southward around

through Bristol Bay and the western Al.aska Peninsula  (Figure 2)4.

Our studies are being extensively coorti=ted  with other projects. Sandy

and muddy beaches in the Bering Sea are beiiig s~udied in conjunction with

geological beach profiling teams from the L>ii~-ersi~  of South Carolina and

Wesleyan Universi~. Sandy beaches on the J.kska Peninsula are being studied

in conjunction with Alaska Department of Fis> ad Game razor clam research.

Muddy substrates will be studied, in part, ~,itlh U.S. Fish and Wildlife Service

personnel. Methodology has been developed t?moug’i’i extensive consultation with

intertidal research personnel from Western l~ashirgton  State College presently

studying arctic beaches.

4 Engineering problems aboard 0SS Su.m-e>-cr  forced a cancellation of our
proposed research at the most northerly staticms on Xunivak Island and in the
Kuskokwim delta.



!4
A

J
3J

3A
T

D aM
A

Je
R

O
>

1t
1t

H
3

A
H

2>
U

L1
9A

3
df

l1
A

JI
M

O
5I

T
2Q

('1
U

)1
A

2A
>

qA
3

C
M

A
JJ

c3
U

N
3(

C
T

5W
q

$I
O

a1
A

H
Y

A
1

C
'1

A
Jt

21
13

U
O

T
A

J
1O

E
I1

A
H

IO
II3

A
M

cf
l4

A
J2

4O
T

E
U

U
1M

Y
A

E
I

1O
>

H
A

2H
T

T
h0

9
Y

A
JJ

W
2O

A
JJ

A
T

A
)1 A

D
A

T
A

N
A

Y
E

]A
3 T

A
T

U
>

IA
Y

M
M

>
1A

Y
A

>

C
S

L
In

I I -J . ..<%.

_--— --— --

a
a’ ““::.---”’n. .,@--... . w

$% ‘n. <:::””~ ”’””- ““’’”’+
‘&

QO

Q. . .

‘%_

?

f?

. .. . .
. “.

. . . .
,,,,  . . ,“.  ..

$’”” :“>, ;
Si!& :“,..., :.:.,

Q

. . . . . . . . . . . . . . . . . .
-- Cwm.=tmufiu moT-r--Jm3Lna  r-w..- l--r-#- e r r - -. .

. .
I

0 0

u-)w z

-t

10

w-i

. .
.r-l

.$
M.4C&



/
-

r '

CH/-!RT  OF SOLITHEAS?’ERfN BERING SEA\I %
t)

AN:\\

ci -\,.
J ‘\

,
(.

,-. ,

>

. .
, .’

;
., !.. :.,

. ..’

/

, . . .
.*

;

.) 4

yTJjw,.. .. .

Q’Qli$.% (o--=-’

INTERTIDAL SAMPLING SITE

.=’

1,
2.
3.
4.
5.
6.
7’.
8,
9.

AKUN ISLAND
AMAK  ISLAND
CROOKED ISMND
CAPE PEIRCE
POINT EDWA R D

CAPE MORDWNOF
MAKUSHIN  BAY
ZAPADNI  BAY
OTTER ISLAND

OEPTH IN METERS

p//

,.. ”
..’. NORTH PACIFIC OCEAN

1
I 700

I
165° I

160° 1559
Figure 2.

.
Intertidal stucly sites in the, Bering Sea.
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V. Source, Methods, and Rationale of Data Collection

1. Rocky Sites

At each rocky

A. Intertidal Baselines

site, one to three transect lines are extended across the

beach from the highest area of tidal influence to the water’s edge at low

tide. The number of lines used at each site is determinedly the shape and

biological homogeneity of the beach; on a low gradient beach often

long line (75-200 m) is sampled, whereas on a steep beach, as many

short lines (15-50 m) are sampled.

Sampling frames (1/16 mz) are laid at rea@ar intervals along

only one

as three

the line.

The area under each frame is photographed and the biota are scraped from the

rocks (Figures 6 and 7) and preserved in 10% formdin for shipment to the

University

determined

(Figures 8

of Alaska Marine Sorting Center. The elevation of each sample is

with a transit and stadia rod using standard engineering procedures

and 10). Leveling is done with respect to predicted low tide levels,.

and the heights of permanent bench marks are established for each beach.

A second sampling method was developed to study areas which contain large

boulders or irregular topography. This method involves sketching a facsimile

of the area to be sampled, and the biotic zonation, on a sheet of Mylar plastic.

Numbered, homogeneously arrayed dots are then placed on the sketch. A random

number table is used to choose the dots which will be projected into sampling

locations. Numbered arrows are then placed at the corresponding locations on

the rock face and photography and leveling follo’w. Destructive quantitative

collections (1/16 mz) are taken in areas with similar biota. The rock face

itself is not destructively sampled and remains as an undisturbed study site.
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Fig, 3, --The NOAA vessel
Surveyor was used to trans-
port field parties to
remote locations.

Fig. 4. --A NOAA helicopter .
was often used to transport
field parties to shore.

Fig. 5. --The helicopter
landing at a beach near
Katalla in the Gulf of
Alaska.



14

Fig. 8. --Gathering data
tidal elevations.

Fig. 6 ,--Sampling on a
rocky substrate alonga
transect  line,

on

F i g .  7. --View of the area
af ter  a  quant i ta t ive  1 /16
mz sample has been co17ected.

,
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Fig. 9. --An example of a
vertical rock face beina
sampled using the Myren-
Pella method for randomi-
zation of samples,

Fig. 10.--LevelinQ data and
photographic documentation
being taken from a vertical
face,

Fig. 11 .--A “nested”
quadrat sampler.



A third sampling method is also occasionally utilized on rocky beaches.

It involves the use of a “nested quadrat sarpler.” This frame consists of

16 squares, each 1/64 m2 (Figure 11). Different sized areas, or all 16 of the

1/64 m2 areas may be collected. The resulting &ta are

to determine the adequacy ofdifferent sample sizes and

samples.

2. Muddy and

At muddy

studied and combined

the variability between

Sandy Sites

and sandy sites, transect lines are also used, but the substrate

is sampled using a cubical mud corer. It r,easures  10 cm on a side, and

collects approximately one liter of sediment. ~-e corer is often wed fiVice

vertically; once to collect biota from the 1-10 m depth, and often a second

time to collect biota from the 10-20 cm level, T\iO pairs of replicate samples

are often collected from each locationa long ‘he transect line (Figures 12 and

13)  ●

Following quantitative sampling, additional collections of organisms

(termed “species collections”) are made wfien time perrits, to obtain

representative specimens of unusual or scarce species in the vicinity of the

site.

B. Subtidal Baselines

1. National Marine Fisheries Service

The objective of the NPIFS subtidal research team has been to provide

subtidal biological information to supplement th~e intertidal collections made

at each site. The NMFS divers survey, wherwer possible, seaward of the

intertidal sampling site. The information ga+fi-ered includes type and slope of

bottom, dominant plants and animals, and a list of all reco=tized species.

CJ f-j
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Fig. 12. --Sampling a muddy habitat along a transect line.

Fig. 13. --View of area after a mud sample has been taken.
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Photographs are taken of the general site, the area along sampling lines, ~d

individual organisms. Specimensof plants and animals are collected for later

identification.

The timing and duration of subtidal work is usually limitedby the

movements of tlie Surveyor and

only four to five hours spent

the priorities of other research groups. With

at a station it is not usually possible to carry

out more than two short dives. On subsequent visits, however,

sampling is often carried out using neirly developed “air lift”

2. Dames and Moore

A contract (45.5k) to

communities at three sites

provide an ecological assessment of

quantitative

methods.

sublittoral

in the NEGOA area ~i= negotiated with Dames and

Moore, Inc., in July, 1975. Sampling is being carried out quarterly at

LaTouch Point, Macleod Harbor, and Zaikof Eay (@pendixA, Figure 1) in

conjunction with NNIFS intertidal programs. In addition to providing

qualitative estimates of substrate, and the distribution and

dominant species, quantitative observations have been made.

lines have been placed and referenced to bench r~rks. Fixed

occurrence of

Permanent transect

quadrats and

transects are being used in studies of temporal changes in populations.

Seasonal variation in vegetative standing crops is being determinedly

measuring biomass and estimating percent co~-erage.

C. Aerial Habitat Classification

Observations are made from fixed wing aircraft flown at approximately

200 foot elevations. Flights are made

approximately two hours before, to two

recorded onto Geological Survey (1:63,

during daylight low tide periods,

hours after, each low tide. Data are
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Slope of exposed beach
1. Vertical
2. Steep
3. kloderate
4. Flat

The coding is as follows:

Composition
Bed rock--black line
Rubble--red line

a. rubble >2 ft. square
b. rubble <2 ft. square
c. combination of a. and b.

Gravel--blue line
Sand--green line
Mud--purple line

Biological cover on substrate
I - Bare
II - Light
111 - Medium
IV - Heavy

Other data recorded on the charts include seabird rookeries, sea mammal .

“haul-out” areas, sea mammals in waters dead sea mammals, location of eagle

sightings, land mammals seen on beaches, and location of kelp beds.

Wudy sites at

because they are on

and air service and

D. Drift Zone Studies

Yalcutat, Cape Yakataga, and }.liddleton  Island were chosen

open coasts adjacent to proposed oil and gas lease sites

ho’using facilities are available. All are low gradient

sand and gravel beaches. The Yakataga  study area is bisectedby a rock reef;

the ?diddleton  site is bordered by rocky reefs.

Each study site was divided into five successive l-km lengths and

permanently marked with paint, survey flagging, and a numbered si.~. Sites

were sampled each season for three to fi~’e consecutive days at high tide. only

~risible drift biota were recorded (i.e., no atterpt m-s made to uncover items

buried under sand, rocks, or windrows of drift). To insure valid counts all

items encountered were destroyed, marked, or collected. This procedure and the

practice of removing drift biota from the beach on the first day of each
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seasonal visit pemitted an estimate of daily accumulation rates per km.

The numbers of all drift animals found along the shore were recorded. If a

species was too numerous or too small to quickly enumerate$ it was subsampled

in a randomly selected 100-m section in at least one of the l-h study transects.

Individual animal weight and length were recorded if possible. Shells and

carapaces of invertebrates were measured when intact but only vertebrate samples

were weighed.

Algal drift was difficult to enumerate because of the problem of

identifying individual plants. The kelp Nereocystis luetkeana, which has one

“float” at the apex of its stipe, was enumeratedby  counting beached floats.

The accumulation rate of this kelp was arbitrarily used as a crude but helpful

index of the rate of algal accumulation. Estimates were made of the dominant

species of algae in the drift as well as the biomss of total daily accumulation.

All study sites were photographed

of each animal and plant species (both

in or adjacent to each km of shoreline

per km are presented for only the most

seasonally. A complete list was made

drift and alive) encountered each day

traversed. Daily accumulation rates

abundant species of drift.

E. Literature Suwey -- -

The retrieval and summarization of literature have been restricted

geographically to include the Arctic Ocean, Bering Sea, Gulf of Alaska, and

Pacific Ocean off the coasts of Alaska, British Columbia, Russia, and Japan.

Information on deep-water fauna and flora has been excluded. NOAA’s Technical

Information Division through their OASIS literature search program provided

us with the majority of references. Personal libraries of the scientific staff

at ABFL have been examined. The ABFL library staff has provided a great

deal of assistance. Staff of the Arctic Environmental  Information and Data

100
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Center of the

ha~-e given us

University of Alaska in Anchorage have been very cooperative and

access to their literature files.

A standard form was developed to include the literature citation, a key

word index, and an abstract for each article examined. A subject and author

index will be used for retrieval of information from the bibliography. A copy

of each article is being obtained or searched so that a reference file can be

established and keyed to the bibliography for immediate use. This will

provide a working bibliography capable of being easily updated and available

to all members of the project.
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VI” Results

A. Inte~tidal Baselines

1. sampling success

Nine stations in the eastezm Gulf of Alaska ~;ere sampled during the fall

of 19740 A total of 45 stations were sampled fra. .~pril through September of

2975. me 45 stations included two visits each to nine easterm and seven

western Gulf of Alaska sites. Two other sites> :Kaaak Island and Port Etches,

were

once

each sampled once in the easterm Gulf, and nfie stations were sampled

each in the Bering Sea. Flakushin Bay, in the- Bering Sea, was sampled twice.

Approximately 180 quantitative intertidal sarples were collected in 1974

and approxtiately 1,300 in 1975 (Table 1). Over 3,500 photobnaphs, 100

qualitative species collections, and 44 trace ~etal samples were also taken.

Since the beginning of the program 1,479 quantitative samples have been

collected. Sorting by the University of Alaska! ~=rine Sorting Center has

proceeded s~owly anddata from 391 samples have been received. The data from

approximately 200 of the samples are included in -+pendix A.

A complete format compatible with NODC requirements has been developed and

the first batch of data was submitted in December, 1975. Since that time,

several formats have been w~itten to provide gec=~aphical  and statistical

analysis of data. AS an example, the tables in>ypendix A were sorted and

printed by computer. Future programs will enuz-~er=te sample variability

species richness, species diversity and conmuni.>- associations, and will

correlate species occurrences with physical factors. Comparisons will also be

made within and between stations.
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2.

are

Substrate Comparison

Preliminary analysis of data indicates that the

found at rocky sites. Comparisons between rocky

(Boswell Bay), and sandy (Yakutat) beaches were made

highest biotic densities

(Macleod Harbor], muddy

for the zone extending

from mean lower low water @LL1*7 to one meter above MLLW (Table 2).5 Rocky

areas, as characterized by Macleod Harbor6 , are sibtificantly higher (P <0.01)

than muddy or sandy areas in terms of species and biomass. hfuddy areas are

second with a similar n’~ber of species but greatly reduced biomass. Sandy

sites have si=dficantly  lower (P <0.01) values for both

species.

This situation may not occur in the northern Bering

biomass and number

Sea, possibly as a

of

result of ice scour. Study sites in the Pribilof Islands and at Cape Pierce

in northern Bristol Bay, for instance, showed aLmost no intertidal life in the

normally lush roch~ areas. With the exception

snails and a

feet or more

3. Sampling

few Fucus and Halosaccion  plants,

above MLLW. Below this level the

~~ariabi~ity

Three aspects of sampling were examined:

percent cover estimates vs. wet weight. Data

to determine how adequately our sampling unit

of srall populations of Iittorine

the rocks were aL~ost bare two

normally lush biota was found.

quadrat size, sample size, and

m quadrat sizes were analyzed

(1/16 IR2) represented each

general collecting site. Data on sample sizes were analyzed  to determine how

5 
Rocky data are collected within a 1/16 P.2 area. Ifiddy and sandy data

are collected within a one liter volume. Th&, the validity of the comparison
is sorlewhat reduced by the difference in nethc<olc~.

6 ~racleod Harbor data were used because they prct-ide the Post complete
group o-f samples for analysis. This area is, ho;~ever, one of the least diverse
aiid least densely covered areas we have investigated.



Table 2---Comparison
from three different

of mean nunibers of species and wet weight
habitat types. (s = standard deviation. )

26

biomass

Habitat Type Mean ntunber ~ ~~e~ biomass Sample
of species (grams) s size

Rocky (Macleod Harbor) 30.3 14.5 243.6

Muddy (Boswell Bay) 21.6 5.6 8.5 8.5 14

Samdy (Yakutat - Yakataga) 1.5 1.1 0.02 0.02 6
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adequately each dominant species was being collected. Percent cover vs. wet

weight data were analyzed to determine how adequately the rapid, but superficial

estimates of algal cover represented the actual biomss of dominant species.

Biomass data are collected quite slowly and at a nuch greater expense.

a. Quadrat size.—

Several nested quadrat samples

Three groups from Squirrel Bay were

were taken from four locations in 19740

analyzed for this report. Species richness

(number of species) and species diversity7

different quadrat sizes taken in the Fucus

(Figures 14 and 15).

size

This

Arhal diversity and richness increased

were conputed for all of the

~op-e arid the tr~sition zone nests 8

from 1/64 m2 to 1/16 m2. Above 1/16 m2

indicates that samples collected within

narkedly with an increase in quadrat

the increase was much more gradual.

a 1/16 mz frame will contain most of

the animal species found at the general position along a transect line,

Plant diversity and richness increased sinilarly to the animal parameters

in the transition zone. In the Fucus zone, howerer, plant diversity and

richness were lower for all quadrat sizes and no trend was discernible.

b, Adequacy 05 Samp~e size ~ detefin~~~  ~r.divid~l population levels.

Population means, variances, and variance to zean ratios T{ere calculated

for the dominant species for the nested quadrats fron Station Ag. The values

7 
Methods of calculation are discussed in >.ppendix  B.

8 The
above mean
organism.
J~JJ~ where

“FUCUS” (Fucus distichus)  samples xere collected at a level 7.7 feet—  —
lower low ~{ater wlnere this algal spa,.ties ~~’as the ~-isually clominmt
The “transition” “ec~ed at a site 6.1 feet abovesamples Irere co..
Fucus was less dominant and several ether algal species were present.

9 “S~atiOnA” was located 2.2 feet ab~;e ‘H.IL;. This zone was dominated
by the algae R.hodymenia palmata and Maria r-ar:inata.  Dominance is measured
relative contribution to the sample bionass.
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Animals

Animals

x---- ----
0 H(c)

x
—o— no. of species

1s 1.50
/.0

10 I 1.00

I
I

/’
I 9-14-74 Squirrel 3ay

s nested quadrats in a

: Fucus zone
0.50

Oi i I 1 1 . 0

0

15

10

s:

1 / 6 4  1 / 3 2 1/16 1/8 combined
quadrats

quadrat size (rLz)

--- - x - - - - H(c) .-.

—o— no. of species

1
/

/“
/’

9-14-74 Squirrel Bay
nested quadrats in a

f~ transition. zone

i

o~.o
1/64  1 /32 1/16 1/8 1/4 combined

c-xadrai sizs 1:2) quadrats

Figure 14. Number of species ar,ti species di’;ersity [H=Brillouin’s index)
of animals measured ~~ith l’aryi~ig Cuzirat si=es at two sites
in Squirrel Bay, .seotemher  14, 1974.
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were constructed from (1.) one set of nested samples containing sixteen

contiguous 1/64 m2 collections and (2) three sets of four 1/16 m2 collections

which were constructed from the sixteen 1/64 m2 collections (Table 3).

Deviation of the V/hi ratio from 1.0 indicates anon-random distribution of the

variable. For these data the V/M ratio ranged from 1.00 forllusculus discors

measured in 1/64 mz quadrats to 242 for oligochaetes measured in rectangular

1/16 m2. (The large number indicates a highly contagious distribution for

oligochaetes.)  The ratio did not vary consistently with changes in quadrat type.

To further illustrate the high variability ~~fiichwa.s encountered, a

“required sample size” was calculated for the square quadrats. The “required

sample size” (Snedecor and Cochran, 1967, pp. 111-113) is the number of
.

observations per treatment needed to detect a 0.5 X change in the population

mean 90% of the time when tested at the 95% si.gn.ificance level (Table 4]. The

data for means and variances from Table 3 were used to make the determinations.

The required sample size varied from 6 for !+.hsculus  discors (mussels)

sampled with 1/16 m2 quadrats to 1,256 for Fucus distichus s~led with 1/64 m2

quadrats. There was an approximately four-fold increase in the required sample

size when the quadrat size

measure to the 1/4 m2 area

calculated, showed that if

was reduced from 1/16 m2 to 1/64 mz. Applying this

of Station A, the area from which the variances were

sampling were random it would be necessary to sample

80% of the entire area to enumerate the more variable species.

c. Percent cover vs. wet weight analysis.

Percent cover estimation is a standard procedure for rapidly enumerating

the dominance of algal species. Unfortunately, only those organisms which

cover a significant area (>1%) within a sampling frame are recorded. Rare or

small organisms might be missed, The method is also dependent on the taxonomic



Table 3.--Species means, variance (62), and ~-az-iance/mean  ratios (62/m)
for various sets of contiguous quadrats constructed from the contiguous 16 -
l/64m2 quadrats talken from Station A in Squirrel Bay on 9/14/74.

1/64 m2 1/16 m2 horizontal

E

‘ 1 ’
Species ,1 m

Mytihs edulis

fi~cu~~ discors

Lacuna marmorata

Lacuna vincta

Fucus distichus

Rhodymenia pal.ma-ca

Oligochaete  sp.

Polychaete sp.

18.69 1,469.03 78.6

4.13 4.13 1.0

10.06 106.64 10.6

1.88 26.17 8.6

0.73 7.884 13.8

20.95 230.45 11.0

27.25 4 , 0 3 7 . 0 6  148.1

2.44 13.00 5.53

74.75 3,303.95

16.50 13.20

40.25 205.28

7.50 94.5

2.90 25.23

83.80 1,810.08

109.00 8,886.50

9.75 33.19

44.2

0.8

5.1 -

12.6

8.7

21.6

3.40

1/16 m2 vertical 1/16 m2 square

~

‘L
1~’;,, 1, ~

llytilus edulis 74.75 8,992.42 120.3 74.75 6,A50.93 86.3

}~scuI~ discors 16.50 24.75 1.5 16.50 19.8 1.2

Lacuna marmorata 40,25 623.88 15.5 40.25 410.55 10.2

Lacuna vincta 7.50 64.5 8.6 7.50 154.5 20.6

~JcW di~tichW 2.90 25.23 8.7 2.90 25,23 8.7

Rhodymenia palmata 83.80 569.84 6.8 S3.80 1,106.16 13.2

Oligochaete  sp. 109.0 26,391.0 z<~m; lGQO) ~7,~28.5 ~58.O

Polychaete sp. 9.75 21.69 2.?2 9.75 23.19 2.39
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Table 4. --Estimates of the number of random samples required to compare
two means with 90% probability of showing a statistically significant
difference at the 95% level when the experimental mean differs as much
as 50% from the control mean (Snedecor and Cochran, 1967).

ouadrat tvoe

Species 1/64 m2 1/16 m2
square square

Nfytilus edulis 353 97

Musculus discors 20 6

Lacuna marmorata

Lacuna vincta

87 21

385 231

Fucus distichus 1,256 251

Rhodyrnenia  palmata

Oligochaetes

Polychaetes

44 13

457

184

122

21
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capabilities and subjective opinions of each individual researcher. It is,

ho~iever, very rapid and a great amount of data can be collected in a short

aiiount of time.

During 1974 a total of 184 percent cover emnerations were made. In 41

cases the enumerated sample was later collected and ~{et ~}-eight determinations

were made. Statistical correlation analysis ~(as performed on the cover and

~ieight data (Table 5).

With the exception of the genus Alaria, correlations were highly

significant (P <0.01) in all cases. Values v:ere highest for the smaller

species (Halosaccion glardiforme, Rhodymenia pal.nata, Odonthalia floccosa - -

Rhodymela larixlO). In the case of Fuchus distichus and especially Alaria,

the correlations were lower. These species are bigger and a fewpl ants can

cover a relatively large area. The long blades of Alaria, for instance, can

drape across several frames while the plant is actually attached many feet

away. Thus, a few large blades can completely cover a sampling frame while

contributing no biomss to the sample taken within.

This method of sampling has been largely discontinued as a means of

quantitatively enumerating rocky areas. The highly significant correlations

for certain species indicate, however, that it ]~ill remain a valuable tool

when large areas need to be rapidly enumerated in terms of dominant species.

IVe anticipate using percent cover analysis extensively in “ground truthing”

the aerial overflight phase of this program.

10 The data for 00 floccosa and R, lar~x were corhined because of some
apparent inconsistenc~es. The t~:o sp~ci=e qtiite similar and may be
c?nfused. They often occur together and cc~bir,ing data did not reduce the
correlations.



Table 5. --Correlation coefficients
dominant algal species.

for percent cover vs.

34

Algae Sample Size
(N) r Significance

Fucus 16 +().641 <.01

Halosaccion 11 +(),779 <.01

Odonthalia - Rhodymela 20 +0.856 <.01

Rhodymenia 12 +0.872 <.01

Alaria 12 +0,042 N.s.



Table 6. --Correlation coefficient matrix for six species from Station A, Squirrel Bay, computed
from 16 1/64 m2 quaclrats and four 1/16 m2 quadrats. (* = P<O.OS; ** = P<O.01)

Musculus Rhodymenia Alaria-
W s,. 5,.

Polychaete Oligochaete
ihscors Fucus 5P.@!EE_

Musculus discors: 1/64
1/16

1.0000 0.6682** -0.0353 -0.1017 0.1294 -0.1385
1.0000 0.9938kfi -0.4164 0.2487 -0.0344 0.1304

Rhoclymenia palmata: 1/64 ----
1/16 ----

1.0000 0.0570 0.1637 0.2359 0,1113
1.0000 -0.3426 0.1741 -0.1096 0.0564

~.
L Alaria - Fucus sp.: 1/64 ----- ---- 1.0000 0.3369 0.3646 0.3097*— .
(-) 1/16 ---- ---- 1.0000 -0.0.584 0.0603 0.0057

Mytil[ls cdulis: 1/64
1/1.6

----
----

----
..-.-..

----
----

1.0000 o.8408*~ 0.9822k*
1.0000 0.95’35** (]09927**

l)OlyL”llilCt(_’ !;]). : l/(j4 ..  .  . - - - - - - - - “---- 1 . . 0 0 0 0 U.8443**
1/16 ---- ---- ----- ---- 1.0000 0.9862~*

Oligochaete sp.: 1/64 ---- ---- -“-- ---- ---- 1.0000
1/16 ---- ---- ---- ---- ---- 1.0000
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4. Associations

, Correlation coefficients were calculated for selected species found in

the sixteen l/64m2 samples collected at Station.1 in Squirrel Bay (Table 6).

Analysis of several samples from within a small area (1/4 m2) helps to pinpoint

relationships which might be lost when samples from the entire area are pooled.

Four correlations were found to be

mud dwelling polychaete  and oligochaete

because they occur in similar habitats.

mussel Mytilus edulis. M. edulis ‘grows—

significant. The occurrence of

worms yas highly correlated, probably

Both of these were correlated with the

in densely clumped agb~egations. These

aggregations tend to trap sediment (DiSalvo and Guard, 1975) and provide a -

highly organic, muddy habitat for thewonm. Thus, all of these associations

can be explained biologically.

The association between lluscuks discors and

to be expected. M. discors uses intertidal algae—

areas this species

Thus, its presence

attachment.

Approximately

intertidal studies

can be found almost completely

is

50

in

liriked to the occurrence of

Rhodymenia palmata is also

as a substrate. (In some

covering individual .algae.)

suitable algae for sites of

B. Subt~dal Baseline

dives were made by IWFS biologists in conjunction with

the Gulf of Alaska and Bering Sea. Reconnaissance

studies, species collections, and extensive photographic documentation were

completed at 22 sites. One series of quantitative samples ~~as obtained during

the second visit to Makushin Bay, using an airlift sampler.  Muddy and rocky

areas were both sampled quantitatively.

The value of subtidal research became increasingly obvious as we proceeded

northward in the Bering Sea. Rocky sites in the Pribilof IsIaiids and at
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Cape Pierce , while almost devoid of attached biota iritertidally, were very lush

subtidally. Collections of organisms previol=ly  urdescribed  in published

literature for the central and easterm Berir,~ Ssa xere made possible through

the use of SCUBA equipment. A list of species thx far described is included

in Table 7. Additions to this list will pro’oabl~- be made following constl.ltation

with Japanese colleagues.

Research by biologists from Dames and Y!oore has focused on extending

intertidal research into shallow subtidal zor.es. Seasonal variations in biomass

and size frequency distribution have been r.easm-ed as well as changes in

distribution and numerical abundance. A report of initial results is included

in Appendix E. A more complete report will be ~repared following analysis of

winter data in hlarch, 1976.

C. Aerial Sun-W

Over 88 hours of observations were made by aerial survey. The entire

Bering Sea coastline from Cape Newenham throug~,  Lhimak Pass and all of the

Krenitzen Islands were flown. The Gulf of Alaska coastal areas from Yakutat

to Cordova and from Chignik to Unimak Pass ~~ere also flown (Fi=wre 16).

Unfortunately, the data from the Chignik to L.-.‘-;-d.< area were lost when the

plane crashed on takeoff onAu@mt 26, 1975. Ir-cl’uded  \;ith this were the

complete observations for the Slmmagin Isla.cd.s.

The type of observation which resulte? <rcn ‘the overflights is shown in

Fiagure 17. The data from these charts will he ‘~sd to detemine the percentage

occurrence of the major habitat @-pes. m.~)- ~,(:~: also be drafted into fiagures,

of which this is a possible protot]~e, i;hii-. T>:- ‘De duplicated and used by

other investigations.
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Table 7. --Species collected in non-quantitative samples from St. George,
Pribilof Islands.

PFM.lZOPHYCEAE  *
Cymathere triplicate I
Laminaria ;Tezoensis  I
Alariamar#.nata I
Alaria sp. I
Fucus distichus 1

RHODOP13YC12AE *
Rhodymenia;qalmata I
Rhodymenia  sp. I
Cirrulicarpis grmeltii I
Constantine rosamari.na I
Halos accion glandiforme I
Phycodrys riggij I
Iridaea sp. I
Odonthalia kams chatica S
Schizomenia pacifica S
Ptilota pectinata

PORIFERA
Demqspongiae
Halichondria pa;~icea I
Chonrocladia  ahskensis S
Mycale adhaerer. 3 S
Leucandra heathi I
Myxilla incrusta~,s I
Forcepia us chakowi S
Sponge I

CNIDARLA
Eunephyta sp. 1 S
Eunephyta s p .  2  S

AN THOZOA
IIaliclystis stekne.rgeri I
Haliclystis sp .  I
Epiactis marsupia l s  I
anemone S Q I

RHYNCHOGOELA
Rhynchocoela S Q 1.

ANNE LIDA
Polynoidea S Q
Harmothoe extenuata I

I =  Intertidal
s = Subtidal
D = Drift
Q = Quantitative

*N-O TE : This represents  only part Of the algae collection at St. ~eo:ge.
There are a number of Sub tidal species 1~-hieh  are ~nique (i. e. nok
found elsewhere on A_nsrican coasts). Yle are seeking help from ~ap~aese
experts in identifying these species.
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Table 7 (continued).

AiNNE LI13A. cont.
E teone longs I
Phyllodoce maculata S Q
Autolytl-ls  Sp. I
Autolytus prismaticus I
Typos yllis alternata S Q 1
Typosyllis  pulchra I
lZxogone gemmifera S Q I
Parasphaerosyllis sp. I
Ifereis sp. S Q I
Glycera capitata S Q
Protodorvillea gracilis S Q
h’ainereis  quadricuspida S Q
Spio filicornis  1
C-irratulus  cirratus S Q I
Amrnotrypane aulogaster S Q
Phloe minuta i
Capitellid S Q
Capitella  capitata S Q
Maldanid S Q
liicolea zostericela  S Q
“Terebellides stroemi I
Chone gracilis S Q
Potamilla sp. S Q I
Potamilla neglects 1
Pseudo sabellides littorals S Q
Fabricia sabella I
Pseudopotarnilla  reniformis I
Pontogenia andrijaschevi I
Oligochaete S Q I

MO LLUSCA
Schi.zoplax brandtii 1
Tonicella rubra S I
Cryptoehiton stelleri S
lMusculus  discors S I
Mytilus edulis I
Hiatella arctica S I
Pododesmus macro schisma S
Modiolus modiolus S
Nudibranch S Q
Volutharp:. perryi S I
Volutharpa ampullacea S I
Collisella pelts I
h~ucella  lima S I
Velutina plicatilis I
Afargarites helicinus S
Littorina sitkana I
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Table 7 (continued).

MO LLUSCA cOnb.
Fusitriton oregonensis  I
Notoacmaea scutu.m S
Margaritas giganteus S I
Lamellaria s tearnsi S
Acmaea  mitra S
Spongidradsia aleutica S
Onchidiopsis hannai S
Bulbus fragilis S  I
Natica clausa S
Buccinum sp. S Q
Mitrella rosacea S Q
Doridae I
Naticidae I

PYCNOGONIDA
Am.mothea  pribilofensis  S Q I
Achelia spinosa I
.Ammothea  alaskensis S I
Ammothea spp. S I
Ny.mphon  phoxichilidium I
Phoxichilidium femoratum S

CRUS TA CEA
Balanus rostratus S
Leptochelia sp. S
Idotea ochotensis I
Amphipod I
Melita sp. 2 S Q
Parallorchestes ochotens is  I
Anonyx multiarticulatas  S Q
Ischyrocerus sp. 1 I
Calliopiella sp. I
Ampithoe rubricatoides S Q
Arnpithoe sp. I
Parapleustes cf. P. johanseni S Q
Pleustes panopla S Q
Caprellid S Q I
Caprella cristibranchium I
Dermaturus  mandtii S I
Pagurus dalli I
Cancer oregonensis S
Pugettia gracilis S

INSE C TA
Cole Optera

BRYOZOA
Bryozoan I

AS TEROIDEA
Henricia leviuscula S
Henricia eschrictii S I
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~~~le 7  (continued).

ASTEROIDEA cont.
Leptasterias sp. S I

E CHINOIDEA
Strongylocentrotus droebachiensis S Q I

OPHHJROIDEA
Ophiopholis  aculeata var. kenne rlyi S
Ophiuroid S Q

HO LO THUROIDEA
Sea cucumber S Q
Cucumaria pseudocurata I

SIPUNCULIDA
Sipunculid S Q

HE MICHORDA TA
Tunicata I
Sigillinaria  sp. I
Polyclinidae S I
Species 1 I
Species 2 S
Species 3 (Aplidium? ) S
Species 4 S
Styela (c lava?) S
Species 2 S

TELEOSTEI
Liparid S Q
L i p a r i s  cyclopis I
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D. Drift Zone Studies

The drift in the three study areas was characterizedby invertebrate hard

parts (shells, carapaces, etc.) and algal remains (Appendix Tables CI-C4).

Freshly dead, intact invertebrates occurred but were rare, especially at

Yalatat and Cape Yakataga. Drift algae at Yakutat and Cape Yakataga consisted

primarily of small, fresh fra.ggents, while algal drift athliddleton Island

ranged from fra~~ents to entire plants and consisted of fresh and decomposed

material. Drift algae was least abundant at all study localities during the

winter sample period.

~,rere

Dead

Fish, bird, and mammal remains were rare. L.i~-e  and dead fish and sea b i rds

found while only skeletal remains of marine mmmals occurred in the drift.

sea birds occurred in the drift only during the winter sample (Table c5).

Drift accumulation was considered light

during all seasons sampled. Total number of

during all seasons sampled than at the other

to moderate at all three localities

drift items was greater at Yakutat

Imo localities.

Yakutat: The drift at Yakutat was characterized by empty razor clam

(Siliq~ patula) shells, Dungeness crab (Cancer mag-ister)  carapaces, and

unidentified jelly fish and ctenophores. Table C6 shows the numbers and mean

11 drift biotadaily accumulation rate per km of shoreline of the most abw.dant

found at Yakutat during all seasons sampled. Except for razor clam shells,

whose numbers remained

summer through winter.

Very little drift

were made, total daily

constant, all

kelp occurred

other items decreased in abundance from

at Yakwt.at. .\lthough  no measurements

accumulation was es:i-.ated at less than 5 kg (wet weight)

11 ~ ab~d~t species is defined as one ‘,;it?. a mean Of h:o Or H?Ore

individuals per km per day during  at least me sea~on sampled.
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during all seasons sampled.

Cape Yakataga: Drift at Cape Yakataga was characterized by invertebrate

remains i.e. sponges, razor clam shells (Siliqua patula), worm tubes

(Eudistylia sp. ), and limpet shells (Notoacmaea persona). Daily acctm-ulation

rates per Iun of shoreline of the most abundant items are presented in Table C7.

AH these items exhibited at least a two-fold increase from auttmtn to winter.

Accumulation of drift kelp was estimated at less than 2 kg (wet weight) per day

during both seasons sampled.

Middleton Island:

algae and invertebrate

sampled were Laminaria

The drift at Middleton Island was characterizedby drift

remains. The most abundant algae during both seasons -

spp. followed by Sereocystis luetkeana and Cymathere

triplacata. Daily accumulation rates of Nereocystis appeared to

related to the rate of accumulation of algal drift at }liddleton

accumulation rates of algal drift were estimated at hundreds of

be directly

Island. Autumn

kg (wet weight)

per day, and the winter rate at tens of kg (wet weight) per day.

Invertebrate remains athliddleton  Island were characterized by limpet

(Acmaea mitra) and snail (Fusitriton  oregonensis) shells, and sponges. Table C8

shows the numbers and mean daily accumulation rates per km of shoreline of the

most abundant items. While the abundance of Xereocystis decreased from autumn

to winter there was a marked increase at the same time in the abundance of the

invertebrate remains.

Appendix Tables C9, C1O, and Cll give the species and relative numbers

of sea and shore birds and marine mammals observed adjacent to the study

localities during all seasons sampled.



E. Literature .%rvey

Over 500 references have been col~ected and assembled in the attached

bibliographical listing (Appendix). The majori~ of these articles have

been obtained and are currently being abstracted for the final bibliography.

Upon completion a subject/author index will be used for information retrieval.

pertinent scientific information exists in a ~~ide variety of reports,

publications, documents, etc. Since this listing was completed, an additional

150-200 references have been found. Many of these are unpublished references

(contract reports, university theses, etc.) acd are nearly ready for compilation

into the bibliography.

This bibliography will provide our scientists and other interested parties

a source of readily available information on the iiitertidal invertebrates and

algae in the coastal waters of Alaska.



47

In the Gulf of Alaska and

appear to dominate in terms of

VII. Discussion

southern Bering Sea, rocky intertidal areas

biomass and number of species when compared

with sandy and muddy areas. Although this conclusion is presently based on a

small amount of analyzed data, it is substantiated by large numbers of field

observations.

This was not found to be the case in the Pribilof Islands, and presumably

in the northern Bering Sea. Apparently, ice scouring removes much of the

attached life a short distance above l!LLV{. This effect may be expected to

increase and extend below i“dLLW in the core  northerly areas Where the ice is .

thicker and of longer duration. Thus, the protection afforded to infaunal

organisms in muddy and possibly in sandy habitats may lead to a more diverse

biota than that found in rocky areas. Quantitative samples from muddy subtidal

sites in the Pribilofs showed a high di~-ersity of infauna. Several of these

species may be expected to occur in protected areas above lIL.LW. ‘R& possibi~i.ty

will be investigated in 1976.

The biota of the Pribilofs below  lLLW is quite rich. Because much of it

occurs in shallow subtidal zones it has not been previously described in

published literature.12 Preliminary analysis indicates that some of the species

may not be North American in origin. It is possible that they may be derived

from Russian  and Japanese biota (eg. Cirrulicarpis  gmelini) or possibly be

endemic to the islands (eg. Onchidiopsis hannaij. When the oceanic distribution

of species collected in the Pribilof Islands is

provide insight into the currents and long tern

enumerated we believe it

ncn-ement  of water  masses

will

in the

12 The algae of this region are Icmwn fron
before the turn of the century (Setchell, 1899).

only one publication published
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Bering Sea.

Analysis of our data on seasonal and spatial variability has not been

completed yet. Preliminary studies of spatial ~-ariability between samples from

a rocky site in the Gulf of Alaska indicates that a“ogreat number of random

samples will need to be taken to statistically detect a change

size. Indeed, for the more variable species as nuch as 80% of

would have to be enumerated. This is not feasible from a cost

in population

their area

s t a n d p o i n t .

It is also not possible because destroying a population is a poor way to study

it. Stratified random sampling may be used to r<uce variation sufficiently

for general descriptive purposes and for detecting changes in some cases. Where

this is inadequate, well censused,  permanent sites T;ill be necessary for

detecting change.

Greater homogeneity may be encountered inmddy and especially sandy sites.

Variability in these areas, however, may also be high enough to preclude

accurate estimation of population changes among thie more variable species.

Studies in 1976 will attack the problem of variability at non-rocly sites and

our ability to predict populations in unstudied areas.

Because of the dynamic character of intertidal communities itwill

probably be impossible to make accurate predictims  knowing only the habitat “

type. In this case, our ability to discuss changes I._ill have to be done in two

ways. Effects due to low level petroleum buil@t\ ill be studied through the

use of future monitoring sites at stations adjaccn-t to oil-related activities.

