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I. Task Objectives

A. Qualitative and quantitative census of dominant species within
oil lease sites.

B. Description of seasonal and spatial distribution patterns, with
emphasis on assessing patchiness and correlation with micro-
habitat.

C. Comparison of species distribution with physical, chemical and

geological factors.

D. Observations of biological interrelationships in benthic biota
of the study area.

I1. Field and Laboratory Activities
A, No cruise was scheduled during the last quarter.

B. A continuation of the analysis of grab and trawl samples taken in
the past year is in progress at the Marine Sorting Center and the
biological laboratory of the Institute of Marine Science. All data
is being keypunched as it becomes available. Refinement of computer
programs developed for the Gulf of Alaska studies is in progress.
The methods used in Cluster Analysis are outlined in the Annual
Report for the Gulf of Alaska (Feder, et al., 1976, The Distribution,
Abundance, Diversity and Productivity of Bewnthic Organisms in the
Bering Sea).

GRAB PROGRAM

ITI. Results

1. A selected set of stations from the cruise of the R/V Discoverer in
1975 have been processed by the Marine Sorting Center. This data
has been keypunched, and analysis, inclusive of cluster analysis,
will take place when 60 selected stations on the MB grid have been
completely processed.

2. The samples listed below have been processed by the Marine Sorting
Center during the past quarter (up to 12/20/76). It is anticipated
that analysis of the entire grid (comprised of at least 60 stations)
will begin in mid-January.

Station Replicate Station Replicate
(MB Number) Grabs (MB Number) Grabs
1 1-5 20 1-5
2 1, 2, 3 23 1-5
3 1-5 24 i, 2, 5
4 I, 2, 3 27 1-5
6 1-5 28 1, 2, 4,
8 2-6 35 1, 2, 3,
10 2-6 39 1-5
11 2-6 42 1-5
12 1, 2, 4, 5 43 2-5
19 2-6 59 3-6

o

-

o




An additional series of stations from the 1975 Discoverer cruise

and selected stations from the 1976 Miller Freeman cruises have
been given to the Marine Sorting Center to broaden overall coverage.
Mr. Karl Huflinger, graduate student on the program, is now actively
involved in processing of infaunal material to directly aid in the
expansion of coverage of the shelf.

3. Refinement of computer programs used in the Gulf of Alaska benthic
investigation has progressed. One set of the Clustering Programs
has been modified to accept the increased number of stations
involved in the grid in the Bering Sea.

4. All grab programs have been modified to accept the 12-digit species
code decided upon by the Marine Sorting Center and NOAA.

5. Pipe dredge material taken in Leg III of the Miller Freeman Bering
Sea cruise of 1976 is now being rough sorted. Major groups and
species will be separated. Clam species will be very carefully
sorted to enable growth and mortality studies on Bering Sea species
to commence. Genera and species to be particulary carefully sorted
are Nuculana spp; Yoldia spp., Muscula spp., Clinocardium spp.,
Cyclocardia spp., and Tellina lutea. Preliminary comparisons with
Grab Data and Stomach Apalytical Data from the same stations will
be made.

Preliminary Interpretation of Results

No preliminary interpretations of the grab available as yet. It is
anticipated that additional stations will be given to the Sorting Center
for processing in the coming quarter. It is currently projected that
numerical analysis will be initiated by mid-January 1977.

Coordination between the Gulf of Alaska and the Bering Sea projects has
been initiated to facilitate programming compatability, and it is
anticipated that cluster analysis will proceed smoothly once initiated in
January.

Problems Encountered

The nature of the substrate in many ‘of the stations sampled in the
Bering Sea is such that considerable time is needed to process each
grab sample for each station. Thus, the cost per sample in the Bering
Sea is higher than originally anticipated. A careful selection of
stations to be processed has been made, and these stations are double
checked as they are completed to avoid processing of extra samples.
The end result of this unexpected problem is a slower completion rate of
samples in the Bering Sea as compared to the Gulf of Alaska. 1In
addition, a reduced grid of statlons will be processed as compared to
the extensive coverage originally anticipated. It is anticipated that
a continuing problem in the sorting of materials will ensue; thus, it
is probable that a full second-year coverage will not be possible,
Instead, only a limited number of selected stations will be processed
for comparison over a wide area on the Bering Sea grid.




TRAWL PROGRAM

IIT. Results

Iv.

A. Benthic invertebrates obtained on Legs I, II, and II1 of the
Miller Freeman in 1975 have been processed, all field notes
verified, data key punched, and printed out in detail by station.

B. Benthic invertebrates obtained on Legs I and II of the Miller
Freemarn in 1976 have been processed, field notes verified, data
key punched, and printed out in detail by station. Verification
of Leg ITI data is completed, key punched, and preliminary print-
outs produced. The latter printouts will be checked and completed
in the next quarter.

c. A cumulative species list for both summer's trawling activities is
no being verified to include Leg II1 1976 data.

D. All stomach analyses recorded in the field on Leg III 1976 are
being verified and organized to enable us to begin examining Bering
Sea food webs. Literature on food habits of Bering Sea benthos will
be analyzed in the next quarter, and preliminary food webs developed.

E. A document similar to these are produced for the epifauna of the Gulf
of Alaska (see Quarterly Report for the Gulf of Alaska) is now being
developed. It is anticipated that this document, a preliminary to
the final report, will be well on the way to completion by the end
of the next quarter.

Preliminary Interpretation of Results

No interpretations at this time, however, it should be indicated that
the two-summer (1975-76) trawl survey will give a rather complete
coverage of the shelf epifauna, and the report in progress should give
an excellent picture of the shelf epifauna in the survey area.

Problems Encountered

No basic problems, however, the initial decisions that (1) our survey
should be primarily one of assessment of distribution and abundance of
invertebrata, (2) our survey should not examine crab stomachs, and (3)
the fish stomach survey by Dr. Ron Smith should have minimal and limited
funding, are now proving to be seriously in error. If it had not been
directly suggested that we not look at stomachs as we progressed in our
assessment program (and time was available as was our desire to

collect this data), we would now have a good and sound basis for benthic

food webs. I would strongly suggest that we be allowed to participate,
on a limited basis, in the summer of 1977 on the Miller Freeman

cruises to obtain some of this stomach data. We will suggest this

in a short proposal to be submitted shortly.




0CS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1976
CONTRACT NUMBER: 03-5-022-56 T/O NUMBER: 15 R.U. NUMBER: 5/303
PRINCIPAL INVESTIGATOR: Dr. H. M. Feder

Submission dates are estimated only and will be updated, if

necessary, each quarter. Data batches refer to data as ident-
ified in the data management plan.

Cruise/Field Operation Collection Dates Estimated Submission Dates1
From To Batch 1 2

Discoverer Leg I #808 5/15/75 5/30/75 % None

Discoverer Leg II #808 6/2/75 6/19/75 * None

Miller Freeman 8/16/75 10/20/75 (a) submitted

Miller Freeman 3/76 6/76 (a) (a)

Note: 1 Data Management Plan and Data Format have been approved and

are considered contractual.

(a) These materials will be archived. Selected samples will be
processed in FY '77, providing project is funded.

* That portion of cruise 808 grabs sorted, were submitted. The
remainder will receive top priority in FY '77 providing pro-
jest is funded.
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I.

Task Objectives

A.

General nature and scope of the problem

The distribution, abundance and natura.r variability of benthic
macrofauna will be described on the southwestern Beaufort Sea con-
tinental shelf. Patterns of faunal distributions will be described
and characterized using suitable bio-indices and multivariate
techniques. Seasonal changes in the structure of benthic popu-

lations will be studied by sampling four times within a single year.

Specific Objectives
We propose to describe the benthic infauna of the western
Beaufort Sea continental shelf including studies of both geographic and
seasonal variability. Data are to be obtained on the faunal com-
position and abundance to form baselines to which potential future
changes can be compared.
Specific objectives include the continuation of studies and
analyses to:
1. Describe the distribution, species composition, numerical
density, and biomass of the benthos in the area of interest.
2. Describe the spatial and seasonal variability of faunal
distributions and abundances.
3. Describe the benthic communities present and delineate their
geographical and environmental extent.
4. Describe the effect of seasons on population size and repro-
ductivity activity of dominant species.
5. Determine the degree of correlation of species distributions
and of various bilo-indices with features of the benthic

. 7
environment.