@r understanding of oil spills, on the other k~-:~~ ~Ji~l rely Cn defining

comnunity associations within major habitat ~~es. ?reliiiinary analysis

indicates that significant correlations may be %ur.d betv:sen certain species

and groups of species. These associations seen ZO be basecl on biological
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requirements. By studying a large number of rocky sites it has been possible

to describe many of the major types of rocky communities. The associations

differ between rocky communi ty types but are probably predictable within types.13

Thus, effects due to an oil spill can be determined by first noting the obvious

mortality and then by studying the changes in expected occurrence.

13 For instance, predicting the occurrence of sea otters in an area is
probably not possible. As soon as the otter is discovered at a previously
unstudied site, howe~-er, many associated effects may be predicted. Such effects
as the occurrence of lush algal zones due to the reduction of herbivore
populations (urchins, abalone, etc.) may be predicted and an analysis of the
area can be made.

m
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VIII. Conclusions and Literature Cited

A. Conclusions

1. The highest numbers of intertidal species and greatest intertidal

biomass are found at rocky sites in the Gulf of.~aska. Muddy sites are

second and sandy are third.

2. In the Pribilof Islands, Cape Pierce, and presumably in the northern

Bering Sea, ice scour removes much of the attached biota. Consequently, low

diversity and Iow biomass are found in rocky intertidal areas.

3. In the Pribilof Islands the subtidal flora is very lush. Many of the

species do not occur in western North America. hey

Asian flora orbe endemic to the islands.

4. A 1/16 m2 quadrat is not si~ificantly less

species richness and diversity than 1/8 m2 or 1/4 m2

significantly more efficient than 1/64 m2 quadrats.

nay be derived from the

adequate for comparing

quadrats, but is

5. Intertidal  organisms have aga~egated  patterns.  Result ing high

variability can make random sampling to estimate ciem~ity unfeasible over large

areas in rocky

some permanent

established to

species.

zones. Stratified sampling may impro~re descriptive results but

sampling units that can be intensil’e~y  ce~~med should be

assure detection of any change in the abundance of certain

6. For small species of algae (Halosaccion  glamdifome,  Rhodymenia

~almata, Odonthalia - Rhodymela), the method of estk.sting dominance by

percent cover is highly correlated with biomass.

7. Associations betiieen  species were detected through correlation

analysis using either 1/64 m2 or 1/16 m2 cpadrats, ~le~e associations could

have been predicted based on the biological ra,uirer.ents  of the sp~cies,
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8. Drift biota in the eastern Gulf of Alaska consisted primarily of

invertebrate hard parts and algal remains. Marine vertebrates were rare.

9. Dead sea birds occurred in the drift only during winter. Drift algae

were least abundant during this period.

10. Seasonal changes in the abundance and kind of drift organisms are

considered to reflect life history characteristics or changes in the physical

environment.
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IX. Needs for Further Study

1. The effects which ice scouring has on intertidal communities should be

investigated. In the southwestern Bering Sea~ihere  ice scour has no effect,

communities are diverse and well  developed. In the’ :%rctic  Ocean where ice scour

is extensive almost no intertidal communities exist. At an intermediate

location in the Pribilof k-lands diverse communities are found bebwMLLWljut

not very far above. Although many other factors ray contribute to this effect

it is possible that ice-related gradients may be located and their effect on

variability can be deciphered.

2. Special emphasis should be placed on making extensive collections of

Pribilof Islands biota. Our research to date indicates that much of the flora

is derived from Asian sources. An understanding of the derivation and

distribution of these species will help to elucidate mass transport phenomena

in the central Bering Sea. Itwill also add to our understanding of the

colonization of isolated ishil-s in subarctic waters.

3. The problem of variability in muddy and sandy sites should be studied

on a large scale. Rocky sites are extremely variable and it does not seem

possible to predict the occurrence of cormmnities  ben~een study areas. This

problem may not be as acute in sandy and muddy area<. We will be studying this

problem in great detail this summer.

4. In order to understand the effects of oil on intertidal communities,

physiological studies should be carried out on the “keystone” (Paine, 1969;

Paine and Vadas,  1969) species. Estimates of adult ad critical stage

tolerances should be made. The effects of sublethal dosages shou~d also be

determined. Intensive study sites should also be maintained  in areas adjacent

to oil-related activities in order to ~LonitOr changes.

J p ::



APPENDIX A

DATA B Y STATION-S

1974 Quantitative Collections

YAKUTi%T
YAKA’TAGA
KA T-ALLA
MIDDLE TOIN ISLAND
BOSViELL BAY
ZAIKOF BAY
MAC LIZOD HAR 130R
SQUIRREL BAY
ANCHOR GOVE
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Figure A-2. Yakutat sampling site.



SPECIES OF YAKUTAT

CHLOROPHYTA
Percursaria percuss
Rhizocloniu.m  ripariu.m

PHAEOPHY TA
Ectocarpus sp.
Pylaiella littorals
Fucus d istichus

RHODOPHY TA
Endocladia muricata
Gigar tins latis sima
Rhodoglossum californicum
Rhody.menia  palmata
Ptero siphonia ar ctica
Laurencia spectabilis
Odonthalia floccosa

TURBE LLARIA
Turbellaria

RHYNCHOCOELA
Rhynchocoela
Emplectone.ma gracile

ANNE LIDA
Typosyllis a. adamantea

Enchytraeidae
MO LIJJSGA

Pelecypoda
Mytilis  ed ulis
Collisella  pelta
Collisella digitalis
Notoacmaea  scutu.m
Li ttorina  s itkana
Lacuna .marmorata

ARACHNIDA
Halacaridae

CRUS TAGEA
Balanus glandul a
Gnori.mosphaeroma oregonensis

INSE C TiA
Chironomidae
Insects

13’8



S~ATJON  NE3f?: 1 YAKUT, r OATE$ 10/11/7~
LATITUDE: 59 32 30 N LONG ITUDE8 139 52 5 0  w
S T A T I O N  INVESTIGATED FOR I*!5 HOURS BEGINNING A-t’ ]%00 IN TIME ZONE8 + 9
C A T A L O G  NBR$  AE47’40365 ZONEITRANSECT 8 SUBSTRATE!  NO INFORMATION
PHOTOGRAPH N13R$ METER N(3R$ SURFACE TQPOGRAPHY$ No INFORMATION
SAMPLING  TIME: 1s45 ARROW NBRI  FO1 GEARI  POINT SAMPLE
ELEVATIObds 2.58 METERS OUADRAT SIZR$ 00625 $iCN.JARE METERS SEOIMENT VOLUME$ O*

SPECIES IDENTIFICATION
CHLOROPHYTA

PERCURSARIA  PERCURSA-
PHAEOPHYTA

ECTOCARPUS  SP
FUCUS OIST’ICHUS
FUCUS OISTICHUS

F?HODOPHYTA
RHODOGLOSSUM CALIFORN]CUM

RHYNCHOCOELA
RHYNCHOCOELA

ANNELIOA
7YPOSYLLIS  A ADAMANTEA
ENCHYTRAEIDAE

: MOLLUSCA
G MYTILUS EDULIS

COLLISELLA PELTA
COLLISELLA D I G I T A L I S
LITTORINA SITKANA

CRUSTACEA
f3ALANUS GLANOULA

SEX

No

ND
ND
No

ND

ND

No
No

No
ND
ND
ND

ND

CONDITION COVf?G COUNT

FRTL
STRL

FRAG 1

12
10

7
2
7
5

MET
MEIGHT

(GRAMS)

.707
85e940
59.300

,007

,249
el12

4.218
. 0 4 5

LITERS

DRY
WEIGHT

(GRAMS)

0.

O*
190150
13.670

0.

0.

0,
0.

0.
0 ,
0.
o*

0.
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ErEAVII0V: frEiEt2 (flVDV1 ?ISE: OQS2 2(OVE EiE 2EDIiE.1i AorfmE
2vwbrIIle iIfrE: 13T2 vsbOM 1Bb: EO3 eE'1; bOIA1 21ib1E
bHoioeLvbH tMh: FLEK L4BHt fl4ECE iObOebvbHA: UO I11ObwviIoIl
cvivroe i,ie: RO3Q n\JVECi: ?flR2fli1E AO IVEOJ.&IO4
21V1IO1 I1AE1IQV1ED Eih S°P HOflb2 REeI-1vn40 J. iOO Jv LIiE CV1 + ô
rvlIlnDE: ? 35 30 1 flt.ier.LflDE: 13Ô S P0

jV1TO(A Vr T DVIF: IC"IS\..

S P E C I E S  I D E N T I F I C A T I O N
PHAEOPIIYTA

PHAEOPHYTA
PYLAIELLA L I T T O R A L I S
FUCUS DISTICHUS
FUCUS DISTICHUS

RHOOOPHYTA
GIGARTINA LATISSIMA
ODONTHALIA  FLOCCOSA

ANNELII)A
TYPOSYLLIS A  Ai3AMANTEA
ENCHYTRAEIDAE

I: MOLLUSCA
;: COLLISELLA PELTA

LITToRINA SITKANA
CRUSTACEA

BALANUS GLANDULA
INSECTA

CHIRONOMIDAE

SEX

ND
ND
ND
NCJ

NO
N()

ND
ND

ND

NO

wET
WEIGHT

CONDITION (?Ovl?ci COUNT (GRAMS)

. 0 3 8
4,175

FRTL 4 8 , 1 0 3
STRL 7 3 . 8 6 0

4 . 9 7 9
. 7 0 8

● 001
● 001

..245

. 7 6 0

0066

. 0 1 5IMTf?

1
4

5
19

1

3

0. LITERS

DRY
WEIGHT

(GRAMS)

o .
. 7 3 1

9 , 6 8 8
1 5 . 4 9 1

● 742
0 .

0 ,
0 .

0 .
0 .

0 ,
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OflVOYI 2IE OQS? CflVE EE2 2EOI4Ek41 norrudE:
VOM 1F OJ (b bOIklj 2b1E
E1E3 Vflh: flVCE iObeHvbHA: 1lO I1EOt3frV1IO1
o'1E\1V12C1: 2fl821V1E iO £AEOviIO4

s°p HOflb2 FEeI1k1IMe i. r. UO 4 £I? oV-
roI1eIinDE: 13Ô s o

Di: IO\J' \
rr ioi

S T A T I O N  N8Ri 1 YAKL’”~AT
L A T I T U D E :  5 9  32 30 N
S T A T I O N  I N V E S T I G A T E  ‘OR
CATALOG Nf3R\ AH740369
P H O T OG RA PH N8R:
SAMPLING TIME:  13:15
ELEVATION: 1097 METERS

S P E C I E S  I D E N T I F I C A T I O N
PHAEOPHYTA

PYLATELLA LITTORALIS
FUCUS OISTICHUS

RHODOPHYTA
GIGARTINA LATISSIMA
RHODYMENIA  PALMATA
PTEROSIPHONIA  ARCTICA
LAURENCIA  SPECTABILIS

P ODONTHALIA  fLOCCOSA
}b RHYNCHOCOELA
i_’ RHYNCHOCOELA

ANNELIDA
TYPOSYLLIS A ADAMANTEA
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EDULIS
MYTILUS EDULIS
MYTILUS Ef’lULIS
COLLISELLA PELTA
LITTORINA SITKANA

CRUSTACEA
f3ALANUS GLANDULA

INSECTA
INSECTA
INSECTA

SEX

No
ND

NO
ND
ND
NO
N l-l

NC)

ND
NO

ND
ND
NO
ND
ND

ND

ND
ND

WET
wFIGHT

CONDITION COVRG CO(JNT (GRAMS)

2*351
3.416

. 7 5 0
e452

5m772
27.705

1*118

.385

,017
● 011

24-655
21,250
21.!509

.070

.448

130499

. 0 1 7

. 0 0 9

2 4 5
24
15

1
28

106

5
5

o* LITERS

DRY
WEIGHT

(GRAMS)

0698
● 777

00
0 .

● 931
4 . 1 3 1

e240

0 .

0 .
0 .

11.058
9.702

10,167
0 .
0 ,

9.048

0.
0 .



ErEAViIOV: SS8 HELE2 aIE: OQS 2CflVhE :i2 2EDii Aor(ThE 0'
vwbrIL1e 1Ifr4E 73:12 4eb DOT OEi bOI 2bEb4OiOObbH M: OSOT'3325 ELE 1R5 2fl4EVCE iObOe1bHA: 1O iVEOWV1IO4

cjvroe VO3O E\thV.12ECi 2fl32i4VtE ,O ZOJ.)t1jVjjO I1AEjIeV1ED LC S2 HOn2 REI1U'G vi Ts:Oo ni
rVIlIflDE: i, 3S 30 V rOvteIlflDE; T3 S ?O M

I IO\ .'

I
3

53
58S
i8S

II

II

S P E C I E S  IDENTIFICA’fION
RH(IDOPHYTA

ENDOCLADIA  MURICATA
Rt-10DYMENIA PALMATLi

RHYNCHOCOELA
EMPLECTWfEMA  GRACILE

ANNELIDA
TYPOSYLLIS A ADAMANTEA
ENCHYTRAEIDAE

MOLLUSCA

*
MYTILUS EOUL15

)$> MYTILUS EDULIS
+ MYTILUS EDULIS

COLLISELLA PELTA
COLLISELLA D I G I T A L I S
NOTOACMAEA SCUTUM
LITTORINA SITKANA

ARACtiNIOA
HALACARIDAE

CRUSTACEA
f3ALANUS GLANf3LJLA

INSECTA
CHIRONOMIDAE

SEx

ND
ND

ND
ND

Ivrl
ND
ND
ND
ND
No
ND

No

ND

NO lh’tTR 2

i$E “r
f4EIGl=lT

(GF?AM5)

1 0395
.065

2,240

,492
0183

175$510
3 5 3 , 0 0 0
5 2 0 . 6 9 0

*417
.?208
*O!50
. 9 3 4

. 0 0 2

20e936

*O1O

LITERS

DRY
!dEIGHT

(GRAMS)

,294
9*

,285

77e200
16$.300
251.000

0 .
0,
0.
0 .

0,

14.153

0 ,
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SPECIES OF CAPE Y.%KA  TAGA

CHLOROPHY TA
Ulothrix sp.
Ulothrix laetevirens
Ent.ero.morpha  linza
U1 va lactuca
Rhizocloni. urn riparium
Urospira mirabilis
Chae to.morpha  sp.
Codium fragile

PHAE OPHY TA
Phaeophyta
Ectocarpus parvus
Ectocarpus simulans
Pylaiella littorals
Ralfsia pacifica
Elachistea  fucicola
Haplogloia andersonii
Soranthera ulvoidea
Scytosiphon lo.mentaria
Laminar ia sp.
Fucus distichus

RHODOPHY TA
Rhodophyta
C r yptosiphonia woodii
Litho tha.m.nion sp.
Callophyllis flabellulata
Gigar tins papillata
Gigartina latissima
Halos accion glandiforme
Rhod ymenia palmata
PLerosiphonia bipinmata
Odonthalia floccosa

CNIDARIA
Hydroidea
Sertularella tricuspidata
Anthrozoa

TURBE LLARIA
Turbellaria

RHYNCHOCOELA
Rhynchocoela
Emplectonema  sp.
Emplectone.ma gracile

NE MA TODA
Nematoda

ANNE LIDA
Annelida



ANNE LIDA cont.
Polychaeta
Eteone pacifica
Eulalia  viridis
Typos yllis sp.
Typos yllis  pulchra
Typos yllis  fasciata
Typosyllis  a. adamantea
Exogone verugera
Nereis sp.
Spionidae
Spio filicornis
Capitella  captiata
Sabellidae
Chone  infundibuliformis
Fabricia sabella
Enchytraeidae

MOLLUSCA
Mytilus edulis
Protothaca  s taminea
Gastropoda
Collisella  sp.
Collisella  pelta
Littorina sitkana
Littorina  scutulata
Lacuna sp.
Lacuna carininata
Lacuna marmorata
Nucella  lamellosa

PYCNOGONIDA
Pycnogonid

CRUS TACEA
Harpacticoida
J3alanus sp.
Balanus  glandula
Pentidotea resects
Pentidotea wosensenskii
Gnoramosphaerorna sp.
Gnoramosphaeroma oregonensis
Amphipoda
Ampithoe sp.
Ampithoe rubricata
Ampithoe rubricatoides
Calliopiidae
Oligochinus lighti
Calliopiella  pratti
Paramoera columbiana



CRUS TACEA cont.
Pontogeneia kondakovi
Anisogammarus subcarinatus
Hyale sp.
Parallorchestes sp.

INSEC TA
Iinsecta
Chironomidae

BRYOZOA
13ryozoan
Microporina sp.

AS TEROIDEA
Leptasterias hexactis



FA~,L ]976

:>i AT Iord NAN: 2 ‘(,o Yfi TA(,,a DATE:  \O/1.2/’7
LA TIT IJDEi  6 0 3 !?il N L O N G  I T U D E I  147 25 90 w
STATION INVESTIGATED FOR 200 HoURS HEG!NNING AT 1:.3: IN T?”F ZONE;  + 9
C A T A L O G  NBR:  AH740371 ZONE/’TRANSECT:  1 5UHS’THOIF.?  NO iNF(lHMATION
P H O T O G R A P H  NBR: 7402?010400 METER NBH: 0 SUNFACE ‘(1.JGI<APHY$ NO I N F O R M A T I O N
SAMPLING TIME: 2$30 ARROW N131?$ GEAR : ‘T RAN:, tF. CT
ELEVATION: 1006 METERS (JUADRAT  SIZE: ~0625 SQUARE $JE’YERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ULVA LACTUCA
PHAEOPHYTA

ECTOCARPUS  SIMULANS
FUCUS DISTICHUS

f?HOC)OPFiYTA
ODONTHALIA  FLOCCOSA

ANNELIDA
POLYCHAETA

MOLLUSCA

+ MYTILUS EDULIS
COLLISELLA PELTAg
LACUNA MARMORATA

CRUSTACEA
BALANUS GLANDULA
GNORIMOSPHAEROMA OREGONENSIS
AMPITHOE  RUBRICATOIDES

f3RYOZOAN
13RYOZOAN

SEX

ND

ND
No

ND

ND
ND
ND

ND
ND
ND

ND

‘3TRL

FRAG 1

110
4

271

142
13
11

210

wET
WEIGHT

CONOITION CQVRG COUNT (GRAMS)

4*263

4.928
.329

3 . 9 7 0

.(-)03

● 186
● 032
● 286

0 .
. 0 6 6
, 0 4 6

0 .

0. LITERS

DRY
WEIGHT

(GRAMS)

1 , 4 6 7

2 . 6 3 1
0 .

1 ● 259

f).

o .
0 .
0 .

0 .
0 .
0 .
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F A LL  19”{

STATION Ndl-t: 2 YJ:<ATAGA DATE: 10/1?/”’74
LATITUOE~ 60 380N L O N G I T U D E :  147 25 90 w
S T A T I O N  l&VESTIGATEO FoR 200 HOURS  HEGINNING A T  :.:30 IN TiMF ZONE:  +  9
C A T A L O G  NBR$ AB740373 ZLINE/TRANSECT$  1 SUBSTRATE:  NO INFORMATION
P H O T O G R A P H  NRRI  7 4 0 2 0 1 0 3 9 0  METER N8R: 20 5uRFficE TOPOGRAPHY: No INFORMATION
SAMPLING TIME! 2:30 ARROW  NBR$ GEARi  TRANSECT
ELEVATION: 1,67 METERs QUAf)f?AT  SIZE: .0625 SQUARE M E T E R S SEDIMENT VOLUME!

SPECIES IDENTIFICATION
CHLOROPHYTA

ULOTHRIX SP
ULVA LACIUCA

PHAEOPHYTA
ECTOCARpUS  SIMULANS
FUCUS DISTICHUS

RHOOOPHYTA
GIGARTINA LATISSIMA
ODONTHALIA  FLOCCOSA

TUR13ELLARIA
TURBELLARIA

b RHYNCHOCOELA
;: RHYNCHOCOELA

EMPLECTONEMA  GRACILE
NEMATODA

NEMATODA
ANNELIOA

ETEONE  P A C I F I C A
NEREIS SP
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EOULIS
LITTORINA SITKANA
LACUNA MARMORATA

CRUSTACEA
HARPACTICOIOA
BALANUS GLANDULA
GNORIMOSPHAEROMA OREG(.)NENSIS
AMPITHOE  S P
AMPITHOE  RUBRICATOIDES

INSECTA
CHIRONOMIOAE

SEX

No
NCJ

ND
ND

ND
ND

No

ND
N(I

NC)

ND
ND
No

No
NO
Nf)

ND
ND
NO
NO
NC)

ND

STRL

IMTU

17

2
1

6

12
2

250

4 0 6
1

58

6
21

1
11

123

]72

wET
WEIGHT

CONDITIOhJ covl?13 COUNT (GRAMS)

s068
1 , 4 5 9

1160233
2.590

4 0 , 2 9 7
4,880

. 0 3 7

. 0 2 0
● 001

. 0 0 1

. 0 0 7

.011

.219

1s161
● 011
,271

.001
1*51O
,008
.013

10173

.220

0 . L I T E R S

DR Y

WEIGHT
(GRAMS)

o ,
, 3 2 1

47,138
.504

6 , 1 0 7
1 . 4 7 0

0,

0 ,
0 .

0 .

0 .
0 .
0.

. 7 9 4
0s
o*

00
. 5 1 3

0 ,
0 ,
0 ,

0 ,
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F/l~i,” 4974

S T A T I O N  N8Ht 2 ‘#A~ATA[$A DATE: ~P#~~/’74
LATITUDEZ 6 0 3t30N LONGITUDE: 167  25 90 w
STATION INVESTIGATE)  FOR 2*O HOURS  13EGINNING  A T 1:30 IN -TI~”~~ ZONEI + 9
CATALOG N8R$ A13740375 ZONE/TRAhISECT: 1 SUHSTRATE!  NO 1NFOR4ATION
P H O T O G R A P H  NRR1 7 4 0 2 0 1 0 3 8 8  METER N13R: 40 SU14FACE  TC)POGRAP}+Y; No I N F O R M A T I O N
SAMPLING TIME: 2 x 3 0 ARROW NBR8 (iEAtt\ TRANSECT
E l e v a t i o n 2,28 METERS LIUADRAT  SIZE: ● 0625 S(JUARE METERS SFOIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ENTEROMORPHA  LINZA
ULVA LACTUCA

PHAEOPHYTA
FUCUS DISTICHUS

RHODOPHYTA
RHOOOPHYTfl

RHYNCHOCOELA
EMPLECTONEMA GRACILE

~1 ANNELIDA
TYPOSYLLIS A  ADAMANTEA

Cd MOLLUSCA
MYTILUS EDULIS
COLLISELLA SP
LITTORINA SITKANA
LACUNA MARMORATA

CRUSTACEA
F3ALANUS GLANDULA

INSECTA
CHIRONOMIDAE

SEX

ND
ND

ND

ND

NCJ

ND

NCI
ND
ND
No

ND

IN D

FRAG

1

2 7
1
7
1

6 5

IMTl+

wET
WEIGHT

CONDITION COVRG COUNT (GRAMS)

● 132
● 497

1 2 . 3 6 6

1 ● 945

.011

.004

● 050
. 0 0 7
. 0 3 3
. 0 0 5

10051

, 0 0 1

0 . L ITERS

DRY
WEIGHT

(GRAMS)

o*
0 .

2.370

● 611

o .

00

0 ,
0 .
0 .
0 .

, 6 3 4

0 .
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S T A T I O N  NEIR! i? YAK bTAGA DA TE. : lo#i2/74
LA T17UDE$’ 6 0 3HON, LONGITUDE8  1 4 7  25 9 0  w
S T A T I O N  iNVESTIGATED  FOH 2,0 HOURS  HEGI?#iJING  AT 1:30 184 TIME ZONE% + 9
C A T A L O G  NBR: A13740376 ZUNE/TRANSECT: sUDSTRATE$  HEDRocK
PHOTOGf?APH N13Rt 740~010411  METER NBR: SURFACE TOPOGRAPHY!  No INFORMATION
SAMPLING TIME: .2:30 ARROW Nf3R:  D  3 “GEAR!  ARROld
ELEVATION: 1-67 METERS QUADRAT SIZE: . 0 6 2 5  SLli.JARE METERS SEDIMENT VOLUME: 0.

S P E C I E S  IDiENTIFICATICJN
PHAEOPHYTA

FUCUS I)ISTICH!JS
RHODOPHYTA

CALLOPHYLLIS F1.AEiELLULATA
G16ARTINA PAP$LLATA
RHODYMENIA  PALMATA
000NTHALIA FLOCCOSA

TLH?8ELLARIA
TURBELLARIA

~ RHYNCHOCOELA

c;! EMPLECT(.INEMA GF?ACILE
~::. ANNELIDA

TYPOSYLLIS A  AllAMANTEA
ENCHYTRAEIDAE

MOLLUSCA
t4YTILUS EOULIS
MYTILUS EOULIS
COLLISELLA PELTA
LACUNA MARMO14ATA

CRUSTACEA
8ALANUS  GLANDULA
AMPHIPODA

INSECTA
CHIRONOMIOAE

SEX

ND
ND
ND
ND

ND

NO

ND
ND

NC)
ND
ND
No

ND
ND

N()

CONDITION COVRG COUNT

STRL 1

FRAG

IMTR

wEl-
wEIGHT

(GRAMS)

,972
5.138

180500
5,425

.001

.007

. 0 0 3

.001

0 .
3.823

35.873
?130

2.733
e207

. 0 0 2

LITERS

DRY
WEIGHT’

(GRAMSI

0,
O*
8,198

. 9 1 0

O*

0 .
0.

0.
2.070

20e990
O*

1,786
0.

0 .



~ALL j, Q’74

S T A T I O N  N8R: 2 YAK ATA6A DATE:  1 0 / 1 , 2 / 7 4
L A T I T U D E :  60 3EioN L o n g i t u d e  147  25 9 0  w
STATION INVESTIGATED FOR 2.0 HoURS BEGINhING AT
C A T A L O G  NHR$ AH740377 ZONE/TRANSECT!

]:30 IN TI~F ZONE: + 9
SUBSTRATE: BEDRocK

P H O T O G R A P H ”  N(3R: 7402010419 METER NRR: SURFACE TOPOGRAPHY: No INFORMATION
SAMPLING TIME$ 2:30 A R R O W  f’JEIR:  D 9 6FAR: ARROI”’
ELEVATION: 1-67 METERS (JUAD!?AT SIZE; ● 0625  SQUARE Mk TFRS SEDIMENT VOLUME:

wET
WEIGHT

S P E C I E S  I D E N T I F I C A T I O N SEX CONDITION COVRG COUNT (GRAMS)
CHLOROPHYTA

ENTEROMORPHA LINZA ND 15.968
CLAOOPHORA SP ND *026

PHAEOPHYTA
ECTOCARPUS  PARVUS ND 4*942

RHODOPHYTA
RHODYMENIA  PALMATA ND , 9 3 3

RHYNCHOCOELA
EMPLECTONEMA  GRACILE N [) 0006

~ ANNELIDA
TYPOSYLLIS SPtv! ND . 0 0 1

c1 NEREIS SP ND . 0 0 5
ENCHYTRAEIDAE ND ,036

t40LLUSCA
MYTILUS EDULIS ND 1 2 . 4 5 3
COLLISELLA PELTA ND 4 . 2 4 1
LITTORINA SITKANA ND . 0 1 4
LACUNA MARMORATA No .142

CRUSTACEA
f3ALANUS GLANOULA ND 3*462
PENTIDOTEA tiOSENSENSKII Nr)
AMPITHOE  RUf3RICATOIDES

● 109
ND ● 599

INSECTA
CHIRONOMIOAE ND .113

FRAG

FRAG

IMTR

1

1
5

118

3 6 4 8
11

1
132

4 7 2
1

77

91

o* LITERS

DIiY
WEIGHT

(GRAMS]

4.655
0.

2 . 2 0 0

0.

0 .

o*
o .
0 .

5.693
2*449
o .
0 .

1 . 8 5 1
0 .
0 .

0 .

UNKNOWN ND .048 0 ,
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C A T A L O G  NEiR: A#740378 ZONE/TRAN$EcTi
PliOTOGRAPH  NHR:  74(120104Z5 M E T E R  f’dflf-lt
S A M P LIN G  TIME: 2!30
ELEVATION:

ARROw N81?: 020
1 0 3 6  METERS QUADRAT SIZE:

S P E C I E S  IDENTIFICATION
CHLOROPHYTA

CLADOPHORA S P
RHODOPHYTA

RtiOOYMENIA  PALMATA
ODONTHALIA  FLOCCOSA

TURBELLARIA
TURBELLARIA

I?HYNCHOCOELA
EMPLECTONEMA  GRACILE

ANNELIDA
ENCHYTRAEIOAE

~ MOLLUSCA
CJI MYTILUS E13ULIS
c-l COLLISELLA PELTA

LITTORINA SITKAiNA
LITTORINA SCUTULATA
LACUNA MARMORATA

Cf?USTACEA
BALANUS GLANC)ULA
AMPITHOE RU8RICATOIDES

INSECTA
CHIRONOMII)AE

SEX

NO

N(3
ND

ND

ND

ND

NO
ND
NC)
N()
ND

ND
ND

,731

.794

.118

5 .0(-)4

FRAG 1 .023

5 0002

IMTR

6 8 v60i?
3 . 0 4 5

3 . 0 0 1

LITERS

DRY
WEIGHT

(GRAMS)

o .

o*
o ,

0.

o*

o ,
1.353
o ,
0 ,
0,

0,
0.

0 .



FALL i974

S T A T I O N  NHN: 2 VP~A~AGh [)A’TE:  ~0/~~/74
L A T I T U D E :  6 0 J801N Lo~61TuoE: 14’7 25 ‘Jo w
STATION INVESTIGATED FOR .2.0 HOURS BEGINNING A T 1:30 IN TJMF’ ZONE!  + 9
C A T A L O G  NBR: AB740379 ZUNE/THANSECTg SLIF15THATE: i3EDRocK
P H O T O G R A P H  NHR: 7402010434 METER NRR: S U RF A C E  70POGRAPtiY: NO I N F O R M A T I O N
SAMPLING TIME: 2:30 ARROW  NHK: 043 GEAR: ARHOW
E l e v a t i o n ./5 METERS LIUADRAT  SIZEI ,0625 SQUARE MFTFHS SEOIMENT  VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOF!OPHYTA

UROSPIRA  MIRABILIS
CLAOOPHORA  !3P

PHAEOPHYTA
PHAEOPHYTA
LAMINARIA SP

RHODOPHYTA
I?HODYMENIA  pALMATA
000NTHALIA FLOCCOSA

CNIDAl?IA
HYDROIDEA

TURBELLARIA
@ TURBELLARIA
~-’l RHYNCHOCOELA
-} RHYNCHOCOELA

ANNELIDA
POLYCHAETA
t5TEONE PACIFICA
TYPOSYLLIS FASCIATA
SPIONIDAE

MOLLU!3CA
MYTILUS Ei)ULIS
GASTROPOOA
COLLISELLA PELTA
LACLINA MAf?MORATA
NUCELLA  LAMELLOSA

CRUSTACEA
BALANUS GLANOULA
PENTIDOTEA WOSENSENSKII
AMPITHOE  RU13RICATOIDES
PONTOGENEIA  KONOAKOVI
PARALLORCHESTES  SP

SEX

NO
ND

ND
ND

ND

N r)

ND

ND
ND
Nil
ND

ND
ND
ND
No
ND

NC)
NO
ND
NO
NO

FRAG

WET
WEIGHT

CONDITION COVF?G COUNT (GRAMS)

● 997
● 147

. 0 2 5

. 0 1 1

2 0 0 8 4 0
. 5 3 9

● 015

. 0 1 3

. 0 0 1

0001
.001
. 0 0 1
. 0 0 1

, 9 5 2
.029

1 . 5 8 8
1 . 8 1 8
.054

● 828
. 0 0 7
. 0 8 7
● 037
.022

8

15

1

1
4
1
1

0 . LITERS

DRY
WEIGHT

(GRAMS’

o*
0.

0 .
(-l,

5 . 5 7 0
00

0.

0 .

0 ,

0 ,
0 .
0 .
0 .

00
0 .

0685
0959

0 .

● 511
o ,
0.
0 .
0 .



0'
00
J'380
0°

.*
‘,. ,

F A L L  1974

STATION NEII+: 2  VAKfiT&GA DATE: 10/12/74
LA? IT UilE$  60 38(IN LONGITUDE: 147 25 90 M
STATION I N V E S T I G A T E D  FOR 2,0 HOURS  BEGINNJNG  A T 1:30 IN TIMF ZONE:  + 9
C A T A L O G  NBR:  AB740380 ZONE/TF?ANSECT  ! SUBSTRATE: f3EDHoCK
PHOTO@?APti  NBR: 7 4 0 2 0 1 0 4 3 6  METER NBR: SURFACE TOPOGRAPHY: NO INFORMATION
SAMPLING TIME: 2:30 ARROW Ni3Ri 045 GEAR:  ARROW
ELEVATION! 1.06 METERS QUAC)RAT  SIZE$ ● 0625 SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

CLADOPHORA S P
PHAEOPHYTA

ECTOCARPUS  SIMULANS
RHODOPHYTA

RHODYMEN~A PALMATA
Of.10NTl-lAL.IA  FLOCCOSA

RHYNcHOCOELA
RHYNCHOCOELA

ANNELIOA
ENCHYTRAEIDAE

+ ENCHYTRAEIDAE
(LJ1 MOLLUSCA
w MYTIL(JS EDl)LIS

COLLISELLA pELTA
LACUNA MARMORATA

CRUSTACEA
HARPACTICOIDA
BALANUS  GLANOULA
PENTIOOTEA WOSENSENSKII
GNORIMOSPHAEROMA  OREGONENSIS
AMPITHOE  RU13QICATOIC)ES

INSECTA
CHIRONOMIDAE

SEX

NO

ND

ND
No

ND

NC)
ND

ND
ND
N(I

ND
ND
ND
No
ND

ND

WET
WEIGHT

CONDITION COVRG COUNT (GRAMS)

.552

9a692

11.685
10368

FRAG . 0 0 2

.003

.008

2.172
6.611

.330

$001
2Q$98

,007
eo20
.238

*008IMTR

1
4

4 3 2
2 4

159

o * LITERS

D#?Y
WEIGHT

(GRAMS)

1.900

3.i?90
e215

0.

0 .
0.

● 414
3 . 5 9 1
0,

0.



BIOTIC D E N S I T I E S  (JF IN TEK?’I[)AL  O R G A N I S M S  FROM THE EASTLRN  GULP UF ALASKA
FALL. ] ~’74

S T A T I O N  NBH: 2 YAKATAGA [JATE :
L A T I T U D E :  60 ..180N

io/12/74
L O N G I T U D E :  147  25 90 w

STATION INVESTIGATED FOR 2.() l-iOUNs B E G I N N I N G  AT 1:30 IN TI~F ZONE:  + 9
C A T A L O G  NHN: At1740381 ZONE/TRANSECT $ !5UBSTRA’TEt  tlEllRocK
PHOTOGRAPH NtjR: METER NBR: SURFACE TOPOGRAPHY: NCI INFORMATION
S A M P LIN G  T I M E : 2:30 ARROW NBRt D 4 9 GEAR% ARROW
E l e v a t i o n METERS QUAOHAT SIZE: 00625 SQUARE METERS SEDIMENT VOLUME%

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ENTEROMOf?PtiA  LINZA
CLADOPHORA  SP

PHAEOPHYTA
PYLAIELLA L I T T O R A L I S
FUCUS DISTICHUS

RHODOPHYTA
RHODYMENIA  PALMATII
ODONTHALIA  FLOCCC)SA

RHYNCHOCOELA
EMPLECTONEMA  GRACILE

b ANNELIDA
C;l ETEONE P A C I F I C A~

TYPOSYLLIS FASCIATA
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EDULIS
COLLISELLA PELTA
LITTORINA SCUTULATA
LACUNA MARMORATA

CRUSTACEA
RALANUS GLANOULA
GNORIMOSP~AEROMA  OREGONENSIS
AMPITHOE  I?UBRICATOIDES

SEX

ND
ND

No
ND

ND
ND

ND

ND
NO
ND

ND
ND
ND
No

ND
N r.)
ND

STRL

FRAG 1

1

31

2 3 2
20

1
2 2

99”
1

21

wET
kfEIGHT

CONDITION COVRG COUNT (GRAMS)

.568
3,218

3e218
. 0 0 3

. 1 6 8

. 1 9 4

● 112

. 0 0 3

.001

. 0 1 9

.2s365
2*991

.016

.027

10626
0005
. 0 8 4

0 , L ITERS

DRY
WEIGHT

(GRAMS)

.111
0 ,

1.289
o*

0.
0 .

0 .

o *
o *
0“

1oo8O
1o785
0.
0 .

1.043
0 .
00
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SPECIES IDENTIFICATION
CtlLOROPHY7A

RHIZOCLONIUM RIPARIUM
PHAEOPHYTA

FUCUS DISTICHUS
RHODOPHYTA

CRYPTOSIPHONIA W001211
RHOOYMENIA  PALMATA
ODONTHALIA  FLOCCOSA

TUR9ELLARIA
TURBELLARIA

~ NEMATOOA
m NEMATODA
E4 ANNELIOA

ETEONE PACIFICA
TYPOSYLLIS PULCHRA
TYPOSYLLIS FASCAATA
S P I O  FILICORNIS
CAPITELLA CAPITATA

MOLLUSCA
MYTILUS EDULIS
PROT07HACA  STAMINEA
COLLISELLA PELTA
LACUNA MARMOI?ATA

CRUSTACEA
HARPACTICOIDA
BALANUS GLANOULA
GNORIMO$PHAEROMA  OREGONENSI.S
AMPHIPODA
AMPITHOE  RUBRICATOIDES
OLIGOCHINUS LIGHTI

UNKNOWN

SEX

No

ND

ND
NC)
ND

ND

NC)
NC)
ND
ND
NC)

ND
No
NC)
NC)

ND
NC)
No
N (1
Nil
ND

ND

CONDITION COVRG COUNT

FRAG 1

ST’HL 4

FRAG 1
FRAG 1

2

19
14

8
9
1

83
2
2

12
1

F A LL  1974

S T A T I O N  NBR: 2 YAi~b?’AGA
LATITUDE$ 60 380N

dATE$ 10/]3/74
LONGITU[)E: 147 db 90 W

STATION INVESTIGATED FOR 2c0i+ HoURS HEG?,NNING A T  13?00 IN T]:”’:- ZONE!  + 9
C A T A L O G  NBR: AH740383 20NE/TRANSECT:  2 SUHSTRATE:  NO I’JFORMATION
P H O T O G R A P H  Nl+f?: 7 ’ 4 0 2 0 1 0 3 8 9  METEI-? N13Rs ],0 SIJHFACE T O P O G R A P H Y :  NO INFORMflTION
S A M P L I N G  TIME: 14:23 ARROW NBR$ GEAR: TRANSECT
ELEVATION$ le06 METERS (JUAORAT  SIZE: .0625 SQUARE  METERS SEDIMENT VOLUME:

WFT
WEIGHT

(GRAMS)

o*

10002

0.
0,
6Q442

. 0 0 1

0 .

. 0 1 4
0.

. 0 0 2

.001

.001

.243
0004
.018
.185

0.
,267
.008
.012
0080
.001

.005

0. LXTFRS

DRY
wEIGHT

(GRAMS)

0.

,967

0 .
0 ,

e920

o .

0.

00
0.
0.
O*
0.

0.
0,
o *
0.