IT. Research Activities
A. Field Activities - OCS-6
1. ship schedule
During the period 27 October - 14 November, the sixth seasonal
Arctic field trip (0CS-6) was staged out of the Naval Arctic Re-
search Laboratory, Barrow, Alaska.

2. Scientific Party

James Gish 0.5.0. Party Chief

Dr. John Dickinson 0.8.U. Research Associate

Gail Erskine 0.5.U0. Research Assistant

Frank Ratti 0.5.U. Graduate Student
3. Methods

Benthic sampling of the Pitt Point Transect was accomplished
by using a NOAA UH-1H helicopter to fly from Barrow to the
stations. The station locations were determined utilizing the
on~Track Navigation System avajilable on the helicopter. This
method was an improvement over the range and bearing techniques
previously employed. The actual benthic sampling involved
cutting.a 4' X 4' hole in the ice, and lowering a Smith-
MacIntyre grab to the sea floor. The details of the sampling
procedure have been discussed in previous reports. ILce
conditions during this field trip were close to optimal .since
it was usually possible to find a freshly frozen lead adjacent

to thicker ice upon which the helicopter could safely be

landed.




After sampling was completed each day, the party flew back
to NARL for gear maintenance and sample processing. The
biological samples were washed with a Cascading Multiple Sieve
System using a high water capacity pump. The sample washing
was done in a heated hydro hut off the beach at NARL. The
washed samples were preserved in buffered formalin and shipped
back to Oregon for laboratory analysis.

4. Sample Localities

All stations occupied during OC$-6 were located on the Pitt
Point Transect. Despite limited daylight and poor weather,
four of the five stations were sampled. Closing in of the
Arctic night prevented sampling of PPB-40.

5. Four stations (PPB-25, PPB-55, PPB-70 and PPB-100) were
successfully sampled with five biological samples and one
sediment sample taken at each station. Table 1 summarizes the
data collected during 0OCS-6.

C. Laboratory Activities
1l. Personnel
a. Andrew G. Carey, Jr. Principal Investigator
, uAssociate Professor

Responsibilities: coordination, evaluation, analysis,
and reporting.

b. John J. Dickinson Research Associate Postdoctoral
Responsibilities: direction of laboratorv personnel,
gammarid Amphipod systematics, sample processing, data

compilation and analysis, and field collection.




Table 1. List of Stations, Cruise 0C$%-6.

Numbex
Station Date Depth of
Number (1976) Position {(meters) Samples _
PPB~25 1l Nov. 71°12.0N 30 6
152°49.0W
PPB-55 4 Nov. 71°17.6N 53 3]
152°43.4W
PPR-70 2 Nov. 71°20. 3N 66 (33
152°37.8W
PPBE-100 3 NOv. 71°21.9N 99 6
152°33.4wW
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2.

¢. R. Eugene Ruff Research Assistant
Responsibilities: species list compilation, bottom photo
analysis, and reporting.

d. James B. Gish Research Assistant
Respongibilities: data management, statistical analysis, and
field collection.

e. Paul Montagna Research Assistant
Responsibilities: sample processing, biomass, and Harpacticoid
Copepod systematics.

f. Paul Scott Research Assistant
Responsibilities: sample processing, and Mollusc systematics.
Terminated: 30 November 1976

g. Gall Erskine Research Assistant
Responsibilities: Arctic bibliography, sample processing, and
field collection.

Tarminated: 30 November 1976

Metheods

The techniques for sample processing have not been altered this
quarter. New methods of data management have recently been imple-
mented to speed up the transfer of data to computer format. Identi-
fication of the gammarid amphipods has been initiated this quarter
utilizing standard techniques for this animal group as described by
J.L. Barnard (1969) in Bulletin 271 of U.S. National Museum.
Data Analyzed

Eighty-six $mith-McIntyre grab samples from OCS-1, 0OCS-2 and
0CS-3 have been sorted to phyla. Determinations of animal density

and biomass have also been completed for the first three field trips.
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Ninety-five grab samples from 0CS-4, 0CS-5 and 0CS~6 remain to be
sorted to phyla.

The gammarid amphipods from 0CS-1 have been identified to species.
Systematic studies of molluscs have been initiated this quarter.
The Pelecypods and Gastropods are being sorted to family as a pre-

liminary step to species identification.

III. Results

A.

B.

Field Activities
The benthic sampling conducted during 0OCS-6 was the fifth
seagonal sampling of the Pitt Point Transect within a year. This
sample set will form the basis of a study of seasonal variability
of the benthos on the Beaufort Sea continental shelf.
Laboratory Results
1. Biomass
Wet weights for all 0CS-3 samples have been determined this
quarter using methods described previously. Animals of six
major phyla and one group of miscellaneous phyla have been
weighed for each sample (Table 2).
2. Faunal Density
Animal densities have been dtermined for all 0CS-1, 0CS-2
and 0C5-~3 samples (Tables 3-15). Animal numbers are reported
for each phyla and totaled for each grab. Since the Smith-
McIntyre grab samples 0.1 m2 of the sea floor, the densities
reported can be converted to a m2 basis using a multiplicative

factor of ten.
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Table oo OUH-.

Vel Mgty

L Croses .

Pii

Voinl 4.

Al

o) S8

cAnomes | Sipuscuba | Amaolida o Avtheoreda | Mellusca | Eehiuodurmata Misc. Phyla
4.6)4 0.39 2.07 0.02
(1.81) ’
1142 0.10 0.3z 0.39 0.0l
1143 1.14 0.06 0.18 0.02
1144* 0.57 0:05 0.01 +
1145 % 0.59 0.05 0.10 7.901
(0.05)
1146 0.02 0.02 .01 0.03 0.24 0.03
1147% 0.03 0.02
1149% 3.17 0.08 0.05 0.02
1150 0.84 0.25 0.10
PPE-40
1182 1.33 0.06 0.19 0.16 0.24
1187 0.02 3.30 0.10 14.90+ 4.14 0.02
(2.23)
1188 0.01 0.0 3.04 0.03 1.27 0.44 0.08
1190 0.01 3.28 0.2 1.35 0.0% 0.03
PPE-55
1151 0.09 0.01 0.63 0.58 3.13% 0.01 0.06
(0.34)
1155 0.19 0.07 0.51 1.07 4.73% 0.01 0.07
(1.18)
1156 0.20 0.03 0.43 0.97 0.23 0.03 0.22
1158 0.43 0.04 0.88 1.52 1.06 0.02 0.09
1159 0.19 0.06 0.74 0.86 9.46% 0.13
(1.00)
1160# 0.05 0.04 0.71 1.47 9.07+ 0.01 0.08
(1.19)
PpB-70
1171 0.0 0.47 2.13 1.57 0.44 0.22 0.25
1173 0.02 0.36 2.24 1.16 1.88+ 0.48 0.10
(0.56) )
1174 0.07 0.04 2.14 1.52 0.60 3.30 0.34
1178 0.06 0.28 6.88% 0.58 0.30 2.39 0.02
(2.57)
1180 0.04 0.10 1.14 0.79 1.97 1.58 0.04
PPB-100
1161 0.21 0.09 2.09 1.00 32.534 3.85 0.1
(0.62)
1162 0.40 0.49 4.41 1.42 4.66% 7.64 0.23
(0.67)
1166 0.15 0.10 2.28 0.82 4,75¢ 0.01 0.12
(1.26)
1168 0.26 0.25 3.80 0.81 0.25 0.30 0.26
1169 0.14 0.02 10.16+ 0.80 9,11+ 0.01 0.12
(4.01) (1.01) :

* = Non gquantitative grabs

+ = Present but weighs less 0.01 q.

1+
i

is weight excluding large organism.
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Table 3. Animal Densities for Station PPB-25 (0CS-1) collected on
22 October 1975.

Grab Number

Phylum: Class: Qrder 1082 1083 1084 1085 1087 Total
Protozoa: Rhizopodea: Foraminifera + + + + + +
Cnidaria: Hydrozoa + + + + + -+
Nematoda 17 3 7. 27
Nemertinea 2 1 3
Annelida: Polychaeta 110 66 88 52 47 363
Sipuncula 2 2
Arthropoda: Crustacea: Amphipoda 10 o 4 1 17 41
Isopoda 3 3 1 7
Ostracoda 5 1 1 2 9
Tanaidacea 10 1 1 4 1o
Cumacea 7 2 1 1 11
Mollusca: Bivalvia 64 56 51 1z2 27 210
Gastropoda 5 1 2 8
Echinodermata: Holothuroidea 1 1
TOTAL 236 139 148 70 105 €98

+ = Colonial forms, no count
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Table 4., Animal densities for Station PPB-55 (0CS-1l) collected on
29 October 1975.

Grab Number

Phylum: Class: Order 1088 1089 1090 1091 1092 Total
Protozoa: Rhizopodea: Foraminiferida + + + + + +
Porifera 3 2 5
Cnidaria: Hydrozoa + + + + + +
Anthozoa 6 3 11 7 4 31
Nematoda 67 23 24 72 46 232
Nemertinea 9 5 4 6 1 25
Annelida: Polychaeta 247 116 179 116 96 754
Sipuncula 5 6 2 4 7 24
Echiura 11 4 6 4 25
Arthropod: Crustacea: Amphipoda 182 40 76 175 85 558
Cirripedia 3 3
Harpacticoida 4 1 3 8
becapoda 1 1 2
Isopoda 4 1 1 3 1 10
Ostracoda 141 53 71 134 67 466
Tanaidacea 26 8 9 31 5 79
Cumacea 29 9 20 19 13 90
Pycnogonida 1 1
Mollugsca: Bivalvia 35 15 29 33 18 130
Gastropoda 5 3 3 4 15
Aplacophora 1l 1 2
Bryozoa + + + + + +
Brachiopoda 1 1 1 3
Echinodermata: Holothuroidea 2 1 3
Ophiuroidea 3 2 2 7
Hemichordata 1 1
TOTAL 784 289 435 611 355 2,474

4+ = Colonial forms, no count

15




Table 5. Animal Densities for Station PPB-~100 (0CS-1) collected on
30 October 1976.

Grab Number

Phylum: Class: Order 1093 109a=* 1095 1096 1097 Total
Protozoa: Rhizopodea: Foraminiferida + + + + + +
Porifer 3 1 4
(nidaria: Hydrozoa + + + + + +
Anthozoa 7 2 2 11
Nematoda 604 13 244 68 10 939
Nemertinea 5 5 2 12
Annelid: Polychaeta 204 20 192 244 40 760
Sipuncula 7 4 3 1 15
Priapulida 3 2 5
Arthropoda: Cructacea: Amphipoda 117 & 51 36 15 225
Cirripedia 1 1
Harpactidoida 75 4 2 81
Isopoda 43 2 10 55
Ostracoda 290 22 48 94 2 456
Tanaidacea 9 2 11
Cumacea 36 1 13 12 62
Nebaliacea 1 1
Pycnogonida 1 1
Mollusca: Bivalvia 34 6 24 7 1 72
Gastropoda 7 2 2 11
Aplacophora 1 1 1 3
Polyplacophora 1 1
Bryozoa + + + + + +
Brachiopoda 2 4 )
Echinodermata: Ophiuroidea 31 2 2 2 37
TOTAL 1,481 70 599 490 69 2,709

+ = Colonial forms, no count

*
I

Non~quantitative grab
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Table 6. Animal densities for station PPB-25 (0CS-2) ccllected on 12 March 1976.

Grab Number
Phylum: Class: Order 10g8 1099 1100 1101 1102 1103 1104 1105 11067 1107 Tota
Protozeca: Rhizopodea: Foraminiferida + + + + +
Porifera + +
Cnidaria: Hydrozoa + + + + +
Nematoda 1 1 2 2 9 15
Nemertinea 2 1 1 2 1 3 2 4 1
Annelida: Polychaeta 76 106 58 56 155 40 116 155 88 107 357
Arthropod: Crustacea: Amphipoda 13 3 3 1 8 2 3 5 2 40
Harpacticoida 1 1 1 3
Isopoda 3 2 3 1 2 11
Ostracoda 2 2
Tanaidacea 1 2 1 1 2 2 9
Cumacea 1 1 3 1 6
Moliusca: Bivalvia 37 14 7 7 20 1 24 11 2 3 131
Gastropoda 3 3 6
Bryoczoa + + + + +
Echinodermata: Ophiurcidea 1 1
TOTAL 136 128 69 65 197 42 145 180 106 135 1,197

+
il

Coleonial forms, no count

*
Il

Non-guantitative grab




Table 7. Animal densities for station PPB-40 (0CS5-2) collectad
on 15 March 1976.

Grab Number

Phylum: Clags: Ordex 1115 1116 1117 1118 1119 1120 Total
Protozoa: FRhizopodea: Foraminiferida + + + + + + +
Cnidaria: Hydrozoa + + + + +
Anthozoa 1 1 2 4
Nematoda 34 5 26 1 4 5 75
Memertinea 9 4 1 3 17
Annelida: Polychaeta 65 29 27 7 23 26 177
Sipuncula 1 2 3
Arthropoda: Crustacea: Amphipoda 20 9 6 4 9 11 59
Harpacticoida 1 1
Isopoda 1 1
Ostracoda 2 9 1 12
Tanaidacea 2 1 1 1 5
Cumacea 9 4 1 2 6 22
Mollusca: Bivalvia 5 3 1 1 11 21
Gastropoda 2 2
Bryozoa + + + + + +
Echinodermata: Ophiuroidea 2 1 3
Chordata: Ascidacea 1 1
TOTAL 15Q 66 63 13 43 68 403

+ = Colonial forms, no count
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Table 8. nimal densities for staticn PPB-44 (0CS-2) collected on 18 Maxrch 1976.
Grab Number

Phylum: Class: Order 1121 1122 1123 1124%* 1125 1126 1127%* 1128 1129% 1130 Total
Protozoa: FRhizopoda, Foraminiferida + + + + + + + + + + +
Cnidaria: Hydrozoa + + + + + + + + + + +
anthozoa 2 2 1 3 1 2 11
Nematoda 35 20 g1 1 3 14 8 2 3 35 202
Nemertinea 2 14 25 1 2 2 2 4 52
Annelida: Polychaeta 109 118 127 16 17 92 38 32 43 123 715
Sipuncula 5 3 16 1 2 9 1 6 1 8 52
Echiura 1 1 2
Arthropoda: Crustacea: Amphipoda 115 112 148 g 9 55 9 13 8 5 573
Cirripedia 1 2 3
Harpacticolda 5 1 5 2 4 17
Iscpoda 2 5 7
Ostracoda 116 126 241 4 7 83 29 8 9 139 767
Tanidacea 24 13 51 2 5 22 5 5 13 27 167
o Cumacea 40 26 26 8 2 96
Pycnogonida 2 1 2 5
Mollusca: Bivalvia 59 34 42 4 22 11 1 7 24 2C4
Gastropoda =13 5 3 1 22
Aplacophora 1 1
Bryozoa + + + + + + + + + +
Brachiopoda 3 3
Echinodermata: Ophiurcidea 5 i 1 7
Crincidea 1 1
Hemichordata 1 1 1 1 4
Chordata: Ascidacea 1 3 1 5
TOTAL 534 478 776 34 50 319 107 67 86 465 2,916

+ = Cclonial forms, no count

Non-guantitative grab




Table 9. Animal densities for station PPB-70 (0C5-2) collected
on 13 March 1976.

Grab Number

Phylum: Class: Order 1108 1109 1110 1111 1114  Total
Protozoa: Rhizopodea: Foraminiferida + + + + + +
Porifera 2 1 1 4
Cnidaria: Hydrozoa + + + + + +
Anthozoa 5 2 2 4 13
Nematoda 7 14 9 28 6 o4
Nemertinea 3 5 1 4 1 14
Annelida: Polychaeta 186 292 93 226 127 924
Sipuncula 68 140 10 50 15 283
Echiura 12 13 8 1 34
Arthropoda: Crustacea: Amphipoda 156 412 105 219 237 1,129
Cirrepedia 1 1 2
Harpacticoida 1 ) 1 1 12
Isopoda 4 23 5 6 1 39
Ostracoda 166 685 122 173 128 1,274
Tanaidacea 21 103 5 17 16 162
Cumacea 24 62 19 33 34 172
Pycnogonida 2 1 2 5
Mollusca: Bivalvia 32 49 28 33 24 166
Gastropoda 2 5 10 2 2 21
Bryozoa + + + + + +
Phoronida 1 1
Brachiopoda 1 1
Echinodermata: Ophiuroidea 4 4 2 5 3 18
Chordata: Ascidacea 1 1
TOTAL 688 1,824 415 810 602 4,339

+ = Colonial forms, no count
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Table 10. Animal densities for station PPB-100 (0CS-2} collected on 19 March 1976.