0 ,
0.
00
0.
0.
00

0,
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STATION Ni-\I-?: 2 ‘~AKAT4b UA “F. : ;O/ 1’,’ f“~
LA TITUDE$ 6 0 3 8’) N L~~(~~~u[~fi~ 147  i?b ~~[) ‘#
STATION INVESTIGATED r’~?R 2.8 HOURS HEGIN’.IING AT ]~:fI(l IN ‘?MF ,ONE: + 9
C A T A L O G  NHR: Ad7q03t35 ZONE/TRANSECT: .2 \}UB~fd,.,’~E; NO ‘NF(IR ATION
PHOTOGRAPH NHR: METER N(3R$ 3 0 !5uRFAcE  TOPOGkliPHY  : NO INFORMATION”
S A M P L I N G  TIMF: 14:23 ARROW NBR: GEAR! TRANSECT
ELEVATION: ]006 METERS (JUADRAT  SIZE: ● 06i?5 SQUARE  ME:FUS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ULOTHRIX LAETEVIRENS
PHAEOPHYTA

FUCUS OISTICHUS
RHODOPHYTA

ODONTHALIA  FLOCCOSA
MOLLUSCA

MYTILUS EDULIS
LACUNA CARININATA

CRUSTACEA
PENTIDOTEA nOSENSENSKII

+ ANISOGAMMARUS  SU13CARINATUS
m
LJ

SEX

NO

ND

NCJ
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N U

ND
ND

wCT
WEIGHT

CONDITION COVR6 cOUNT (GRAMS)

4 .779

STHL 210327
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WEIGHT
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BIOTIC L)EFJSITIES  O F  INTkRll13AL URGAN115MS  FROM THE EASTERN  G U L F  OF AL AS KA

S T A T I O N  NBR: 2 YAKPTAGA (lATE: 1 0 / 1 3 / 7 4
LATITUDE% 60 380N LONGIT’UCIE: 147 25 90 w
STATION INVESTIGATED FOR 2Q8 HOURS B E G I N N I N G  A T  13:00 IN TIMF ZONE!  + 9
C A T A L O G  NBR: A(3740389 ZUNE/TRANSECTt 2 S!,!HsTRATE: AJO INFORMATION
P H O T O G R A P H  NF3R: 7 4 0 2 0 1 0 4 0 3  METER N13Rt 70 SURFACE TOPOGRAPHY: N(I INFORMATION
S A M P L I N G  TIMEI 14:23 AHROW NBR8
ELEVATIONI 1.06 METERS

GEAR: TRANSECT
(JUADRAT SIZE! .0625 SQUARE METERS SEDIMENT VOLUME:

SPECIES IDENTIFICATION
PHAEOPHYTA

FUCUS DISTICHUS
RHODOPHYTA

ODONTHALIA  FLOCCOSA
CNIDA141A

HYDROIDEA
RHYNCHOCOELA

RHYNCHOCQELA
ANNE.LIDA

ETEONE PACIFICA
}-
~> M

CHONE INFUNOI13ULIFORMIS
OLLUSCA%;

MYTILUS EDULIS
LACUNA CARININATA

CRUSTACEA
ANISOGAMMARUS SUBCARINATUS

EIRYOZOAN
BRYOZOAN

SEX

NO

Nfj

ND

No

NC)
No

ND
ND

No

ND

Ff?AG

2
i?

19
9 5

7

wET
WEIGHT

CONDITION COVRG COUNT (GRAMS)

STRL 12-207

4 . 2 9 7

o *
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fiAL. L 1974

STATION NBR: 2  YAK ATAGA DA’TE~ 10i] 3/74
L A T I T U D E :  6 0 380N L O N G I T U D E :  147 25 90 i~
STATION INVESTIGATED FOR 2s8 H O U R S  REGINNING AT 13:00 IN TIMF i!ONEi  +  9
C A T A L O G  NBR: AB740393 ZONE/TRANSECT: SUBSTRATE!  NO IN FO R MA T IO N

P H O T O G R A P H  NORt 7402010408 METEFI Nf3R; SURFACE TOPOGRAPHY% NO INFORMATION
S A M P L I N G  TIME: 14:23 A R R O W  NBR: D I GEAR$  NESTED  QUhDRAT
ELEVATION2 1006 METERS QUAD12AT  SIZE; .0156 S(JUARE  METERS SEDIMENT VOLUME!

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ULOTHRIX LAETEVIRENS
ULVA LACTUCA

pHAEOPHYTA
RALFSIA P A C I F I C A

RHODOPHYTA
RHODYMENIA  PALMATA
ODONTHALIA  FLOCCOSA

CNIOARIA
SEf?TULARELLA  TRICUSPIDATA

+
T(JRBELLARIA

TURBELLARIA;:
RHYNCHOCOELA

RHYNCHOCOELA
NEMATOllA

NEMATODA
ANNELIDA

ETEONE PACIFICA
E U L A L I A  VIRI131S
TYPOSYLLIS FASCIATA
NEREIS SP
SPIONIDAE
CHONE INFUKJDIi3ULIFORMIS
FABRICIA SAHELLA

MOLLUSCA
MYTILUS EI.)ULIS
COLLISELLA PELTA
LACUNA MARMORATA

PYCNOGONIDA
PYCNOGONIDA

CRUSTACEA
HARPACTICOIi3A
BALANUS GLANDULA
PENTIDOTEA UOSENSENSKII
AMPHIPODA

SEX

Nf)
NC)

ND

ND
ND

ND

ND

ND

ND
ND
NO
ND
ND
ND
No

ND
ND
No

ND

ND
No
Nlj
NCI

FRAG

wET
WEIGHT

CONDITION COVRG COUNT (GRAMSI

.209

.023

0 .

50503
1 .a342

W014
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0001

0.

. 0 0 2
0016
.002
0001
,001
.004
.001

,789
.012
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0129
.17’9
.019

7
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1
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0, LITERS
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WEIGHT

(GRAMS)

o .
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HI(.) TIC D E N S I T I E S  O F  INTERTIDAL. OH EJfiiNISMS J-LJOV T H E  FASTERN  GULP Or ALASKA
FALL l~J7~~

STATION NBRz 2  YAK bTAGA UATE:  10/13174
LATITUDES 60 380N LOf~(;lTUDE: 147 25 90 h
STATION INVESTIGATED F O R 2.8 tIwRs BEGINNJNG  AT 13:00 IN TIMF zoNE8  +  9
C A T A L O G  N13t?: AH740394 ZONE/’TRANSECTZ SUBSTRATE: NO INFoRMATION
P H O T O G R A P H  N8R:  7402010414 METER NBR: SURFACE TOPOGRAPHY: NO INFORMATION
SAMPLING TIME:  14:23 ARROW NBR: A 6 GEAR: NESTED OUAf)RAT
ELEVATION: 1 0 0 6  METERS QUADRAT SIZEt .0156 SWJARE M E T E R S SFDIMENT VOLUME:

SPECIES IDENTIFICATION
CHLOROPHYTA

ULOTHRIX LAETEVIHENS
PHAEOPHYTA

PYLAIELLA LITTORALIS
RHOOOPHYTA

RHOL)YMENIA PALMATA
ODONTHALIA  FLOCCOSA

TUR8ELLAR1A
TURBELLARIA

RHYNCHOCOELA

*
EMPLECTONEMA GRACILE

<j ANNELIDA
u’ ETEONE P A C I F I C A

TYPOSYLLIS FASCIATA
MOLLUsCA

MYTILUS EDULIS
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13ALANUS  GLANDULA
AMPITHOE  RUdHICATOIDES
HYALE S P

SEX

ND

Nl)

ND
ND

N()

ND

ND
No

NC)
ND

No
ND
ND

wFT
WEIGHT

cONDITION COVRG cOUNT (GRAMS)

, 3 8 9

. 0 1 7
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. 1 1 0

. 0 0 5

● 016
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. 0 0 4

. 5 7 3
● 140

. 0 0 3
● 009
● 013

FRAG
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1
1
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WEIGHT
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RIOTIC DENSITIES OF INTERTIDAL ORGANISMS ~ROM THE EASTERN GULF OF ALASKA
FAI,L 197~.

STATION NBR: 2 YAKATAGA DATE: 1 0 / ’ 1 3 / 7 4
L A T I T U D E :  6 0 3 8 0 N LONGITUDE: 147 25 90 w
STATION INVESTIGATED FOR 208 H O U R S  HEGINNJNG  AT 13:00 IN TII’+T ZONE!  + 9
C A T A L O G  NBR: A13740396 ZONE/TRANSECT: SUBSTRATE;  NO INFORMATION
P H O T O G R A P H  NHR! 7402010414 METER NBRi SURFACE TOPOGRAPHY: NO INFORMATION
SAMPLING TIME:  14$23 A R R O W  N!3Rt C 6 GEARs NESTEO QUADRAT
ELEVATION: 1006 METERS (JUADRAT S I Z E : .0156 5QUAHE METFRS SEDIMENT VOLUME:

wET
WEIGHT

SPECIES IDENTIFICATION SEX CONDITION COVRG COUNT (GRAMS)
CHLOROPHYTA

ULOTHRIX LAETEVIRENS ND .707
PHAEOPHYTA

RALFSIA P A C I F I C A ND 0.
RHOOOPHYTA

RHODYMENIA  PALMATA ND .807
PTEROSIPHONIA  BIPINNATA ND . 0 0 1

TURBELLARIA
TURBELLARIA N(3 ,007

NEMATODA
~. NEMATODA ND 0.
‘~ ANNELIDA
c1 ANNELIDA

ETEONE PACIFICA
ND .001
ND .017

TYPOSYLLIS FASCIATA ND 0001
SPIONIDAE ND
CHONE  INFUNDIBULIFORMIS

c o o l
ND ● 001

MOLLIJscA
ND .519MYTILUS EDULIS

LACUNA MARMORATA ND .602
PYCNOGONIDA

PYCNOGONIf)A ND
CRUSTACEA

● 001

BALANUs  GLANDULA No
AMPHIPODA

0.
ND ● 026

AMPITHOE  RU6RICATOIDES No . 0 0 9
HYALE SP ND .022

FRAG

1

12

1
24
3
1
1

7 2 6
3 8 3

4

1
2
1
1

0. LITERS

DRY
WEIGHT

(GRAMS)

o .
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0 .
o *

o .
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HIOTIC DEN5iTIES OF INTEf?TIUAL oHGhNISM5 l:ROf~  THE E A S T E R N  GU LF  OF ALASKA
FA~~  ](J74

STATION N13R: 2  ‘Y’AtiATAGA
L A T I T U D E I  60 380N

DATE:  ‘: ,3/74
LONGITUDE: 147’ 25 90 w

STATION INVESTIGATED FOR 2.8 HOURS  B E G I N N I N G  Al 13:00 IN TI~f JONE: *  9
C A T A L O G  NHR: AB740.398 ZONE/TRANSECT: SIJHSTRATE:  BEDF?ocK
P H O T O G R A P H  NBF?: 7402010417 METER NBR: SURFACE TOPOGRAPHY;  NO I N F O R M A T I O N
S A M P L I N G  TIME: 14:23 ARROW NEIR: D 8 GEAR: ARROW
ELEVATION\ 1006 METERS (JUAD14AT SIZE: e0625 S(J(JARE  METFRS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ULOTHRIX LAETEVIRENS
PHAEOPHYTA

ECTOCARPUS  SIMULANS
RHODOPHYTA

RHODY14ENIA PALMATA
CNIDARIA

sERTULARELLA  TRICUSPIDATA
ANNELIDA

SPIONIDAE
~ MOLLUSCA
+ MYTILUS EDULIS
‘< COLLISELLA PELTA

LACUNA SP
CRUSTACEA

PENTIDOTEA WOSENSENSKII
AMPITHOE  RUBRICATOIC)ES
OLIGOCHINUS L I G H T I
HYALE SP

BRYOZ(IAN
EJRyOZOAN

SEX

ND

ND

ND

ND
ND
ND

ND
ND
ND
ND

NCI

wFT
WFIGHT

CONDITION COvf?G COUNT (GRAMs)

.001

. 0 0 1

17.130

0001

. 0 0 1

1 . 3 1 1
.424

1 0 4 6 9

.001

. 2 2 6
,001
boos

0.

2

323
1

740

0. LITERS

DRY
WEIGHT

(GRAMS)

00

0.

4.036

0.

00

. 5 6 2
0 ,

,581

0.
0.
0.
0,

0.
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STATION NBR8 2 YA”Kb]-AGA ?.!TE: 10/13/”?4
LATITUK)EZ  60 380PI LONGiTUDE: 147 25 90 w
S T A T I O N  I N V E S T I G A T E D  FOR 2,8 HOURS  8EGINNiNG AT’ 13$00 IN TIf,fF ZOMEg +- 9
C A T A L O G  NBil: AH740399 Zt.)NE/Ti=?ANSECTi SUBSTRATE: BFOROCK
PHOTOGRAPH FJf3~: METER Nefi; SUf?FACE TOPC)GRfiPHY:  AI() INFORMATION
S A M P LI NG  TIME% 14:23 ARROW NeRt 020 GEAR! ARROW
ELEVATION$ 1006 METERS QUAORAT SIZE:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ULVA LACTiJCA
PHAEOPHYTA

ECTOCARPUS  SIMULANS
RALFSIA P A C I F I C A

RHOOOPHYTA
RHOOYMENIA  PALMATA

TUR13ELLARIA
TURBELLARIA

NEMATODA

+ NEMATOOA
T ANNELIDA

z ETEONE  P A C I F I C A
TYPOSYLLIS FASCIATA
CHONE INFUNDIBULIFORMIS
ENCHYTRAEIOAE

PIOLLUSCA
MYTILUS EDULIS
COLLISELLA PELTA
LACUNA MARMORATA

PYCNOGONIK)A
PYCNOGONIC)A

CRUSTACEA
HARPACTICOIOA
13ALANUS  GLANDULA
PENTIDOTEA WOSEN$ENSKII
AMPHIPODA
AMPITHOE  RUEIRICATOIDES
CALLIOPIELLA pf?ATTI
PONTOGENEIA  KONDAKOVI
PARALLO14CHESTES  SP

BRY020AN
BRY020AN

SEX

NO

NO
NIL)

ND

ND

NO

No
ND
ND
Nll

ND
No
ND

No

No
No
ND
ND
ND
ND
ND
ND

cONt)~~ION COVRG COUNT

3 4

WET
WEIGHT

{GRAMS)

,580

@o@()
.001

21.640

● lo-?

c o o l

0010
,9010
.098
eoo2

1 . 9 4 9
eoo2

5e330

, 0 0 3

0001
*127
e440
.001
eoo8
.010
*007
V03!5

.001

LITERS

DRY
PIEIGHT

(GRAMS)

Oe
0,

0.

0.
0.
0.
0.
0.
0.
0.
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BIOTIC D E N S I T I E S  O F  lNTERTIUA~. PHGANISMS  FI<C)M THE FASTERN  G U L F  OF A L A S K A

S P E C I E S  I D E N T I F I C A T I O N
PHAEOPHYTA

FUCUS DISTICHUS
CNIDARIA

HYDROIDEA
TURBELLARIA

TURBELLARIA
RHYNCHOCOELA

RHYNcHOCOELA
EMPLECTONEMA GRACILE

1; ANNELIDA

+ NEREIS SP
MOLLUSCA

MYTILUS EC)ULIS
C O L L I S E L L A  pELTA

LACUNA MARMORATA
CRUSTACEA

PENTIDOTEA wOSENSENSKII
AMPITHOE  RUHRICATOIDES
PARAMOENA COLUMBIANA

SEX CONDITION COVt?G

ND STRL

ND FRAG

Nr’)

N()
NCI

ND

ND
ND
ND

ND
ND
NO

FALL 1,/4

STATION N13R: 2  YAfiATAGA IJATE: 10/131-?’4
L A T I T U D E :  6 0 380N LONGITUDE:  147  25  90 W
sTATION I N V E S T I G A T E D  FOR 2,8 H O U R S  REGINNING A T  12:00 I N  TIMF ZONE:  +  9
C A T A L O G  NBR$  AH740401 ZONE/TRANSECT: SUEIST~?ATE: NO I N F O R M A T I O N
PHOTOGRAPH NRR: METKR N141?l SURFACE TOPOGRAPHY: NO INFORMATION
S A M P L I N G  TIMF: 14:23 ARROW  NRRI  F  I GFAR: POINT SA M P LE
ELEVATION: 1067 METERS QUAORAT S I Z E : ● 0625 S(JUARE METERS SEDIMENT VOLUME:

wET
wEIGHT

cOUNT (GRAMS)

49 6 6 6 0 9 5 0

1 . 0 6 4

5 . 0 0 8

3 0004
4 , 0 5 0

1 .002

9 2 2 , 4 4 4
16 3 * 5 9 5

631 1 . 5 8 0

4 , 7 0 8
2 .013

116 ● 486

o* LITERS

DRY
WEIGHT

[GRAMS)

152e550

o .

0 .

0 .
0 .

0 .

10312
2.034

● 888

00
o*
0 .



PALL 1’474

S T A T I O N  NSH:  i? YAK fiTfi  GA i)ATE: 10/13/74
LATITUDE$ 60 380N L O N G I T U D E :  147 .2!5 90 W
STATION INVESTIGATED FoR 2.8 HOURS  R.EGINNING  A-T 13:00 Iiw TIMF loNE: +9
C A T A L O G  N9R: AB7AQ402 ZONE/TRANSECT $ st_j@sTRATE: NO ihIFOHMATION
PHOTOGRAPH N13R: METER N13R: SURFACE  ?OPOGRAPI-IY:  NO I N F O R M A T I O N
S A M P L I N G  TIME: 14:2S ARRObi NBR! F 2 GEAR:  POINT %AMPLE
ELEVATION: le67 METERS (JUADRAT  SIZE: 0 0 6 2 5  SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
PHAEOF’HYTA

ELACHXSTEA  FUCICOLA
FUCUS DISTICHUS

k~O~=LuscA
MYTILUS EDULIS
LACUNA CARININATA

CRUSTACEA
BALANUS GLANDULA
PENTIDOTEA RESECTA

\=A ANISOGAMMARUS  SUf3CARINATU5

SEX CONDITION

NO
ND STRL

ND
NCI

AID
ND
ND

wE”?
wEIGHT

COVRG cOUNT (GRAMSI

3
4

78

3.457
631.9’30

.239

.407

,001
.613
,481

0, LITERS

DRY
WEIGHT

(GRAMS)

.396
1 3 0 , 6 9 0

0 .
0.

0,
0.
0 ,



SPECIES IDENTIFICATION
CHLOROPHYTA

ULVA LACTUCA
PHAEOPHYTA

HApLOGLOIA  ANDERSONII
FUCUS DISTICHUS

I?HOOOPHYTA
ODONTHALIA  FLOCCOSA

RHYNcHOCOELA
RHYNcHOCOELA
EMPLECTONEMA  GRACILE

MOLLUSCA
E MYTILUS EOULIS
CA COLLISELLA pELTA

LACUNA MARMORATA
CRUSTACEA

BALANUS GLANDULA
PENTIDOTEA WOSENSENSKII
AMPITHOli RUHRICATOIDES
PARAMOERA COLUMBIANA

BRYOZOAN
MICROPORINA 5P

SEX CONDITION COVRG

ND FRAG

ND
ND STRL

ND

ND
No

NO
ND
NO

ND
No
ND
ND

ND

FALL 1~’74

S T A T I O N  NHR: 2 YAKATAGA DATE.: 1 0 / 1 3 / ’ 7 4
L A T I T U D E :  6 0 3(3ON LONGITUOE: 1 4 7  2 5  90 W
STATION INVESTIGATED FOR 2,8 H O U R S  13EGINNIN6 A T  13:00 IN TI~lF  ZONE!  +  9
C A T A L O G  NBR: AB740403 ZONE/TRANSECT : SUHSTI?ATE:  NO I N F O R M A T I O N
PHOTOGRAPH Nt4R: METER NBR: SURFACE TOPOGHAPHYi  NO INFORMATION
SAMPLING TIME:  14:23 ARROW NBR: F  3 GEAH: POINT S A M P L E
ELEVATION: 1.97 METERS (JUADRAT  SIZE$ .0625 S(JUARE METFRS SEDIMENT VOLUME:

wET
WEIGHT

COUNT (GRAMS)

1 . 0 9 3

. 0 4 4
36 4 7 8 . 8 0 0

. 0 4 5

3 . 0 3 7
?5 ● 593

143 3 . 4 1 5
10 .862

364 , 9 2 4

15 .252
3 .561
1 . 0 0 3
4 . 0 1 5

. 0 7 3

0. LITERS

nRY
wEIGHT

(GRAMS)

o*

o .
A04.200

0.

0 .
0 .

1 ● 576
o .
0.

0 .
0 .
0.
0 .

0 .
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BlOTIC DENSITIES OF INTERTIIJAL  ORGANISMS  FROM THE EASTERN GULF OF A L A S K A

sPEcIES I D E N T I F I C A T I O N
CHLOROPHYTA

ULOTHRIX LAETEVIRENS
ENTEROMORPHA LINZA
ULVA LACTUCA

PHAEOPHYTA
ECTOCARPUS SIMULANS
RALFSIA P A C I F I C A

RHODOPHYTA
RHOOYMENIA  PALMATA
ODONTHALIA  FLOCCOSA

‘- CNIOARIA

E SERTULARELLA  TRICUSPIDATA
ANTHROZOA

TURBELLARIA
TURBELLARIA
TuRBELLARIA
TURBELLARIA
TUR6ELLARIA

RHYNCHOCOELA
RHYNCHOCOELA
RHYNCHOCOELA

NEMATODA
NEMATODA
NEMATOOA

ANNELIDA
ETEONE P A C I F I C A
EULALIA VIRIDIS
TYPC)SYLLIS FASCIATA
TYPOSYLLIS FASCIATA
EXOGONE VERUGERA
NEi?EIs SP
CHONE  INFUNDIBULIFORMIS
FABRICIA SABELLA
ENCHYTRAEIDAE

SEX CONDITION COVRG

N r)
No

ND
ND

N [)
NK)
No
Nr)

ND
ND

ND
ND

ND
ND
NO
NCI
ND
ND
ND
ND
NC)

FALL 1 ‘4

S T A T I O N  NBH: Z YAKATAGA l)ATE : ] 0 / 1 3 / 7 4
L A T I T U D E :  6 0 380N LONGITUDE: 147 25 90 w
STATION INVESTIGATED FOR 2,8 H O U R S  B E G I N N I N G  A T  13:00 1~~ Tl”F ZONE% + 9
C A T A L O G  NBR: AH740431 ZONE/TRANSECT: SUBSTRATE: N() INFORMATION
PHOTOGRAPH NBR: 7402010405 METEI? NHR$ SURFACE Topography NO INFORMATION
S A M P L I N G  TIME; 14:23 ARROW  NBR: Z  1 GEAR: ARROW
ELEVATION: 1,06 METERS QUADRAT SIZE: .0625 SQUARE M E T E R S SEDIMENT VOLUME:

wET
WEIGHT

COUNT (GRAMS)

, 2 0 9
.641
.115

1.788
● 001

80491
2,623

, 0 1 4
. 4 5 0

9004
, 0 0 5
.013
. 0 1 2

● 001
● 001

● 001
. 0 0 1

. 0 0 9
● 016
. 0 0 1
. 0 0 2
. 0 0 1
.001
. 0 1 5
. 0 0 1
. 0 0 1

6
2

13
14

1
1

1
2

19
1
4
4

1
(3
1
1

0. LITERS

@RY
wEIGHT

(GRAMS)

o .
0 .
0 .

0 .
0.

0 .
o *

o *
0 .

0 .
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F A L L  1(174

S’TATION  NijR: 2 YAK bTAGb D A T E :  ]0/13/74
LATITUDE: 6(J 3HON LONGITUDE: 147  25 90 M
STATION INVESTIGATED FOR 2’.8 H O U R S  BEGINNING A T  13:00 IN TIMF ZONE!  +  9
C A T A L O G  NBR: AH740432 ZONE/TRANSECTt SVHSTRATE: No IN F O R M A T I O N

P H O T O G R A P H  FJBR: 7402010414 METER NHR: SUNFACE TOPOGRAPHY: NO INFORMATION
S A M P L I N G  TIMEt 14:23 ARROW  NBR: Z  6 GEAR: ARROW
ELEVATION: 1006 METERS QUADRAT SIZE: *0625 SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ULOTHRI)( LAETEVIRENS
PHAEOPHYTA

ECTOCARPUS  SIMULANS
PYLAIELLA L I T T O R A L I S
RALFSIA P A C I F I C A

RHODOPHYTA
RHODYMENIA  PALMATA
PTEROSIPHONIA EIIPINNATA
ODONTHALIA  FLC)CCOSA

TURBELLARIA

+ TURBELLARIA
m TURBELLARIA
u TURBELLARIA

TURt3ELLARIA
RHYNCHOCOELA

EMPLECTONEMA
NEMATODA

NEMATODA
NEMATODA

ANNELIDA
ANNELIDA
ETEONE PACIFICA
TYPOSYLLIS FASCIATA
SPIONIDAE
SPIONIDAE
SABELLIDAE
CHONE INFUNDI(3ULIFORMIS

MOLLUSCA
MYTILUS EDULIS
LACUNA SP
LACUNA MARMORATA

SEX

Nn

NO
ND
ND

ND
ND
ND

ND
ND
ND
ND

ND

ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

QJET
WEIGHT

CONDITION COVE?G COUNT (GRAMS)

1.097

e809
● 017

0.

6,258
● 001
. 1 4 7

. 0 0 5

. 0 1 7

. 0 0 7
,042

. 0 1 9

0 .
. 0 0 1

.001
0013
~027
● 001
0001
● 003
● 001

lm867
. 6 0 8

2o155

2
16
12
4 9

4

2

1
40
4 6

5
1
1
1

2 2 0 4
3 7 3

1325

0. LITERS

DRY
WEIGHT

(GRAMS)

0.

0 .
0.
0 .

0 .
0 .
0 .

0 .
0 .
0 .
0 .

0 ,

o *
o .

00
0 .
0 .
0 .
0 .
0 .
00

0 .
0 ,
0 .
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SPECIES OF KATALLA BAY

CHLOROPHY TA
Ghlorophyta
Ulva lac tuca
Codium fragile

PHAEOPHY TA
Fucus distichus

RHODOPHY TA
Bossiella chiloensis
Pterosiphonia bipinnata
Odonthalia floccosa

CNIDARIA
Anthrozoa

RHYNCHOCOELA
Rhynchocoela

NE MA TODA
Nematoda

ANNE LIDA
Harmothoe imbricata
E teone pacifica
Typos yllis fasciata
Nereis sp.
Polydora sp.
Spio filicornis
Rhynchospio sp.
Enchytraeidae

MOLLUSCA
Mytilus edulis
protothaca staminea
Macoma balthica
Mya arenaria
Gastropoda
Collisella pelts
Margaritas sp.
Margaritas helicinus
Li ttorina sitkana
Littorina scutulata
Lacuna carininata
Lacuna marmorata
Cerithiopsis sp.
Nucella lamellosa
Odostomia sp.

CRUSTACEA
TlOracica
Balanus balanoides
Balanus gland ula
Balanus rostratus
Camp:laspis  verrucosa
Tanidacea



CRUS TACEA  cont.
Pentidotea  wosensenskii
Gnora.mosphaeroma oregonensis
Amphipoda
Ampithoe  rubricata
A.mpithoe rubricatoides
Corophiidae
Anisoga.mmarus  subcarinatus

BRYOZOA
Bryozoan

AS TEROIDEA
Leptasterias sp.
Leptasterias hexactis
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HfOTIC UENSI TIES OF I N T E R T I D A L  0HGAN15MS  FROM TiIE E A S T E R N  GULF O F  A L A S K A
FALL -;rfi

STATION NEIR: 3  KATALLA DATE:  10/15/74
L A T I T U D E :  bO 16 50  N LONGITUDE; 144 36 50 w
STATION INVESTIGATED FOR 3.5 HOUF?S BEGINNING A T .?;00 I N  TIMF ZONE: +](.)
C A T A L O G  NBH: AH740416 ZONE/TRANSECT! SU13STRATE! NO IN FO RM A T IO N
PHOTOGRAPH NHR\ METEM NRR! SURFACE TOPOGRAPHY NO INFORMATION
SAMPLING TIME: 4;45 ARROW NBR: F  2 GEARI P O I N T  SAMPLE
ELEVATION: 1097 METERS QuADRAT SIZE; Q0625 SQUARE  METERS SEDIMENT VOLUME:

WET
WEIGHT

S P E C I E S  IDENTIFICATION SEX CONDITION COVRG COUNT (GRAMS)
PHAEOPHYTA

FUCUS DISTICHUS No STf?L 11,082
CRUSTACEA

PENTIDOTEA WOSENSENSKII ND 1 . 0 0 2

0 . LITFRS

DRY
WEIGHT

(GRAMS)

3 0 1 1 0

(-),
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HIOTIC DENSITIES OF INTERTIDAL ORGANISMS  FROM T H E  FASTERN  G U L F  O F  A L A S K A
FALL 19”74

S T A T I O N  NBR: 3 KATALLA l)ATEi 10/15/’74
LAT’ITUDEt 60 1 6  5 0  N L o n g i t u d e  144 3b 5 0  h
STATION INVESTIGATE(I F u R 305 HOURS B E G I N N I N G  AT 3:00 IN TIMF Z O N E : +Ao
C A T A L O G  N13Ri At17.40418 ZUNE/TRANSECT : .SUi3STRATE:  NO I N F O R M A T I O N
PHOTOGRAPH NBR: METER NBR: SURFACE TOPOGRAPHY: No INFORMATION
SAMPLING TIME: 4:45 ARROW NBR: F 6 GEAR: POINT SAt4pLE
ELEVATION: 1-97 METFRS QUADRAT SIZE: 00625 SQUARE METERS SEDIMENT VOLUME:

WET
wEIGHT

S P E C I E S  I D E N T I F I C A T I O N SEX CONDITION CCIVRG cOUNT (GRAMS)
PHAEOPHYTA

FUCUS DISTICt-lUs ND STRL 7 3 2 , 0 0 0
MOLLUSCA

LITTORINA SITKANA Nll 2 ● 165

0 . LITEHS

DRY
wEIGHT

(GRAMS)

7 . 6 0 0

00
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FA\.L 1974

S T A T I O N  NBR$ 3 KATALLA DATE: 10/15174
LATITUDEg 60 16 50 N LONGITUDE: 144 36 50 M
STATION INVESTIGATED FOf? 3,5 HOURS H E G I N N I N G  A T 3:00 INJ TI?’” ZONE$ *1O
C A T A L O G  NBR: A8740420 ZONE/TRANSECTl SUBSTRATE: IQfl INFORMATION
P H O T O G R A P H  NF!R: 7402010482 METER Nf3R: SURFACE TOP OG R A P H Y;  No INFORMATION
SAMPLING TIME: 4:45 A R R O W  N8R$ F 8 GEAR! POINT S A M P L E
ELEVATION: 1.97 METERS (JUADRAT’ SIZE! ● 0625 SQUARE METERS SEDIMENT VOLUME:

wET
WEIGH7

(GRAMS)

4 2 . 1 4 0

.152

.239

. 2 4 8
● 353
.235

. 4 1 7

S P E C I E S  I D E N T I F I C A T I O N
PHAEOPHYTA

FUCUS DISTICHUS
MOLLUSCA

MYTILiJS EDULIS
COLLISELLA PELTA
LITTORINA SITKANA
LITTORINA SCUTULATA
LACUNA CARININATA

CRUSTACEA
PENTIDOTEA WOSENSENSKII

SEX CONDITION COVRG COUNT

ND

ND
ND
ND
ND
NCI

STRL

1
6
2
5

19

7

0 . LITFRS

DRY
WEIGHT

(GRAMS)

8 . 9 1 9

r.
0.
0 .
0 .
0 .

o*

P
m
-.1
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Al,... ~ 7 , .+

STATION Ntl H
L A T I T U D E ,  6; d 5;’~iALL;”

uAT -.: jO/ 15/74
● I.ONGITUOE; !44 3b 50 b

STATION INVESTIGATED FOR 3.5  HOURS HEGINNING AT 3:00 IN TIMF 10NE: +10
C A T A L O G  NBR: AH7’404i?3 ZUNE/TRANSECT1 SUBSTRATF$  NO I N F O R M A T I O N
PHOTOGf?APH NBR$ METER Nal-?: S(J&?FACE  TOPOGRAPHY!  NCI I N F O R M A T I O N
SAMPLING TIMF$ 4:45 ARROk NBR: F]l (;TFA$?: POINT TA~PLE
ELEvATION: 1.97 MEIFRS QUADHAT !51ZE$ ● 0625 s(JUARE METERS SEDIMENT  VOLUMEI 0.

wET
WE,IGIIT

S P E C I E S  I D E N T I F I C A T I O N SEX CONDITION COVRG COUNT (GRAMS]
PHAEOPHYTA

FUCUS DISTICHUS ND STHL 10 3 3 . 9 4 5
MOLLUSCA

MYTILUS EDULIS N [) 4 16s471
MYTILUS EOULIS ND 1 .001
BALANUS GLANDULA No 10 . 9 5 9
BALANUS GLANDULA ND 10 . 9 5 9
GNORIMOSPHAEROMA  OREGONE.NSIS ND 1 , 0 1 4
FIMPITHOE  RUBRICATOIOES NO 1 , 0 0 4
CORUpHIIDAE SP NO 1

+
Qool

cl
(.O

LITFRS

DRY
WEIGHT

(GRAMS)

80111

7 . 1 3 0
0.
00
0,
0,
0,
0,
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BIOTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA
FALL 1974

STATION NBF?: 3  KATbLLA [IATE: 10/15/74
L A T I T U D E :  6 0  1 6  5 0  N L O N G I T U D E I  1 4 4  36 50 w
STATION INVESTIGATED FOR 3 ,5  HOURS BEGINNING AT 3:00 I N  TIMF ZONE! +10
C A T A L O G  Nt3R: AB740425 ZONE/TF?ANSECTi SUBSTRATE: NO INFORMATION
PtiOTOGRAPH  NBR;  7 4 0 2 0 1 0 4 9 8  M E T E R  NBR: S U R F A C E  TOPOGRAPH~:  N O - I N F O R M A T I O N
SAMPLING TIME! 0:00 A R R O W  Nf31+t 14 GEAR: ARROW
ELEVATIONI METERS QUAORAT S I Z E ; .0625 SQUARE METERS SEOIMENT

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

COC)IUM FRAGILE
RHOOOPHYTA

80SSIELLA
CNIDARIA

ANTHROZOA
ANNELIDA

HARMOTHOE
NEREIS SP

CHILOENSIS

IMBRICATA

~ MOLLUSCA
MYTILUS EDULIS

; MYTILUS EOULIS
PROTOTHACA STAMINEA
MYA ARENARIA
COLLISELLA PELTA
LITTORINA SITKANA
LITTORINA SCUTULATA

CRUSTACEA
13ALANUS  BALANOIOES
.BALANUS  GLANOULA
BALANUS ROSTRATUS
PENTIDOTEA WOSENSENSKII
GNORIMOSPHAENOMA  OREGONENSIS
AMPITHOE  RU13RICATOIDES
COROPHIIOAE SP
ANISOGAMMARUS  SUBCARINATUS

BRYOZOAN
t3RYOZOAN

ECHINODERMATA
LEPTASTERIAS HEXACTIS

SEX

NC)

ND

ND

No
ND

No
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
NO
ND
ND

ND

ND

CONDITION COVRG COUNT

3

1
1

12
8
1
1

75
11

2

1
14

1
2

21
6 2

1
1

3

1

VOLUME :

wET
WEIGHT

(GRAMS)

2,140

. 2 3 5

2,720

Sool
.001

36a897
.451
0003
0164

6.230
,072
. 0 5 3

,072
.233
.407
,103
, 2 2 6

10134
.001
. 0 0 1

10995

,423

0. LITERS

DRY
wEIGHT

(GRAMS)

, 4 4 8

0,

● 420

0,
0 .

15.757
0 ,
0.
0.
3e501
0 .
0.

0.
0 .
0 .
0.
0,
0 ,
0 ,
0 .

0 4 0 4

0 ,
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1310TIC DENSITIES OF INTERTIDAL O R G A N I S M S  FROM THE  FASTERN  GULF OF A L A S K A
;ALL 1974

STATION NEIR: 3  KA’~ALLA DATE : 10/15/74
L A T I T U D E :  6 0  16 50 N L O N G I T U D E :  1 4 4  3 6  50 W
STATION INVESTIGATED FOR 305 HOURS BEGINNING AT .~:f)(-) IP~ “1!:!= zoNEt +10
C A T A L O G  NtlR: AF3740428 ZUNE/TRANSECTt S U B S T R A T E :  N(1 INFORMATION
PHOTOGRAPH NF3R: 7402!010510 M E T E R  N(3R: SURFACE TOPCGRLPHY:  NO INFORMATION
SAMPLING TIME: 4:45 ARROW NE3R: 4 3 GEAR: ARROW
ELEVATION: METERS QUAORAT SIZEI ,0625 !3QUARE METFRS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N

CNIDARIA
ANTHROZOA

ANNELIDA
ETEONE PACIFICA
TYPOSYLLIS FASCIATA
ENCHYTRAEIDAE

MOLLUscA
MYTILUS EOULIS

m MYTILUS EDULIS
g MYTILUS EDULIS

MACOMA 13ALTHICA
COLLISELLA PELTA
MARGARITAS HELICINUS
LITTORINA SITKANA
LITTORINA SITKANA
LITTOl+INA SCUTULATA
LACUNA MARMORATA
LACUNA MARMORATA
cERITHIOPSIS SP

CRUSTACEA
BALANUS GLANDULA
TANIDACEA
GNORIMOSPIIAEROMA  OREGONENSIS
AMPHIPODA

13RYOZOAN
Bf?YOZOAN

ECHINODERMATA
LEPTASTERIAS SP

SEX

Nt)

ND

ND
Nt)
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

N 1)
ND
Nll
ND

ND

ND

CONDITION COVRG COUNT

5

1

1
2
3

70
14
6 8

1
9(I

1
1

DEAD
UEAO

1

5

8
1

268
1

3

1

WET
WEIGHT

(GRAMs)

, 0 5 2

, 0 6 0

● 002
. 0 0 3
. 0 0 s

2290000
6 . 4 0 0
5 . 7 0 0

. 3 9 0
10530

. 0 0 7

. 0 1 2
0,
0.

.001
00

,052

● 350
. 0 0 1

1 . 1 2 0
. 0 0 2

● 004

. 0 1 0

0, LITERS

DRY
WEIG+T

(GRAMS)

0 .

0 ,

0.
0 .
o*

105*7OO
3.843
3 . 4 4 1
0 .

● 802
o *
o .
o*
o*
0 .
0.
0 .

O*
o *
.225

0.

0 .

0 .



~Lul i~ ULNS~”l CMI lUA1.  URVAIVJ3P13 rlXUfU if7C.  EA~JCMrN  vUL.r ur ~~bann
FALL  1974

STATION NBR: 3  KATALLA OATE:  10/1!5174
LATITUC)E$ 6 0  1,6 50 N L O N G I T U D E :  144 36 50 w
S T A T I O N  IrdVESTIGATECI  FOR 3,5 HOURS B E G I N N I N G  AT 3:00 I N  TIME ZONE$ +10
C A T A L O G  NBR1  AB740429 ZONE/TRANSECT ! SUBSTRATE$  NO I~JFOf?MATION
P H O T O G R A P H ”  NBR; 7402010509 METER NBR: SURFACE TOPOGR.4PHY2  No INFORMATION
SAMpLING TIME: 4;45 ARROW  N B R :  4 9 GEAR: ARROW
ELEVATION: METERS QUAI)F?AT  SIZES ● 0625 SQUARE METERS

SPECIES IDENTIFICATION
CIiLOf?OPHYTA

ULVA LACTUCA
PHAEOPHYTA

FUCUS DISTIC1-tUS
RHOL)OPHYTA

ODONTHALIA  FLOCCOSA
CNIDARIA

AN’THROZOA
RHYNCHOCOELA

RHYNCHOCOELA

w
NEMATOOA

NEMATOOA

z ANNELIOA
,ETEONE P A C I F I C A

TYPOSYLLIS FASCIATA
NEREIS SP
POLYOORA  SP
S P I O  FILICORNIS
RHYNCHOSPIO  SP
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EDULIS
MYTILUS EOULIS
MYTILUS EOULIS
PROTOTHACA ST’AMINEA
~OLLISELLA pELTA
LACUNA CARININATA
NUCELLA  LAMELLOSA

CRUSTACEA
E3ALANUS GLANDULA
TANIOACEA
PENTIDOTEA WOSENSENSKII
GNORIMOSPIIAEROMA  OREGONENSIS
AMPITHOE  RUBRICATA. . . -,. -” -. ...,, ,,-, --

SEX CONCIITION COVRG

ND

IUD Ff?TL

ND

ND

ND FRAG

ND

N(I .
ND
ND
ND
ND
ND
ND

ND
ND
NO
ND
NO
ND
ND

ND
ND
ND
No
NO
. n

SEDIMKFJT VOLUME: 0 .

COUNT

1

1

18

2
2
1
2
5

12
4

1

2 2
5
1
3

!7

‘ WET
WEIGHT

(GRAMS)

2e069

7e902

6072,0

9c650

0003

* 0 0 4

. 0 0 8
*001
@oo3
*009
*005
. 0 2 0
. 0 1 0

2.117
. 6 3 1

3’s906
0001

5 0 9 4 4
2*273

. 1 8 8

1 *562
. 0 3 0
. 2 0 7
Q055
. 0 0 2
,,095

LITERS

DR Y

WEIGHT
(GRAMS)

● 404

2,231

3 , 9 0 6

0 .