Grab Number

Phylum: Class: Order 1131 1132 1133 1134 1135 1136%* 1137 1138 1139 1140 Total
Protozoa: Rhizopodea: Foraminiferida + + + + + + + + + + +
Porifera 1 1 1 2 3 8
Cnidaria: Hydrozoa + + + + + + + + + + +
anthozoa 5 & 2 2 1 5 11 3 7 4 46
Nematoda 155 36 56 7 20 36 138 29 40 18 535
Nemertinea 22 14 3 2 3 2 12 1 3 3 65
Annelida: Polychaeta 217 131 2% 37 60 87 270 103 140 94 1,235
Sipuncula 8 5 4 4 1 8 2 6 38
Echiura 1 1 i 3
Arthropoda: Crustacea: Amphipoda 124 69 94 1¢ 31 47 176 82 166 39 838
Cirrepedia 1 1
Harpacticoida 11 i 1l 1 8 3 1 3 29
Isopeda 23 2 5 1 1 16 6 4 2 60
~ Ostracoda 266 71 117 i3 32 31 230 54 104 62 980
Tanaidacea 44 18 4 1 1c 13 47 7 12 3 159
Cumacea 47 16 2% 5 11 9 48 11 26 10 212
Pycnogonida 2 6 1 i 10
Mollusca: Bivalvia 30 10 17 7 7 11 18 14 14 16 144
Gastropoda 5 3 7 1 3 13
Aplacophora 1 1 1 3
Polyplacophora 1 1 1 3
Bryozoa + + + + + + + + + + +
Brachiopoda 2 1 1 I 1 10 1 2 19
Echinodermata: Ophiuroidea 18 3 21 1 1 1 1 1 3 3 53
Hemichordata 1 1
Chordata: Ascidacea 3 2 5
TOTAL 984 386 453 86 189 248 1,006 319 535 260 4,466

+ = Colonial forms, no count

Non-quantitative grab




Table 11. Animal densities for station PPB-25 (0CS-3} collected on 17 May 1976.

Grab Number

Phvlum: Class: rder 1141 1142 1143 1144* 1145* 1146 1147* 1149* 1150 Total
Protozoa: Rhizopodea: Foraminiferida + + + + + + + + + +
Cnidaria: Hydrozoa + + + + + + +
Anthozoa 1 i 1 1 4
Mematoda 8 2 7 1 1 19
Nemertinea 4 1 1 3 1 10
Annelida: Polychaeta 125 15 30 15 29 58 4 85 10 371
Sipuncula 2 2
Acathpopoda: Crustacea: Amphipoda 5 5 3 6 1 1 1 4 3 29
Cirrapedia 3 3
Harpacticoida 2 2
Iscpoda 3 1 4
Ostracoda 1 2 8 3 i4
Tanaidacea 5 1 7 2 8 2 25
Cumacea 6 2 1 3 3 1 14
3 Hollusca: Bivalvia 13 13 4 1 1 S 1 1 39
Gastropoda 1 1 1 3
Bryozoa + + + +
Echincdermata: Ophiurcidea 1 1
TOTAL 172 46 62 28 32 84 5 95 16 540

+
I

Colonial forms, no count

Non-quantitative grab




Table 12. Animal densities for station PPB-40 (0C5~-3) collectaed on
27 May 1976.

Grab Number

Phylum: Class: Order 1182 1187 1138 1189 1190 Total
Protozoa: Rhizopodea: Foraminiferida + + +
Cnidaria: Hydrozoa + + +
Anthrozoa 2 2 1 5
Nematoda 39 24 9 112 32 216
Nemertinea 3 3 4 6 3 19
Annelida: Polychaeta 41 71 50 52 48 262
Sipuncula 1 1
Arthropoda: Crustacea: Amphipoda 8 7 4 7 10 36
Harpacticoida 2 2 4
Nebaliacea 1 1
Ostracoda 1 2 5 3 11
Tanaidacea 3 2 4 26 3 38
Cumacea 8 8 2 7 7 32
Mollusca: Bivalvia 2 8 6 8 8 32
Gastropoda 3 3 3 2 5 16
Aplacophora 1 2 3
Bryozoa ‘ + + + + + +
Echinodermata: Ophiuroidea 2 3 2 1 8
Asteroidea 1 1
TOTAL 110 130 88 232 125 685

+ = Colonial forms, no count
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Table 13. Animal densities for PPB~55 (0CS-3) collected on
20 May 19756.

Grab Number

Phylum: Class: Order 1151+ 1155 1156 1158 1159 1160  Total
Protozoa: Rhizopodea: Foraminiferida + -+ + + -+ + +
Porifera 6 5 11
Cnidaria: Hydrozoa + + + + + + +
Anthozoa 6 7 4 16 12 8 53
Nematoda 91 77 93 321 191 140 913
Nemertinea 5 6 7 10 8 16 52
Annelida: Polychaeta 20 142 167 176 150 211 936
Sipuncula 3 7 7 8 13 15 53
Arthropoda: Crustacea: Amphipoda 101 114 174 250 141 189 969
Cirripedia 1 1
Harpactidoida 6 1 3 18 14 11 53
Isopoda 1 12 6 17 36
Ostracoda 73 98 121 834 378 317 1,821
Tanaidacea 25 20 16 79 30 31 201
Cumacea 22 24 38 47 26 40 197
Decapoda 1 1 2
Pycnogonida 2 2
Arachnida: Acarina 3 3 6 12
Mollusca: Bivalvia 31 47 36 56 77 80 327
Gastropoda 10 1 7 4 12 13 47
Aplacophora 1 3 4
Bryozoa + + + + + + +
Brachiopoda 1 2 5 3 1L
Echinodermata: Ophiuroidea 1 1 2 5 1 10
Chordata: Ascidacea 4 1 5 10
TOTAL 465 548 690 1,842 1,067 1,109 5,721

+
ll

Colonial forms, no count

|

Non-guantitative grab
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Table 14. Animal deansities for PPB-70 (0Cs-3) collecited on

25 May 1976.

Grab Number

Phylum: Class: Order 1171 1173 1174 1178 1180 Total
Protozoa: Rhizoporea: Foraminiferida + + -+ + + +
Porifera 1 + 3 + 3 7
Cnidaria: Hydrozoa + + + + + +
Nenmatoda 39 44 24 27 43 177
Nemertinea 5 4 1 3 5 18
Annelida: Polychaeta 68 119 90 89 191 557
Sipuncula 40 44 7 19 18 128
Arthropoda: Crustacea: Amphipoda 158 266 152 135 113 824
Harpacticoida 1 6 1 8
Isopoda 2 2 4 2 3 13
Ostracoda 181 700 247 142 265 1,535
Tanaidacea 29 49 9 21 15 123
Cumacea 34 48 21 34 31 168
Pycnogonida 2 2 4
Mollusca: Bivalvia 44 59 32 32 47 214
Gastropoda 4 16 3 5 6 54
Aplacophera 1 1
Bryozoa + + + + + +
Brachiopoda 1 2 1 1 5
Echinodermata: Holothuroidea 1 1
Ophiuroidea 1 4 7 3 7 22
Hemichordata 1 1 2
Chordata: Ascidacea 7 8 1 1 2 19
TOTAL 619 1,374 607 517 756 3,875

+ = Colonial forms, no count
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Table 15. Animal densities for PPB-100 (0CS-3) collected on
21 May 1976.