0 .

0 .

o *
o *
o .
0,
0 .
0 .
0 ,

.863
9224

1.498
0 .
3,221

*958
0145

e710
o ,
0.
Oe
0.
0,,



0° 0=

na
Z z

20’7



SITE



SPEC~S OF N41DIILE  TON ISLAND

CHLOROPHY T-A
Chlorophyta
Ulva sp.
Ulva lactuca

PH.AEOPHY TA
Fucus distichus

RHODOPHY TA
Bossiella plumosa
Gigartina  papillata
Rhodymenia  palmata
Rhodymenia per tusa
Odonthalia floccosa

RHYNCHOCOE LA
Rhynchocoela

NE MA TODA
Nematoda

ANIYE LIDA
.Annelida
Polychae ta
Polynodontidae
Eteone pacifica
Typos yllis fasciata
Nereis procera
Spio filicornis
Spiophanes bomb yx
Rhynchospio sp.
Pygospio californica
Capitella capitata
Heteromastus filiformis
Abarenicola  pacifica
Myriochele heeri
Enchytraeidae

.MO LLUSCA
Mytilus edulis
Littorina sitkana

CRUSTACEA
Platycopa
Harpacticoida
Pentidotea ~vosensenskii
Ampithoe rubracatoides
Oligochinus  li~hti

INSE C TA
iinsecta
Chironomidae

BRYOZO.4
Bryozoan

BRACHIOPODA
Brachiopoda



ErEAvijoki: E1Eb2 OnVDhI 2IE: O 2CflVbE jEh? 2EDIPE11 A0rflE:
2wbrn4e iT4E: S:S2 Vt3bOM 11Bb: eEV: CObE
bHO1OeEbH .1Rb: E.LEh fr1G 2rIKEVCE IObO(h7bHA xri o WnD

cvivroe ie: GOO2 VE\15VVECJ. flR2ibVAE
21V1101'i Ik1AE1IGV.LED EO1 s; HOflh2 EeIVin4o Vi. J:SO v So4E IO
rVIILnDE: S& O i roveIlnDE: JQ SS 20 M
jjIoi theM: p xor,rioi IrvvD 1)V1E JO\J\

S P E C I E S  IDENTIFICJ,TION
RHO@OPHYTA

ODONTHALIA  FLOCCOSA
AIWE1..IC)A

ANNELIDA
POLYCHAETA
ETEONE F’ACIFICA
S P I O  FILICORNIS
SPIO FILICORNIS

ro HETEROMASTUS  FILIFORkIIS
b ABARENICOLA  PACXFICA
c1 ENCHYTRAEIDAE

INSECTA
CHIF?ONOMIOAE

BRYOZOAN
E?RYOZOAN

SEX

No

NO
ND
ND
ND
ND
ND
NO
NO

ND lMTR

wET
WEIGHT

{GRAMS)

.044

.037
*(924
.004
Qols
0006
,342

2.345
● 003

.010

@o18

1s000 L I T E R S

DRY
WEIGHT

(GRAMS)

00

0.
0.
0.
0.
o*
o .

● 385
0.

0 ,

09



HI(.)TIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA
FALL 1974

S T A T I O N  NBR$  5 M1[.,!3LtiTON  ISLAND DATE!  10/14/?4
L A T I T U D E :  5 9  2 5  2 0  N LONGITUDE: ]46 ?~ 50 W
S T A T I O N  I N V E S T I G A T E D  FOR 2.2’ HOURS BEGINNING AT 1:20 IN TI~~ ?ONE: +10
CATALOG NBRs  AB740406
PtloTOGRAPH  NBR:

ZONE/TRANSECT: SI.JBSTRATE; MIJD
METER NBR: SURFACE TOPOGRAPHY; SILT OR MUD

SAMPLING TIME~ 0:00 ARROW NE3R! GEAR: CORE
ELEVATIONI METERS QUADRAT SIZE; O* SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ULVA SP
RHOOOPI-IYTA

RHODOPHYTA
GIGARTINA PAPILLATA

RHYNCHOCOELA
RHYNCHOCOELA

NEMATOOA
NEMATODA

K) ANNELIDA
POLYCHAETA

k? ETEONE pACIFICA
SPIOPHANES t30Mf3YX
CAPITELLA CAPITATA
ABARENICOLA PACIFICA

MOLLUSCA
LITTORINA SITKANA
LITTORINA SITKANA

CRUSTACEA
AMPITHOE  RUBf?ICATOIC)ES

INSECTA
CHIRONOMI!JAE

6RYOZOAN
BRYOZOAN

SEX

ND

ND
ND

NO

ND
ND
ND
ND
ND

ND
ND

ND

ND

ND

CONDITION COVRG

FRAG

FRAG

FRAG

FRAG
FRAG

FRAG

DEAD

IMTR

COUNT

1

1

1

15

1
1

20
1

2
7

1

1

WET
WEIGHT

(GRAMS)

.058

● 002
.002

.219

. 0 0 2

● 005
. 0 1 3
. 0 1 7
. 0 4 7

3 . 3 1 5

, 2 8 6
● 318

● 003

. 0 0 1

● oo9

1oOOO L I T E R S

DRY
WEIGHT

( G R A M S )  .

00

0.
0.

0.

0.

0 .
0 .
0 .
0 .

● 737

o .
0 .

0 .

0,

0 .



STATjON NE)t?: 5  MIOOLETON ISLAND DATE: 10/14.’”?4
LATITUDE: 59 2 5  2(J N LONGITUDE$  J46 22 50 W
STATION I N V E S T I G A T E D  F O R  2.2 H O U R S  HEGINNING AT ~:~o IN T]lMF ZONEj +10
C A T A L O G  NBR: A13740407 ZONE/TRANSECT: SUkj5?RATE: MUCI
PHOTOGRAPH NBR: METER NURt SuRFACE  T O P O G R A P H Y :  SILT OR M\J[)
SAM.PLING  T I M E : 0:00 ARROW  NE!R! GEAR:  CORE
E l e v a t i o n METERS QUADRAT SIZE: 0. S(JUARE METERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
NEMATODA

NEMATODA
ANNELIDA

POLYCHAE’TA
ETEONE PACIFICA
SPIO FILICORNIS
SPIOPHANES (30M8YX
PYGOSPIO C A L I F O R N I A

M HETEROMASTUS  FILIFORMIS
& ABARENICOLA  P A C I F I C A
p,J ENCHYTRAEIOAE

MOLLUSCA
LITTORINA SITKANA “

CRUSTACEA
CHIONOECETES  SP

SEX

Nt)

ND
ND
ND
ND
ND
ND
ND
ND

No

ND

CONDITION COVF?G

FRAG

COUNT

3

1
1

27
2 3
2 4
15
14

3

1

1

MET
WEIGHT

(GRAMS)

aool

e025
.001
,036
9034
. 0 0 6
-156

2,694
● 005

eoo3

● 071

1.000 L I T E R S

DRY
WEIGHT

(GRAMS)

o*

0 .
0 .
0 .
0 .
0 ,
0.

*645
0,

0 .

0 ,



BIOTIC DENSITIES OF INTERTIDAL ORGANISM<  FROM  THE EASTERN GULF OF ALASKA
FrfLL  ly~/J

STATION NBR: 5  MII)DLETON ISLAND “ATE: 1 0 / 1 4 / ’ 7 4
LATITUDE~ 5 9  2 5  2!0 N L O N G I T U D E :  146 22 50 kJ
STATION INVESTIGATED FOR 2,2 HOURS BEGINNING AT l:po IN “’IMF ZONEI +10
CATALOG NBR: Ai3740408 ZONE/TRANSECTi SUBSTRA~E$  H’lD
PHOTOGRAPH NBR$ METER NBR$ S U R F A C E  TOPLGRAPHY1  SILT OR MuD
S A M P LIN G TIME\ 0:00 ARROW NBRI GEAR: CORE
E l e v a t i o n METERS QUADRAT SIZE\ 0, SQUARE METERS

S P E C I E S  I D E N T I F I C A T I O N
PHAEOPHYTA

FUCUS DISTICHUS
I?HODOPHYTA

RHODOPHYTA
RHODYMENIA  PERTUSA

NEMATODA
NEMATODA

ANNELIDA
NEREIS PROCERA
S P I O  FILICORNIS

: SPIOPHANES BOM13YX
C..J CAPITELLA CAPITATA

ABARENICOLA  pACIFICA
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EDULIS

CRUSTACEA
OLIGOCHINUS L I G H T I

6RYOZOAN
13RYOZOAN

SEX CONDITION COVRG

ND STRL

ND
ND

ND

ND
ND
ND
ND
NO
ND

NC)

ND

ND

SEDIMENT VOLUME$

COUNT

1

16

3;
4 3

8
5

19

1

2

WET
WEIGHT

(GRAMS)

9.210

● oo9
.673

● 002

● 070
. 0 1 0
. 0 3 4
. 0 9 2

4 , 3 4 7
, 0 2 3

● 001

* 0 0 2

● 001

1 , 0 0 0  L I T E R S

DRY
WEIGHT

(GRAMS)

3 , 6 9 0

0 .
0 ,

0 .

0.
0 ,
0 .
0.

● 637
0 .

0 .

0 .

0 .



HIOTIC D E N S I T I E S  O F  INTEf?TIUAL Of+GAN~S~S FROM T~E EASTERN GULF OF ALASKA
FALL  1 9 7 4

STATION NBR8 5  MI!31)LETON ISLAND DATE! 10/14/7’4
L A T I T U D E :  5 9  25 20 h! L O N G I T U D E :  146 22 50 W
S T A T I O N  I N V E S T I G A T E D  FOR 2 ,2  HoURS BEGINNING AT 1:20 TN “TI~F  ZONE: +10
C A T A L O G  NBR$ AB740409 ZONE/TRANSECT 8 $UBSTRATE~  iVi.JD
PHOTOGRAPH NBRt METER NEIR: S U R F A C E  TOPOGRAPHY:  SILT OR MUD
SAMPLING TIMEr 0:00 ARROW NBR: GEAR:  C O R E  .
ELEvATION$ METERS QUAORAT S I Z E :  00 SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
ANNELIDA

POLYCtlAETA
ETEONE PACIFICA
NEREIS PRoCERA
RHYNCHOSP~O SP
PYGOSPIO C A L I F O R N I A
CAPITELLA CAPITATA
ABARENICOLA  P A C I F I C A

INSECTA
CHIRONOMIDAE

SE8

ND
ND
Nl)
NO
ND
ND
NO

ND

CONDITION COVF?G COUNT

IMTR 1

WET
idEIGHT

(GRAMS)

0020
* 0 0 1
SO09
● 011
. 0 5 8
. 1 4 7

1.844

.001

1,000 LITERS

DRY
WEIGHT

(GRAMSI

0,



FALL 1974

STATION N8H~ 5  MIIJ[)l.ETON ISLAND
L A T I T U D E :  5 9  2 5  2 0  N

DATE:  1 0 / ’ 1 4 / 7 4
LONGITUDE~  146 2 2  5 0  W

STATION INVESTIGATED FOR 2-2 HOURS BEGINNING AT 1:20 I N  TIMF ZONE: +10
CATALOG N(3R: AB74041O ZOIQE/TRANSECTt SUHSTRATE:  MIJO
PHOTOGRAPH N8R: METER NBR\ SuRFAcE  TOPOGRAPtIYt  S I L T  O R  M U D
SAMPLING TIME: 0$00 ARROW NBRt GEAR: CORE
ELEVATION: METERS QUADRAT SIZE2 0. SQUARE METERS SEDIMENT VOLUMEI

MET
WEIGHT

S P E C I E S  I D E N T I F I C A T I O N COUNT (GRAMSI
NEMATODA

NEMATODA 2 6 4 ● 007
ANNELIDA

ETEONE  P A C I F I C A 1 ● 003
NEREIS PROCERA
SPIO FILICORNIS

4 . 0 3 7

SPIOPHANES BOMBYX
61 , 0 6 1
3 7 . 0 2 2

RHYNCHOSPIO  SP 148 .228
CAPITELLA CAPITATA 25 . 1 6 5

N AE3AI?ENICOLA PACIFICA a 4.383

G MOLLLISCA
MYTILUS EDULIS 2 0.

INSECTA
CHIRONOMIOAE 2 . 0 0 1
CHIRONOMIOAE 3 . 0 0 3

BRYOZOAN
BRYOZOAN . 0 0 5

SEX CONDITION COVRG

ND

ND
NO
No
NCJ
ND
ND
ND

ND DEAD

ND IMTR
ND IMTR

NO

1,000 L I T E R S

DRY
wEIGHT

(GRAMS)

o .

0 .
0 .
0 ,
0 .
0 .
0 .

● 635

o *

0.
0 ,

0 .



L 810TIC D E N S I T I E S  OF I N T E R T I D A L  ORGANISMS  FROM THE E A S T E R N  GULF OF A L A S K A
FALL. 1974

S T A T I O N  N8R: 5 MILIDLEYON  ISLAND :)ATE: lo/14#74
L A T I T U D E :  5 9  2 5  2 0  N L O N G I T U D E :  146 22 50 w
S T A T I O N  I N V E S T I G A T E  F(IR 2e2 H O U R S  B E G I N N I N G  A T 1:20 !N TI:!E ZONES +10
C A T A L O G  NBR:  AB740411 ZONE/TRANSECT: SU13STRATEI  MUI)
PHOTOGRAPH NBR: METER IYBR: SURFACE TOPOGRAPHY:  slLT OR MUD
SAMPLING TIME: 0:00 ARROW N13R: GEAR: CORE
ELEuATIoN: METERS QUADRAT SIZE: 0, SQUARE METERS

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

CHLOF?OPHYTA
RHODOPHYTA

BOSSIELLA PLUMOSA
ODONTHALIA FLOCC05A

NEMATOD,A
NEMATODA

ANNELIDA
POLYCHAETA

: NEREIS PROCER/a
m’ RHYNCHOSPIO  SP

PYGOSPIO CALIFOF?NICA
tlETEROMASTUS  FILIFORMIS
ABARENICOLA  P A C I F I C A
ENCHYTRAEIDAE

CRUSTACEA
HARPACTICOIDA
PENTIDOTEA ‘dOSENSENSKII

INSECTA
CHIRONOMIDAE

BRYOZOAN
8RyOZOAN

SEX CONOITION COVRG

No FRAG

ND
NCI FRAG

ND

ND FRAG
ND
No
NO
ND
ND
ND

ND
N [) FRAG

No IMTR

SEDIMENT VOLUME: 1,000 L I T E R S

I$ET DRY
WEIGHT WEIGHT

cOUNT (GRAMS) (GRAMS)

1 .014 0.

1 . 1 2 0 0 .
1 ● 007 o .

15 .001 O*

1 ?005 o ,
5 ,062 0,
5 .010 0 ,

2 4 0012 0 .
38 , 3 2 4 o *
2 2 4,365 . 5 0 7

8.008 0.

1 . 0 0 1 0,
1 . 0 2 0 0 .

2 ● 006 0.

1 ,007 0.



I I HIOTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA

Ii

ii
II

II
II

,,,

i

l-u
+
u

S P E C I E S  I D E N T I F I C A T I O N
NEMATODA

NEMATOOA
ANNELIDA

ETEONE PACIFICA
NEREIS PROCEI?A
S P I O  FILICORNIS
RHYNCHOSPIO  S P
CAPITELLA CAPITATA
ABAf?ENICOLA  pACIFICA
ENCHYTRAEIOAE

MOLLUsCA
LITTORINA SITKANA

CRUSTACEA
PLATYCOPA

INSECTA
INSECTA

BRYOZOAN
BRYOZOAN

SEX CONDITION

ND

N()

ND

L)EAO

FA~L  1974

STATION NBR: 5  MIDDLETON ISLAND DATE:  10 /14 /”?4
L A T I T U D E :  59 25 20 N LONGITUDE: 146 22 50 W
STATION INVESTIGATED FOR 202 HOURS  H E G I N N I N G  A T 1:20 I N  T I M F  ZONES +10
C A T A L O G  NBR:  AB740412 ZONE/TRANSECTZ SUBSTRATE1  MUD
PtiOTOGRAPH  N13R! METEI? NBR: SURFACE TOPOGRAPHY: SILT OR MUD
SAMPLING TIME! 0:00 ARROW NBR: GEAR: CORE
ELEVATION: METERS QUADRAT SIZE: O. SQUARE METERS SEDIMENT VOLUME:

WET
WEIGHT

COVRG COUNT (GRAMS)

78 ● 002

1 . 0 0 2
2 . 0 3 4

2 4 . 0 1 3
5 7 ● 081
40 ● 40S

1 2,148
11 ● 003

2 0 ,

9 . 0 0 1

1 . 0 0 1

● 004

1 . 0 0 0  L I T E R S

DRY
UEIGHT

(GRAMS)

o *

0 .
0.
0 .
0.
o *

. 4 5 0
0.

0.

o *

00

O*



BIOTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF A L A S K A
FALL  1974

STATION NBR: 5  MIDDLETON ISLAND I.)ATE:  1 0 1 1 4 / ’ 7 4
LATITUDE$ 59 2 5  2 ( I  N L O N G I T U D E :  1 4 6  2 2  5 0  W
STATION INVESTIGATED FoR 202 HOURS  B E G I N N I N G
C A T A L O G  NBH!  At3740413 ZONE/TRANSECT:
PHOTOGRAPH NBR$ METER NBR!
SAMPLING TIME: 0$00 ARROW NBR:
ELEVATION: METFRS QUAORAT SIZE: 0.

S P E C I E S  I(IENTIFICATION
CHLOROPHYTA

ULVA LACTUCA
RHQDOPHYTA

‘RHOOYMENIA  PALMATA
ODONTHALIA  FLOCCOSA

ANNELIOA
POLYCHAETA
TYPOSYLLIS FASCIATA
wSPIO FILICORNIS

l-u
RHYNCHOSPIO  SP

k
PYGOSPIO C A L I F O R N I A

a CAPITELLA CAPITATA
ABAI?ENICOLA  P A C I F I C A

MOLLUSCA
LITTORINA SITKANA

BRYOZOAN
13RYOZOAN

SEX

N D

No
ND

ND
ND
ND
ND
NO
ND
No

ND

ND

AT 1:20 IN TIMF ZONEg +10
SUE!STI?ATE$  MfJD
SURFACE TOPOGRAPHY: SILT OR MUD
GEAR:  CORE

SQUARE METERS SEDIMENT VOLUME; 1,000 LITERS

wET DRY
wEIGHT WEIGHT

CONDITION COVRG cOUNT

FUAG 1
FRAG 1

FRAG 1
1

11
30
18
4 7
16

4

(GRAMS)

,009

*003
* 0 0 2

. 0 4 0
* 0 0 1
VO07
● 044
0037
0703

5e293

. 1 2 3

002s

(GRAMS)

0 .

00
0,

00
Oe
00
OQ
00
00
0850

0 0



BIOTIC  UENSITIES O F  INTE141111AL  OHG!NISMS FRQM THE E A S T E R N  GULF OF A L A S K A
I-ALL 1974

STATION NBR: 5  MIllDLET(JN ISLAND DATE: 1 0 / 1 4 / 7 4
L A T I T U D E ;  5 9  2 5  2 0  N LONGITUDE: 146 22 50 k
STATION INVESTIGATED FOR 202 HOURS BEGINNING AT 1:20 IN TIMF Z O N E : +10
C A T A L O G  NBR1  AB740414 ZONE/TRANSECT :
PHOTOGRAPH” NBR: METER NBR:
SAMpLING TIME: 0:00 ARROW NBR:
ELEVATION: METERS QUADI?AT  SIZE! O*

S P E C I E S  I D E N T I F I C A T I O N
RHYNCHOCOELA

RHYNCHOCOELA
ANNELIDA

POLYNODONTIDAE
NEREIS PROCERA
SPIO FILICORNIS
RHYNCHOSPIO  SP
CAPITELLA CAPITATA
MYRIOCHELE HEERI

CRUSTACEA
~? PLATYCOPA
& BRYOZOAN
c BRYOZOAN

EJRACtiIOPODA
BRACHIOPOI)A

SEX CONC)ITION COVRG

NO

N()
NO
ND
Nu
No
N [)

No

No

NO

DEAD

C)EAD

SUBSTRATE: MUD
S U R F A C E  T O P O G R A P H Y :  SI LT OR MUD
GEAR: CORE

SQUARE METERS SEDIMENT vOLUME:

Wf T
WEIGHT

COUNT (GRAMS)

52 ● 001

5 . 0 0 1
2 ● 009

16 . 0 0 4
58 . 0 7 9
18 . 1 5 2

6 1 . 8 1 3

o*

. 0 0 1

0 .

1 . 0 0 0  LITFRS

DRY
WEIGHT

(GRAMS)

o*

0 .
0 .
0 .
0 ,
0 .

● 281

0.

0 ,

0 ,
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Figure A-6. Boswell Bay sampling site.



S P E C I E S  O F  B O S W E L L  B A Y

CHLOROPHY T A
Chlorophyta
Ente romorpha intes tinalis
Cladophora  sp.

PHAEOPHY  TA
Phaeophyta
Scytosiphon lomentaria
Fucus distichus

RHODOPHY TA
Rhodophyta
C r yptos iphonia woodii
Pterosiphonia bipinnata
Odonthalia floccosa

AN THOPHY TA
Potamogetonaceae

PROTOZOA
Protozoa

CIWDARIA
Eudendrium sp.

TURBE LLARIA
Turbellaria

RHYNCHOCOELA
Rhynchocoela
Emplec  tone ma gracile

NE MA TODA
Nematoda

ANNE LIDA
Annelida
Polychaeta
Gattyana treadwelli
Harmothoe imbricata
Phloe minuta
Phyllodocidae
Anaitides mac ulata
E teone pacifica
Eulalia  viridis
Mysta barbata
Typos yllis  alte rnata
Typosyllis  elongata
Typosyllis  pulchra
Exogone mole sta
13xogone verugera
Nereis sp.
Nephtys ciliata
Nephtys  schmitti
Glycinde picta
Haploscoloplos  elongatus

221



ANNE LIDA cont.
Paraonis gracilis
Polydora sp.
Polydora  caeca
Polydora  ciliata
Spio filicornis
Spio phanes bornbyx
Rhynchospio sp.
Caulleriella  sp.
Tharyx  multifilis
Tharyx parvus
Chaetozone setosa
Dodecaceria  sp.
Capitella  capitata
Heteromastus  filiformis
Abarenicola  pacifica
Cis tenides brevicoma
Pectinaria belgica
Ampharete  arctica
Glyphanos tonm.rn  panes tens
Sabellidae
Chone infundib  ulif ormis
Fabricia sabella
Fabricia minuta
Laonome sp.
Pseudo sabellides
Enchytraeidae

MO LLUSCA
Mytilus  edulis

littoralis

C~inocardiu.m  ciliatum
Clinocardium nuttallii
Saxidomus gigantea
Protothaca  staminea
Macoma  sp.
Macoma  obliqua
Macoma  balthica
Mya arenaria
Hiatella  arctics
Gastropoda
Collisella  pelta
Collisella  ochracea
Margaritas helicinus
Littorina  sitkana
Littorina  ale utica
Littorina scutulata
Lacuna carini-nata
Lacuna marmorata



M O L L U S C A  c o n t .
Cerithiopsis sp.
Nucella  sp.
NuceUa lamellosa
Odostomia sp.
Aglaja diomedeum

ARACHNIDA
Halacaridae

CRUSTACEA
Crustacea
Platycopa
Harpacticoida
Balanus balanoides
Balanus glandula
Campylaspis sp.
Campylaspis  verrucosa
Tanidacea
Gnorimosphaeroma oregonensis
Amphipoda
Calliopiidae
Oligochinus  lighti
Corophiidae
Paramoera columbiana
Anisogammarus locus toides
Parallorchestes  sp.
Parapleustes nautilus
Talitrus  sp.
Callianassa sp.

INSE C TA
Insects
Chironomidae

ECHIUROIDEA
Echiuroidea

22<3



BIOTIC D E N S I T I E S  OF INTERTIDAL ORGANISMS FROM TH E  FASTLRN  GULF OF ALASKA
FALL 174

STATION NBH: 6 f30SwELL  BAY ~~ATF. ; 9/18/74
L A T I T U D E :  60 24 60 N L O N G I T U D E :  146 630U
S T A T I O N  I N V E S T I G A T E D  F O R  2.3 H O U R S  H E G I N N I N G  A T  4:15  IN TIMF ZONE: +10
C A T A L O G  N13R:  AB740321 ZONfi/TRANSECT: 1 SUBSTRATE; ?!:’0
P H O T O G R A P H  NBR: 7 4 0 1 0 1 0 3 0 0  M E T E R  NBR: 3A S UR FACE TOPOGRAPHY! SILT OR MUO
SAMPLING TIME: 5:23 ARROW NBR: GEAR:  CORE
ELEVATION: 2 .89  METERS Q U A D R A T  SIZE$ 0, SQUARE METERS SEDIMENT VOLUME:

WET
wEIGHT

S P E C I E S  I D E N T I F I C A T I O N
RHYNCtiOCOELA

RHYNCHOCOELA
MOLLUSCA

MYTILUS EC)ULIS
COLLISELLA PELTA
LITTORINA SITKANA
LITTORINA SCUTULATA
LACUNA MARMORATA

CRUSTACEA
PARAMOERA COLUMf31ANA

:
h

SEX CONOITION COVRG COUNT (GRAMSl

ND FRAG 1 .002

Nf) 1 Qool
NO OEAD 7 0.
NO OEAD 42 0 .
No D E A D 2 2 0 .
N() OEAO 5 6 0.

ND 3 .029

1.000 L I T E R S

DRY
WEIGHT

[GRAMSI

0.

0.
0.
0.
0 ,
0 ,

0 ,



RIOTIC DENSITIES OF INTEF?l  IL)AL ORGANISMS FROM THE EASTERN GuLF OF ALASKA
FALL 1974

STATION N5N: 6  BOSWELL  BAY DAT’E8 9/lv/?4
L A T I T U D E ?  6 0  24 60 N LONGITUDE: 146 b 30 W
S T A T I O N  I N V E S T I G A T E D  F O R  203 HOURS B E G I N N I N G  A T  4:]5 IN TIMF ZONEi +10
C A T A L O G  NBR: AE1740322 ZONE/TRANSECT: 1 SUBSTRATE: MUD
PHOTOGRAPH  NBfa: 7 4 0 1 0 1 0 3 0 0  M E TE R  NBR: 3B SURFACE TOPOGRAPHY SILT OR MUD
SAMPLING TIME: 5:23 ARROW NBRI GEAR: CORE
ELEVATION: 2,89 METERS QUADF?AT  SIZE$ 0, SQUARE METERS SEDIMENT VOLUME:

WET
WEIGHT

S P E C I E S  I D E N T I F I C A T I O N SEX CONDITION COVRG COUNT (GRAMS)
MOLLUSCA

CLINOCARDIUM CILIATUM ND DEAD 0 .
MYA ARENAF?IA ND DEAD 0 .
LITTORINA SITKANA ND DEAD 0 .
LITTORINA ALEUTICA ND DEAD o *

CRUSTACEA
AMPHIPODA ND ● 015

10000 L I T E R S

DRY
WEIGHT

(GRAMS)

o *
o .
0 .
0.

0.



.
BIOTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA

F“ALL 1974

S TA T IO N  NBH: 6  HOSWELL  RAY DATE: 9 / 1 8 / 7 4
L A T I T U D E ?  6 0  2 4  6 0  N LONGITUDE$  146 6 30 W
STATION INVESTIGATED FOR 2!,3 H O U R S  B E G I N N I N G  A T  4:15 IN TIME ZONEt +1(J
C A T A L O G  NBR: A13740323 ZONE/TRANSECT: 1 SUf3STRATE:  MUD
P H O T O G R A P H  NBR:  7 4 0 1 0 1 0 3 0 3  M E T E R  NBR: 7A SURFACE  TOPOGRAPHY: SILT OR MUD
SAMPLING TIME: 5x23 ARROW NBR: GEAR: CORE
ELEvATION! 2.41 METERS (JUADRAT  S I Z E :  OS SQUARE METERS

SPECIES I D E N T I F I C A T I O N
RtiYNCHOCOELA ~

EMPLECTONEMA  GRACILE
ANNELIDA

TYPOSYLLIS ELONGATA
ENCHYTRAEIDAE

MOLLUSCA
LITTORINA SITKAPJA
LITT’ORINA SITKANA
LITTORINA ALEUTICA
LITTORINA SCUTULATA

E NUCELLA LAMELLOSA
m 000STOMIA SP

CRUSTACEA
RALANUS GLANDULA
PARAMOERA COLUMBIANA

ND

ND
ND

ND
ND DEAD
NC) DEAD
NCI
NO DEAD
ND DEAD

ND
ND

SEDIMENT VOLUME:

WET
WEIGHT

cOUNT (GRAMS)

5 . 0 6 8

1 . 0 0 1
14 ● 006

5 5 1 . 7 3 3
62 0.

4 09
1 ● 006
1 o*
1 0.

2 5 , 9 3 7
15 .242

1.000 LITERS

DRY
WEIGHT

(GRAt’.IS)

o .

0 .
o*

1,212
0 ,
0 .
0.
o *
0 .

,609
0 .



HIOTIC DENSITIES OF INTEHTII)AL ORGANISMS FROM THE EASTERN GULF OF A L A SK A

F A L L  1974

STATION NBR: 6  BUSWELL  BAY [)ATE: 9 / 1 8 / 7 4
LATITUDE:  60  24  60  N LONGITUDE:  146 630W
STATION INVESTIGATE FOR 2*3 HOURS BEGINNING AT 4:15 IN T I M F  ZONE: +10
CATALOG N13R: AB740324 ZONE/Tf?ANSE’CT$  1 SUE3STRATE~ MUO
P H O T O G R A P H  NBRI  7401010303 METER NBR:  7H SURFACE TOPOGRAPHY: SI LT OR MUD
SAMPLING TIME: 5:23 ARROW NBR: GEAR: CORE
ELEVATION: 2c41 METERS QUADRAT SIZE: O. SQUARE METERS SEDIMENT VOLUME:

SPECIES IDENTIFICATION
CHLOROPHYTA

ENTEROMORPHA  I N T E S T I N A L I S
PROTOZOA

PROTOZOA
ANNELIOA

ETEONE pACIFICA
NEPHTYS  S C H M I T T I
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EDULIS
MACOMA SP
COLLISELLA pELTA

F: LITTORINA SITKANA
-d LITTORINA SITKANA

LITTORINA SCUTULATA
CRUSTACEA

CRUSTACEA
9ALANUS  GLANDULA
PARAMOERA COLUMHIANA

SEX

ND

ND

NO
ND
No

ND
ND
ND
ND
ND
ND

ND
ND
ND

CONDITION COVRG COUNT

DEAD

4

1
1

51

3
4
1

12
67
14

1
3

13

WFT
WEIGHT

(GRAMS)

. 0 0 1

. 0 0 1

● 002
. 0 0 1
● 016

● 001
. 0 0 1

o *
. 1 1 2

0 .
00

. 0 0 7

.083
● 215

1.000 LITERS

DRY
WEIGHT

(GRAMS)

0.

0 .

o *
o ,
0,

0 .
0 .
0 .
0 ,
00
o *

o .
0 ,
0 .
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HIOTIC DEN51TIE5  OF INTERTIDAL  0R~AhJ15Ms FROM lHE E A S T E R N  buLF  OF ALASKA
FALL 1974

STATION Ntl R: b HUS~W&~L r)OY DATE : 9!;[ 8/74
L A T I T U D E :  6 0  2 4  6 0  N LONGITUDE: 146 6 30 w
S T A T I O N  I N V E S T I G A T E D  FOR 2.3 HOURS B E G I N N I N G  A T 4:15 l;” TI$i:F ZONE: +10
CATALOG NBR: A13741)326 ZONE/TRANSECT: A SUBSTRATE: MIJD
P H O T O G R A P H  NBR: 7401010307 METER NRR: llf3 SURFACE TO~OGRAPHYl  SILT OR MUD
SAMPLING TIME$ 5:23 ARROW NBR8 GEAR: CORE
ELEVATION: 1 0 9 5  METERS QUADRAT SIZEi O. SQUARE METERS SEDIMENT VOLUME:

SPECIES IDENTIFICATION
RHODOPHYTA

000NTIIALIA FLOCCOSA
NEMATODA

NEMATOOA
ANNELIDA

EULALIA VIF?II)IS
S P I O  FILICORNIS
CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS

m MOLLUSCA
MYTILUS EDULIS

E COLLISELLA PELTA
LITTORINA SITKANA
LITTORINA SITKANA
LACUNA CARININATA
LACUNA MARMORATA
NUCELLA LAMELLOSA

CRUSTACEA
8ALANUS  GLANDULA
PARAMOERA COLUMBIANA

SEX

ND

ND

ND
ND
NC)
ND

NIJ
ND
ND
ND
ND
N(J
ND

CONDITION COVRG COUNT

FRAG 1

DEAD

DEAO
OEAO
DEAD
DEAD

1

1
1
5

11

2 4
1

wET
wEIGHT

(GRAMS)

. 0 0 1

. 0 0 1

. 0 1 0

. 0 0 1

. 0 0 1
* 0 0 3

. 1 3 2
o *

.202
0.
0 .
0.
0.

2 * 0 0 0
● 001

1000O L I T E R S

DRY
WEIGHT

(GRAMS)

o .

0 .

o *
o .
0 .
l-).

o .
0 .
0 .
00
0 .
0 .
0 .

1,198
0 .



kll Ull C ULN5111E5 OF lNTkHllUAL UP’4 L+ANJ5~5 kuuM 1 ilk kA51k
F A L L  197~

RN”~ULF OF ALAbKA

STATION NBR: 6 eciswELL  BAY flaTE: 9/18/74
LATITUOE$ 6 0  24 60 N LONGITUDE:  146 630W
STATION INVESTIGATED FOR 2.3 HOURS B E G I N N I N G  AT 4:15 IN TIMF Z O N E : +10
C A T A L O G  N$l?: A874032’? ZONE/TRANSECT\ 1 SU13STRATE:  MUD
PHOTOGRAPH N8R: METER NBR$ 15A S U R F A C E  TOPOGRAPHY SILT (JR ?4U0
SAMPLING TIME: 5:23 ARROW NBR: GEAR: CORE
ELEVATION: 1*55 METERS QUAQRAT SIZE; 0. SQUARE METERS SEDIMENT  VOLUME: 1 . 0 0 0  LITERS

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ENTEROMORPHA  I N T E S T I N A L I S
ANNELIDA

ETEONE P A C I F I C A
S P I O  FILICORNIS
CAULLERIELLA S F
C#lPITELLA CAPIT’ATA
ABARENICOLA  P A C I F I C A

MOLLUSCA

L’
MYTILUS EOULIS

CJ M AC OMA WILTHICA

c) COLLISELLA PELTA
LITTORINA SITKANA
LACUNA MARMORATA

CRUSTACEA
HARPACTICOIDA
CAMPYLASPIS SP
CALLIOPIIOAE

SEX

ND

ND
ND
No
ND
ND

ND
ND
ND
ND
No

NO
N(I
No

CONDITION COVRG COUNT

FRAG 1

7
3
1

FHAG 1
1

5
2 6

2
5
1

wET
WEIGHT

(GRAMS)

“001

● 122
. 0 0 1
● 001
.002
● 075

.695
5e192

VO03
. 1 7 1
eoo2

* 0 0 1
, 0 0 3
0001

DRY
WEIGHT

(GRAMS)

o .

0 .
0 .
0 .
0,
0 .

0.
2 , 8 8 2
0 .
0,
0 .

0,
0.
0,



1310TIC  DENSITIES OF INTERTIDAL aRGANISMS  FROM THE EASTERN GULF OF A L A S K A
F A LL  l~”?4

S T A T I O N  NE3R: 6 EJUSWELL BAY DATE t 9/18/’?6
LATITUDEi 60 2 4  6 0  N LONGITUDE!  146 b30W
S T A T I O N  I N V E S T I G A T E D  F O R  2.3 HOURS BEGINNING AT 4:15 IN TIMF ZONEt +10
C A T A L O G  Nt3R8 AH740328 ZONE/TRANSECT$ 1 SUBSTRATE! MUD
PHOTOGRAPH NBR! METER NBf?: 15f3 SURFACE TOPOGRAPHY: SILT OR MUC)
SAMPLING TIME; 5:23 ARROW NBR~ GEAR: CORE
ELEVATIONS 1.55 METERS QUADRAT SIZE:  0. SQUARE METERS SEDIMENT VOLUME:

SPECIES IDENTIFICATION
CHLOROPHYTA

CHLOROPHYTA
ENTEROMORPHA  I N T E S T I N A L I S
CLAC)OPHORA  SP

RHYNCHOCOELA
RHYNCHOCOELA

ANNELIDA
POLYCHAETA
ETEONE P A C I F I C A

m SPIO FILICORNIS

E
CAULLERIELLA SP
CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS

MOLLUSCA
MYTILUS ECIULIS
MACOMA 13ALTHICA
LITTORINA SITKANA
LITTORINA SCUTULATA
LACUNA MARMORATA

CRUSTACEA
BALANUS GLANDULA
CAMPYLASPIS SP
COROPHIIDAE SP

SEX

N(C)
ND
ND

ND

NC)
ND
NO
NO
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND

FRAG

DEAD
DEAD

1

wET
WEIGHT

CONDITION COVRG cOUNT (GRAMS)

FRAG .012
0 .
().

FRAG 00

FRAG ● 004
.085
. 0 0 3
. 0 0 4
● 010
. 0 6 2

● 006
3 . 4 9 5
0 .
0.

. 0 0 2

● 246
● 001
● 003

1
12

2
1
1
1

1
13
2 4

1
1

5
2
6

1000O L ITERS

DRY
WEIGHT

(GRAMS)

0 .
0 .
0 .

0 ,

0 ,
o *
0.
0 .
0 ,
0 .

0 .
1 . 6 6 9
0 .
0 .
0 .

0 .
0 ,
0 .
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BIOTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA
F A L L  1974

STATION NBR: 6  130SWELL B A Y (IATE : 9 / 1 0 / 7 4
L A T I T U D E :  6 0  2 4  60 N L o n g i t u d e  1 4 6 6 3 0 w
S T A T I O N  I N V E S T I G A T E D  F O R  % . 3  H O U R S  B E G I N N I N G  A T  4!15 IN TIME ZONEt +10
C A T A L O G  NBR; AE1740330 ZONE/TRANSECT! 1 SUBSTRATES MUD
PHOTOGRAPH NBRt METER NBR$ 190 SURFACE TOPOGRAPHYI SILT OR MUD
SAMPLING TIME: 5:23 ARROW NBR: GEAR: CORE
E L E V A T I O N 1s36 METERS Q U A D R A T  SIZEt 0. SQUARE METERS SEOIMENT  VOLUME:

SPECIES IDENTIFICATION
CHLOROPHYTA

ENTEROMORPHA  I N T E S T I N A L I S
PHAEOPHYTA

FUCUS DISTICHUS
RHYNCHOCOELA

RHYNCHOCOELA
ANNELIOA

ETEONE PACIFICA
GLYCINDE PICTA

M S P I O  FILICORNIS
C&) CApITELLA CApITATA
U HETEROMASTUS  FILIFORMIS

ENCHYTRAEIOAE
MOLLUSCA

MYTILUS EDULIS
MACOMA 13A1.THICA
MYA AHENARIA
GASTROPODA
COLLISELLA pELTA
LITTORINA SITKANA
LITTOI?INA SITKANA
ODOSTOMIA  SP

CRUSTACEA
BALANUS GLANC)ULA
CALLIANASSA SP

SEX

ND

ND

ND

ND
ND
ND
ND
NO
ND

NCI
ND
No
ND
ND
ND
ND
ND

ND
ND

STRL

FRAG 1

2
1
1

18
1

3 8

IMTR

DEAD

5
4 4

2
7
2
2

21
1

wET
WEIGHT

CONDITION COVRG COUNT (GRAMS)

. 1 4 5

3 . 7 1 9

. 0 0 2

c o o l
* 054
. 0 0 1
.015
.143
0011

,123
le467

1 5 0 7 1 2
0001
.018
. 0 9 4

0.
IDO09

● 012
. 0 0 1

lcOOO  L I T E R S

DRY
WEIGHT

(GRAMS)

0 .