Grab Number

Phylum: Class: Order 1161 1162 1166 1168 1169  Total
Protozoa: Rhizopodea: Foraminiferida + + -+ + + +
pPorifera 4 4 1l 9
Cndaria: Hydrozoa + + + + + +
Anthozoa 8 11 10 7 6 42
Nematoda 475 567 548 602 570 2,762
Nemertinea 12 18 12 2 6 50
Aannelida: Polychaeta 327 381 273 177 381 1,539
Sipuncula 6 30 1o 18 10 74
Arthropoda: Crustacea: Amphipoda 243 301 154 122 123 1,013
Harpacticoida 4 13 5 10 +} 41
Isopoda 36 32 17 9 18 112
Ostracoda 361 386 192 259 354 1,552
Tanaidacea 56 46 28 32 31 193
Cumacean 65 78 66 33 43 285
Pycnogonida 1 1 2 1 )
Arachnida: Acarina 1 1 1 3
Mollusca: Bivalvia 33 48 55 19 65 218
Gastropoda 5 7 6 3 2 23
Aplacophora 2 1 1 4
Polyplacophora 1 1l 2
Bryozoa + + + + + +
Brachiopoda 8 7 2 6 8 31
Echinodermata: Holothuroidea 3 3
Ophiuroidea 9 17 2 1 2 31
Chordata: Ascidacea 7 7 1l 15
TOTAL 1,652 1,957 1,392 1,305 1,701 8,007

+ = Colonial forms, no count
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3. Gammarid Amphipods
All the gammarid amphipods from OCS~1 have been identified
to species (Tables 16-18). Sixty-one species including re-
presentatives of seventeen families were found in these
collections. The amphipods from OCS-2 are now being identified,
and will be completed next quarter.
1V. Preliminary Results
It would be premature to discuss interpretations of the results
available at present.
V. Problems Encountered
No major difficulties developed this quarter in either field work

or laboratory analysis-

27




Table 16. The gammarid amphipods from PPR-25 collected OCi~l. Twelve
species were represented in the 31 specimens.

mean

2

Family nuiber/.1 m Fregquency Rank
Ampeliscidae

Ampelisca eschricti 0.4 1/5 3

Byblis gaimardi 0.4 1/5 3

Haploops sibirica 0.2 1/5 4

Haploops tubicola 0.8 2/5 1
Corophiidae

Goesia depressa 0.2 1/5 4
Eusiridae

Pontogeneia sp. AA 0.6 3/5 2
Gammaridae

Gammarus sp. AA 0.6 2/5 2
Lysianasidae

Tryphosella saxrsi 0.2 1/5 4
Oedicerotidae

Aceroides latipes 0.6 2/5 2

Arrhis phyllonyx 0.8 2/5 1

Monoculodes tuberculatus 0.2 1/5 4
Stenothidae

Metopa spinicoxa 0.2 1/5 4

Metopa sp. 1.0 2/5 -
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Table 17. The gammarid amphipods from PPB-55 collected during OCS-1.
Thirty-eight species were represented in the 350 specimens.

Family

Acanthonotozomatidae

Ampeliscidae
Ampelisca birulai
Ehpelisca eschricti
Byblis affinis
Byblis gaimardi
Byblis sp. BB
Haploops laevis
Haploops sibirica
Haploops setosa

Calliopiidae
Apherusa glacialis

Corophiidae
Corophium clarencense
Goesia depressa
Photis rheinhardi
Photis vinogradova
Podoceropsis lindhaldi
Protomedeia fasciata
Unciola leucopis

Dexaminidae
Guernea nordenskioldi

Eusiridae
Pontogeneia sp. AA
Rhachotropis aculeta

Gammaxridae
Gammarus sp. AA
Maera danae
Melita dentata

Ischyroceridae
Ischyrocerus commensalis

Lysianassidae
Anonyx sp. AA
Anonyx nugax

mean

2
nunber/.1 m

L] .

.

N o OO WP
O OO DN N

o O
[SS I o)

o 0o
3o O

e e]
NN
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Frequency

1/5

2/5
4/5
5/5
1/5
2/5
3/5
2/5
1/5

2/5

2/5
3/5
5/5
5/5
2/5
2/5
5/5

5/5

1/5
1/5

3/5
2/5
1/5

3/5

1/5
1/5

Rank

18

13

11

17

15

14
16

17

16
18

16
17
1le

12

18
18



Table 17 (cont.)

Oedicerotidae
Aceroides latipes
Arrhis phyllanyx
Bathymedon obtusifrons
Monoculodes bhorealis
Monoculodas tubarcuiéggi
Monoculodes tesselatgé
Westwoodilla megalops

Pardaliscidae
Haliecs sp. AA
Pardaliscella lavrovi

Phoxocephalidae
Harpinia serrata
Harpinia kobjakovae
Paraphoxus oculatus

Pleustidae
Pleusymtes karianus

Podoceridae
Paradulichia typica

Stenothidae
Metopa spinicoxa
Metopa sp.
Metopella nasuta

Synopiidae
Tiron spinifexa

3

O oo oDOoOOo
I PR NN

L]
0N NN BN

o o]
L]
NN

5.4
0.2
3.4

30

1/5
1/5
2/5
1/5
1/5
1/5
3/5

1/5
1/5

5/5
1/5
5/5

1/5

2/5

1/5
4/5
1/5

5/5

18
18
17
18
18
18
11

18
18

18

17

18

13




mable 18. The gammarid amphipods from PPB-100 collected during 0CS-1.

Twonty-threo species were representel in the 197 spocimens.
mean 5
Family number/0.1 m FPrequency
Ampeliscidae

Byblis gaimardi
Haploops sibirica

Calliopiidae
Apherusa glacialis

Corophiidae
Photis sp.
Protomedeia fasciata
Uniciola leucopis

Dexaminidae
Guernea nordenskioldi

Eusiridae
Pontogeneia sp. AA

Gammaridae

Haustoridae
Pontoporeia femorata

Lysianassidae
Anonyx sp. AA
Anonyx nugax
Hippomedon abyssi
Tryphosites sp. AA

Oadicerotidae
Bathyvmedon obtusifrons
Monoculodes diamesus
Monoculodes latimanus
Monoculodes schneideri

Pardaliscidae
Pardalisca cuspidata
Pardaliscella lavrovi

Phoxocephalidae
Harpinia kobjakovae
Harpinia serrxata
Paraphoxus oculatus

Stenothidae
Metopa_ sp.

Syn%?iidae .
KON Spini foyrum

mn o
O K

3.0

0.2
31

1/5
2/5

1/5

1/5
1/5
4/5

2/5

3/5

1/5

4/5

2/5
1/5
4/5
2/5

a/5
1/5
1/5
1/5

1/5
2/5

1/6
4/5
3/5

3/5

1/5

Rank

10
10

10

10

o)}

10

11

11

11
10

11



Quarterly Report

R.U. 19
October 1 - December 31
Three pages

SPAWNING HERRING SURVEYS IN THE BERING SEA AND
FINFISH RESOURCE SURVEYS IN NORTON SOUND AND KOTZEBUE SOUND

Principal Investigator

LOUIS H. BARTON
Alaska Department of Fish and Game
Commercial Fisheries Division
333 Raspberry Road
Anchorage

December 31, 1976
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I. Task Objectives

The objectives of these research units are to:

1) Determine the spatial and temporal distribution, species
composition and relative abundance of finfishes in the coastal
waters of Norton Sound and Kotzebue Sound east of 166 Degrees
West Longitude.

2) Determine the timing and routes of juvenile salmon migrations
as well as examine age and growth, relative maturity and food
habits of important species in Norton Sound and Kotzebue Sound
east of 166 Degrees West Longitude.

3) Determine the spatial and temporal distribution and relative
abundance of spawning populations of herring and capelin from
Unimak Pass to Point Hope.

4) Monitor egg density, distribution and development and document
types of spawning substrates of herring and capelin.

5) Monitor the subsistence utilization of fishery resources to
local residents.

I1. Field Activities

Activities during this quarter (October-December) for R.U. 19 included a
continuation of data summary and analysis. Al1 Data Management forms
were completed, recorded on disketts and submitted to the Juneau Project
Office for archiving with NODC. Summary and analysis of data included:

1)  Analysis of aerial photographs for determining the relative
abundance of herring and capelin populations.

2) Tabulation of Tength and age frequencies.
3) Fecundity analysis.