10461

0 .

0s
0?
0.
0.
0.
0.

0.
1.105
9.?46
0.
0.
Oe
0,
O*

0,
0,



HIOTIC DENSITIES OF INTERTIDAL OHGANISMS  FROM THE EASTERN GULF OF A L A S K A
FALL 1974

STATION Nf3R$ 6  BOSMELL  #AY DATE: 9 / 1 8 / 7 4
LATITUOEt 60 2 4  6 0  N LONGITUOE: 14b 630W
S T A T I O N  I N V E S T I G A T E D  F O R  293 H O U R S  B E G I N N I N G  A T  4:15 IN TIME ZONE% +10
C A T A L O G  NBR$  AB740331 ZONE/TRANSECT: 1 SUBSTRATE: MUD
PHOTOGRAPH NEJR; METER NBR$ 23A S U R F A C E  T o p o g r a p h y  S I L T  O R  MUD
SAMPLING TIME: 5:23 ARROW NBR: GEAR: CORE
Z;.EVATION; .7S METERS Q U A D R A T  SIZE.I 0. SQUARE METERS SEDIMENT VOLUME:

SPECIES IDENTIFICATION
$%%OROPHYTA

ENTEROMORPHA I N T E S T I N A L I S
PROTOZOA

PROTOZOA
RHYNCHOCOELA

RHYNCHOCOEI..A
ANNELID&

GATTYANA  TREAOWELLI
PHLOE MINUTA

;:!~ ETEONE PACIFICA
‘z d NEPHTYS  S C H M I T T I
A GLYCINDE PICTA

HAPLOSCOLOPLOS  ELONGATUS
RHYNCHOSPIO  SP
CAULLERIELLA SP
CAPITE1.LA CAPITATA
A’BARENICOLA  PACIFICA
FABRICIA SABELLA
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EDULIS
MACOMA t3ALTHICA
MACOMA BALTHICA
GASTROPODA
LITTORINA SITKANA
LACUNA MARMORATA
LACUNA MARMOF?ATA
CERITHIOPSIS SP
ODOSTOMIA  SP

CF?USTACEA
HARPACTICOIDA
CAMPYLASPIS SP

SEX CONDITION COVRG COUNT

NO

ND 4

ND FRAG 1

ND
NCI
ND
NC)
ND
ND
ND
ND
ND
ND
Nll
Nt)

ND
ND
ND
ND
ND
No
ND
NO
ND

FRAG

DEAD

DEAD
IMTR
DEAD

DEAD
DEAD
DEAD

1
1

11
1
2
1
z?
2

3 3
1
2
i?

5
8 3

1
22
11

2
7
1
2

NO
ND 1

WET
WEIGHT

(GRAMSj

. 2 7 3

● 001

.oi2

eo47
*006
0040
● oo2
. 0 7 3
. 0 0 4
● 001
● 002
. 2 4 7

10026
● 001
.001

0.
3 . 2 7 0
0.

9001
0.

● 001
0.
0.
00

● 001
0001

1.000 LITERS

DRY
UE~Gt4T

(GRAMS)

o .

0 .

0 ,

i),
o .
0.
0,
0.
o *
0 .
0 .

“ , 0 .  ‘“
. 2 1 7

00
0 ,

0.
1 , 2 9 5
0.
o *
0.
0 .
0 .
0 .
0,

0.
0 .



R107:C D E N S I T I E S  O F  INTFRTI(,IAL PHGANISMS  ‘F?OM THE EASTERN  G U L F  O F  A L A S K A
FALL 1,1+

STATION NBH: 6  BOSWELL BAY DATEz 9 / 1 8 / 7 4
LATITUOEt 6 0  2 4  6 0  N LONGITUDE:  146 6 3 0 W
S T A T I O N  I N V E S T I G A T E D  F O R  2 . 3  H O U R S  B E G I N N I N G  A T  4$15 IN TIME ZONES +10
C A T A L O G  NBR: Ai3740332 ZONE/TRANSECT$ 1 S u b s t r a t e  MUO
PHOTOGRAPH N5Rt METER N13R: 238 SURFACE TOPOGRAPHY: SILT OR MUD
SAMPLING TIME$ 5:i?3 ARROW N13R: GEAR: CORE
ELEVATION: ● 75 METERS QUADRAT SIZE! 0. SQUARE METERS SEDIMENT VOLUME1

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ENTEROMORPHA INTESTINALIS
RHYNCHOCOELA

RHYNCHOCOELA
ANNELIOA

ANNELIOA
PllLOE  MINUTA
ETEONE PACIFICA
EXOGONE  VERUGLRA
NEPHTYS  S C H M I T T I

E HAPLOSCOLOPLOS ELONGATUS
W RHYNCHOSPIO  S P

CAPITELLA CAPITATA
AE3ARENICOLA PACIFICA
FAHRICIA MINUTA
PSEUDOSABELLIDES LITTORALIS
ENCHYT$?AEIDAE

MOLLUSCA
MYTILUS EOULIS
MACOMA i3ALTHICA
MACOMA BALTHICA
HIATELLA ARCTICA
GASTROPOOA
COLLISELLA PELTA
LITTORINA SITKANA
LITTORINA SITKANA
LITTORINA SCUTULATA
LITTORINA SCUTULATA
LACUNA MARMOf?ATA
LACUNA MARMORATA
000STOMIA  S P
AGLAJA DIOMEDEUM

SEX

ND

ND

ND
No
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DEAD

IMTR

DEAD

DEAD

OEAO
DEAD

WET
UE IGHT

CONDITION cOvRG COUNT (GRAMS]

. 9 3 9

FRAG ,024

● 061
● 012
. 0 3 4
● 001
. 0 0 1
. 0 2 1
cool
● 081
● 344
. 0 0 2
. 0 0 1
. 0 0 2

. 4 9 3
1 ● 755
0.

. 0 0 1

. 0 0 1

. 0 6 7
1*638
0.

. 5 6 0
0.

. 0 0 6
0.
00

bool

1

1
20

1
2
2
1

44
1

25
1

42

2
73
19
16

2
9
2
J
1

1 . 0 0 0  L I T E R S

CH’?Y
WEIGHT

[GRAMS)

0 .

0.

00
0 .
0 .
0.
0.
0 .
00
0.
0 ,
o *
o .
0.

0.
● 72i?

0.
0.
O*
06
1.231
0 ,
0 .
0.
0 .
0.
0 .
o *



A’f Af.. tiNIDA
HALACAi?ID4E

CRUSTACEA
FIALANUS GLANDULA
BALANUS GLANOULA
CAMPYLASPIS SP

NO 1’ . 0 0 1 0 .

ND ’116 30.102 19.618
NO DEAD 4 00 0,
ND 1 0001 0 .



BIOTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA
F A L L  ]974

STATION NBH: 6 BOSWELL f 3 A Y DATEt 9/18/74
L A T I T U D E :  60 24 60  N LONGITUDE;  146 630W
STATION INVESTIGATED FOR 2,3 HOURS BEGINNING AT 4:15 IN TJME ZONE: +10

C A T A L O G  NBR: A8740333 ZONE/TRANSECT: 1 SUBSTRATEI Mt’””’
PHOTOGRAPH NBI?: METER NBR: 27A SURFACE TOPOGRAPHY SILT OR MUD
SAMPLING TIME: 5:23 AHROW NBRX
ELEVATIONX , 6 2  METERS QUAORAT SIZE;

SPECIES IDENTIFICATION
CHLOROPHYTA

ENTEROMORPHA  I N T E S T I N A L I S
RHYNCHOCOELA

RHYNCHOCOELA
ANNELIDA

PHLOE MINUTA
ETEONE PACIFICA
GLYCINOE PICTA
HAPLOSCOLOPLOS  ELONGATUS

I-Q POLYDORA SP
C-J CAPITELLA CAPITATA
u HETEROMASTUS  FILIFORMIS

ABARENICOLA  PACIFICA
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EDUL~S
MACOMA BALTHICA
MYA ARENARIA
LITTORINA SITKANA

CRUSTACEA
CAMPYLASPIS VERRUCOSA

SEX

ND

NO

ND
ND
ND
ND
ND
NO
NO
NO
ND
ND

No
ND
NC)
NO

No

GEAR$ CORE
0, SQUARE METERS SEDIMENT VOLUME:

CONDITION

FRAG

(IEAO

COVF?G COUNT

1

2
5
1
1
1
1
4
2
1
2

2

WET
WEIGHT

(GRAMS)

4.065.

cool

● 023
, 1 7 8
. 0 2 2
. 0 3 9
. 0 0 1
. 0 0 1
, 0 0 4
● 112
.256
. 0 0 1

.008
3.427
3 . 0 1 1
o *

● 001

1000O L I T E R S

DRY
wEIGHT

(GRAMS)

● 476

0.

0 ,
o*
00
0 .
0 .
0 .
0.
0.
0 .
0 ,f,.,

0 .
1,398
1.200
0 .

0 .



S
S
8
I

HIOTIC DENSITIES OF INTERTIDAL OtitiANISMS FROM THE EASTERN GULF OF A L A S K A
FALL 1974

S T A T I O N  NBN: 6 f30SMELL BAY DATE $ 9 / 1 8 / 7 4
L A T I T U D E :  6 0  24 60 N LONGITUDE:  146 630W”
S T A T I O N  I N V E S T I G A T E D  F O R  2,3 HOURS B E G I N N I N G  A T
CATALOG NBR;  Ad740334 ZONE/TRANSECTz 1

4:15 I N  TIME Z O N E :  “+1O
SUBSTRATE: MIJD

PHOTOGRAPH N8R: METER NBR: 27B SURFACE TOPOGRAPHY: SILT OR MUD
SAMPLING TIME: 5:23 ARROW NBR1 GEAR~ CORE
ELEVATION$ 062 METERS QUAORAT SIZE! 0 , SQUARE METERS SEDIMENT VOLUME: 1,000 L I T E R S

WET
WEIGHT

(GRAMS)

O$?Y
WEIGHT

(GRAMS)S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

CHLOROPHYTA
ENTEROtIJIORPHA  I N T E S T I N A L I S

PHAEOPHYTA
SCYTOSIPHON LOMENTARIA

RHYNCHOCOELA
EMPLECTONEMA GRACILE

ANNELIOA
PHLOE PIINUTA
ETEONE P A C I F I C A

M HAPLOSCOLOPLOS  ELONGATUS
U SPIOPHANES BOMBYX
a HETEROMASTUS  FILIFORMIS

MOLLUSCA
MYTILUS EOULIS
MACOMA 13ALTHICA
,LITTORINA SITKANA
LACUNA CARININATA
NUCELLA LAMELLOSA

CRUSTACEA
BALANUS GLANDULA

SEX C O N D I T I O N  .  COVRG COUNT

. 3 7 4
0 .

ND
ND

FRAG
FRAG

3ND .015

o .

ND
ND
No
ND
ND

*016
0161
. 0 7 0
eoo9
,024

00
0 ,
0 ,
0.
0.

ND
ND

ND
ND
ND

2
6 2

DEAD 14
DEAD 1
DEAD 1

@077
2,289
0,
0.
0,

0$
* 9 7 7

0.
0,
0.

4ND o *

1’1

1’1

II



B I O T I C  D E N S I T I E S  OF” I N T E R T I D A L  Ok(G/lNISf’4S  ~NUM  i~k kA51kRN GULF O F  A L A S K A
F A L L  19”74

STATION NBR: 6  130SWELL  BAY DATE: 9/18/74
LATITUDE$ 6 0  24 6 0  N LONGITUDE;  146 630w
S T A T I O N  I N V E S T I G A T E D  F O R  2.3 H O U R S  B E G I N N I N G  AT 4:15 IN TIPE zONF: +~o
C A T A L O G  NBR$  AB740335 ZONE/TRANSECTt i SUBSTRATE: MUI)
PHOTOGRAPH NF3R: METER NBR: 31A SURFACE TOPOGRAPHY: SILT OR MUD
SAMPLIFJG T I M E : 5:23 ARROW NBR: GEAR: CORE
ELEVATION1 ,45 METERS (JUADRAT  SIZEt O , SQUARE METERS SEDIMENT VOLUME’: 1000O LITFRS

S P E C I E S  I D E N T I F I C A T I O N
TURBELLARIA

TURBELLARIA
NEMATODA

NEMATODA
ANNELIDA

PHLOE MINUT’A
ETEONE PACIFICA
NEPHTYS  S C H M I T T I
HAPLOSCOLOPLOS  ELONGATUS

N
SPIO FILICORNIS
CAULLERIELLA SP

&’ CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS
SABELLIDAE
LAONOME S P
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EDULIS
MACOMA E!ALTHICA
AGLAJA C)IOMEOEUM

CRUSTACEA
HARPACTICOIDA
CAMPYLASPIS VERHUCOSA

SEX CONDITION

ND

ND

ND
ND
ND
ND
ND
ND
NO
NO
NO
ND
ND

ND
No
NO

ND
ND

COVRG COUNT

5

7 8

2
i?3

3
4
1
1

3 6
10

1
2

44

8
8 4

1

5
3

WET
WEIGHT

(GRAMS)

.005

0,

● 005
, 0 4 1
● 005
. 1 6 1
● 001
boo2
● 115
● 497
, 0 0 1
. 0 3 3
● 011

0016
2 . 7 9 0

● 001

● 001
. 0 0 1

DRY
WEIGHT

(GRAMS)

0.
0 .
0 .
00
0,
0 ,
0 ,
0.
0 ,
0 .
0.

0.
. 8 3 0

0 .

0.
0 .



BIOTIC D E N S I T I E S  OF INTERTIDAL 0RGAN”I!5MS FROM THE RASTEI?N GU,LF OF ALASKA
_——-

FALL 19’74

STATION Nf3R: 6 80SWELL  BAY DATE: 9 / 1 8 / 7 4
LATITUDE$ 60 24 60 N LONGITUI)E8 1 4 6  6  3 0  W
S T A T I O N  I N V E S T I G A T E D  FOR 2,3 HOURS B E G I N N I N G  A l ’ 4:15 IN TIME low:’ +10
C A T A L O G  N6t?8 Af37’40335 ZONE/TRANSECT$ 1 SUBSTRATE: MUD
PHOTOGRAPH NBR: METER N13Rt 31A SIJRFAcE  TOPOGRAPHY:  STLT OR MUD
S A M P LI NG  TIME$ 5:23 ARROW Ni3R: GEAR: CORE
E1.EVATIONt ,45 METERS Q U A D R A T  SIZE: O. SQUARE METERS SEDIMENT VOLUME: 1.000 LITERS

SPECIES IDENTIFICATION
TU6?BELLARIA

TURBELLARIA
NEMATODA

NEMATOOA
ANNELIDA

PHLOE t41NUTA
ETEONE  pACIFICA
NEPHTYS  SCHMITTI
HAPLOSCOLOPLOS  ELONGATUS

m SPIO FILICORNIS
cAULLERIELLA SP

2!?) CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS
SABELLIDAE ‘
LAONOt4E SP
ENCHYTRAEIOAE

MOLLUSCA
MYTILUS ERULIS
MACOMA HALTHICA
AGLAJA DIOMEDEUM

CRUSTACEA
HARPACTICOIDA
CAMPYLASPIS VEl?RUCOSA

SEX

ND

ND

N()
ND
ND
Nil
ND
ND
ND
No
ND
No
No

NO
ND
ND

ND
ND

CONDITION COVRG cOllNT

5

.7a

2
23

3
4
1
1

36
10

. . 1
2

4 4

8
8 4

1

5
3

WET
WEIGH?

(GRAMS)

. 0 0 5

09

* 0 0 5
.041
lBoo5
.161
Vool
t300z
el15
*497
● 001
.033
.011

.016
2e790

s.ool

c o o l
‘  0 0 0 1

DFfY
WEIGHT

(GRAMS)

o *

0.

0L3
0.
0.
0 ,
0.
0 ,
O@
0.
0.
OID ,
0,

00
e830

Oe

0.
0.



BIOTIC OENSITIES OF INTERTIC)AL ORGANISMS FROM THE EASTERN GULF OF ALASKA
F A L L  1974

STATION NklR: 6  130SWELL B A Y DATEz 9 / 1 $ / 7 4
L A T I T U D E :  6 0  2 4  6 0  N L~NGITUDE: 1 4 6 630w
S T A T I O N  INVESTIGATE.O FOR 2a3 HOURS BEGINNING
C A T A L O G  N13R:  At3740336 ZONE/TRANSECT$ 1
PHOTOGRAPH NRR: METER NBF?! 31tl
SAMpLING TIME: 5:23 ARROW NBRi
ELEVATIONI ● 45 METERS QUADRAT SIZE: O*

S P E C I E S  I D E N T I F I C A T I O N
TUREIELLARIA

TUREIELLARIA
RHYNCHOCOELA

RHYNCHOCOELA
NEMATODA

NEMATOOA
ANNELIOA

HARMOTHOE IMBRICATA
PHLOE MINUTA
ETEONE pACIFICA

M NEPHTYS SCHMITTI

c
HAPLOSCOLOPLOS  ELONGATUS
CAULLERIELLA  SP
HETEROMASTUS  FILIFORMIS
LAONOME SP
ENCHYTRAEIDAE

MOLLUscA
MYTILUS EDULIS
MACOMA BALTHICA
MYA ARENARIA
AGLAJA OIOMEOEUM

CRUSTACEA
CAMpYLAspIS VERRUCOSA

SEX CONDITION

No

NC) FRAG

NO

No
ND
NO
NO
ND
ND
NO
NC)
ND

ND
ND
NO
NO

NO

COVRG COUNT

3

1

9 5

1
6

i?o
1
3
2

2 5
3

2 7

6
9 0

2
2

1

AT 4:15 I N  TIMF ZONEt +10
SUBSTRATE! MUD
SURFAcE  T o p o g r a p h y  SILT O R  t4U0
GEAR:  CORE

SQUARE METERS SEDIMENT VOLUME:

UET
WEIGHT

(GRAMS)

. 0 0 4

. 0 5 6

0.

0 0 5 3
● 029
. 0 1 9
● ooi?
● 106
. 0 0 3
. 2 2 5
● 239
.008

s016
10613
2 . 1 0 4

0002

. 0 0 1

1000O L ITERS

DRY
WEIGHT

(GRAMS)

0 .

0 .

0 .

0.
o *
0 .
o *
0 .
0 .
0.
0.
0 ,

0.
.508
.970

0.

o *



To
I

18
83

S
sa

I
2

I

3
I

00
00
00

00

BIOTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF A L A S K A
FALL  1’>74

‘STATION NBR8 6  BOSWELL HAY DATE: 9/18/’74
LATITUQEt 6 0  24 60 N LONGITUf.)E~  1 4 6  6  3 0  W
STATION INvEsT]GATEf) F O R  2,3 HOuRS B E G I N N I N G  A T  4:15 I N  TIME ZONE{ +10
C A T A L O G  NHR:  AB740337 ZUNEf’TRAN5ECTZ  1 SUBSTRATE~  MUD
PHOTOGRAPH NBRX METER NBR: 35A SURFACE TOPOGRAPHY SI LT OR MUD
SAMPLING TIME: 5*23 ARROW NBR: GEAR:  C O R E

ELEVATION: .45 METERS Q U A D R A T  SIZE8 0, SLNJARE  METERS SEDIMENT VOLUME: 1,000 LITERS

SPECIES IDENTIFICATION
CHLOROPHYTA

ENTEROMOHPHA I N T E S T I N A L I S
RHOOOPHYTA

CRYPTOSXPHONIA  WOOOII
ANTHOPHYTA

POTAMOGETONACEAE
RHYNCHOCOELA

RHYNCHOCOELA
ANNELIDA

ANNELIOA
HARMOTHOE IM$RICATA

~=J PHLOE MINLJTA

E
ET’EONE PACIFICA
TYPQSYLLIS ALTERNATA
NEPHTYS  S C H M I T T I
HAPLOSCOLOPLOS  ELONGATUS

POLYOORA SP
RHYNCHOSPIO  SP
THARYX PARVUS
HETEROMASTUS  FILIFORP41S
ABARENICOLA  P A C I F I C A
LAoh!oME Sp

MOLLUSCA
MYTILUS EOULIS
M A C O M A  BALTHICA
HIATELLA ARCTICA
GA5TROpOOA
MARGAR17ES  HELICINUS
LACUNA MARMORATA
AGLAJA OIOMEOEUM

CRIJSTACEA
HARPACTICOIDA
CAL’PYLA=IPIS  VERfiUCOSA

SEX

ND

ND

ND

NO

ND
NC)
ND
NC)
ND
ND
N(I
No
ND
NCI
ND
ND
ND
ND

ND
ND
No
ND
NO
No
NCI

CONDITION COVRG COUNT

9
2 1 3

3
IMT#?

i?
3

5

WET
WEIGHT

(GRAMS)

1.048

. 0 0 2

. 0 4 9

m029

eo21
,031
* 0 3 9
@027
0001
.001
.083
.001
.010
.001
.037
.354
,144
,270

!?02$3
1.4?0

.001
c o o l
.001
,001
. 0 0 9

0.
*001

DRY
WEIGHT

(GRAMS)

.154

0.
O *
0,
0 ,
0.
Oe,:
0.
0.0
0,
0,
0 ,
0.
0.
00

0.
0.



0
●

a

—

243



BIOTIC  DENSITIES OF I N T E R T I D A L  O R G A N I S M S  FROM THE EASTERN’  GULF OF ALASKA
F A L L  1$74

STATION N13R: 6  E30SWELL BAY DATE: 9 / 1 $ / 7 ’ 4
L A T I T U D E :  60 24 60 N LONGITUDE:  146 630M
S T A T I O N  I N V E S T I G A T E D  F O R  2,3 HOURS BEGXNN]?JG  Al’ 4:15 IN TXMF ZONE% *1O
C A T A L O G  N8R: AH74033$ ZONE/Tf?ANSECTr 1 SUBSTRATE: MUD
PHOTOGRAPH N8R8 METER NBR$ 356 SURFACE TOPOGRAPHY: SILT OR MUD
SAMPLING’ TIME: !5:23 ARROW NBR: GEARx CORE
ELEVATION: .45 METERS Q U A D R A T  SIZE: O* SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ENTEROMORPHA I N T E S T I N A L I S
RHYNCHOCOELA

RHYNCHOCOELA
ANNELIDA

HARMOTHOE IMBRICATA
PHLOE MINUTA
ANAITXDES MACULATA
ETEONE PACIFICA
NEPHTYS  !5CHMITTI

E GLYCINDE PICTA

G HAPLOSCOLOPLOS  ELONGATUS

RHYNCHOSPIO  SP
CAULLERIELLA SP
CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS
ABARENICOLA  P A C I F I C A
LAONOME SP
ENCHYTRAEIDAE
ENCHYTRAEIDAE

MOLLUSCA
M AC OMA iilALTHICA
M Y A  ARENARIA
AGLAJA DIOMEDEUM

SEX

NO

ND

No
ND
Nil
N(’)
ND
ND
NO
ND
ND
ND
ND
ND
NC)
ND
ND
ND

ND
ND
NO

CONDITION COVRG COUNT

FRAG 1

z
8
1

15
7
1
9
3
2
3

62
10

1
17

FRAG
&

104
2
6

WET
WEIGHT

(GRAMS)

. 8 4 1

. 0 6 9

* 0 1 2
. 0 5 7
0001
. 0 6 9
. 0 0 4
* 1 3 7
. 1 2 6
. 0 0 2
.001
9 0 0 2
. 0 3 9
.577
. 2 5 7
.173
● 114
e067

1 . 3 9 6
1 0 2 6 4

, 0 0 7

1.000 L I T E R S

DRY
WEIGHT

(GRAMS)

*11O

0,

0 ,
0.
0?
0 .
0.
O*
00
0.
O*
0.
Oe . . . .

0.
Oe
()”
O*”
0.

*41O
*449

0,



BIOTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA
F A L L  1974

STATION Ntil?t 6  BOSWELL BAY UATE$ 9/18/74
L A T I T U D E :  6 0  2 4  6 0  N LONGITUDE:  146 6 3 0 W
STATION INVESTIGATED F O R 203 HOURS BEGINNING AT 4:15 IN TI’wIF ZONE: +~(1
C A T A L O G  NBRi  AB740339 ZONE/TRANSECT$ 1 S u b s t r a t e  M U D
PHOTOGRAPH N8Rt METER NBR: 39A SURFACE TOPOGRAPHY: SILT OR MUD
SAMPLING TIME: 5:23 ARROW NBRt GEARt CORE
ELEVATIONI .15 METERS QUAI..)RAT  S I Z E :  0. SQUARE METERS SEDIMENT

SPECIES IDENTIFICATION
RtiYNCHOCOELA

RHYNCHOCOELA
RHYNCHOCOELA

ANNELIDA
HARMOTHOE IMBRICATA
PHLOE MINUTA
ETEONE PACIFICA
NEPHTYS  SCHMITTI
GLYCINDE PICTA

w HAPLOSCOLOPLOS  ELONGATUS

6 POLYDORA SP
SPIO FILICORNIS
RHYNCHOSPIO  SP
CAULLERIELLA SP
CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS

LAONOME SP
ENCHYTRAEIOAE
ENCHYTRAEIDAE

MOLLUsCA
MYTILUS EC)ULIS
MACOMA BALTHICA
LITTORINA sITKANA
LACUNA CARININATA

SEX

ND
ND

NO
ND
ND
ND
NC)
ND
ND
ND
ND
ND
ND
ND
ND
NC)
ND
No
ND

ND
ND
ND
ND

cONOITION COVRG COUNT

8
2

1
3

17
4
3
5
3
7
4
9
3

2 6
18

1
13
6 7

1

1
5 8

1
1

DEAD

VOLUME S

WET
WEIGHT

(GRAMS)

, 0 1 4
. 0 8 4

. 0 0 1
, 0 2 1
● 070
● 004
.208
. 1 9 3
● 002
. 0 0 7
. 0 0 2
*003
0001
. 0 3 1
● 448
, 0 3 6
, 3 9 4
. 0 2 1
● 010

● 003
4 . 6 3 1
00

, 0 0 1

1.000 L I T E R S

DRY
WEIGHT

(GRAMS)

o .
O*

o ,
o *
o *
o .
0 .
00
0,
0.
0 .
0 .
0. ~v.,
0.’ ‘
0 ,
o *
o *
o .
00

0 ,
1.625
0 .
0 .
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BIOTIC DENSITIES OF INTERTIDAL O R G A N I S M S  FROM THE EASTERN GULF OF ALASKA
F A L L  1974

STATION NBR: 6  BOSWELL  BAy DATE2 9/18/74
LATITUDE%  60 2 4  6 0  N L O N G I T U D E :  146 b30M
STATION INVESTIGATED FOR 2,3 HOURS HEGINNING AT 4215 IN ‘TIME ZONE: +’10
CATALOG.NBR: A!3740340 ZU’NE/TRANSECTZ  I SUBSTRATE: MU()
PHOTOGF?APH NBR8 METER NBR: 39B SURFACE TOPOGRAPHY:  SILT Of? MUD
SAMPLING TIME’ 5:23 ARROW NBR* GEAR: CORE
ELEVATION3 .*1,5  METERS QUAt)RAT SIZE~ 0 0 SQUARE METERS SEDIMENT VOLUME: 1’3000 LITERS

spECIES IDENTIFIcATIoti SEX
RHYNCH(ICOELA

RHYNCHOCOELA ND
RHYNCHOCQELA ND

ANNELIDA
HARMQTHOE IM(3RICATA NO
PHLOE MINUTA NO
ETEONE PACIFICA NO
NEPHTYS  S C H M I T T I ND
GLYCINDE PICTA ND
HAPLOSCOLOPLOS ELONGATUS ND

S P I O  FILICORNIS
ND
ND..-

RHYNCHOSPIO  SP
CAULLERIELLA SP
CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS
LAONOME SP
ENCHYTRAEIDAE  ,

MOLLUSCA
MYTILUS EOULIS
MACOMA f3ALTHICA
MYA ARENARIA
GASTROPODA
AGLAJA DIOMEDEUM

CRUSTACEA
CAMF’YLASpIs  VERRUCOSA
OLIGOCHINUS LIGHTI

ND
Nil
ND
No
ND
No

ND
ND
ND
ND
ND

ND
ND

CONDITION COVF?G COUNT

3
2

WET
WEIGHT

(GRAMS)

c o o l
.037
0 0 0 9
0004
.038
* 0 4 9
.002
Clool
.002
,032
.023
.159
,332
.085

.005
1.841
3,386

.001

. 0 0 5

o *
0,
0.
0s
0.
0.
Oe
0,
0,
0.
0,
0.
0.
0.

0$’
19551

1,506
0.
0.



H1OTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN  GULF OF ALASKA
FALL 1974

S T A T I O N  NHNS 6 POSWELL  HAY DATE 1 9 / 1 8 / 7 4
L A T I T U D E !  6 0  24 60 N LONGITUDE$ 1 4 6 b30w
S T A T I O N  I N V E S T I G A T E  FUR 203 HOURS BEGINNING AT 4:15 Il. TIN!? ZONE! +10
C A T A L O G  NBR: AB740341 zONE/TRANSECTl 1 SUBSTRATE! MUD
PHOTOGRAPH NBR: METER NBR: 43A SURFAcE  TOPOGRAPHY SILT OR MUD
SAMPLING TIME: 5;23 ARROW NBR: GEAR: CORE
ELEVATION1 - 0 0 2 1  M E T E R S Q U A D R A T  SIZE; 0, SQUARE METERS SEDIMENT

S P E C I E S  I D E N T I F I C A T I O N
RHYNCHOCOELA?

RHYNCIIOCOELA
ANNELIDA

HARMoTHOE IMBRI,CATA
PHLOE MINUTA
ETEONE pACIFICA
NEPHTYS CILIATA
HAPLOSCOLOPLOS  ELONGATUS

POLY130RA CAECA
RHYNCHOSPIO  SP

: CAULLERIELLA SP
u CAPITELLA CAPITATA

HETEROMASTUS  FILIFORMIS
ABARENICOLA  P A C I F I C A
LAONOME SP
ENCHYTRAEIDAE
ENCHYTI?AEIDAE

MOLLUscA
PROTOTHACA STAMINEA
MACOMA L3ALTHICA
MYA ARENARIA
AGLAJA DIOMEDEUM

SEX

ND

ND
NC)
ND
ND
ND
ND
ND
ND
ND
ND
N(I
NO
ND
ND
N(,)

ND
N(’)
ND
NC)

CONDITION COVRG COUNT

3

1
7

12
9
5

1:
10
13
17

7
2
7
2
3

VOLUME i

WET
WEIGHT

(GRAMS)

.001

● 030
.024
.012
tJ660
. 0 7 6
.001
. 0 0 9
● 004
.007
● 060
.260

1 . 6 0 4
.106
● 005
.001

1 . 0 8 7
2 . 7 7 5
1.289

0002

1.000 LITERS

DRY
WEIGHT

(GRAMS)

0 .

O*
0 .
0.
0.
00
0 .
0 .
0.
o *
0.
0 .

0281
0 .
0.
0 .

● 454
1 . 0 5 6

● 479
o *



s’fA~I(jN hd~~: 6 BOSMELL BAY DATE? 9 / 1 8 / 7 4
LATITUOE$ 6 0  24 60 N LONGITUDE8  146 6 30 W
STATION INVESTIGATED FoR 203 HOURS BEGINNING AT 4:15 IN TIME Z O N E : +~o
C A T A L O G  Nf3R8 48740342 ZONEITRANSECT:  1 SUBSTRATE:  MUD
PHOTOGRAPlj  NHR$ METER NEJF?~ .438 SURFACE TOPOGRAPHY:  SILT OR MUD
SAMPLING TIME: 5:23 ARROW NBR$ GEAR~ CORE

ELEVATION% -Oe21 METERS QUAORAT SIZE! 0, SQUARE METERS SEDIMENT

SPECIES I D E N T I F I C A T I O N
RHYNCHOCOELA

RHYNcHOCOELA ,

ANNELIOA
POLYCHAETA
PHLOE MINUTA
ETEONE pACIFICA
NEPHTYS  S C H M I T T I
GLYCINK)E  PICTA
HAPLOSCOLC)PLOS ELONGATUS

N POLYDORA SP
‘Q
03

RHYNCHOSPIO  SP
000ECACERIA SP
CAPITELLA CAPITATA
LAONOME SP
PSEUOOSA13ELLIDES  L I T T O R A L I S

MOLLusCA
MYTILU$ EDULIS
CLINOCAHDIUFl NUTTALLII
MACOMA HALTHICA
MYA ARENAt?IA
HIATELLA ARCTICA
AGLAJA DIOME(IEUM

ECHIUROIDEA
ECHIUROIOEA

SEX

ND

Nn
ND
Nil
ND
ND
Nr-)
ND
ND
ND
ND
ND
ND
NO

ND
ND
NO
ND
NO
ND

ND

CONDITION COVRG COUNT

FRAG 1

1
13
11

5
2
9
8

22
13
10

100
16

1

DEAD 1
2

4 5
1
1
3

1

VOLUME 8 1s000 LITERS

wET DRY
WEIGHT WEIGHT

(GRAMS) (GRAMS)

e08fl

eO08
e042
.016
@oo3
?117
.313
0 0 0 3
, 0 0 7
eoo7
.015
.260
.263
0001

0 ,

0.
()*
0.
t).
o ,
0,
0.
0.
0.
0,
0:
0,
Oe ‘“

00 0.
5.095 3:596
1.906 e576
2e2130 1*032

.001 0,

.001 o*

9330 0,



F A L L  1974

S T A T I O N  NBR: 6 HOSWELL BAY [)ATE: 9 / 1 8 / 7 4
LATITUQE$ 6 0  2 4  60 N LONGITUC)E: 146 6 30 W
S T A T I O N  I N V E S T I G A T E D  F O R  2.3 HOURS  B E G I N N I N G  A T  4:15 IN TIMF ZONE! +10
C A T A L O G  NBHt AH740343 ZQNE/TRANSECT: 1 SUf3STf?ATE:  M(JD
PHOTOGRAPH Nfll?i MkT~R  Nt3R: 47A SURFACE TOPOGRAPHY: S ILT OR MUD
SAMPLING TIME: 5:23 ARROW  NBR: GEAR! CORE
ELEVATION: METERS OUAljl+AT S I Z E :  O. SQUARE METERS SEDIMENT VOLUMES 1s000 L I T E R S

SPECIES IDENTIFICATION
RHYNCHOCOELA

RHYNCHOCOELA
RHYNCHOCOELA

ANNELIDA
PHLOE MINUTA
ANAITIDES MACULATA
ETEONE pACIFICA
NEPHTYs S C H M I T T I
GLYCINDE PICTA
HAPLOSCOLOPLOS  ELONGATiJS

s! SPIO FILICORNIS
Cn RtiYhJCHOSPIO  SP

CAULLERIELLA  SP
CHAETOZONE  SETOSA
CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS

P E C T I N A R I A  BELGICA
AMPHARETE ARCTICA
CHONE INFUNDIf3ULIFORMIS
LAONOME SP
ENCHYTRAEIOAE

MOLLUSCA
CLINOCARDIUM NUTTALLII
MACOMA BALTHICA
GASTROPODA
LITTORINA SITKANA
LACUNA MARMORATA
AGLAJA DIOMEI)EUM

CRUSTACEA
CAMPYLASPIS VERRUCOSA.
AMPHIpODA
OLIGOCHINUS L I G H T I
TALITRUS SP

SEX CONDITION

ND FRAG
ND FRAG

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NC)
ND
ND
ND
ND
KID
NO
ND

ND
ND
ND
ND
No
ND

NC)
ND
ND
ND

IMTt?

COVRG cOUNT

1
1

8
1

11
7
2

12
5 7

1
15
2 4

1
25
11

1
1
1
1

14
3 7

DEAD
1
8

6
3
1
2

WET Df?Y
WEIGHT WEIGHT

(GRAMS) (GRAMS)

. 0 1 2
● 012

● 042
.009
, 0 0 7
● O1O
.125
● 255
, 0 3 4
● 001
. 0 0 4
● 008
● 001
.020
. 4 9 0
. 0 1 7
S(IO1
. 0 0 1
. 0 2 0
.198
. 0 1 0

1 0 0 0 5 8
10791

● 001
00

. 0 0 2
● 009

● 001
. 0 0 1
. 0 0 1
.002

0 .
0.

o *
0 .
0.
0.
().
0 .
00
0 .
0 .
0.
0.
0 .
0.
0 ,
0.
o *
o .
0 .
0 ,

5,721
● 583

0.
0.
0.
0.

0 ,
0,
0 ,
0 .
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PIOTIC DENSITIES OF INTERTIIIAL  ORGANISMS FROM THE EASTERN GULF OF A L A S K A
FAI.L  1974

S T A T I O N  NBR; b f30SWELL  BAY DATE : 9/18/74
L A T I T U D E :  60 24 60 N LONGITUDE:  146 630W
STATION INVESTIGATED FOR 2.3 HOURS B E G I N N I N G  AT 4:15 IN T’IMF ZONE: +10
C A T A L O G  NBR: AE174034!j ZONE/TRANSECTt  2 SUBSTRATE: MUD
PHOTOGRAPH NRR: METER N B R :  3 A SURFAcE  TOPOGRAPHY! SILT OR MUD
SAMPLING TIME: 5:23 ARROW N8R: GEAR: cORE
ELEVATION2 2*89 METERS QUADRAT SIZE:  Oo SQUARE METERS SEDIMENT VOLUMEt

WET
WEIGHT

S P E C I E S  I D E N T I F I C A T I O N SEX CONDITION COVRG COUNT (GRAMS)
ANNELIDA

ENCHYTRAEIDAE ND 5
MOLLUSCA

0001

COLLISELLA OCHRACEA ND DEAD 0.
LITTORINA SITKANA ND DEAD 1: O*
LITTORINA  SCUTULATA ND DEAD z ().
LACUNA MARMORATA ND DEAD 1 O*

CRUSTACEA
PARAMOERA COLUMtlIANA ND 1
PARALLORCHESTES SP ND

eoo4
3 ● 013

lrnOOO L I T E R S

DRY
WEIGHT

[GRAMS)

0.

0 .
0.
0 *
0.

0 .
0 .



JO00 rIJ.Ets2

S T A T I O N  NBRt 6 Ei05WELL BAY EJATE$ 9118/74
LATI?’UDEi 60 24 6 0  N, LONGITUDE:  146 6 3 0 %
S T A T I O N  I N V E S T I G A T E D  FOR 2.3 HOURS BEGINNING A T 4:]5 Iii TIMF 2oNEt +10
CATALOG  NBR: AB740346 ZONE/TRANSECT$ 2 SUBSTRATE: ?4U0
PHOTOGRAPH Nfili?; METER NBR% 3B SURFACE TOPOGRAPHY;  SILT OR MUD
SAMPLING TIME: 5:23 ARROW NBR8 GEAH:  cORE
ELEVATION! 2s89 METERS QUAI)RAT SIZE~ 0, S61UARE METERS SEDIMENT VOLUME:

NET
WEIGHT

S P E C I E S  I D E N T I F I C A T I O N SEX CONDITION C(IWPG cOUNT (GRAMS)
RHOOOPHYTA

PTEROSIPHONIA 131PINNATA ND F-RAG 1 , 0 0 1
ODONTHALIA  FLOCCOSA ND FRAG 1 .007

ANNELIOA
ENCHYTRAEIDAE ND 1

MOLLUSCA
aoo3

LIT?’ORINA SITKANA ND DEAD 1 0.
Cf?USTACEA

PAF?AMOERA  COL(.JMEiIAN& ND 4 *055

DRY
WEIGHT

(GRAMS)

o*

R? “
C7’I
m



!AIOTIC DENSITIES OF INTERTIDAL ORGANISMS  FROM THE EASTERN GULF OF ALASKA
F A L L  1974

STATION NBH: 6  BOSWELL BAY DATE: 9/10/74
LATITUDEt 6 0  2 4  6 0  N L O N G I T U D E :  146 6 30 w

I STATION INVESTIGATED FOR 2,3 HOURS B E G I N N I N G  A T 4%15  IN TIME ZONE! +10
C A T A L O G  Nf3R: A6740347 ZONE/TRANSECT! 2 SUEH5TR~~Ei  MUD
PHOTOGRAPH  NBRI  7401010313 M E T E R  NBR$  7 A SURFACE TOPOGRAPHY: SILT ON MUD
SAMPLING TIME: 5$23 ARROW NBR\ GEAR: CORE
E l e v a t i o n 2,58 METERS Q U A D R A T  SIZE: 0. SQUARE METERS SEDIMENT VOLUME: 1,000 L I T E R S

SPECIES IDENTIFICATION
ANNELIOA

ENCHYTRAEII)AE
MOLLUSCA

MACOMA BALTtIICA
LITTOR:NA S I TK A N A

LITTORINA SCUTULATA
CRUSTACEA

BALANUS GLANOULA
AMPHIPO12A

WET
WEIGHT

SEX CONDITION COVI?G COUNT (GRAMS)

NO 10 ● 002

ND DEAD 00
ND DEAD o .
NO DEAD 0.