4) Preparation of Figures and Tables from analysis of EDS forms
illustrating the spatial and temporal distribution of forage
fish.

5) Construction of maps depicting spawn deposition, density and
substrate-types by area.

6) Analysis of herring subsistence to local residents as well as
other species.

7)  Processing photographs for inclusion in report.

A first draft of the project completion report was constructed and is in
the editing process for submission to the Juneau Project Office by April
1, 1977.

Activities associated with R.U. 19E involved a continuation of data
summary and analysis. A1l Data Management forms were completed, recorded
on disketts and submitted for archiving with NODC. Summary and analysis
of data included:
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Analysis of fishery resources for subsistence to local residents.

)
2) Analysis of herring scales for age determinations.
) Tabulation of length frequencies.

)

Tabulation of pelagic fish catches by species, gear type, time
and location.

5) Processing photographs for inclusion in the annual report due
April 1, 1977.

In addition to the above, Leg Il of the R/V MILLER FREEMAN cruise was
completed. Results from this survey is also being summarized.

ITI. Results and Preliminary Interpretation

There are no changes in the results and preliminary interpretation of
results as described in the quarterly report submitted for the period
July through September 30, 1976, for both Research Units. No new material
is submitted in this quarterly report for either Research Unit and any
such data will be included in the project completion report due April 1,
1977 (R.U. 19) and the annual report due April 1, 1977 (R.U. T9E).

IV. Problems/Changes

Problems encountered this past quarter have been associated with R.U.
19. A delay in previously agreed upon funding levels imposed severe
budgetary constraints on operations (i.e., termination of key personnel,
elimination of originally planned computer analysis and compromises in
final preparation of graphic and pictoral materials). It is hoped the
budgetary restraints will not affect the quality of the final project
completion report. This project has essentially been operating on a no-
cost extension since October 1, 1976.

No problems have been encountered this past quarter with work conducted
under R.U. 19E.

V. Estimate of Funds Expended

Verbal approval has been received for an additional $25,000 to fund
final data analysis and preparation of project completion reports for
two Research Units. A portion of this monies was for R.U. 19 with the
remainder for R.U. 24 (RAZOR CLAM DISTRIBUTION AND POPULATION ASSESSMENT
STUDY). These funds have not yet been received and the present budget
is zero dollars.

Research Unit 19E was refunded for FY 77 in the amount of $150,825. An
additional $100,000 for large vessel work is expected. The following
figures show the FY 77 allocation and resulting balance from FY 76
carry-over monies.

34




(10/1/76) (12/1/76)

FY 77 Allocation Balance 1/
Salaries 83,721 73,971
Travel & Subsistence 5,365 2,635
Contractual Services 19,580 30,680
Commodities 20,800 20,133
Equipment 8,412 9,044
10% Overhead 12,947 -
Total 150,825 136,464 2/

1/ Balance as of 12/1/76 including FY 76 carry-over.

2/ Does not include a 10% overhead charge. Operating costs and
salaries only are shown.
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QUARTERLY REPQRT

Contract No. : 03-5-022-69

Research Unit No.: 24

Reporting Period: Oct,1 - Dec. 31, 1976
No. of nages: 14

Razor Clam (Siliqua patula, Dixon) Distribution
and Population Assessment Study

Rodney J. Kaiser

Daniel Konigsberg

Alaska Department of Fish and Game
Division of Commercial Fisheries
P.0. Box 686
Kodiak, Alaska 99615

December 31, 1976
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INTRODUCTIOM

This ctudy originated to develop baseline data for open surf-swent sandy beach
habitac. The initial objective was to study a taraet soecie Siliqua patula
(Pacific razor clam) within this habitat type. A redefining of goals by OCSEAP
pianners in “Yarch 1576 exnanded project planning to a "reconnaissance and assess-
ment" of all bivalves and other invertebrates present within this single habitat

type.

Project goals were set to suoplement ongoing MYFS studies of intertidal rocky and
muddy habitats. Prominant exposure of organisms inhabitating open and relatively
flat sandy beaches to oil-related effects demonstrated a need for information.

I TASK OBJECTIVES

Project objectives of this study are to determine invertebrate organisms occurring,
their density and distribution within the tide levels of the low tide terrace, and
substrate characteristics (composition and size) in which they live,

Various phases of other OCSEAP projects interface with this study such as the Tow
Tevel aerial reconnaissance photography of intertidal habitats, their location,
specific slobe, cover and makeup area. This will aid in exact definition of the
amount of habitat available, Additionally, data gathered will correlate with
tield groups from Auke Bay Fisheries Laboratory (Juneau) studying organisms inhah-
iting muddv or rocky substrates.

Specific objectives are to gather information on hivalve density, distribution,
age and growth (razor clams only), and habitat on beaches from Yakutat Bay at 139°
west lTongitude to Unimak Bight on the Alaska Peninsula, Specific goals are:

1. Investigate selected sandy beach areas and identify each organism's
Tocation with regard to the extent of the specie's existance, density,
and habitat.

2. Collect and identify all bivalves at each location and assess density,
length and age composition (razor clams only) of each tide level for the
entire low tide terrace.

3. Collect core samples of the substrate by tide level at each beach site
to investigate substrate composition and qrain size.

4. Combine nast and current razor clam data for the 5ulf of Alaska areas
to assist in formulating the biological paramaters of this baseline
study.

Secondary objactives include collection of incidentally cantured invertebrates,
investiaation of razor clam samnles for levels of paralvtic shellfish noisoning
(PSP) and recording of environmental parameters at each study site.

IT  PERSONNEL

Personnel involved in laboratory and data analysis were:

. Rodney Kaiser, orincipal investigator, ADF&G, Kodiak.

. Daniel Konigsberg , project leader, ADF&G, Kodiak.

. Christooher Phillips, fisheries technician, NYFS, Auke Bay, Juneau.
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4, Jesus Briones, fisheries technician, ADF&G, Kodiak.
5. Gayle Forrest, fisheries biologist, ADF%G, Xodiak.
6. Claudia Mauro, fisheries technician, ADF&3, Kodiak.

III LABORATORY HETHODS

The fourth quarter activities (October 1-Decamber 31) were concerned with laboratory
analysis of data collected during the 1976 field season. A total of 14 beaches

were studied in the Kodiak area South of the latitude of Cape Douglas (58°52' N. Lat.)
and east of the longitude of Kilokak Rocks, {156°19'25") on the Alaskan Peninsula
(Figure 1).

1. Invertebrates
AT1 organisms collected with the subsample screenina (seiving) were preserved
at the beach in a 10% solution of formaldehyde. Systematic jdentification
was done in the lab by Christopher Phillios and a voucher collection was
verified by George Mueller at the University of Alaska.

2. Beach Mapning
Each beach was "mapped" for specific characteristics of exposure to the
ocean, estimated habitat of the primary species Siliqua, length, width,
and slope. Drawings, to scale, and location of stations of each heach will
apnear in the annual report.(FY 75-76) As aids in determining these
characteristics, U.S.G.S. survey maps, foot surveys, and rangematic
distance finders to locate prominent landmarks ware used in the mapning
process. Photographs were systematically taken at each beach to further
document beach characteristics, transect location and substrate character.

3. Substrate Analysis
Ninty eight core samples for substrate grain size and composition were
collected by tide level by station at each beach studied during the
field season. Each core was 20 c¢m in length and .51 c¢m in width. The
resulting core samples were air dried in the laboratory on large plastic
plates. A Tyler mechanical sieve shaker was used to sift each sample
utilizing the following U.S.A. Standard sieves,

Corresponding &

ASTM E 11 Opening in grain size retained Definition of
Specification # mm in sieve particle size
5 4.09 < -2 pebble
10 2.00 -2 to -1 granule
18 1.00 -1 ta N very coarse sanrd
35 .50 g tol coarse sand
60 25 1 to 2 medium sand
120 125 2 to 3 fine sand
230 .0683 3tod very fine sand
bottom pan - > 4 silt
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4, Age Analysis
Age analysis performed on the shells of Stligua patula only. In the
field, all the meat was scraped off the valves and after they were dry,
both valves were identically numbered to aid in matching them up later.
In the lab, shells were soaked overnight in a 59% solution of chlorox to
remove pariostracum. The shells were then rinsed in water and soaked for
four hours in‘a dark solution of Alizarin Red dve. This solution stained
the entire shell a dark purple. The shells were then briefly brushed
in a 19% solution of nitric acid which left the annuli white against a
purple background. The annular rings which corresnond to the yearly
period of slow winter growth were than measured with calipers. “easure-
ments were taken at the center of the anterior end of the particular
annuli to the center of the posterior end. A1l shells from a particular
beach were aged collectively. Of the 1310 speciments of Siligua patula
captured in the field, 1182 snecimens were aged.

IV RESULTS

1. Beach Maoping ‘

Detailed drawings were made of each beach studied. These will be appendixed
in the annual report (FY 75-76). Certain prominent physical aspects for each beach
appear in Table 1. Slope and profile measurements (at station) indicated Kashvik
Beach had the flatest profile while Ocean Bay Beach was the steepest. (Figure 2).

2. Invertebrates
A1l collected invertebrates were identified and their abundance noted.
0f primary interest was the major grouping of bivalve mollusks. Sixteen species
were identified by beaches and are shown in table 2, Other invertebrates were
%rouoed ?nd identified. Twelve species of polychates and nemeridians were identified
table 3).

The most nummerous bivalva encountered was the Pacific razor clam (Siliqua
patula). This species is of considerable importance both comnercially and as a
recreational fishery. Its occurance is recorded by heach and by tidelevel (tables
4 and 5). A closely related specie (siliqua alta) was also found in abundance at
some beaches (tables 6 and 7).

3. Substrate Analysis
Results of the substrate grain size analvsis (mean size per tide level)
are shown in table 8. Complsete grain size analysis is being orepared for inclusion
in the annual report,
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1. Unnamed bay due south
of Cape Douglas
« Swikshak Beach*
. Big River Beach*
0 . Village Beach*
5. Hallo Bay*
6. Xukak Bay¥*
7. Dakavak Bay*
8. Katmai Bay*
9, Kashvik Bay*
10. Alinchak Bay*
11, Puale Bay
12, Dry'Bay
13. Wide Bay
14. TImuya Bay
15. Duck Bay
$ 16, Buskin Begch

17. Middle Bay

CAPE KILOKAY 18, Marrow Cape

19, Ugak Bay
a) Portage BRay
o 13 h) Saltrey Cove
MiLes 20, Ocean DBay*

21, Rolling Bay

22, Mugidak Island¥
23. Tanncr llead*

24, DBunble Bay*

25, Gurney Bay

26, llalibut Bay*

27, Sturgeon lead
28. Seven Mile Beach
29, Uganik Ray

30, Driver Bay

&

Figure 1 Beaches with known populations of Pacific razor clams within zone B.
(* Denotes those beaches surveyed during the 1976 field season.)
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Table ! Location of station and same physical characteristics of fourteen Alaska Peninsula and Kodiak Island
area sandy beaches studied May 13 ~ August 30, 1976.

Beach

Ocean Bay

Station
#

Bl

Tanner Head B2

Halibut Bay B3

Swikshak?
Vi ].lage3
Big River
Hallo Bay"
5
Kukak

Burble Bay

B4

B5

B6

B9

Approximate

Lat - Long

57°06'40"
153°10'00"

56°52'50"
154°13'20"

57°21'35"
154°45'40"

58°36'35"
153°43'10"

58°34'10"
58°35'40"
153°52'10"
58°20'10"

154°04'15"

580 21 1 20“
154°06'10"

57°16'50"
154°40'30"

N
W
N
W
N
W
N
W
N
153°50'30" W
N
W
N
W
N
W
N
W

Exposure direction
of beach {magnetic

degrees)
148°

114°

32°

181°

102°

76°

64°

90°

201°

Estinated length
of beach Siliqua
habitat (km)
7.08

3.70

7.61

7.24(-2}
6.92(-4)

3.22

6.84

1.28

1061

Width of
beach at
station (m)

91.20 (-1)

155,55 (-3}

114.38 (-1.7)

201.91 (-2)

383.3% (-4)

900 (~4)

676.66 {(=3)

598.93 (-2)

108.97 (-1)

Slope d.stance
from +1 to -1
foot tide level (m)
23.79
22.88
28.98
62.83
234.24
131.83
172,52

51.82

26.67

Beach width measured fram high
’Measurements refer to that area of Swikshak beach fraom the mocuth of the Swikshak River northeast

3

to the first praminent rocky bluff.
Steep ambankment and rock ccbble begins just above the zero (0.00') mean low water level.

:The beach studied and measured is that beach area between Hallo Creek and Hock Creek.
Only one beach within an un-named bay within the Kukak Bay system was investigated.

tide swash to the low tide level indicated in feet within parenthesis.




Table 1
Beach
Tugidak
7
Dakavak
8
Katmai
Kashvik

Ali nchak'3

4]

Cont.

Station

#
B10

Bl1l

B12

Bl13

B14

Approximate
Lat - Long

56°30'40"
154°28'40"

58°03'40"

154°41"10"

58°01'10"
154°54'58"

57°56'40"
155°05' 35"

57°49'50"
155°20'10"

N
W
N
W

22 == =2

Exposure direction
of beach {magnetic
degrees)

153°

150°

146°

108°

106°

:Extent of razor clam habitat is unknown.
gMeasurcments refer to the beach west of the major river in Dakavak Bay.

oNO transect was established at Katmai Bay.

Estimated length
of beach $¢1iqua
habitat  (km}

3
?

2-4
4.02
2.01

1.61

Measurcments refer to the northern most beach within Alinchak Bay.

Width of
beach at

station (m) !

73.15 (-1)

179.07 (-2)

1798.92 (-1)

735.79 - (-1)

Slope distance
fram +1 to -1

foot tid~ level (m)
23.62

20,57

917.75

156.06

Measurements refer to beach east of the Katmai river.
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Figyure 2 . Slope and profile for seven beaches as determined at station site during July-August, 1976 on

the Alaska Peninsula and Kodiak Island.
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Stope and profile for five beaches as determined at station site during May - June, 1976
on the Alaska Peninsula and Kodiak Island.
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Identification and total numbers of bivalve moliuscs by beagh May 13-August 30, 1976 on the

Alaska Peninsula and Kodiak Island,

Table 2
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25
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Tanner Head

268

10
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17 11

121

6

Swikshak

26

208

211
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1

64

11

21

5

Big River

20

16

63

8

Hallo Bay

150

37 16

123 28

10

Kukak Bay

6

Bumbie Bay

57

5

Tugidak

50

Dakavak

11

19

120

7
4

Kashvik

85

Alinchak



(polychaetes and nemeridiane) cantured May 13 -
?s]and

Identification and total numbers of invertebrates
August 30, 1976 on the Alaska Peninsula and Kodiak

Table 3
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28

359 18

1.8
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248 30
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157 44

.5
1.8

3.0
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57

14

264

Hallo Bay

80

16

912

Kukak

Bumble Bay

1.4
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104

m

24

1.5
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21

23

270 24

1.7

1.1
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13
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Table 4 HNumber of Siligua patula dug from each tide level station plot, May 13 - August 20, 197A.

Tide Tevel in feet (meters)

-4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8
Beach (1.22) (-0.91) (-n.61) {-0.30) (0.00)} (+0.30) (+0.61) (+0.91) (1.22) (+1.52) (+1.83) (+2.14) (+2.44)
Tanner Head -* - - 7 10 5 0! i 1 - N - -
Halibut Bay - - - 34 53 32 73 27 21 26 0 - 0°
Swikshak - - - 32 34 13 12 17 3 - - - -
Village 34 58 67 33 14 - - - - - - - -
Big River - - 60 52 43 41 - 10 - - - - -
Hallo Bay - HA 5 20 S 13 C 0 g 0 - - -
Kukak - - - 6 4 10 19 23 26 9 0 0 0
= Tugidak - - - 8 i2 1 - - - - - - -
Dakavak - - - 4 12 16 11 5 1 g - - -
Kashvik - - - 43 36 26 2 0 0 0 - - -
Alinchak - - - - - 29 51 0 - - - - -
Bumble Bay - - - - 1 2 1 0 0 n - - -

*Nash indicates tide level not examined'
'Poor weather conditions kept bivalves from "showing."”