ND 1 . 0 6 6
ND 11 .142

DRY
WEIGHT

(GRAMS)

0 .
0 .
0 .

0 .
0.



cJ

. .
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BIOTIC DENSITIES OF I N T E R T I D A L  ORGANISMS  FROM THE EASTERN  GULF O F  ALASKA

F A L L  1!?74

STATION Nili: . 6  60SWELL BAY DATE : 9 / 1 8 / 7 4
,LA~ITUDE: 6 0 ,  24,.60 N LONGITUDE:  146 630W
S TA T I O N  ,INvEsT,IGATEO F O R  2 . 3  HouRs  B E G I N N I N G  AT 4$15 IN TIME ZONE: +10
C A T A L O G  N9R:,  A6740348 ZONE/TRANSECTS 2 SUBSTRATE: MUD
PHOTQGR,APH N8Rg 7401010313  METER N8R: 7B SURFACE TOPOGRAPHY SILT OR MUO
SAMPLJNG  T I M E : 5:23 ARROW NBR: GEAR: CORE
ELEVA710N~ 2058 METERS QUADRAT SIZE; 0 1 1 SQ!JARE METERS

SPECIES IDENTIFICATION
NEMATOOA ,

NEMATOOA ,,,
ANNELIDA

ENCHY.T:RAEIDAE
MOLLUSCA

MACOMA  13ALTHICA
LITTORINA SITKANA
LITTORINA SCUTULATA

CRUSTACEA
AMPHIPODA

,,’
‘,

SEX CONDITION COVRG
,,

ND

ND

ND OEAD
No OEAO,
ND DEAD

SEDIMENT VOLUMEI 1s000 L I T E R S

WET DRY
WEIGHT WEIGHT

cOUNT [GRAMSI (GRAMs)

2 *001 o ,

16 0003 0 .

0 , 0.
0. 0 .
09 0.

4 e028 0.



BIOTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE  FASTERN  GULF OF ALASKA
F A L L  1974

STATION NBR: 6  BOSWELL BAY DATE: 9/18/74
LATITUDE~ 6 0  i?4 6 0  N LONGITUDEI  146 630W
STATION INVESTIGATED FOR 2.3 HOURS BEGINNING AT 4115 IN TIMF ZONE: +~()
C A T A L O G  NBHt AB740349 ZONE/TRANSECT8 2 SIJHSTRATE$  MIJD
PHOTOGRAPH  NBR8  7401010317 METER NBR$ 11A SURFACE TOPOGRAPHY: SILT OR MUD
SAMPLING TIME: 5:23 ARROW NEJR% GEAR: CORE
ELEVATION: 1.97 METERS QUA1.lRAT  SIzEr 0, SQUARE METERS SEOIMENT VOLUMEg

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ENTEROMORPHA  I N T E S T I N A L I S
PHAEC)PHYTA

SCYTOSIPHON  L(.)MENTARIA
RHYNCtiOcOELA

RHYNCHOCOELA
EMPLECTONEMA GRACILE

ANNELIllA
POLYCHAETA
ETEONE P A C I F I C A
RHYNCHOSPIO  SP
CHAETOZONE SETOSA

% CAPITELLA CAPITATA
L7 FA13RIClA  SABELLA

LAONOFIE  S P
ENCIIYTRAEIOAE

MOLLUSCA
MYTILUS EDULIS
SAXIOOMUS  GIGANTEA
MACOMA BALTHICA
GASTROPO04
LITTORINA sITKANA
LITTORINA SITKANA
LITTORINA SCUTULATA
LACUNA CAQININATA
LACUNA MARMORATA

CRUSTACEA
HARPACTICOIOA
BALANUS GLANOULA
CAMPYLASPIS VERRUCOSA
COROPHIIOAE SP
PARAMOENA COLUMBIANA
CALLIANASSA SP

SEX

ND

No

ND
NO

N 1)
Nlj
ND
NC)
N()
ND
ND
N [)

ND
ND
ND
ND
ND
N()
NO
NC)
Nil

N()
No
ND
Nllj
NO
ND

FRAG
FRAG

FRAG

FRAG

OEAD

IMTR

DEAD
OEAO
OEAO
OEAO

5
1
7
1

15
46

7
1

11

1
3
2

10
3
1

WET
wEIGHT

CONDITION COVRG COUNT fGRAMSl

.007

.002

.005
0241

0001
● 009
@oo4
.001
,006
0001
0001
. 0 2 8

eo15
00

,145
* 0 0 1
. 3 0 1

().
0.
0.
0 .

mool
.346
0001
● 002
. 0 0 4
. 0 0 5

3s000 LITERS

DRY
WEIGHT
[GRAMS)

0.

0.

00
0.

00
0.
0.
0.
0.
0.
0 ● ,
O;,.,,:

0.
0.
0.
O*
0,
0.
0.
0.
0.

0.
0,
o*
0,
0.
0.
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HIOTI’C CIENSITIES OF I N T E R T I D A L  O R G A N I S M S  F R O M  THE EASTERN  GULF OF ALASKA
FALL  197’4

STA,TION  N8R8 6 t30srJELL BAY DATE : 9/113/’7’4
LATITUQE! 60 2 4  60 N LONGITUDE:  146 630W

“STATION” INVESTIGATED FOR 203 HOURS 13EGINNING  A T  4:15 IN TIMF ZONE: +10
CATALOG NBR:  AB740350 ZONE/Tf?ANSECT: 2 ‘5u13sTRATEi  MU()
P H O T O G R A P H  NBRs 7’4010~03]7  METER NEIR$ IIEl SURFACE TOPOGRAPHY:  SILT OR MUD
SAMPLING TIME$ 5:23 ARROW NBR$. GEAR: CORE
ELEVATION! I*97 METERS QuAORAT SIZE% 0, SQuAf?E METERS SEDIMENT VOLUME: 1*000 LITFRS

SPECIES I D E N T I F I C A T I O N
RHYNCHbCOELA

RtfYNCHOCOELA
EMPLEC,TOIWMA GRACILE

ANNE,LIDA  ;
ETEON~  PACIFI,CA
SPIO FILICOR~IS

MOLLU5CA
MACOMA i3ALTHIcA
L’IT7.ORINA SITKANA
LITTo,I?INA SITKANA

CRUSTACEA

N
BALANUS GLANDULA
ANIS,OGA:MMARUS  LOCUSTOIDESCT! ,

m

SEX

ND
ND

ND
ND

ND
ND
N(-)

NC)
Nlj

CONDITION covt?G COUNT

FRAG 1
2

1
2

DEAD 6

3
3

‘WET
WEIGHT

(GRAMS)

.009

.037

e“020
‘.265

0.

0.
0,

00
(3*

0.
0.
0.

0.
0.



HItiTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE  EASTERN GULF OF ALASKA
F A L L  1974

STATION NBR~ 6 BOShELL  BAY DATE ! 9 / 1 8 / 7 4
L A T I T U D E ?  60 24 60 N LONGITUDE!  146 6 3 0  W
S T A T I O N  I N V E S T I G A T E D  F o r ?  2,3 H o U R S  B E G I N N I N G  AT 4:15 IN TIMF ZONEi +10
CATALOG NBRJ AB740351 ZONE/Tt?ANSECTt 2 SUHSTRATE:  MUO
PtlOTOGRAPH N13R: METER N13R: 15A SURFACE TOPOGRAPHY: SILT OR MUD
SAMPLING TIME: 5:23 ARROW N8RI GEAR; CORE
ELEVATIONI 1067 METERS QUAC)RAT SIZE; 0, SQUARE METERS SEDIMENT VOLUMEx 10000 L I T E R S

SPECIES IDENTIFICATION
CtiLOROPHYTA

ENTEROMORPHA  I N T E S T I N A L I S
PHAEOPHYTA

SCYTOSIPHON  LOMENTARIA
RHYNCHOCOELA

EMPLECTONEMA GRACILE
ANNELIDA

ETEONE P A C I F I C A
SPIO FILICORNIS
CAPITELLA CAPITATA
ENCHYTRAEIOAE

W MOLLUSCA
Crl MYTILUS EOULIS
u MYTILUS EOULIS

MACOMA BALTHICA
HIATELLA ARCTICA
LITTORINA SITKANA
LITTORINA SITKANA
LITTORINA SCUTiJLATA
LITTORINA SCUTUi.ATA
LACUNA MARMORATA

CRUSTACEA
RALANUS GLANllULA
PARAMOERA COLUt4t31ANA

SEX

NO

ND

ND

ND
No
NO
ND

ND
ND
ND
No
ND
NC)
N@
ND
ND

ND
ND

CONOITION COVRG COUNT

FRAG

DEAD

DEAD
DEAD

1

5
8
2

37

2 2
1

13
2

2 6
61

1
9
7

wET
WEIGHT

(GRAMS)

.001

.001

. 0 5 0

. 0 1 4

.002

.003

. 0 0 4

3a556
.001
. 0 4 3
.001
.180

00
.026

0.
0,

2.440
.025

DRY
WEIGHT

(GRAMS)

o ,

0 .

0 ,

0 ,
0.
0 .
0 .

1 ● 456
o *
o .
0,
0 .
0.
0 .
0.
0 .

1 , 8 6 3
o *
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BloTIC OENSITIES OF I N T E R T I D A L  O R G A N I S M S  FROM THE EASTERN GULF OF A L A S K A
FALL  1974

STATION N6R: 6 BosWELL  B A Y DATE z 9 / 1 8 / 7 4
L A T I T U D E :  60 24 60 N L O N G I T U D E :  1 4 6  b 30 W
S T A T I O N  I N V E S T I G A T E D  F O R  203 H O U R S  B E G I N N I N G  A T  4:15 IN TIMF ZONEt +10
C A T A L O G  N(3R1  A13740352 ZONE/TRANSECT$  2 SUBSTRATE$  MUD
PHOTOGRAPH Nf3R: METER NBRt 15B SIJRFAcE TOPOGRAPHYI SILT OR MUD
SAMPLING TIME: 5!23 ARROW NBR: GEAR: CORE
ELEVATION% 1067 METERS QUADRAT SIZE: 00 SQUARE METERS SEDIMENT VOLUME$ 1.000 LITERS

S P E C I E S  I D E N T I F I C A T I O N
RHYNCHOCOELA

EMPLECTONEMA  GRACILE
ANNELIDA

ETEONE PACIFICA
MOLLUSCA

MYTILUS EDULIS
MACOMA BALTHICA

LITTORINA SITKANA
CRUSTACEA

BALANUS  8ALANOIDES

SEX

Nt)
NO
ND
No

NC)
NO

CONDITION COVRG cOUNT

1

3
2

DEAD
9

2

WET
WEIGHT

(GRAMS)

7 . 5 4 5

. 0 3 1

, 2 3 8
.538

0 .
1 , 9 4 6

0 .
. 3 0 9

ORY
WEIGHT

(GRAMS)

1 . 0 1 7

00

0 ,
f).
o ,
1 0 1 9 4

0 .
0 .
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BJOTIC DENSITIES O F  I N T E R T I D A L  Uh6AP-JjS5k’i~ FROM THE EASTERN GULF OF ALASKA
FALl” 19-74

S T A T I O N  NBR: 6 flOSMELL HAY DATE: 9/18/74
LATITLIDE$  60 24 60 N LONGITUDE:  146 630W

STATION, INVE~TIGATED,FOH 2,3 HOURS BEGINNING AT 4:15 IN TIMEz(?NL: +10
CATALOG  NBR:  AB740353 ZUNE/TR,ANSECTS 2 SUHSTRATEg  MUD

~PHOTOGF?APH  ,NB~:, ,METERN8H: ]9:~ S U R F A C E  T o p o g r a p h y  SILT OR MUD
S4~PLING TI~E: 5:23 A~ROW  Fd13R: GEAR:  CORE
E~EVAT,ION% ,1~36 METERS Q U A D R A T  S I Z E :  0, SQUARE MEYERS SEDIMENT VOLUME:

,,;

S P E C I E S  I D E N T I F I C A T I O N
CHLOf?OPHYTA

CHLOROPHYTA  “.
~,NTEROMOl?PHA INTESTINALJS

PHAEOPHyTA  ~
SCYTOSIPHON l..OMENTAR’IA

RHODOPljYTA
P7E,ROSIPtiONIA  GIPINNATA,,,.

CNIDARIA , .
EUDENDRIUM  5 P ’  ‘

RHYNCHOCOE,LA
RHYNCHOCOELA

ANNEL,IDA
E’TkONE PACIFJCA
~YF’OSYLLIS PUI..CHRA

N PARAON~S  GRACILIS
R,HYN~H,OSPIO  SP

: CA~ITE;=.’A ~A,PITATA
ENCHYTRAEI!IAE “ ,

MOLLLJSCA ,,,’
MYTILUS ED~LIS
MACOMA BALTHICA
MYA 4RENAR14
COLLI,SELLA,  ~E!.T’A
L~~~ORXNA  Sil’KAN~
LITTORIyA SI~KANA
LITTORINA SCUTIJLATA

CRUSTACEA
HARPACTICC)IDA
13ALANU!5  GLANDIJLA
CAMPYLASPIS VERRUCOSA
GNORI”MOSPHAEROMQ OREGONENSIS
AMPH~POUA
PARAPL.EIJSTES  NAUTILIJ$

WET
WE~GHT

SEX CONDITION cov!aG cOUNT (GRAMS)

N,D “FRAG .042
NO O*

ND *016

Nl) 0.
.,

ND 1 ,001
,,

NC) 3 Vilol

Nij
Nil
ND
BE?
No
No

NC)
ND
ho
MD
N13
h D

!5
.20

2
1

11
DEAD 14

1

e096

DRY
WEIGHT

(GRAMS)

0.
0 .
0.
0 ,
o *
0,



HIOTIC DENSITIES OF INTERTIDAL ORGANISMS  FROM THE EASTERN GULF OF ALASKA
FALL  19?4

STATION Nt31?g 6  BOSWELL B A Y DATE ; 9 / 1 8 / ? 4
L4TITUDEX 60 24 60 N LONGITUllEZ  146 630w
STATION INVESTIGATED FOR 2e3 HOURS BEGINNING AT 4:15 I N  TIME ZONE$ +10
C A T A L O G  NBR~ AH740354 ZONE/TRAfUSECTx  2 SUBSTRATE: MUD
PHOTOGRAPH N8R$ METER N13R: 19B SURFAcE  TOPOGRAPHY: SILT OR MUD
SAMPLING TIME: 5:23 ARROW NEIR: GEARt CORE
ELEVATION: 1,36 METERS Q U A D R A T  SIZEI O. SQUARE METERS SEDIMENT VOLUME;

S P E C I E S  I D E N T I F I C A T I O N
RHODOPHYTA

RHODOPHYTA
Ri?YNCHOCOELA

RHYNCHOCOELA
EMPLECTONEMA  GRACILE

ANNELIDA
ETEONE  PACIFICA
S P I O  FILICORNIS
ENCHYTHAEIDAE

MOLLUSCA
MYTILUS EOULIS

W MACOMA RALTHICA
MVA ARENAl?IA

z COLLISELLA PELTA
LITTORINA SITKANA
LITTORINA SCUTULATA

CRUSTACEA
BALANUS C)LANi3ULA
COROPHIIOAE SP

SEX

ND

NO
ND

Nf)
NO
ND

Ntl
ND
No
NO
NO
ND

ND
N(.I

CONDITION COVRG COUNT

9
5

3
1

13

5
13

3
3

10
3

53
‘71

WET
WEIGHT

(GRAMS)

. 0 3 4

● 017
. 1 1 3

● 008
. 0 0 1
. 0 0 3

● 498
2*608

,768
. 0 9 0
.286
. 1 4 9

‘7,023
. 0 1 4

1000O L I T E R S

DRY
WEIGHT

(GRAMS)

0 .

0 .
0 .

0.
0 .
0 .

0 .
1 . 3 3 0
0 .
0 .
0 .
0 .

4.598
0 ,
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BIOTIC  DENSITIES  OF INTERTIDAL ORGANISMS F!+QM THE EASTERN 6ULF OF ALASKA
FALL  1974

S T A T I O N  NHRi  6 EIUSWELL BAY DATE: 9/18/74
L A T I T U D E %  60 24 60 N LONGITUDE$  1 4 6 t130M
bTATION I N V E S T I G A T E D  F O R  2s3 HOURS  H E G I N N I N G  AT 4!1!5 IN TIME ZONE% +10
C A T A L O G  NHF?c AB740356 ZONE/TRANSECT$ 2 SUf3STRATE~ MUD
PHOTOGRAPH NHR: METER NBR8 27EI S U R F A C E  T o p o g r a p h y  SILT OR MUD
SAMPLING TIME: 5:23 ARROW NBR: GEAR: CORE
ELEVATION? 1,06 METERS QUADHAT S12Et O. SQUARE METERS SEDIMENT  VOLUME8

SPECIES IDENTIFICATION
CHLOROPHYTA

ENTEROMORPHA I N T E S T I N A L I S
RHYNCllOCC)ELA

RHYNCHOCC)ELA
ANNELIOA

HARMoTHOE IMBRICA?A
PHLOE MINUTA
ETEONE  P A C I F I C A
NEPHTYS  S C H M I T T I
GLYCXNOE PICTA
HAPLOSCOLOPLOS  ELONGATUS

RHYNcHOSPIO  SP
CAULLERIELLA SP
CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS

FABRIc~A SAEJELLA
LAONOME SP
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EDUL15
MACOMA 081_IQUA
MACOMA BALTHICA
GASTROPODA
AGLAJA OIOMEDEUM

SEx

ND

NC?

ND
No
ND
ND
ND
ND
ND
ND
ND
No
NO
ND
ND
NO
ND

ND
Nil
No
ND
N [)

MET
WEIGHT

CONDITION COVQG COUNT (GRAMS)

3.847

DEAD .010

*048
.038
eo79
.006
,139
.247
e002
0 0 0 5
.043
.s234
.132
0001
0001
0452
,151

0086
20267
2.498

.Oo1
0004
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00

RXOTIC OEN.SITIES O F  I N T E R T I D A L  Ol+GANISMSi FROM THE EhSTERN  G U L F  OF A L A S K A
~ALL  l’a74

S T A T I O N  NHR% 6 130SWELL RAY DATE: 9 / 1 8 / 7 4
L A T I T U D E S  6 0  2 4  6 0  N
STATION INVESTIGATED FOI+

LONGITUDE:  ]46 530W
2Q3 HOURS  BEGINNING A T z$:~~  IN TIMF zONE! +10

C A T A L O G  NB14:  AH740358 ZUNE/TRANSECT:  2 !3uE3STRATEt  MUD
PHOTOGRAPH Ntjl+: METER NBR: 31B SURFACE TOPOGRAPHY: SILT Oi? MUD
SAMPLING TIME: 5:23 ARROW NBR: GEAH: CQNE
ELEVATIONS 1006 METERS QUADRAT SIZE: O. SQUARE MFTERS SEDIMENT

SPFCIES I D E N T I F I C A T I O N
TURBELLARIA

TURBELLAF?IA
NEMATOOA

NEMATODA
ANNELIDA

PHLOE MINUTA
ANAITIDES MACULATA
ETEONE PACIFICA
NEPHTYS  scHMITT~
HAPLOSCOLOPLOS  ELONGATUS

~. POLYDORA CAECA
RHYNCHOSPIO  SP

2 CAULLERIELLA SP
CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS
LAONOME SP
ENCHYTRAEl[)AE

MOLLU!3CA
MYTILUS EOULIS
MACOMA BALTHICA
MYA ARENARIA
AGLAJA DIOMEO!.UM

C!+USTACEA
HARPACTICOIC)A

SEX

ND

ND

ND
ND
ND
ND
ND
ND
ND
No
ND
ND
ND
ND
ND

Nl)
ND
ND
ND

ND

CONDITION COVRG COUNT

5

68

12
i

18
9

15
8

43
b

14
71

4
15

4 7 6

8
107

1
5

1

VOLUME $

BET
WEIGHT

(GRAMS)

. 0 0 2

0.

.064

. 0 0 2
,010
● 006
● 049
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● 008
● 002
. 0 1 1
.067
. 0 5 7
, 0 3 7
. 1 3 9

, 0 2 4
3,206
3,010

.008

. 0 0 1

1.000 L I T E R S

DRY
wEIGHT

(GRAMS)

00

0 .

0, -

O*
0 .
0.
0 ,
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0 .
0 ,
00
0 ,
0 .
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BIOTIC DENSITIES OF INTERTIDAL ORGANI$M$  FROM THE E A S T E R N  G(JLF O F  A L A S K A
FALL 1974

S T A T I O N  NuH:  6 H()$WkLL  BAY DATE: 9/18/’76
LATITUDE8 60 2 4  6 0  N LONGITUDE:  146 b30w
STATION I N V E S T I G A T E D  F O R  2*3 HOUf?S B E G I N N I N G  A T 4:15 IN TIMF zONE: ‘+1O
C A T A L O G  N$R: AE1740360 .ZONE/TRANSECT~  2 5UDST’?ATE$  M]JO
PHOTOGRAPH NEIR: METER NBR2 35$ S(JRF6CK TOPOGf?AFIbiY: 51LT OK M U D
SAMPLING TIMEI 5;23 ARROW NBR$ GEAR: CORE
ELEVATIONS .75 METERS QUADRAT SIZES O, SQUARE METERS SEDIMENT  vOLUME:

S P E C I E S  I D E N T I F I C A T I O N
RHYNCHOCOELA

RHYNCHOCOELA
ANNEI,.IDA

PtiLOE  PiINUTA
ETEONE  PACIFICA
MYSTA 13ARBATA
NEPHTYS  S C H M I T T I
GLYCINC)E  PICTA
HAPLOSCOLOPLOS  ELONGATUS

Xl
u-l S!=’10 FILICORNIS

‘d RHYNCHOSPIO  SP
CAULLERIELLA SP
CAPITELLA CAPITATA
HETEROMASTUS  FILIFORMIS

LAONOME SP
ENCH’f~RAkID4F

. . . , MOLLUSCA
MYTILUS ;:i!!)!..i~ ‘
CLINOCAHi.)Ib’I NUiTALLII
MAC(.)MA 13/JL~ti~CA
G.4STROPUDA
NUCEL.LA 5P
AGLAJA DIOMEDEUM

CRUSTACEA
CAMPYLASPIS VERRUCOSA
TANIDACEA

MET
WEIGH?’

(GRAMS)

.014

0011
(?011
0006
e(lo%
.042
0006
.043
0001
0003
.007
0002!
.002’
,,016
“606
* 139

.
. 0 5 1

170119
??.396

.001

.033

.005

.001
,,ooi
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t$lu!Lc ULNSIT.IES  OF” INTkRiIDAL. URGANISM5  FROM THE E A S T E R N  G U L F  Ok ALAS~A
F A L L  1974

‘STATION N13R8 6 ROSWELL  BAY DATE: 9 / 1 8 / 7 4
LAT’ITUOE$  60 24 6 0 ,  N LONGITUOE% 146 630W
S T A T I O N  INVE$TIGATEO  FOR 2.3 HOURS  BEGINNING AT 4:15 IN TI14E ZONE: +10
CATALOG NBR:  A13740362 ZONE/TRANSECT8  2 SUBSTRATE: MUD
PH(3TOGRAPH  NW?: METEI? NBR: 39% SURFACE  T O P O G R A P H Y :  SILT OR MUD
SAMPLING TIME8 5:23 ARROW  N13R! GEAi?8 CORE
ELEVATION: a45 METERS QUADRAT SIZE! 0, SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  IDENIIFICATIOPJ
CHLORCWHYTA

ENTEROMORPHA I N T E S T I N A L I S
PROTOZOA

PROTOZOA
RHYNCHOCOELA

RHYNCHOCOELA
RtiYNCHOCOELA

ANNEtiIOA
HARMQTHOE IMeRICATA
PHLOE MINUTA

rc ETEO,NE PACIFICA
NEPi-itYS  CILIATA

z NEPNTYS  5CHMITTI
G~YCINOE PICTA
HAPLOSCOLOPLOS  ELONGATUS

POLYOORA  CILIATA
SPIO’FILICORNIS
RHYNcHOSPIO  SP
THARYX HULTIFILIS
CAPITELLA CAPITATA
llETEROMASTUS  FILIFORMIS

“,PEC~INARIA BELGICA
AMPHARETE ARCTICA
GLYPHANO~TO14UM  pALLESCENS
LAONOME SP
ENCHYTRAEIDAE

MOLLUscA
MYTILUS Ef)ULIS
CLINOCARDIUM CILIPTUM
MACOMA BALTHICA
MYA ARENARIA
GASTROPOOA
MA,R-I,AI?TTES, HELICIr~US

SEX

ND

ND

Nl)
ND

ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
No
ND
No
No
ND
ND
ND
ND
ND

NO
ND
ND
ND
No
ND

CONDITION COVI?G COUNT

3

FRAG 1
FRAG 1

WET
WEIGHT

(GRAMs)

. 1 6 2

boo~

.099
@053

. 0 0 1

.031

. 0 1 3
eo?5
.010
a026
. 0 5 7
.009
.001
, 0 0 2
0005
.018
Q061
.179
%027
,073
,001
.001
,372
, 0 0 8

..100
13,132
3.469
10003

. 0 0 1

.001

DRY
WEIGHT

(GRAMS)

0.

0 .
0.

0,
O*
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0.
0.
o*
o .
0 .
0,
o*
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0.
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AGLAJA UIOMEOEUM
CRUSTACEA

PLATYCOPA
HARPACTICOIDA
CAMPYLASPIS VERNUCOSA
AMPHIPODA
AMPHIPODA
PARAMOERA COLUMHIANA
CALLIANASSA SP

INSECTA
CHIRONOMIOAE

N 1)
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FEM
ND
N 1)
No
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ND

GFZ’VCJ

FRAG

IidTk

9

6
1
4
2
1
1
1

1

. 0 1 1

. 0 0 1

. 0 0 1
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. 0 0 1
. 0 0 7
● 001
0003

.001
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0.
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MONTAGUE ISLAND

Figure A-7. Zaikof Gay saapii~.g  site.
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SPECIES OF ZAIKOF  BAY

CHLOROPHY  TA
Chlor  ophy ta

Ulothrix  s p .
Ulothrix  flacca
Monos troma  sp.
Monos troma f us cum
Ente romorpha linza
Ulva sp
U l v a  lactuca
Ulva rigida
Rhizoclonium  sp.
RhizocIonium  riparium
Urospira mirabilis
Chae tornorpha sp.
Cladophora  seriacea

BACILLARIOPHYCEAE
B acillariophyceae

PHAEOPHY  TA
Phaeophyta
Ectocarpus  simulans
P ylaiella  littoralis
Ralfsia  fungiformis  .
Sphacelaria  s ubf usca
Elachis  tea f ucicola
Leathes ia difformis
Soranthera  ulvoidea
Melanos  iphon intes tinale
Laminaria  yezoensis
Alaria sp.

Alaria  marginata
Alaria praelonga
Fucus  Spc

Fucus  distichus
RHODOPHY  TA

R h o d o p h y t a
Erythrotrichi a carmea
Acrochaetium pacificum
Porphyra  sp.
Cryptosiphonia  sp.
C ryptosiphonia woodii
Cons tantinea s ubulife  ra
Gloiopeltis  .sp.
Gloiopeltis  furcata
Tenarea  dispar
Bos siella Chiloensis
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R H O D O P H Y  T A  c o n t .
Bossiella plurnosa
Corallina  frondescens
C allophyllis  f labellulata
Ahnfeltia  plicata
Gigartina sp.
Gigar tina agardhii
Iridaea sp.
Iridaea cornucopia
Iridaea heterocarpa
Halos accion glandiforme
Rhodymenia  palmata
Antithamnion sp.
Anti tharnnion kylinii
An tithamnion  simulans
Scagelia  occi dentale
Ptilota  Spo

Ptilota  filicina
Ptilota  tenuis
Neoptilota asplendioides
Neoptilota  hypnoides
Tokidadendron bullata
Phycodrys  sp.
Polysiphonia  sp.
Polysiphonia  hendryi
Polysiphonia  pacifica
Pterosiphonia  sp
Pterosiphoniabipinnata
Rhodome la larix
Odonthalia  sp.
Odonthalia floccosa
Odonthalia kamschatica
Odonthalia washing toniensis

AN THOPHY TA
Zostera marina

PORIFERA
Porifera

TURBE LLARIA
Turbellaria

RHYNCHOCOE  LA
Rhynchocoela
Emple c tone ma gracile

NE MA TODA
Nematoda

ANNE LIDA
Annelida

2’75



ANNE LIDA cont.
Polychae  ta
Polynoidea
Harmothoe  imbricata
Anaitides  mac ulata
E teone pacifica
E ulalia viridis
Typos yllis  alternata
Typos yllis  pulchra
Exogone gernmifera
Exogone lourei
Sphaerosyllis  hystrix
Nereis sp.
Nereis pelagica
N e r e i s  vexillosa
Platynereis bicanaliculata
Nephtys sp.
Sphaerodoridiu.m gracilis
Lumbrineridae
Lumbrineris zonata
Spionidae
Spio filicornis
Caulleriella s p .
Pherusa  papillata
Opheliidae
Armandia  brevis
Capitella  capitata
Cistenides  brevicoma
Ampharetidae
Pseudosabellides  littorals

e S p i r o r b i s  spirillum
Enchytraeidae

MOLLUSCA
Mollusca
Polyplacophora
Tonicella  lineata’
Katharina tunicata
Pelecypoda
Mytilus  edulis
Musculus  discors
Dacrydiu,m sp.
Protothaca  staminea
Hiatella  arctica
Thracia sp.
Gastropoda
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M O L L U S C A  c o n t .
Collisella sp.
Collisella pelts
Notoacmaea persona
Margaritas sp.
Margaritas pupillus
Littorina sitkana
Littorina scutulata
Lacuna sp.
Lacuna carininata
Lacuna marmorata
Alvinia sp.
A lvinia compacta
Cingula sp.
Nucella sp.
Nucella  canaliculata
Nucella  lamellosa
Buccinum polare
Buccinum baeri
Searlisa dira
Mitrella sp.
Mitrella tuberosa
Mitrella gouldi
Odostomia sp.
Diaphana  minuta

ARACHNIDA
Halacaridae
Pseudoscorpionida

PYCNOGONIDA
Phoxichilidium  quadradentatum

CRUS TACEA
Crustacea
Platycopa
Harpacticoida
Balanus sp.
Balanus balanoides
Balanus cariosus
Balanus glandula
E udorella  emarginata
Campy laspis  sp.
Campylaspis  verrucosa
Campy laspis  affinis
Cumella  sp.
Pentidotea wosensenskii
Sphaeromatidae



GRUSTACEA  cont.
Gnorimoaphaeroma  oregonensis
Ianiropsis  kincaidi kincaid i
Munna sp.
Amphipoda
Odius carinatus
Ampithoe  sp.
Ampithoe  rubricata
Ampithoe rubricatoides
Ampithoe  simulans
Oligochinui  lighti
Corophium  sp.
Paramoera sp.
Paramoera columbiana
Paramoera carlottensis
H yalidae
Hyale rubra frequens
Parallorches  tes ochotensis
Photis  brevipes
Ischyrocerus sp.
Parapleustes  nautilus
Parapleustes  pugettensis
Metopelloides  s p .
Callianassa sp.
Cancer productus
C a n c e r  o r e g o n e n s i s  ‘

INSEC TA
Insects
Diptera
Chironomidae

BRYOZOA
Bryozoan

AS TEROIDEA
Aster oidea
Leptasterias  sp.
Leptasterias hexactis
Pisaster ochraceus

ECHINOIDEA
Strongylocentrotus  droebachiensis

OPHIUROIDEA
Ophiuroidea

TELEOSTEI
Clinocottus  acuticeps
Pholis  lae ta
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BIOTIC DE.NSIIIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA
F A L L  1974

STATION N13R: 8  ZAIKOF BAY DATE : 9 / 1 2 / 7 4
L A T I T U D E :  6 0  17 95 N LONGITUDE: 147 0 0 W
STATION INVESTIGATED FOR 4*O HOURS B E G I N N I N G  A T  23:30 IN TIMF ZONEI +10
CATALOG NBR: AB740240 ZONE/TRANSECT$ SU8STRATE: NO I N F O R M A T I O N
PHOTOGRAPH N8RS 7401010016 METER NBR: SURFAcE  TOPOGRAPHY!  N O  I N F O R M A T I O N
SAMPLING TIME: 1:30 ARROW NBR; E1O GEAR: ARROW
ELEVATION: 1*97 METERS QUADRAT SIZES ● 0625 SQUARE METERS SEDIMENT VOLUME: 0 .

wET
WEIGHT

SPECIES IDENTIFICATION SEX CONLJITION COVRG cOUNT (GRAMS)
PHAEOPHYTA

FUCUS OISTICHUS ND STHL 2590100
RHODOPHYTA

NEOPTILOTA ASPLENIOIDES ND 2*432
000NTHALIA FLOCCOSA ND 2*296

MOLLUSCA
MYTILl)S EDUL15 NO 24,475
MYTILUS EOULIS ND 5*1OO
MYTILUS Ef)ULIS N(I 1 3 . 0 5 0

N COLLISELLA PELTA ND 2 . , 0 3 5
LITTORINA SITKANA ND 860701

: LITTORINA SCUTULATA ND . 4 0 0
CRUSTACEA

t3ALANUS GLANDULA ND 120292
PENTIOOTEA wOSENSENSKII hr.) .(-)40

NC) 8eO09

15
109

7
13

1(?17
28

LITERS

DRY
WEIGHT

(GRAMS)

65-170

0257
● 238

9,656
2.129
5 . 6 4 0

c61O
5 1 . 8 5 0

0 .

7 . 6 8 5
0.
1.200



U 3
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I Oc3

ssjoTo
JQa 2O
Si 3O

i310TIC  D E N S I T I E S  O F  I N T E R T I D A L  0NGANISMf5  FF?OM THE F&STERN  GULF OF ALASKA
FALL  1974

STATION N8R: 8  2AIKOF BAY
LATITUI)E1 6 0  17 9 5  N

DATE: 9 / 1 2 / 7 4
LONGITUDEI 147 0 0 W

STATION INVESTIGATE() FOR 400  HOURS BEGINNING AT 23;30 TN TI~~E .Z0NE8 +10
C A T A L O G  NEJN: A13740241 ZONEiTRAhlSECT: SLJH5TRATE$ NO .iNFORMATION
PHOTOGRAPH NBR; 740~O10016 METER NBR: S U R F A C E  TOPOGRAPHY~ NO INFOa~ATI~N
SAMPLING TIME: 1:30 ARROW NBR: W1O GEAR: ARROW
ELEVATION; 1,97  METERS QUAC)RAT SIZE: ,0625 SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  IOENTIFICA’TION
CHLOROPHYTA

UROSPIRA  MIRABILIS
PHAEOPHYTA

PYLAIELLA LITTORALIS
ELACHI.STEA  FUCICOLA
SORANTHERA ULVCIIDEA
FUCUS OISTICHUS

$?HODOPHYTA
AHNFELTIA  PL.ICATA
PTEROSIPHONIA HI.PINNATA

m ODONTHALIA  WASHINGTONIENSIS
C13TURBELLARIA
c) TUR8ELLARIA

RHYNCHOCOELA
RHYNCHOCOELA

,/

EMpLECTONE?~A GRACIL.E
ANNELIOA

ENCHYTRAEID$E
MOLLUSCA

MYTILUS E[]ULIS
MYTILUS EOUL.IS
MYTILUS E.1”’~b;,.15
COLLISELLA %LTA ,
COLLISELLA FELTA
LITTORINA SITKANA
LITTORINA SCUT’ULATA

CRUSTACEA
EIALANUS 6LANOULA
BALANUS GLANOULA

kdtYT
WEIGHT

CONOITION COVR6 COUNT (GRAMS)

, 0 0 4

8

3
i?

-? -7
3

.(’)02

0!3 LITERS

DRY
wEIGHT

(GRAMS)

0,

r3.
0.
o*

53.500

0.
o*
00

0,

0 ,
0.

O*

9,882
12,859

6 . 7 1 9
.503

0 .
0.
0.

13.?!83
0,
0.
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F A L L  ]974

STATION N13R$ 8  ZAIKOF BAY 13ATE: 9 / 1 2 / 7 4
LATITUt)Et 60 1 7  9 5  N LONGITUDE:  147 Oow
S T A T I O N  I N V E S T I G A T E D  F O R  4s0 H O U R S  BEGINNING AT 23:30 IN TIME ZONEt +10
CATALOG NBR: AB740242 ZONE/TRANSECT$ SUBSTRATE: NO INFORMATION
PHOTOGRAPH NHR: 7401010017 METER NBR: SURFACE  TOPOGRAPHY:  NO I N F O R M A T I O N
SAMPLING TIME: 1:30 ARROW NBRt 012 GEAR: ARROW
ELEVATION: 1Q67  METERS QUADRAT SIZE: c0425 SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

RHIZOCLONIUM RIPAF?IUM
CLADOPHORA  SERIACE’A

PHAEOPHYTA
PYLAIELLA L I T T O R A L I S
ELACHISTEA FUCICOLA
FUCUS DISTICHUS

RHODOPHYTA
GLOIOPELTIS FURCATA
BOSSIELLA PLUMOSA
CALLOPHYLLIS FLABELLULATA

% TOKIDAC)ENDRON  BULLATA
+ PTEROSIPHONIA B~PINNATA

000NTHALIA  FLOCCOSA
TURBELLARIA

TURBELLARIA
RHYNCHOCOELA

RHYNCHOCOELA
RHYNCHOCC)ELA
EMPLECTONEMA GF?ACILE

ANNELIDA
POLYNOIOEA
NEREIS 5P
NEPHTYS
ENCHYTRAEIDAE

MOLLUSCA
MYTILUS EC)ULIS
MYTILUS EOULIS
MYTILUS EDULIS
MYTILUS EOULIS
COLLISELL4 PELTA
COLLISELLA PELTA
MARGARITAS HELICINUS
LITTORINA SITKANA
LITTORINA SITKANA

SEX

No
ND

NC)
NO
N()

NC)
ND
N(3
ND
ND
ND

ND
ND
ND

No
ND
ND
ND

Nil
ND
ND
ND
NO
ND
ND
ND
N1.)

wET
wEIGHT

CONDITION COVRG COUNT (GRAMS)

FRAG 1 .013
1 ● 011

STRL

FRAG

FRAG

DEAD

DEAD
DEAD

OEAD

14 2 . 0 3 3
5 . 0 3 4

3 3 7 . 0 3 0

1 . 0 0 9
● 001

1 .001
. 0 0 4
. 0 0 4
. 1 6 6

2

9
1
3

116
39
91

1
85

4
1

2 2
38

. 0 3 2

.008
9015
, 0 2 8

● 002
0001
,001
. 0 0 3

17.588
3 1 0 9 9 0

1 5 7 . 0 0 0
o*

● 960
00
O*
5e520
09

0 . LITFRS

DRY
WEIGHT

(GRAMS)

o .
0 .

0 ,
0.

82,130

0 .
0.
0 .
0 .
o“
0.

0 .

0 .
0 .
0 .

0.
0 .
0 .
0.

7 . 5 4 3
1 3 . 7 0 0
69.200

0 ,
. 5 0 1

0.
0.
3,508
0,
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,, -.. ,,-, ,.-I!L .  l“,..,  !,.  =l +-1 Im~Ip IP7E tHsltbrN oULF Or A L A S K A
FALL 1974

S T A T I O N  NBR$ 8 ZAIKOF HAY DATE : 9 / 1 2 / 7 4
LATITUOEt 6 0  1 7  9 5  N LONGITUDE: 147 O o w
S T A T I O N  I N V E S T I G A T E D  FOR 4 . 0  H O U R S  B E G I N N I N G  A T  23:30 IN TIMF ZONE$ +10
C A T A L O G  NBRZ AB740243 ZONE/TRANSECT~ SU13STF?ATE8 NO INFORMATION
PHOTOGRAPH N8R! METER NBR: SURFACE ‘TOPOGRAPHY NO INFORMATION
SAMPLING TIMEl lt30 ARROW NBR: t)15 GEAR: ARROW
ELEVATION8 1o36 METERS QUAORAT SIZE: s0625 SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

RFiIZOCLONIUM ffIPARIUM
PHAEOPHYTA

PYLAIELLA LITTORALIS
SORANTHEI?A  ULVOIDEA
FUCUS DISTICHUS
FUCUS DISTICHUS

RHOOOPHYTA
CRYPTOSIPHONIA  WOOOII
RHODYMENIA  PALMATA
PTILOTA FILICINA

W
CY-J

PTEROSIPHONIA (31PINNATA

u RHODOMELA  LAHIX
TURBELLARIA

TURBELLARIA
RHYNCHOCOELA

RHYNCHOCOELA
ANNELIDA

NENEIS SP
CAPITELLA CAPITATA

MOLLUscA
MYTILUS EDULIS
MYTILUS LD(JLIS
MYTILUS EDULIS
PR(?TOTtiACA STAMINEA
COLLISELLA PELTA
MYTILIJS EDULIS
PROTOTHACA STAMINEA
COLLISELLA pELTA
MARGARITAS tiELICINUS
MARGARITAS PUPILLUS
LITTORINA sITKANA
LITTO~INA  SITKANA
LITTORINASCUTULATA
LACUNA MARMORATA

SEX

ND

NO
ND
NO
ND

ND
No
ND
ND
ND

ND

N()

ND
No

wET
WEIGHT

cONDITION COVRG COUNT (GRAMS)

STRL
FRTL

DEAD

DEA()

3

6
3

1 ● 527
170171
91,850
42.009

.147
● 973
.291
.200

48,333

0327

, 0 4 2

0002
.085

220891
429922

0.
0380
0595

0 .
m38Q
. 5 9 5
0113
,022

le325
0 .
1.197
*J5(l

o , L I T E R S

DRY
WEIGHT

(GRAMS)

● 178

. 4 4 7
1,102

10,650
7.436

o*
00
o *
O*
6 , 3 2 2

0 .

o*

0.
00

9.419
16,818

0 .
0.
0 .
00
0 ,
0 ,
0 ,
0 .

*877
o ,

,596
0 .



,:,LWINIA CDMPACTA
8UCCINUM  BAERI
ODOSTOMIA  5P >

CRUSTACEA
f3ALANUS GLANOULA
PENTIDOTEA WOSENSENSKII
GNOKIMOSPHAEROMA  OREGONENSIS
IANIROPSIS KINCAIDI  KINCAID1
AMPITHOE SP
AMPITHOE RU13RICATOIDES
OLIGOCHINUS LIGHTI

INSECTA
CHIf?ONOMIDAE

ECHINOOERMATA
LEPTASTERIAS HEXACTIS

TELEOSTEI
CLINOCOTTUS ACUTICEPS

tin
PJD
hi)

No
ND
N D
ND
ND
No
No
NO

NE)

N(I

N [)

z!

IMTR 9

*002
1.151

.021

1*779
.872
*004
. 0 5 0
9001
0112
.062

1 e344

*clo5

2m697

.2!-75

o@
. 5 1 5

0.

● 965
0,
0.
0“
0 .
0.
o*
o*

1o178

o*



FALL 1974

STATION NBR$ 8  ZA’JKOF BAY DATE : 9112/74
LATITUOEt 6 0  1 7  95 N LONGITUDE: 147 0 0 W
STATION INVESTIGATED FOR 4 . 0  HOURS B E G I N N I N G  AT 23:30 IN TI~~F ZONE: +10
C A T A L O G  N13RI Af3740244 ZONE/TRANSECT; SUH5TRATEi NO ~NFORMATION
PHOTOGRAPH NBR: 7401O10O18 METER NBF?: SURFAcE  TOPOGRAPHY: No INFORMATION
SAMPLING TIME: la30 ARROW NBRt 1.)16 GEARz ARROW
ELEVATION: 1,36 METERS QUADRAT SIZE: ● 0625 SQUARE METERS SEDIMENT VOLUME:

S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ULVA LACTUCA
RHIZOCLONIUM RIPARIUM

PHAEOPHYTA
PYLAIELLA LITTORALIS
ELACHISTEA FUCICOLA
FUCUS DISTICHUS

RHODOPHYTA
GLOIOPELTIS FURCATA
HALOSACCION  GLANC)IFORME
RHODYMENIA  PALMATA

2 NEOPTILOTA ASPLENIOI13ES
Q-, ODONTHALIA  FLOCCOSA

ODONTHAl_IA  WASHINGTONIENSIS
CNIDARIA

ANTHROZOA
RHYNCHOCOELA

RHYNCHOCOELA
EMPLECTONEMA  GPACILE

NEMATOOA
NEMATODA

ANNELIDA
TYPOSYLLIS ~\i.TERNATA
NEREIS VEXILLOSA
PSEUC)OSA6ELLIOES  L I T T O R A L I S
SpIRORBIS SPIRILLUM

MOLLUSCA
MYTILUS EDULIS
MYTILUS EOULIS
MYTILUS EDULIS
MYTILUS EOULIS
COLLISELLA PELTA
COLLISELLA PELTA
MARGARITAS HELICINUS
LITTORINA SITKANA

SEX

ND
NO

ND
ND
ND

NIJ
NO
NO

Nlj
ND
No

N [)

ND
ND

NIJ

No
ND
No
NO

ND
ND
ND
NO
Ivo
NO
ND
NO

FRAG

FRAG

wET’
WEIGHT

CONDITION COVRG cOUNT (GRAMS)

2 .138
i? . 0 0 4

1 . 0 4 3
6 8 , 2 2 4

2 1 0 , 3 0 0

1 , 0 1 3
3 .165
2 . 1 4 9

. 1 0 0
,196
s129

.197

. 0 2 4

. 3 9 1

0001

. 0 0 1
, 0 3 2
.011
. 0 0 1

10799
21089O

4 5 7 . 0 0 0
00

.150
0,

. 0 0 1
0003

DEAD

OEA[)
,

1 7
.2

36

2
z
3
3

50
26

2 2 9
b

39
19
6
i?

O* L I T E R S

DRY
WEIGHT

(GRAMS)

00
o *

00
00

4 0 . 7 4 0

0 .
0 ,
0 .
00

. 1 2 1
0 .

0 ,

0.
0 .

0.

0 .
0 ,
00

0 .

.823
9 . 3 7 9

1850960
0 .

.0129
0 .
0 .
0.
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HIOTIC DENSITIES O F  I N T E R T I D A L  (JRGP.NISMS  FRCJM T H E  E A S T E R N  GIJLF OF A L A S K A
FALL  1974

STATION NBRs  8 ZAIKOF HAY UATE: 9/’1?/7’4
LATITUDE$ ~0 17 9!5 N LONGITUDE: 147 0 0 W
STATION INVESTIGATED FOR 4,0 HOURS B E G I N N I N G  A T  23:30 Ih! TI~~E 20NE8 +10
C A T A L O G  NBR! A13740246 ZONE/T’RANSECT: SUBSTRATE: NO INFORMATION
PHOTOGRAPH NHR~ METER N814: SURFACE TOPOGRAPHY NO INFORMATION
SAMPLING TIMEX 1:30 ARROW NBR: D22 GEAN: ARROW
ELEVATION$ 075 METERS QUADRAT SIZE! ~0625 5J.JUARE  METERS SEDIMENT VOLUMEX

NET
MEIGHT

SPECIES IDENTIFICATION SEX CONDITION CovnG COUNT [GRAMS)
CHLOROPHYTA

ULVA LACTUCA No
CLADOPHORA  SEf?IACEA

.438
No ,006

PHAEOPHYTA
PYLAIELLA LITTORALIS ND
ELACHISTEA FUCICOt_A

.972
No .939

ALARIA SF’
FUCUS I)ISTICHUS

ND
No

1 . 2 4 9
56-750

RHODOPHYTA
HALOSACCI(.)N  GLANDIFORME ND 10*526
RHODYMENIA  PALMATA ND 250112

E NEOPTILOTA ASPLENIOIDES ND .409

cc PTER(.)SIPHONIA 8JPINNATA ND .019
RHOC)OMELA LARIX ND 01!57

RHYNCHOCOELA
EMPLECTONEMA GRACILE ND 3238

ANNELIOA
TYP(JSYLLIS ~lJLCHHA Nr) 0006
NEREIS SP ND 0001

MOLLUSCA
KATHARINA  TuNICATA ?d r)
MYTILUS E[:,”,.!!.15

12.900
N [) 3.739

MYTILUS E(IU 15 N D
GASTROPODA
COLLISELLA PELTA

*564
NIJ .105
N()

NOTOACMAEA PERSONA ND
3.657

,206
MARGARI~ES  HELICINUS NO
LACUNA MARMOHATA

0171
PI o . 0 3 7

NUCELLA  LAMELLO!5A ND
HUCCINUM  POLARE ND

3935(J
~045?

ARACHNIDA
PSEUOOSC(JNPI(.)NIDA N [) .~(J~

F!?AG

3
1

O* LITERS

DRY
WEIGHT

(GRAMS)

0.
0 .

0 .
0 .

0161
12m270

1 0 4 6 5
5 * 9 9 7
0.
0.
0 .

0 .

0.
0.

4,471
1.499
0.
0.
2.134
0.
0.
0.
2,192

0962,

0.
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RIOTIC l)ENSITIE5 OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA
F A LL  1974

S T A T I O N  NBR: H ZAIKOF HAY DATE: 9 / ] 2 / 7 4
L A T I T U D E :  6 0  1 7  9 5  N LONGITUDE: 147 0 0 M
STATION INVESTIGATED FOR 4,0 HOURS H E G I N N I N G  A T  23!30 Ihl TIMF ZONEg +10
C A T A L O G  NBR:  AB740248 Zl)NE/TRANSECT: SUBSTRATE! Nf-’)  INFORMATION
PHOTOGRAPH” NBf?: METER NBf?: SURFACE TOPOGRAPHY: NO INFORMATION
SAMPLING TIMEI 1$30 ARROW N8RI 6)23 GEAR: ARROW
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FALL 1974
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NIOTIC lJE.NsITIES OF I N T E R T I D A L  ORGANISMS  FROM THE EASTERN GULF OF ALASKA
FALL 1974
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SPECIES OF MCLEOD  HARBOR

CHLOROPHY  TA
Chlorophyta
Ulothrix  laetevirens
Enteromorpha linza
Ulva fenestrata
Ulva lactuca
Rhizoclonium  riparium

BACILLARICPHYCEAE
Bacillariophyceae

PHAE OPHY TA
Phaeophyta
Pylaiella littorals
Sphacelaria  sp.
Sphacelaria  subfusca
Elachis  tea fucicola
Desmarestia aculeata
Soranthera ulvoidea
Pe talonia fascia
Scytosiphon lomentaria
Alaria sp.
Alaria marginata
Alaria praelonga
Fucus Sp.
Fucus distichus

RHODOPHY TA
Rhodophyta
Porphyra  sp.
Cryptosiphonia  woodii
Farlowia  compressa
Endocladia  muricata
Gloiopeltis  furcata
Peyssonelia  pacifica
Bossiella sp.
Bossiella californica
Bossiella  chiloensis
Corallina  frondi scens
Callophyllis  sp.
Callophyllis  flabellulata
Gigartinaceae
Gigar tins papillata
Iridaea heterocarpa
Halos accion glandiforme
Rhodymenia palmata
Antithamnion sp.
Antithamnion kylinii
Ptilota  tenuis
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3T

Rl10D”OP13Y TA c~nt.
TJeoptilota  asplendioides
Tokidadendzon  sp.
Tokidadendron bullata
Polysiphonia k.endryi
Polysiphonia  pacifica
Pterosiphonia sp.
Pteros iphonia m- ctica
Pterosiphonia bipinnata
Phodomela larix
Odontialia sp.
Odonthalia  floccosa
Odonthalia  washtigtoniensis

P.@YcoiyYcE TEs
Phycomyce.tes

A N  TH(3PHY T A
PhyUospadix  s couleri

PORIFERA
Porifera
Eudendrium  ranmsum

CNI13ARIA

Anthrozoa
TURBELLARIA

Turbellaria
RHYNCMOCOEIA

Rhynchocoela
Emplectonerna

NE MA TODA
Nematoda

ANNE LIDA
Polychae ta
PhyUodocidae

gracile

E  t;one  ~acifica
Eulalia’viridis
Syllidea
~pos yllis pulchra
Typo syllis  s tewarti
Typosyllis  a. adamantea
E usyllis  assidlis
Exogone  verugera
Brania brevipharyngea
N e r e i s  sp.
Nereis vexillosa
Sphaerodoridium  gracilis
Glycera capitata
Lumbrineris  zonata
Para.onis gracilis



A?NhTE  LIDA cont.
Spionidae
I?olydora ciliata
Spio filicornis
130ccardia columbiana
Spiophanes  bombyx
Cirratulus  cirratus
Caulleriella sp.
CapiteHa capitata
Pectinaria  belgica
Laonome sp.
Pseudosabellides littorals
Spirorbis spirillum
Enchytraeidae

MO LLUSCA
Tonicella  lineata
Tonicella  r ubra
Katharina tunicata
Mopalia  mucosa
Mytilus  edulis
Musculus  discors
Protothaca  Spo
Protothaca  staminea
Macoma  sp.
Macoma  balthica
Hiatella  arctica
Puncturella  spe
C ollisella pelta
Notoacmaea persona
Margaritas olivaceus
Margaritas helicinus
Margaritas pupillus
Littorina sitkana
Littorina s cutulata
Lacuna sp.
Lactxna  carininata
Lacuna marmorata
Alvinia  compacta
Bittium munitum
Cerithiopsis sp.
Crepidula  sp.
Nucella  sp.
Nucella  cardiculata “
Nucella  lamellosa
Buccinum sp.

315



MO LLUSCA cont.
Odostomia sp.
Onchidella borealis

A R A C H N I D A
Halacaridae

PYCNOGONH3A
Ammothea sp.
Ammothea alaskensis
Ammothea gracilipes
Armmothea  latifrons
Ammothea pribilofensis
Achelia chelata

CRUS TACEA
Crllstacea
Platycopa
Harpacticoida
Balanus balanoides
Ealanus cariosus
B alanus gland ula
Campylaspis sp.
Campylaspis verrucosa
Campylaspis  affinis
Tanidacea
Pentidotea wosensenskii
S phaeromatidae
Exosphaeroma sp.
Ianiropsis kincaidi kincaidi
Munna sp.
Bopyridae
Amphipoda
Ampithoe sp.
Ampithoe rubricata
Ampithoe rubricatoides
Olighchinus  lighti
Calliopiella pratti
Paramoera columbiana
Paramoera carlottensis
Melita sp.
Hyalidae
Hyale sp.
Hyale rubra frequens
Parallorchestes  sp.
3?arallorchestes  ochotensis
Photis reinhardi
Is chyrocer us krascheninnikovi
Jas sa pulcella



C R U S  TACEA cont.
Parapleustes nautilus
Parapleustes pugettensis
Metopelloides  sp.
Decapoda
Cancer productus

INSEC TA
Insects
Chironomidae

BRYOZOA
Bryozoan
Microporina sp.

ECHINOIDEA
Strongylocentrotus  droebachiensis

TELEOS’TEI
Clinocottus  acuticeps
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BIOTIC  DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN  GULF OF ALASKA
FALL  1974

“: S T A T I O N  NBR: 9  MCLEOD HARBOR DATE: 9 / 1 6 / 7 4
‘  L A T I T U D E ;  59 5 3  4 0  N L O N G I T U D E :  147 47 70 w

S T A T I O N  I N V E S T I G A T E D  FOR 2.3 HOURS B E G I N N I N G  A T 3:15 Ibl T’IME ZONEg +~()
CATALOG Nf3Rt  AB740293 ZONE/TRANSECTl  1 SUf3STRATE$  NO I N F O R M A T I O N
P H O T O G R A P H  NBR: 740~010288 M E T E R  N8Rt 9 SURFACE 7oP061?APHy:  No INFORMATION
SAMPLING TIME: 4:23 ARROW NBR2 GEAR:  TRANSECT
E L E v A T I o N : IQ06 METERS Q U A D R A T  SIZE~ .0625 5JJUARE  M E T E R S SEK)IMENT  VOLUME8 0.

S P E C I E S  I D E N T I F I C A T I O N
PHAEOPHYTA

ALARIA MAl?GINATA
RHODOPHYTA

BOSSIELLA CHILOENS,IS
PTEROSIPHONIA EIIPINNATA

TUREIELLARIA
TURE3ELLARIA

RHYNCHOCOELA
C+’J RHYNCHOCOELA

k? NNELIDA
EULALIA VIRIDIS
TYPOSYLLIS  PULCHRA
TYPOSYLLIS STEWARTI
SPIRORBIS SPIRI~LUM

MOLLUSCA
MYTILUS EDULIS
MYTILUS EoULIS
MYTILUS Ei3ULIS
MYTILkJS  EDULI$
MYTILUS EWJLI!5
MYTILUS E(.)ULIS
MUSCULU$  DISCOR!5
MUSCIJLUS  DISCORS
PROTOTHACA STAMINEA
HIATELLA ARCTICA
COLLISELLA PELTA
COLLISELLA PELTA
MARGARITAS HELICINUS
LACUNA MARMORATA
LACUNA MARMORATA
NtJCEL~A CANALICULATA

PYCNOGONIDA
AMMOTH5A $P

SEX

Nlj

ND
ND

ND

NC)

No
ND
ND
No

NC)
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
No
ND
ND

CONDITION

DEAD
C)EAO
DEAD

DEAD

DEAD

i3EA0

DEAD

COVRG COUNT

WE-T
WEIGHT

(GRAMS)

90.180

@030
6,670

.010

0043

*038
.047
0106
@oo6

oa
00
0,

268e850
56e327
21.?841

,059
.?219
0124
S163

1 .5!55
4Q59!5

0007’
Q(lsl
.016

23e!563

.005

L I T E R S

DRY
WEIGHI’

(GRAMS)

12.170

0,

0.$
f),
Ora
063



CRUSTACEA
OLIGOCHINUS LIGHTI
PARAMOERA  COLUMBIANA

UNKNOWN

ND
ND

No 4 9001 0.
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HIOTIC DENSITIES OF INTERTIL)AL Ul+GAN15M5 FHOM THE  EASTERN  GULF OF ALASKA
F A L L  1974

STATION N13R8 9  MCLEOD HARBOR DATE: 9 / 1 6 / 7 4
L A T I T U D E :  5 9  5 3  4 0  N L O N G I T U D E !  1 4 7  4 7  7 0  W
STATION INVESTIGATED FOR 2.3 HOURS BEGINNING AT 3$15 IN TIME ZONE: +10
C A T A L O G  NE31?: AE3740296 ZONE/TRANSECT$ 1 SUBSTRATE: NO INFORMATION
PHOTOGRAPH NBR$ M E T E R  N8R: 15 SURFACE Topography NO I N F O R M A T I O N
SAMPLING TIME: 4:23 ARROW NBR: GEAR! TRANSECT
ELEVATION: ● 45 METERS QUADRAT SIZEt ● 0625 SQUARE METERS SEDIMENT VOLUME:

WET
WEIGHT

S P E C I E S  I D E N T I F I C A T I O N (GRAMS)
PHAEOPHYTA

ALARIA MARGINATA 42e690
ALARIA PRAELONGA 3 5 * 0 3 0

RHOOOPHYTA
RHODYMENIA  PALMATA . 0 2 2
PTEROSIPHONIA  BIPINNATA . 0 0 2

CNIDARIA
ANTHROZOA 2.797

~ MOLLUSCA
KATHARINA  TUNICATA . 5 3 7
HIATELLA ARCTICA
COLLISELLA PELTA

. 5 0 5
1,084

MARGARITAS HELICINUS “026
MARGARITAS HELICINUS
LACUNA MARMORATA

e027
s026
. 1 7 3NUCELLA CANALICULATA

NUCELLA LAMELLOSA 1,834
ODOSTOMIA  SP . 0 0 4

Cl?USTACEA
PARAPLEUSTES  NAUTILUS .012

SEX CONDITION COvRG cOUNT

ND
ND

NO
ND

ND

ND
ND
ND
ND
NQ
ND
ND
ND
ND

ND

DEAD

DEAD

2
5

70
2
4
3
4
3
1

0 . L ITERS

DRY
WEIGHT

(GRAMS)

5 . 4 9 0
5 . 9 0 0

0 .
0 .

~466

0.
0 .

● 497
0 .
o *
o ,
0 .
1 . 3 1 4
0 .

0,
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PYCNOGONIDP
ACHELIA CHELATA ND

CRUSTACEA
BALANUS CARIOSUS ND
AMPHIPODA ND
AMPHIPODA No
AMPITHOE  RUE?I?ICATA N rj
AMPITHOE  HU8RJCATOICJES NO
HYALE RU13RA FHEQUENS ND
PUGETTIA GRACILIS ND

INSECTA
CHIRONOMIOAE ND

8RYOZOAN
BRYOZOAN No

ECHINODEt?MATA
STRONGYLOCENTI?OTUS  DROEL3ACHIENSI  NC)

IMTR

A

4

.002

6.553
.001
‘aoo2
. 0 0 1
.056
. 0 5 9
,546

.019

● 720

. 9 5 3

0 .

4*687
0 .
0.
0.
0 .
0,
0 ,

0 .

o *
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S T A T I O N  NBR: 9 MCLEOIJ  HARBOR DATES 9/1-?./74
L A T I T U D E ;  5 9  53 40 N L O N G I T U D E :  147 47 70 W
STATION INVESTIGATED FOR 5?(J HOURS  B E G I N N I N G  A T  A4%30 IN TIMF ZONEg +10
C A T A L O G  NBR3 A(3740304 ZONE/TRANSECT! 2 SlJ&3STRATEZ  N~~ JNFORMA’TION
PHOTOGI?APH NBR2  7 4 0 1 0 1 0 2 4 6  M E T E R  NBRs 1 4 SURFACE TOPOGRAPHY! NO INFORMATION
S A M P L I N G  T I M E :  17*OO ARROW N9RI GEARI  TRANSECT
ELEvATIoN: 1 0 9 7  METERS QUADRAT SIZEi ● 0625 SQUARE METERS SEDIMENT VOLUME: 00 LITERS

SpECIES ID E N T I F I C A T I O N
PHAEOPHYTA

SORANTHERA ULVOIDEA
FUCUS OISTICHUS
FUCUS DISTICHUS

RHODOPHYTA
ENDOCLADIA  MURICATA
ODONTHALIA  FLOCCOSA

TUR8ELLARIA
TURBELLARIA

~ RHYNCHOCOELA
m RHYNCHOCOELA
C.J EMPLECTONEMA  GRACILE

ANNELIOA
PHYLLODOCIDAE
TYPOSYLLIS PULCHRA
NEREIS S P
ENCHYTF?AEIDAE

MOLLUSCA
MUSCULUS D!5~C!4S
PROTOTHACA 5~\$-IINEA
COLLISELLA JF.Lr.4
MARGARITE5  !’EL!’:INUS
LITTORINA ‘~:’:~ANA
LITTORINA 51TKANA
LITTORINA SCUTULA”rA
LITTORINA SCUT(JLATA
LACUNA MAHMOHATA
NUCELLA LAMELLOSA
ODOSTOMIA  SP

CRUSTACEA
FJALANUS GLAND(JLA
CHTIIAMALUS  DALLI
IANIROPSIS KINCAIDI KINCAID1
AMPITHOE RUBRICATA
AMPITHOE RUHRICATOIDES

SEX CONDITION

ND
ND FRTL
ND STRL

N 1>

ND
ND

NO
No

NC)

ND

NC)
ND
ND
ND
ND
ND
ND
hlo
ND
No
ND

ND
ND
ND
ND
ND

DEAD
DEAD

COVRG cOUNT

1

50

2
1

3
1

1A

8
3

35

DEAD
93

3
DEAD
DEAL)

3
5
6
4

29

WET DRY
wEIGHT WEIGHT

(GRAMS) (GRAMS)

. 0 3 1 0 .
4 3 . 0 0 0 9 , 1 1 8
32?.900 8 , 7 2 2

1 . 2 2 0 ● 361
66.900 9,055

0085 (3,

. 0 3 0 0.
● 106 0.

.003 (-I.
● 001 0 .

1 . 2 0 5 ,246
● 006 o ,

, 6 6 5
. 5 0 9

1 , 4 5 0
0.
0,
7s064
0 .
3*244

eoi?l
o .
o*

o .
0 ,
1,157
0 .
o *
40811
0 .
2 , 6 6 1
0 .
0 .
0 .

. 1 9 3 0 ,

. 0 1 3 0 ,

. 0 0 1 (),
0001 0 ,
.221 0.
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F A L L  19?4

STATION NBI?! 9  MCLEOO  HARBOR DATE: 9/17/74
LATITIJDEs 5 9  5 3  4 0  N L O N G I T U D E :  147 47 70 W
S T A T I O N  I N V E S T I G A T E D  F O R  5,0 H O U R S  B E G I N N I N G  A T  14:30 IN TIME ZONE! +10
C A T A LO G  NBI?: AB7’40305 ZONE/TRANSECT: 2 $UBSTRATEt NO INFORMATION
P H O T O G R A P H  Nel-?!  7401010247  METER NEJR$ 18 SURFACE Topography NO I N F O R M A T I O N
S A M P L I N G  TIMES 17’:00 ARROW NBR:
E l e v a t i o n 1067 METERS

GEAR: TRANSECT
QUADRAT SIZE: .0625 SQUARE METFRS SEDIMENT VOLUME:

SPECIES IDENTIFICATION
CHLOROPHYTA

ULVA LACTUCA
PHAEOPHYTA

ELACHISTEA FUCICOLA
DESMARESTIA  ACULEATA
SORANTHERA ULVOIDEA
FUCUS DISTICtiUS

RHODOPHYTA
60SSIELLA CHILOENSIS
PTEROSIPHONIA  BIPINNATA

c-.) ODONTHALIA  FLOCCOSA
CJANTHOPHYTA
U1 PHYLLOSPAOIX SCOULERI

CNIDARIA
ANTHROZOA

TUHBELLARIA
TURt)ELLARIA

RHYNCHOCOELA
RHYNCHOCOELA

ANNELIDA
POLYCHAETA
ETEONE PACTFICA
TYPOSYLLIS ~~JLCHRA
TYPOSYLLIS A  ADAMANTEA
SPHAERODORIOIUM  GRACILIS
GLYCERA CAPITATA
S P I O  FILICORNIS
SPIOPHANES i30Mf3YX
CAPITELLA CAPITATA
PECTINARIA BELGICA
ENCHYTRAEIDAE

MoLLUSCA
MYTILUS EDULIS
MYTILUS EDULIS
MYTILUS EDULIS

SEX

ND

ND
ND
ND
Nll

ND
ND
ND

ND

ND

ND

ND

ND
ND
Nlj
ND
ND
ND
ND
ND
ND
ND
No

ND
ND
No

wET
WEIGHT

CONDITION COVQG cOUNT (GRAMS)

FRAG 1 . 0 0 2

FRAG 1 ● 001
1 . 1 9 7

19 0180
STRL FRAG 1 .247

3 . 1 6 4
FRAG 1 . 0 0 1

2 6 9 . 5 0 0

DEAD o .

. 5 4 9

. 0 1 7

,027

● 006
. 1 5 5
. 0 8 2
. 0 0 9
. 0 0 2
,215
. 0 0 1
, 0 0 3
. 0 1 5
● 247
. 0 0 3

1 4 9 . 1 4 1
13,996
7,231

FRAG

2

10

6

54
?5

114

0. L I T E R S

DRY
WEIGHT

(GRAMS)

o ,

0.
O*
0 .
0 ,

0 .
o *

3 4 . 4 6 0

0 ,

o *

o .

0.

0 .
0 ,
0 .
0.
0,
0 .
0.
0 .
0 .
0 .
0 ,

7 2 . 7 0 7
6.612
3 . 3 3 2
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F A L L  ]974

STATION NBR$ 9  MCLEOD  HARBOR DATE% 9 / 1 7 / 7 4
LA TITUDEt 5 9  53 4 0  N LONGIT’UOE~  147 4 7  7 0  W
S T A T I O N  I N V E S T I G A T E I )  F O R  5.0 H O U R S  H E G I N N I N G  A T  14:30 IN TIME ZONE.i +10
C A T A L O G  NBR8  A!3740306 ZONE/TRANSECT: 2 S u b s t r a t e  NO I N F O R M A T I O N
P H O T O G R A P H  NBRs 7401010248” METER NBR: 20 SURFAcE  TOPOGRAPHYI NO INFORMATION
S A M P L I N G  TIME: 17$00 ARROW NHR! GEARI  TRANSECT
ELEVATION$ 1067 METERS QUAORAT SIZE! c0625 SQUARE METERS SEDIMENT VOLUMEI 0 ,

SPECIES IDENTIFICATION
PHAEOPHYTA

SORANTHERA ULVOIDEA
FUCUS DISTICHUS

RHODOPHYTA
ENDOCLADIA  MURICATA
FIOSSIELLA CHILOENSIS
PTEROSIPHONIA  EIIPINNATA
ODONTHALIA  FLOCCOSA

CNIDARIA
ANTHROZOA

~ TUREIELLARIA
Tuf?fjELLARIA

z RHYNCHOCOELA
RHYNCHOCOELA

ANNELIDA
TYPOSYLLIS PULCHRA
CAULLERIELLA SP
ENCHYTNAEIDAE

MOLLUSCA
MYTILUS EOUl_IS
MYTILUS EDULIS
MYTILUS EDIJLIS
MYTILUS EOULIS
MUsCULUS  OISCORS
PROTOTHACA SP
MACOMA 13ALTHICA
HIATELLA ARCTICA
COLLISELLA PELTA
COLLI$ELLA PELTA
MARGARITAS OLIVACEUS
MARGARITAS HELICINUS
LITTORINA SITKANA
LITTORINA SCUTULATA
LITTORINA SCUTULATA
LACUNA CARININATA

SEX

ND
NO

ND
ND
ND
NO

N()

ND

NCI
NC)
ND

ND
ND
NO
ND
ND
NO
No
ND
ND
ND
No
NO
ND
ND
ND
No

CONOITION COVRG cOUNT

1
FRAG 1

STRL

FRAG

DEAD

DEAD

OEAD

DEAD

DEAO

10

1

20
1

22

3
51
17

185
2
3
1
1

18
2 2

1
41

300
15

108
4

WET
WEIGHT

(GRAMS)

. 0 0 1
, 2 1 2

, 9 9 2
.010

160383
5 7 * 3 4 7

● 471

S012

9112

.107

. 0 0 5
, 0 0 6

0.
1 1 9 . 0 7 3
23e398

7 . 3 3 0
,278
.111
. 0 1 2
. 0 0 3

O*
1.894
00

,071
8*275
0.
4.290
00

LITERS

DRY
WEIGHT

(GRAMS)

0.
0.

0 .
00
3e088
9 , 4 2 9

0.

0.

0.

0,
o*
0.

0,
64,201
110831
3*575
0 .
o *
o .
o*
0.
1.174
0.
o *
5.318
0.
2,945
O*



.LACUNA  CARININATA
LACUNA MARMORATA
NUCELLA  CANALICULATA
NiJCELLA LAMELLOSA
(IDOSTOMIA  SP
000STOMIA SP

CRLJSTACEA
MUNNA SP
AMPITHOE  RUBRICATOIDES
PARAMOERA CARLOTTENSIS
PARAMOERA CARLOTTENSIS

INSECTA
INSECTA
INSECTA

13RYOZOAN
BRYOZOAN

ND
No
ND
!40
ND DEAD
ND

NO
Nr.)
NO
No
No

N()
ND

No FRAG

21
’846

2
4
6
5

.398
1,413
10035
1 . 2 6 8
o *

eo55

6+006
eoo2
9001
.033
eoo4

O*
. 8 0 3
at577
e872

0,
0.

0.
0.
0,
0,
0,

0,
o*



F,JUIJL  IJtLNSi Ilt,S UP lN’ltRI IDAL ORGANIS  !5 F R O M  T H E  E A S T E R N  GULF OF A L A S K A
F A LL  1 9 7 4

STATION N8R! 9 MCLEOD H A R B O R OATE : 9 / 1 7 / 7 ’ 4
LATITUDE: 59 53 40 t’d L O N G I T U D E :  1 4 7  67 70 W
S T A T I O N  I N V E S T I G A T E D  FOR 5 . 0  H O U R S  t3EGINNJMlG AT 14:30 IN TIME ZONE: +10
C A T A L O G  N13R! A13740307 ZONE$TRAN$ECT! d SU8LfRATE:  NO I N F O R M A T I O N
PHOTOGRAPH” NBR! 740J()~0249 METER NERI 22 SURFACE TOPOGRAPHY: NO INFORMATION
SAMPLING TIME:  17:00 ARROW Nf3Rt GEAR: TRANSECT
ELEVATION: 1 0 6 7  METERS (JUAORAT  SIZE8 s0625 SQUARE M E T E R S SEDIMENT VOLUME1

SPECIES IDENTIFICATION
PHAEOPHYTA

PYLAIELLA L I T T O R A L I S
SPHACELARIA  SP
ELACHISTEA FUCICOLA
OESMARESTIA  ACULEATA
ALARIA MARGINATA
ALARIA PRAELONGA
FUCUS DISTICHUS
FUCUS DISTICHUS

~RHODOPHYTA
u RHODOPHYTA
m CRYPTOSIPHONIA WOODII

BOSSIELLA CHILOENSIS
CALLOPHYLLIS SP
CALLOPHYLLIS SP
GIGARTINACEAE
RHODYMENIA  F’ALMATA
TOKII)AOENDRON  BULLATA
PTEROSIPHONIA ARCTICA
00(,)NTHALIA FLOCCOSA
ODONTHALIA  wASI-IINGTONIENSIS

TURBELLARIA
TURBELLARIA

RHYNCHOCOELA
RHYNCHOCOELA
RHYNCHOCOELA
RHYNCHOCOELA
EMPLECTONEMA GRACILE

ANNELIDA
ETEONE PACIFICA
TYPOSYLLIS PULCHRA
TYPOSYLLIS A ADAMANTEA
ENCHYTRAEIDAE

SEX

ND
ND
NO
NO
ND
NC)
NO
ND

ND
No
ND
Nl)
ND
ND
ND
N()
ND
ND
ND

NC)

ND
NO
NO
ND

ND
ND
ND
ND

FRTL
STRL

FRAG
F R AG

FRAG

I

cONOITION COVRG COUNT

11
1

21
1

25
1
i?
9

1
1
1
1

1
2

2

14

1
1
9
2

1
8
2

18

wET
WEIGHT

(GRAMS)

. 0 0 4

. 0 0 1

.027
, 0 2 9

o *
2 2 . 6 1 0
280731

1 1 8 . 6 0 0

0.
“ 0 0 5
. 0 4 9
0003
. 0 0 2
. 3 7 7
. 8 2 1
. 0 3 0
. 2 5 4
8142
,833

.829

. 0 0 1

. 0 1 3

. 0 2 5

. 0 3 7

.002

. 0 1 2
● 003
. 0 0 5

Oe LITERS

DRY
WEIGHT

(GRAMS)

o .
0 .
0 .
o *
o .
5.187
6 . 8 4 2

2 7 . 8 4 9

0 .
0 .
o *
o .
0 .
00
0 .
0 .
0 ,
0.
00

.185

0 .
0 .
0.
0 .

0 .
0 .
0 .
00
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HIOTIC DENSITIES OF INTERTIDAL ORGANISMS ~l?OM THE EASTERN GULF- OF ALASKA
F A L L  1974

STATION N!3R: 9 MCI-E()[)  HAf?tJ~~ DATE: 9/17/74
LATITUDE;  5 9  53 4 0  N L O N G I T U D E :  1 4 7  47 70 w
S T A T I O N  I N V E S T I G A T E D  F O R  5 , 0  HOURS $EGINNING  AT  14:30 IN ~IMF ZONEf +10
C A T A L O G  NEM?% A0740308 ZONE/TRANSECT% 2 SUt3sTRATEi NL I N F O R M A T I O N
P H O T O G R A P H  NBR1 7401010250 METER NRRi’ 24 SUl?FAcE Topography:  No I N F O R M A T I O N
S A M P L I N G  TIME$ 17:00 AHROW NE3R: GEAR:  TRANSECT
ELEVATION: 1036 METERS QUADRAT SIZE$ .0625 SQUARE METERS SEDIMENT VOLUME:

SPECIES IDENTIFICATION
CHLOROPHYTA

CHLOROPHYTA
PHAEOPHYTA

PYLAIELLA LITTOHALIS
DESMAF?ESTIA ACULEATA
ALARIA MAR61NATA
FUCUS DISTICHUS

RHODOPHYTA

CJ Cf?YPTOSIPHONIA WOOOII
BOSSIELLA C A L I F O R N I A

E HALOSACCION  GLANDIFORME
RHOOYMEN14  PALMATA
PTILOTA TENUIS
TOKIDADENI)RON  QULLATA
PTEROSIPHONIA  81PINNATA
ODONTHALIA  FLOCCOSA

ANTHOPHYTA
PHYLLOSPADI%  SCUULERI

POF?IFERA
PORIFERA

RHYNCIIOCOELA
RHYNCHOCOELA

ANNELIDA
ETEONE  P A C I F I C A
SYLLIDEA
TYPOSYLLIS PULcllRA
SPXONIDAE
60CCARDIA COLUMtiIANA
CAPITELLA CAPITATA

MOLLUSCA
MYTILUS EOULIS
MYTILUS EC)ULIS
MYTILUS EDULIS
PROTOTHACA STAMINEA
MACOMA SP

SEX

ND

ND
ND
ND
NO

ND
ND
ND
ND
ND
No
N [)
NO

ND

ND

NC)

ND
ND
ND
ND
ND
ND

ND
NCI
NC)
ND
No

cONDITION COVRG COUNT

FRAG

4
STRL

1

1

FRAG

75
64

193
2
1

WET
WEIGHT

(GRAMS)

. 0 7 1
1,056

1 7 4 , 2 9 0
, 9 1 5

, 6 0 2
o *

● 057
. 0 5 7
eoo9
● 033

14,646
10.208

.069

● 045

. 0 4 4

● O03
● 001
0061
● OOA
* 0 0 5
. 0 0 1

1 6 3 0 2 6 0
. 2 7 . 3 5 9
19*492

. 1 9 7
0011

0 . L I T E R S

DRY
WEIGHT

(GRAMS)

o*

().
$104

23091O
0.

0.
0.
0 ,
0 .
0 .
0.
2m895
1.833

0 .

0.

(1.

0 .
0 ,
o*
o .
0.
0.

84.210
120637

8 . 7 9 4
0 .
00



3

2
3
S
I
S
I

!41ATEL.LA  ARCTICA
HIATELLA ARCTICA
COLLISELLA PELTA
COLLISELLA PELTA
MARGARITE$  HELICINUS
MARG/.iRITES  HELICINUS
LITTORINA SITKANA
LITTORINA SCUTULATA
LACUNA CARININAT’A
LACUNA MARMORATA
LACUNA MARMORATA
CERITHIOPSIS 5 P
NUCELLA  CANALICULATA
ODOSTOMIA  SP

PYCNOGONIOA
APIMOTHEA LATlFRON!5

CRUSTACiA
BALANUS BALANOIDES
CHTHAMALUS OALLI
CAMPYLASPIS SP
MUNNA SP

Cd AklPITHOE  RU13RICATA
0 OLIGOCHINUS L I G H T I
l-u PAf?AMOERA  CARLOTTENSIS

BRYOZOAN
BRYOZOAN
:::::~flFQ~INA SP

ND
ND
No
ND
NO
ND
NO
ND
No
N(.)
ND
ND
ND
No

ND

No
N D
Ncl
ND
ND
NC)
No
ND

Nt)
ND

DEAD

DEAD

DEAD

DEAQ
DEAD

DEAD

DEAD
DEAD
DEAD

FRAG

0.
.029

0.
5.367
0 .

,037
00
0,

,042
0,

all-?
0.
0.
Oe

6+006

,025
*031
,001
c o o l
.001
,002
0034
e609

.032

.019

0,
0.
0,
2*623
O@
0,
00
0,
0,
0,
cl,
0.

‘Oe
0.

0,

0.
0.

-----



F A L L  ]974

STATION N6R$ 9 MCLEOD H A R B O R DATE: 9 / 1 7 / 7 4
L A T I T U D E :  5 9  5 3  4 0  N LONGITUl)Et 1 4 7  4 7  7 0  W
STATION I N V E S T I G A T E D  F O R  5.0 H O U R S  B E G I N N I N G  A T  14:30 IN TIME ZONE! +10
C A T A L O G  N6Rl A67403Q9 ZONE/TRANSECT$ 2 SU13STRATE~ NO INFO$?MATION
P H O T O G R A P H  NBRI  740~010251  METER NBRt  26 SURFACE TOPOGRAPHY; NO INFORMATION
S A M P L I N G  TIME: 17200 ARROW NEIR? GEAR* TRANSECT
ELEVATION* 1 0 3 6  METERS QUADRAT SIZEt Q0625 SQUARE METERS SEDIMENT VOLUME~

S P E C I E S  II)ENTIFICATION
PHAEOPHYTA

ALARIA MARGINATA
RtiOOOPHYTA

GLOIOPELTIS FURCATA
CALLOPHYLLIS FLABELLULATA
RHODYMENIA  PALMATA
TOKIDADENDRON  BULLATA
PTEROSIPHONIA  BIPINNATA
ODONTHALIA  FLOCC(ISA

C.J TUR13ELLARIA
9 TURBELLARIA
U RHYNCHOCOELA

RHYNCHOCOELA
RHYNCHOCOELA

NEMATODA
NEMATOOA

ANNELIDA
TYPOSYLLIS PULCtiRA
NERE]s SP
BOCCARDIA  COLUMHIANA
ENCHYTRAEIOAE

MoLLUsCA
MYTILUS EDULIS
MYTILUS EIIULIS
MYTILUS EDULIS
MYTILUS EDULIS
HIATELLA ARCTICA
HIATELLA ARCTICA
COLLISELLA PELTA
COLLISELLA PELTA
MARGARITAS HELICINUS
MARGARITAS HELICINUS
LACUNA CARININATA
LACUNA MARMORATA
LACUNA MARMOI?ATA

SEX

ND

ND
No
No
NO
No
NCI

NCI

N()
ND

ND
NCJ
Nr.)
ND

N()
ND
ND
N()
No
Nij
ND
ND
NO
N()
ND
No
ND

FRAG 1

FRA~
FRAG

1

21
1
1
9

DEAD

DEAD

DEAD

DEAD

DEAD

3 8
2 5
13

342
1
2
!5

3 9
1

6 7
6

2 0
6 4

wET
WEIGHT

CONDITION COvRG COUNT (GRAMS)

3 4 3 0 7 0 0

● 005
,062
. 0 5 3
0001

3*920
● 015

1s310

.239

. 1 5 7

0001

.025

. 0 0 2

. 0 0 1

. 0 0 1

0.
38,978
lle150
18,969

0 .
.154

0.
3,002
0 .

. 2 1 0
● 078

0.
. 1 0 7

0. LITERS

DRY
WEIGHT

(GRAMS)

4 . 7 0 0

0,
0 ,
0 .
0.

,294
0 .

0 .

0.
0 .

o *

0 .
0 .
0 .
0 .

0.
190512

5 . 5 4 3
9e240
o ,
0 ,
o *
1.689
0.
0.
0s
o *
0.



NUCELLA  CANALICULATA No
NUCELLA  LAMELLOSA NC)
ODOSTOMIA  SP ND DEAD

CRUSTACEA
CAMP’YLASPIS  VERRUCOSA No
MUNNA SP ND
OLIGOCHINUS LIGHTI ho

3 2.039 1.992
“ 2 ,730 0.

5 0. 0.

z S(,)OI 0.
3 . 0 0 3 o *
1 .007 00

,,



l+IOTIC DENSITIES OF INTERTIDAL 0R6ANISMS FROM THE EASTERN GULF OF ALASKA
F A L L  1974

sTATION NBR: 9  MCLEOll HARBOR DATE: 9 / 1 7 / 7 4
L A T I T U D E :  5 9  5 3  4 0  N L O N G I T U D E :  147 47 70 W
STATION INVESTIGATED FOR 5,0 H O U R S  B E G I N N I N G  A T  14830 IN TIME Z O N E : +10
CATALOG N8R: AI374031O ZONE/TRANSECT~ 2 SUBSTRATE~  NO I N F O R M A T I O N
PHOTOGI?APH Nf31?: 7 4 0 1 0 1 0 2 5 2  M E T E R  NBRI  2 8 SURFACE TOPOGRAPHY? NO INFORMATION
S A M P L I N G  TIME: 17:00 ARROW N6R: GEAR: TRANSECT
E l e v a t i o n 1.36 METERS QUAORAT S I Z E : ● 0625 SQUARE METERS SEDIMENT VOLUME: 0.

SPECIES I D E N T I F I C A T I O N
CHLOROPHYTA

ULOTHRIX LAETEVIRENS
BACILLARIOPHYCEAE

8ACILLAHIOPHYCEAE
RHODOPHYTA

PTEROSIPHONIP, BIPINNATA
RHYNCHOCOELA

RHYNCHOCOELA
~ ANNELIDA

+ ETEONE PACIFICA

C31 TYPOSYLLIS PULCHRA
ENCHYTRAEIDAE

MOLLUsCA
MYTILUS EOULIS
MYTILUS EI)ULIS
MYTILUS EOULIS
MYTILUS EDULIS
PROTOTHACA STAMINEA
HIATELLA ARCTICA
COLLISELLA PELTA
COLLISELLA PELTA
MARGARITAS HELICINUS
MARGARITAS HELICINUS
LITTORINA SITKANA
LITTORINA SCUTULATA
LACUNA CARININATA
LACUNA MARMORATA
LACUNA MARMORATA
CERITHIOPSIS SP
NUCELLA CANALICULATA
BUCCINUM  Sp
0D05TOMIA SP

SEX

ND

ND

ND

ND

ND
ND
ND

N()
NC)
ND
ND
NC)
ND
ND
ND
ND
ND
ND
ND
ND
N(.)
N()
ND
ND
NO
ND

CONDITION COVRG COUNT

DEAD

OEAD

DEAD

DEAD
DEAD
DEAD
DEAD

DEAD
DEAD
DEAD
DEAD

12

9
12
21

2
211
104
4 5 3

3
1

2 2
4 4

3
2
4
2.
1

13
2
1
1
1
1

WET
WEIGHT

(GRAMS)

. 0 0 8

.050

1 4 . 4 3 5

,161

● 0 5 5
, 0 5 6
QO07

0.
9 1 8 * 9 5 4

6 4 , 4 8 2
3 9 9 3 9 3

. 1 0 1
● 008

o *
● 543

o ,
● 005

o *
0.
o *
0 ,

0013
o *
0 .
0.
0 .

L ITERS

DRY
WEIGHT

(GRAMS)

0.

0 .

3 . 0 5 7

0 .

0 .
O*
0.

0.
4 7 4 . 7 0 4

3 1 , 4 2 8
1 7 . 5 7 7

0 .
0 .
0 ,
0 .
0.
o *
0 .
0 .
o *
0 .
o *
0 .
0 .
0.
0 .



CtitJ5TACEA
8ALANUS  CARIOSUS
t?ALANUS GLANOULA
MUNNA SP
AMPITHOE  RUBRICATA
AMPITHOE  RUBRICATOIDES
OLIGOCHINUS L I G H T I

BRYOZOAN
8RYOZOAN

NC)
ND
ND
ND
ND
NO

ND

1 4*796 3.793
z .343 0,
2 0001 o *
3 .9002 00
1 BO09 0.
1 eO06 o ,

.266 o *

CA.1



BIOTIC i.)ENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA
F A L L  1974

STATION N8K: 9  MCLEOD HARBOR DATE 1 9 / 1 7 / 7 4
LATITUDE2 5 9  5 3  4 0  N LONGITUDE;  147  47  70  w
S T A T I O N  I N V E S T I G A T E D  FOR 5 . 0  H O U R S  B E G I N N I N G  A T  14:30 IN TIME ZONE: +10
C A T A L O G  Nt3R: AB740311 ZONE/TRANSECT\ 2 SUHSTRATEi NO I N F O R M A T I O N
P H O T O G R A P H  NRRI  740~010253  METER NBR: 30 S(JRFACE TOPOGRAPHY NO INFORMATION
S A M P L I N G  TIME: 17:00 ARROW N13Rt GEAR: TRANSECT
ELEVATION: 1s06 METERS G!UADRAT SIZEI 00625 SQUARE M E T E R S S E D I M E N T  VOLUME8 O . L I T E R S

DRY
WEIGHT

(GRAMS]

o .
0.

1.413
0 ,

, 2 0 5
0 .
0.
0 .
1.472

~478
0.

0.

0 .

o *

0.
0 .
0 .
o *
o .
0“
00
0 .
0“
0,

0 ,
2 ’ 7 0 , 7 2 4

24*266

WET
WEIGHT

cONDITION COVRG cOUNT (GRAMS)S P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

RHIZOCLONIUM RIPARIUM

PHAEOPHVTA
ALARIA MARGINATA
FUCUS DISTICHUS

RHODOPHYTA
CRYPTOSIPHONIA  w(.)ODII
BOsSIELLA CHILOENSIS
NEOPTILOTA ASPLENIOIDES

m TOKIDADENDRON  BULLATA
!’P PTEROSIPHONIA RIPINNATA
“d RHODOMELA  LARIX

000NTHALIA FLOCCOSA
CNIDARIA

ANTHROZOA
TURBELLARIA

TURBELLARIA
RHYNCHOCOELA

RHYNCHOCOELA
ANNELIDA

ETEONE  PACIFICA
EULALIA VIRIDIS
TYPOSYLLIS PULCHRA
GLYCERA CAPITATA
PARAONIS GRACILIS
SPIONIDAE
P E C T I N A R I A  BELGICA
PSEUOOSABELLIDES L I T T O R A L I S
ENCHYTRAEII)AE
ENCHYTRAEIDAE

MOLLUsCA
MYTILl)S EDULIS
MYTILUS EOULIS
MYTILUS EOULIS

SEX

ND
ND

.759

. 0 0 4

7 . 7 9 7
0214

ND
Nu
ND
ND
ND
ND
ND

.880

.017

. 0 0 3
,001

8,016
2*893

.086

1

. 2 2 4

ND 52o

ND FRAG 0045

NO
ND
No
ND
ND
NO
NO
NO
NO
ND

0067
0002
Q(I79
0010
0001
. 0 1 5
.076
Q017
.009
~Q08

ND
ND
NO

DEAD 9
133
102

09
528*224
50.067



I
J'I

3
2

3O
Is
Is

Jo

S
I

I
.oS

AYTII.US EOULIS
MUSCULUS DISCOF?S
PROTOTHACA  STAMINEA
HIATELLA ARCTICA
-HIA’TELLA  ARCTICA
COLLISELLA PELTA
COLLISELLA PELTA
MARGARITAS HELICINUS
LI’TTORINA SITKANA
LACLJNA CARININATA
LACUNA CARININATA
LACUNA 14ARMORAT’A
ALVINIA COMPACTA
CERITHIOPSIS SP
NUCELLA  LAMELLOSA
ODOSTOMIA  SP
ODOSTOMIA  SP

PYCNOGONIDA
AMMOTHEA SP

CRUSTACEA
CAMPYLASPIS SP
MUNNA SP

C.J
&

AMPITHOE RUBRICATOI(IES

m OLIGOCliINUS LIGHTI
INSECTA

CHIRONOMIC)AE
BRYOZOAN

MICKOPORINA SP

ho
NO
No
ND
ND
ND
ND
ND
ND
ND
ND
NC)
ND
ND
NO
ND
ND

NC)

ND

OEACI

DEAD

DEAD
DEAD

DEAD
DEAD
DEAD

IMTR

IMTR

FRAG

9

12
2 4

1
46

43.979
,001
.200

O*
eo40

0.
,971
. 4 8 8

0.
0.

*248
*662
solo

0.
0.
04

9 1 2 2

, 0 1 7

*003
. 0 0 9
.001
. 1 2 1

e(lo9

m124

19*717
0,
0.
0 ,
0,
0.
0 .
0,
0.
o *
0.
0,
0.
0 .
0.
0,
o *

o .

0,
O*
Oe
O*

0.

o *



BIOTIC  DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA
FALL 1974

S T A T I O N  N B R :  9 MCLEOD HAREIOR DATE: 9 / 1 7 / 7 4
L A T I T U D E S  5 9  53 40 N LONGITUDE: 147 47 70 W
STATION INVESTIGATED FOR 500 H O U R S  B E G I N N I N G  A T  14;30 IN TIME ZONEt +~()
CATALOG NBR: AB740312 ZONE/TRANSECT$  2 SUBSTRATE$  NO INFORMATION
P H O T O G R A P H  NBR$  7401010255 METER NBRt 32 SURFACE TOPOGRAPHY: No INFORMATION
S A M P L I N G  TIPIE: 17:00 ARROW NBR: GEAR$ TRANSECT
ELEVATION: 1036 METERS QUADRAT SIZEt ● 0625 SQUARE METERS SEDIMENT VOLUME8 0 .

S P E C I E S  I D E N T I F I C A T I O N
PHAEOPHYTA

ALARIA MARGINATA
RHODUPHYTA

ODONTHALIA  FLOCCOSA
TURBELLARIA

TURBELLARIA
RHYNCHOCOELA

RHYNCHOCOELA
RHYNCHOCOELA

~d ANNELIDA
ETEONE PACIFICA

g TYPOSYLLIS pULCHRA
NEREIS S F
SPIONIl)AE

MOLLUSCA
MYTILUS EDULIS
MYTILUS EOULIS
MYTILUS EDULIS
MYTILUS EC)ULIS
PROTOTHACA SP
HIATELLA ARCTICA
HIATELLA ARCTICA
COLLISELLA PELTA
COLLISELLA PELTA
MARGARITAS HELICINUS
MAI?GARITES  HELICINUS
LACUNA CARININATA
LACUNA CARININATA
NUCELLA CANALICULATA
NUCELLA LAMELLOSA
ODOSTOMIA  SP

PYCNOGONIDA
AMMOTHEA SP

SEX

ND

NO

ND

ND
ND

ND
ND
NO
ND

ND
ND
ND
ND
ND .
ND
ND
ND
NO
ND
ND
NO
NO
ND
NO
ND

ND

CONDITION COVRG COUNT

15

DEAD
DEAD

llEAD

DEAD

DEAD

OEAD

OEAD

3 7 6

6
6
1
4

31
1 7 8

8 3
3 5 8

3
1
2
7

15
2

4 9
7
2

12
3
1

1

wET
WEIGHT

(GRAMS)

316.210

. 0 0 7

. 8 0 9

● 044
,063

● 038
. 0 3 3
. 0 0 1
. 0 0 1

0.
348,200
58.900
3 3 * 4 7 1

. 0 0 4
0.

0358
0 .

10.839
Oa

● 136
0.

. 0 5 0
14.242
4,051

eO05

. 0 0 1

L I T E R S

ORY
WEIGHT’

(GRAMS)

3 7 . 9 0 0

00

0 .

Oe
Oe

0.
0,
0 ,
O*

o *
.2200855
34.520
21026O

0 .
Oe
0 .
0.
5-918
00
0 .
0.
o *
9m290
2 , 8 5 2
O*

O*



ChU5TACEA
CAMPYLASPIS SP NC)
MUNNA SP ND
OLIGOCHINUS LIGHTI ND

ND
BRYOZOAN

t4iCHOPOHINA SP ND

9 0001
3 .001
1 . 0 0 1
1 *402

1 ‘ . 0 1 0

0 .
0,
0 .
0 .

o *



BIOTIC DENSITIES OF INTERTIDAL ORGANISMS FROM THE EASTERN GULF OF ALASKA
F A L L  1974

STATION NBH8  9 MCLE(ll)  HARBOR DATE; 9 / 1 7 / 7 4
LATITUDEr 5 9  53 40 N LONGITUDE: 147 47 70 W
S TA T I O N  I n v e s t i g a t e  F O R  5 . 0  HouRS  f3EGINNING A T  14:30  I N  TIME zONE: +10
CATALOG Nt3Rl AB740313 ZONE/TRANSECT$ 2 SUBSTRATE: NO INFORMATION
PHOToGRAPtI  NHRt 7 4 0 1 0 ] 0 2 5 6  M E T E R  Nf3R:  3 4 SURFACE Topography NO I N F O R M A T I O N
SAMpLING  TIME~ 17:00 ARROW NBR$ GEAR: TRANSECT
E l e v a t i o n ,75 METERS QUAC)RAT SIZE: .0625 S(.JUARE M E T E R S SEDIMENT VOLUME:

SPECIES I DE N T I F I C A T I O N
CHLOROPHYTA

ULOTHRIX LAETEVIF?ENS
PHAEOPHYTA

PYLAIELLA L I T T O R A L I S
DESMARESTIA  ACULEATA
SCY~OSIPHON LOMENTARIA
ALARIA MARGINATA
FUC(JS  DISTICHUS

RHODOPHYTA
F?HODYMENIA PALMATA

u ANTITHAMNION SP
L’! PTENOSIPHONIA  81PINNATA
k ODONTHALIA  FLOCCOSA

PHYCOMYCETES
PHYCOMYCEIES

TUI?BELLARIA
TURBELLARIA

llHYNCHOcOELA
RHYNCHOCOELA
EMPLECTONEMA GRACILE

ANtUELIDA
TYPOSYLLIS A  ADAMANTEA
ENCHYTRAEIDAE

MOLLUScA
MYTILUS EDULIS
MYTILUS EDULIS
MYTILUS EDULIS
MUSCULUS DISCORS
MACOMA SP
HIATELLA 4RCTICA
HIATELLA ARCTICA
COLLISELLA pELTA
COLLISELLA PELTA
MAHGARITES  HELICINLJS
LITTORINA SITKANA

SEX

ND

ND
ND
ND
ND
NO

ND
ND
ND
ND

ND

ND
ND

ND
ND
ND
No
ND
N()
ND
NCI
No
No
ND

CONDITION COvRG COUNT

STRL

DEAD

OEAD

DEAD

4

17

1
1

5
51

119
3 5

3 9 9
1
1
1
1

18
51
17

8

WET
WEIGHT
GRAMS)

0162

.001

.058

. 0 2 2
17,087
11.223

,879
. 0 0 1

160877
201O9

,380

0 0 4 4

● 329
e026

.025
e027

00
o*
o .

,052
. 0 0 1

o*
, 0 8 3

0 .
.748
. 0 3 8

0!1

0 0 LITERS

DRY
WFIGHT
GRAMS)

o .

o*
0 .
0 .
2 . 3 7 2
2.614

e340
o .
2e025

. 3 5 1

0.

0 .

00
0 .

o *
0.

0 .
0.
0 .
0 .
o*
0 .
00
0,
0 ,
o*
0(1
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FALL  lq14

S T A T I O N  N8H: 9 MCLEOL)  HARBOR DATE: 9/’17/74
LATITUDE$ 59 53 4 0  N LONGITUOEt 1 4 7  4 7  7 0  w
STATION INVESTIGATED FOR 5.0 H O U R S  BEGINNING Al 14:30 IN TIMF ZONEI +10
C A T A L O G  N13t?t AB740314 ZONE/TRANSECT$ 2 SUHSTRATEt  NO I N F O R M A T I O N
P H O T O G R A P H  NEIR2 7401010259 METER N13R! 38 SURFACE TOPOGRAPHY: NO INFORMATION
S A M P L I N G  TIME: 17:00 ARROW N13Rl GEAR$ TRANSECT
ELEVATION~ ● 21 METERS (JUADRAT  SIZE: ● 0625 SQUARE METERS SEDIMENT VOLUME! 0 .

wET

SPECIES  ID E N T I F I C A T I O N

WEIGHT
SEX C O N D I T I O N COVf?G cOUNT (GRAMS)

PHAEOPHYTA
ALARIA MARGINATA NO 1 3,665

RHODOPHYTA
RHODYMENIA  p4LMATA ND 1 a484

MOLLUSCA
KATHARINA  TUNICATA ND 1 .069
MYTILUS EDULIS ND
COLLISELLA PELTA

1 ● 034
NO 5 4 .844

MARGARITAS HELICINUS ND 1 . 0 0 3
LACUNA CARININATA N1’1 2 . 0 3 1
LACUNA MARMORATA ND 3 . 0 0 9
NUCELLA  LAMELLOSA ND 4 .187

z
Q

LITERS

DRY
WEIGH”(

(GRAMS)

. 5 5 4

0 .

0 .
00
0 .
0 .
0 ,
0.
0 .
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FALL 19’f4

STATION blal?~ 9 MCLEOD HAktBOR DATE: 9 / 1 7 / 7 4
L A T I T U D E :  5 9  53 40 N LONGITUDE8 1 4 7  47 7 0  W
STATION INVESTIGATED FOR 5*(I H o U R S  B E G I N N I N G  A T  14g30 IN ~IME  ZONE! +~o
C A T A L O G  NBR: AB740318 ZONE/TRANSECT 2 SUH5TRATEX  Nil I N F O R M A T I O N
P H O T O G R A P H  NBR: 7401010222 METER NBR: SURFACE TOPOGRAPHY; NO INFORMATION
S A M P LI N G  TIME: 17$00 ARROW NBR8 015 GEAR! ARROW
ELEVATION8 m75 METERS QUADRAT SIZE8 0 0 6 2 5  SQUARE METERS SEI)IMENT VOLUMEt 0.

SPECIES IDENTIFICATION
PHAEOPHYTA

PHAEOPHYTA
ELACHISTEA FUCICOLA
ALARIA MARGINATA

RHODOPHYTA
RHOOYMENIA  PALMATA
NEOPTILOTA ASPLENIOIOES
PTEROSIPtiONIA BIPINNATA
OOONTHALIA  FLOCCOSA

PORIFERA
PORIFERA

Cd RHYNCHOCOELA
VI RHYNCHOCOELA
U NEMATODA

NEMATOOA
ANNELIOA

NEREIS SP
SPIONIDAE
SPIROREJIS  SPIRILLUM

MOLLUSCA
TONICELLA LINEATA
KATHARINA  TUNICATA
MYTILUS EOULIS
MUScULUS  DISCORS
HIATELLA ARCTICA
COLLISELLA PELTA
LACUNA MARMORATA
NUCELLA LAMELLOSA

CRUSTACEA
BALANUS CARIOSUS
13ALANUs  GLANOULA
AMPtiIPOIJA
AMPITHOE  f?(JBRICATOIOES
OLIGOCHINUS  LIGHTI
HYALE RUEIRA FREQUENS

SEX

ND
NCI
ND

No
NO
ND
NO

ND

N(j

ND

ND
NO
NO

No
NO
NO
No
NO
N(3
ND
NO

ND
ND
NO
NO
NC)
ND

CONOITION COVRG cOUNT

FRAG 1
1

20

FRAG

FFiAG

4
4
1
9

1

3

1
2

3 4 2
2
2
4

12
2

13
1
1
2
2
5

WET
WEIGHT

(GRAMS)

0170
● 001

222.240

.563
lls896

0003
1,729

2.423

. 0 0 1

● 001

0002
● 006

0 .

. 4 0 3
● 996

4 , 2 7 5
0137
. 0 9 0
. 0 7 7
, 0 9 0
s061

1 3 . 3 5 5
. 0 0 1
● 001
, 0 1 1
boo9
.028

LITERS

DRY
WEIGHT

(GRAMS)

o .
0 .

31.140

0 .
1 . 5 2 7
0.

. 2 4 6

● 395

0 .

00

0.
0 .
00

0. -

O*
10737
0 .
0 .
00
0 ,
0 .

7 , 8 8 0
0 .
0 .
0 .
0 ,
o *
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LACUNA MARMORATA
NUCELLA  SP
NUCELLA  LAMELLOSA

AI?ACHNIOA
HALACARIOAE

PYCNOGONIOA
AMMOTHEA SP
AMMOTHEA GRACILIPES

CRUSTACEA
BALANUS CARIOSUS
AMPITHOE  RUEJRICATOIDES
OLIGOCHINUS L I G H T I
l+YALfI RWIRA FRE(JUENS
ISCHYROCERUS  KRASCHENINNIKOVI
dASSA PULCELLA
PARAPLEUSTES  NAUTILUS

INSECTA
CHIRONOMIDAE

BRYOZOAN
9RYOZOAN

ND
No
ND

ND

No
ND
ND
ND
ND
NO
ND

IMTH

IMTR

213
7
3

7

1
1

3
z

1 9 :
23

4
2 0

6

1 * 5 7 4
,181
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STATION NEIR! 9  MCLEOD HARBOR OA?E: 9/17i74
L A T I T U D E !  5 9  5 3  4 0  N
S T A T I O N  I N V E S T I G A T E  FOR

L O N G I T U D E !  147 47 70 W
500 H O U R S  B E G I N N I N G  A T  14s30 IN TIMF ZONE6 +10

C A T A L O G  NBf?: A13740454 ZQNE/TRAN!5ECT! SUBSTRAT’EI  NO I N F O R M A T I O N
PtlOTOGRAPH NBR$ 7 4 0 1 0 1 0 2 5 7  M E T E R  NBR! SURFACE TOPOGRAPHY! NO INFORMATION
S A M P L I N G  TIME: 17:00 A R R O W  NBR$ Z 2 GEAR; NESTED QUAORAT
E l e v a t i o n ● 45 METERS QUADRAT SIZE$ ● O156 SQUARE METERS SEDIMENT VOLUMEt 00

wET

S P E C I E S  I D E N T I F I C A T I O N
WEIGHT

SEX CONDITION COVRG COUNT (GRAMS)
f?HOC)OPHYTA

-  RHOC)YMENIA  PALMATA ND 1 .326
POLYSIPHONIA HENDRYI ND ,739
PTEROSIPHONIA  SP ND FRAG 1 .04$
ODONTHALIA  WASHINGTONIENSIS ND 0019

ANNELIllA
NEREIS SP ND 1 .001

MOLLUSCA
MYTILUS EDULIS ND 70 . 4 4 0
COLLISELL4 PELTA No
LACUNA MARMORATA

17 , 2 0 0
ND 1 c o o l

CRUSTACEA
CJ AMPITHOE  RUBRICATOI(.IES ND 3 . 0 1 1
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0 .
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810TIC DENSITIES O F  I N T E R T I D A L  O R G A N I S M S  FROM THE EASTERN GULF OF ALASKA
T-ALL 1974

S TA T I O N  NBR: 9 MCLEOD HARBOR DATEt 9 / 1 7 / 7 4
L A T I T U D E :  5 9  5 3  40 N L O N G I T U D E I  1 4 7  4 7  7 0  k
S T A T I O N  I N V E S T I G A T E D  F O R  5 * O  HOURS B E G I N N I N G  A T  14:30 IN TIMF ZONEI +Io
C A T A L O G  NBRt  AB7404$6 ZONE/TRANSECT: SUEISTRATE:  NO I N F O R M A T I O N
PHOTOGRAPH N6R~ 7401010257 METER NBR: SuRFACE  T(’)POGRAPHyt  NO I N F O R M A T I O N
S A M P L I N G  T I M E :  17:00 AI?ROW N B R :  Z  4 G E A R :  NESTED  GNJAORAT

LITERSELEVATION: .45 METERS QUAURAT SIZEt ● 0625 SQUARE METERS SEDIMENT VOLUME: 0.

wET
WEIGHT

(GRAMS)

DRY
WEIGHT

(GRAMS)CONDITIONS P E C I E S  I D E N T I F I C A T I O N
CHLOROPHYTA

ULVA FENESTRATA
PHAEOPHYTA

PHAEOPHYTA
A L A R I A  SP
A~ARIA PRAELC)NGA
FUCUS SP
FUCUS DISTICHUS

RHOC)OPttYTA
GIGARTINA PAPILLATA
RHODYMENIA  PALMATA

COVRG cOUNTSEX

. 0 0 2ND

ND
No
ND
ND
ND

ND
NO
ND
NO
ND
ND
ND
ND

ND

ND

ND

ND
ND
Nll
ND
ND
ND
ND

ND
ND

FRAG 1 0 .

FRAG
FRAG

1
1

16
1

● 737
2.250

499,800
.004
.001

0.
0.

6 0 . 7 0 0
0.
o *

FRAG

. 3 5 2

. 0 1 4
, 0 0 2

10639
.018

10229
● 168

1.061

Oe
0.
0 ,
o *
0 .
0 ,
0.
0,

FRAG 1

1

1

CJ
al POLYSIPHONIA  HENDRYI

m PTEROSIPHONIA S P
RHOOOMELA  LARIX
ODONTHALIA S P
ODONTHALIA bJASHI&GTONIENSIS

TURBELLARIA
TURBELLARIA

RHYNCHOCOELA
RHYNCHOCOELA

NEMATOOA
NEMATOOA

ANNELIllA
ETEONE P A C I F I C A
TYPOSYLLIS PULCHRA
N E R E I S  SP
80CCARDIA COLUMt31ANA
CAPITELLA CAPITATA
SPIRORBIS  SPIRILLUM
ENCHYTHAEIDAE

MOLLUSCA
MYTILUS EnULIS
HIATELLA ,ARCTICA

FRAG

FRAG
IMTR

O*6 9 v048

12 . 0 0 9 0.

2 9 0002

1
17

8
15

4
34
6 7

$001
. 0 2 4
boo4
, 0 0 9
● 012
“ 0 0 3
● 007

0 ,
o *
0.
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0,
o *
0.
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1 2 4 8
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Mfi RGARi~ES HE LICIrJLJS
LACUNA CARININATA \
LACUNA MARMOFIATA
NUCELLA  CANALICULATA

ARACHNIL)A
HALACARIDAE

CF?USTACEA
PLATYCOPA
HARPACTICOIl)A
EIALANUS CARIOSUS
CAMPYLASPIS AFFINIS
PENTIOOTEA WOSENSENSKII
SPHAEROMATIOAE
MUNNA SP
AMPHIPC)DA
AMPITHOE  SP
AMPITHOE  RU8RICATOIDES
OLIGOCHINUS L I G H T I
HYALE SP
METOPELLOIDES  SP

INSECTA
DIPTERA
CHIRONOMII)AE

BRYOZOAN
!3RYOZOAN

:
u

ND
No
ND
NO

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
N [)

N [)
N!l

ND

IMTR

19
5

186
2

93

4
185

1
14

1
9
4
1

27
8
9
2
1

10
16

Q016
● 145
● 262
,021

. 0 0 2

. 0 0 1
eoo5
.929
. 0 0 1
. 0 0 4
. 0 4 3
. 0 0 2
. 0 0 1
. 0 9 9
. 0 1 1
s016
. 0 0 4
. 0 0 2

.034

. 0 0 1

9004

0,
0 .
0 .
0.

0 .

(),
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0.
0.
0 ,
0 .
0 .
0 .
00
0 .
0 ,
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0 .

0 .
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00
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SPECIES IDENTIFICATION
Gt+LOROPHYTA

ENTEROMQRPHA LgIQ~A
PHAEOPHYTA

ELACHISTEA FUCICULA
DESMARESTI”A  ACULEPTA
ALARIA f’t?AELC)NGA

l?HODOPHYTA
RhOOOPHYTA
PORPHYRA SP
CRYPTOSIPHONIA  WOODII
FARLOWIA  COMPRESSA
GLOIOPELTIS FURCATA

cd PEY!jSONELIA PAC~F~CA
f30SSlELLA SP

$ CORALLINA  FRONC)ISCENS
IRIDAEA HETEROCARPA
RHODYMENIA  PALMATP
TC)KIDADENORON 5P

POLYsIPHONlfi  W.ENOF?Y1
PTEROSIPHOiYitJ.  5P
RH(’)DOM~LA  L.AR’!X
ODONT’HALIh  SP
ODONTHALIA itiASfiINGTONIENSIS

TURBELLARIA
TUR6ELLAHIA

HHYNCHOCOELA
RHYNCHOCOELA

ANNELIDA
ETEONE P A C I F I C A  ~
EULAL,IA VIRIDI$
TYPOSYLL15  PUL,CHRA
NERE15  SP

23

.067

.001
?30fJ3

454.900

4015

. 0 9 4

.001
*003
.039
cool. . .

LITERS

O*
0.

56.600

0.$
0,
0,
0.
0 .
0.
0.
0,
0 .
0.
.0 *
0.
0-
0.
0 .
0,
0.

0.
0.
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0 .
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S:-, NOREIJ!5  !3PIRILLL.JM
ENCHYTRAEIUAE

MOLLUSCA
MYTILUS EotJLIS
MUsCULUS  DISCORS
PROTOTHACA STAMINEA
HIATELLA ARCTICA
COLLISELLA PELTA
MARGARITAS HELICINUS
LACUNA CARININATA
LACUNA MARMORATA
ALVINIA COMpACTA
NUCELLA  CANALICULATA
NUCELLA  LAMELLOSA

PYCNOGONIDA
AMMOTHEA PRIBILOFENSIS

CRUSTACEA
CHTHAMALUS DALLI
PENTIDOTEA WOSENSENSKII
SPHAEROMATIDAE
MUNNA Sp
AMPITHOE  RU8RICAT01DES
HYALE  RUBRA  FREQUENS

U INSECTA
m
cc

OIPTERA

NC)
PJ [)

ND
No
ND
ND
ND
ND
NO
ND
ND
No
ND

ND

No
ND
ND
ND
N ()
N(.)
ND

ND IMTR

4 4
6

958
4
1

20
18
57
22

253
9
5
1

2

3
2
1
1

33

1

3

.012

. 0 0 1

20512
. 3 4 4
● 007
● 605

2,175
, 0 5 4
.385
6329
● 011

9.663
.114

● 006

,011
.007
● 004

0 .
.207
● 018
. 1 0 1

.009

0 ,
0.
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0 .
00
0 .
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0 .
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0 .
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SPECIES OF SQUIRREL BAY

CHLOROPHYTA
Chlorophyta
Ulothrix sp.
Monos troma fuscum
Ulva sp.
Ulva fenestrata
Ulva lac tuca

PHAE OPHY TA
Phaeophyta
P ylaie lla Iittor alis
Elachistea fucicola
Pe talonia fascia
Alaria sp.
Alaria crisps
Alaria marginata
Alaria praelonga
Fucus distichus

RHODOPHY TA
Porphyra  sp.
Porphyra perforata
Gloiopeltis  furcata
BossieHa  sp.
Pugetia fragillis sima
Callophyllis  adhaerens
Callophyllis  flabellulata
Gymnogongrus  platyphyllus
Gigartina sp.
Gigartina papillata
Gigartina latis sfia
Iridaea sp.
Iridaea cornucopia
Iridaea  heterocarpa
Rhodoglossum  californicum
Halos accion glandiforme
Rhodymenia sp.
Rhodymenia lineforme
Rhodymenia palrnata
Antithamnion kylinii
Ptilota  sp.
Ptilota  filicina
Neoptilota  asplendioides
Pterosiphonia  bipinnata
Odonthalia  ale utica

PORIFERA
Porifera
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CNIDARIA
Anthrozoa

TURBE LLARIA
Turbellaria

RHYNCHOCOELA
Rhyuchocoela
Emple  ctonema gracile

NE MA TODA
Nematoda

ANNE LIDA
E ulalia sp.
E ulalia viridis
Typosyllis  sp.
Typosyllis  alternata
Typos yllis pulchr  a
Typosyllis  fasciata
Typosyllis  a. adaman.tea
Ne reis sp.
Glycinde picta
Spio filicornis
Boccardia  columbiana
C spite Ha capi tata
Sabellidae
Fabricia sabella
Fabricia minuta
Laonome sp.
Enchytraeidae

MOLLUSCA
Mollusca
Katharina  tunicata
Schizoplax  brandtii
Nucula tenuis
Mytilus ed ulis
Musculus discors
Hiatella  arctica
Gastropoda
Acmaeidae
Collisella  pelts
Notoac.maea scutum
Notoacrnaea persona
Margaritas sp.
Margarites helicinus
Littorina  sitkana
Littorina scutulata
Lacuna sp.
Lacuna carininata



MO LLUSCA cont.
Lacuna marmorata
Cerithiopsis sp.
Nucella  lamellosa
Odostomia sp.
Anchidella  borealis
Siphonaria thersites
Aglaja diomedeum

ARACHNIDA
Halacaridae
Ammo thea gracilipes

CRUS TACEA
Harpacticoida
Balanus cariosus
Balanus glandula
Pentidotea wosensenskii
Sphaeromatidae
Munna sp.
Munna s tephenseni
Amphipoda
Ampithoe sp.
Ampithoe rubricata
Ampithoe rubricatoides
Olighchinus lighti
Calliopiella  pratti
Paramoera sp.
Paramoera columbiana
Paramoera carlottensis
Hyalidae
Hyale rubra frequens
ParaHorchestes  sp.
Parallorchestes  ochotensis
Parapleustes  nautilus
Talitrus  sp.
Callianassa  sp.

INSE C TA
Insects
Anurida maritima
Chironomidae

BRYOZOA
Bryozoan

AS TEROIDEA
Aster oidea
Leptasterias hexactis

UROCHORDA TA
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UROCHORDATA cont.
Urochordata

O T H E R
Egg mass
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S T A T I O N  N13Rt 10 SU:IRREL HAY DATE$ 9/1/i/74
LATITIJDEg !59 58 HO lJ LONGITUOE: 14S ~ ($0 #

S T A T I O N  I N V E S T I G A T E  FUN 5*8 HoURS BEGINN:NG AT 12:45 II T!.~F ?ONE: +10
C A T A L O G  NBf?:  AB740265 .ZONE/TRANSECT: SUBSTRATE; N~ lNFoRMA?lON
PHOTOGRAPH Nfll?t MET~I+ NBR$ SURFACE TGPOLAAPHY%  NO I N F O R M A T I O N
S A M P L I N G  T I M E :  15:40 Al?140w NER:  T  1 GEAR: NESTED  tlUAORAT
ELEVATION: 1097 METERS QUAORAT SIZE~ ● 0156 SQUARE METFR$ SEnIMENT VOLUME?

WET
WEIGHT

SPECIES IDENTIFICATION SEX CONDITION COVRG COUNT (GRAMS)
CHLOROPHYTA

ULVA LACTUCA NC) . 0 3 4
PtiAEOPtIYTA

ELACHISTEA F(JCICOLA ND ● 845
FUCUS DIS”TICHUS No STRL 59.258

I?HOOOPHYTA
GIGARTINA LATISSIMA Nt) , 4 9 6
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ANTHI?OZOA N(J . 3 4 0

MOLLUSCA
ND . 0 0 9
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S P E C I E S  IDENTIFICATIOhi
CHLOROPHYTA

ULCITi-lRIA  5 P
PHAEOPHYTA

FUCUS OISTICHUS
FUCUS DISTICHUS

RHOOOPHYTA
CALLOPHYLLIS FLA8ELLULATA

TUF/BELLARIA
TURBELLARIA

ANNELIDA

w ENCHYTRAEIDAE
q MOLL(JSCA
< MUSCULUS OISCOf?S

ACMAEIDAE
CRUSTACEA

PENTIOOTEA WOSEN5ENSKII
AMPITIIOE WUHRICATOIDES
OLIGOCHIN!,S I-IGMTI

SEX cONDITION ~(.)vQ~ COUNT

ND

ND STRL
ND FRTL

ND

N(J

NLI

NC)

ND
NO
IN 0

4

1

4
77

2.3
14

2

~A~L ! ;4

S T A T I O N  N13Rx lo SQUIRREL HAY f]ATE: 9/1’$176
L A T I T U D E :  5 9  58 80 N LONGI~UOEZ  148 3404
STATION INVESTIGATED ;OR 5~8 HOURS  !;EGINNING A“; 12:$!5 ?~ “TI~E ZONE! +10
C A T A L O G  NBR:  A8740267 ZONE/Tf?ANSECT! SURSTRAVE:  ~~0 iNFORMATION
PHOTOGRAPH NRR: METER NBH\ SURFACE TOPGGRAPIIY$  rNO I N F O R M A T I O N
S A M P L I N G  TIMEX 15:40 A R R O W  NBR: T 3 GEAR: NESTED  :UAORAT
ELEVATION: 1s97 METERS (JUADRAT  SIZEt •031~ 5QUARE METT!?5 5Fl)I~~ENT  VOLIJME:

WET
ME IGHT

(GRAMS)

10143

65,170
122e900

1 0 . 4 0 0

. 0 0 3

. 0 0 1

● 030
● 988

0.
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