*The +9' tide Tevel station was also examined. No bivalves were found.



Tahle 5 Mean Yength in mm of Siliqua patula dug from each tide level station plot, May 13 - August 30, 197s.

Tide level 1n feet (meters)

-4 -3 -2 -1 0 +] +2 +3 +4 +5

Beach (-1.22) (-0.91} (-0.61) (-0.30) (0.00)  (+0:30) (+0.61) (+0.91) (+1.22) (+1.52)
Tanner Head -* - - 122 126 118 0 63 17 -
Halibut Bay - - - 120 119 112 99 101 110 93
Swikshak - - - 85 93 102 101 97 66 -
Village 133 140 140 132 130 - - - - -
Big River - - 142 143 157 124 - 129 - -
Hallo Bay - 128 133 110 127 125 - - - -
Kukak - - - 133 147 106 117 120 116 90
~ 3umble Bay - - - - 99 125 121 - - -
- Tugidak - - - 116 118 122 _ - - - -
Yakavak - - - 127 134 131 132 123 j20 -
{ashvik - - - 117 112 107 97 - - -
\Tinchak - - - - - 28 98 - - -

Dash(-) Indicates tide Tevel was not examined




Table 6 Number of all Siliqua alta dug from each tide level station plot, May 13 - August 30, 1976.
Tide level 1n feet (meters)

Beach* (-;?22) (—5?91) (- 6261) (- 0130) (0000) (+3]30) (+;261) (+$?91) (+T?22)(+{?52) (+¥?83) (+;?14) (+;?44)
Swikshak - - - 2 0 0 0 0 0 - - - -
Village 24 0 1 1 0 - - - - - - - -
Big River - - 1 0 1 0 - 0 - - - - -
Kukak - - - 0 3 i 4 3 4 1 1 0 0
Alinchak - - - - - 0 2 0 - - - - -

*No Stliqua alta found in tide level station plots at Tanner Head, Halibut Bay, Hallo Bay, Bumhle Bay, Tugidak,
Dakavak, Kashvik,

ol
o

Table 7 Mean length in mm of all Siliqua alta dug from each tide level station plot, May 13 - August 30, 1976

Tide level in feet {meters)

Beach (-??22) (- 0391) (- )251) (-0130) (0.00) (+S130) (+5261) (+;391) (+¥422)(+T552) (+¥683)
Swikshak - - - 63 0 0 0 0 0 . -
Village 49 0 104 99 0 - - - - - -
Big River - - 12 0 51 0 - 0 - - -
Kukak - - - 21 20 29 27 56 16 3 -
Alinchak - - - - - 0 17 0 - - -

Dash (-) indicates tide level was not examined.



Table 8 Mean sand grain diameter (mm) for each tide level investigated on 12 Alaska Peninsula and
Kodiak Island area beaches. )

Tide Level .
Reach -4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8 +9
Tanner Head* .20 .20 .28 .30 42 A7 .21 .20 .31 .19 .18 .18
Swikshak .21 .24 .23 .20 .21 .22 .26
Village .20 .18 .23 .21 .21 .36 .39 .36 .37
Biy River .24 .26 .25
Halibut Bay* .18 .19 .19 .20 .24 .23 2] .21 .20 .22 2120
Bumble Bay .59 .52 .53 .59 .56 .64 74
3 Tugidak .21 .23 .25
Hallo Bay 47 42 .38 .34 .38 .28 .46
Kukak :25 .23 .22 .22 .22 .27 .22 .24 .23 27 .31 .30
Dakavak .24 .23 .25 .23 .27 .31 .28 .35
Kashvik .23 .25 .39 .58 .25 43 45 .64
Alinchak .35 .31 .30 .35

*Not all standard seive sizes were available for sediment analysis.




Ru# 27

NO REPORT WAS RECEIVED

A final report is expected next quarter
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IT.

III.

Quarterly Report

Subtask a. Objective: To conduct a search and present a compilation of

available baseline biological and associated
physical and chemical data from the Gulf of
Alaska (planktonic realm).

With the completion of Tape 2 (Phytoplankton Data), Subtask a is
essentially accomplished.

Subtask b, Objective: To use the compiled data for a description of

the temporal and geographic variation in phyto-
plankton standing stock (and species), production,
and related physical and chemical factors.

Analysis of Variance

The ANOVA program was run on all 15 variables without transformation.
The descriptive statistics (range, mean, standard deviation) are being
transcribed on to maps, one map for each variable at each season in
each depth range. Even though significant differences between years
have been found, years were averaged to produce the maps. A second
run of the ANOVA program will be made using the appropriate trans-
formation for each variable. Chlorophyll a, oxygen, and primary
productivity are still a problem. By eliminating coastal variatioms,
we hope to find transformations for oceanic values' that will allow
us to make statistical tests. Within the oceanic realm, we will

test the difference between zones, between years and between seasons.

Results

Very tentative results have emerged from preliminary analysis. The
coastal regime (as indicated by large chlorophyll a variation) seems
to extend out well beyond the shelf break, especially south of the
Aleutian chain. In the oceanic regime, significant differences
between years may indicate that phytoplankton standing stock is not
as uniformly low as previous studies have shown.

Subtask c¢. Objective: To use the data from Station P in a model of

phytoplankton productivity and to test the
sensitivity of the model to changes in physio-
logical constants and external parameters.

The standard run and variations were complete by October. Nothing
new has been done with regard to the model. In January, a last run
of the model will be made to simulate possible effects of an oil
spill in an oceanic regime. The physiological constants to be
changed are phytoplankton growth rate and the grazing coefficient.
The external parameter to be changed is radiation.
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VI.

Estimate of funds expended
Salaries

Employee Benefits
Fquipment

Materials and Services
Travel and Per Diem

Indirect Costs

through December 31, 1976:
$25,892
3,455
963
13,928
368
12,217

$56,813
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RU# 64

NO REPORT WAS RECEIVED
A final report is expected next quarter

In addition a final report for RU# 354 is expected for next quarter
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I. Task Objectives

There are two objectives in this study: to determine the distribution of
the major habitat types (sandy, muddy, rocky, 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 has been determined using visual reconnaissance methods from ffxed wing
aircraft. This plane was completed in July, 1976 and survey data are included with
this report. Additional information utilizing aerial photography and multispectral
scanning methods is being produced in 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 Marine Center. Additional projects include,
a study of the accumulation of biotic debris in the "drift zone," which
was completed in July 1976, the estimation of variability between sampling areas,
and more intensive studies at a few sites which may receive major impact from o1l

exploration in the eastern Gulf of Alaska.

II. Field or Laboratory Activities

No field work or laboratory research occurred during the October-December

quarter,

II1, Results

Much of our recent work has been devoted to summarizing observations and

preparing a major report on the Kodiak Basin. Several sections are included here.
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The comnleted report is not vet available because the discussion section is

not finished and also because the data section, which includes tabular arrays

of data and statistical summaries is several hundred pages long and is of
marginal value in this quarterly report. We anticipate completion of the Kodiak
report in the first quarter of 1977,

The data included here are arranged in three sections: aerial, intertidal,
and subtidal. The aerial data section contains a short summary of methodology
and accuracy and contains the atlas plates which were used to depict the Kodiak
intertidal habitats. The intertidal data section includes a summary section
on the dominant intertidal biota and zonation of rocky shores along with several
species lists and additional figures indicating the abundance of dominant organisms
at quantitative study sites. The subtidal section discusses the distribution and

abundance of subtidal kelp communities.
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THE ALASKA INTERTIDAL SURVEY

Part 1. The Kodiak Island Area

Howard S. Sears
Steven T. Zimmerman

National Marine Fisheries Service
Auke Bay Fisheries Laboratory
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PREFACE

The plates contained in this report represent the first completed section of
our survey on the Alaskan Intertidal zone. The survey, which extends from
Yakutat in the eustern Gulf of Alaska toc Cape Prince of Wales in the northern
Bering Sea, has been divided into approximately seven sections. These include:

1. Eastern Gulf (Yakutat to Cook Inlet)
Western Gulf (Cook Inlet to Unimak Pass)
Kodiak (Barren Islands to Chirikof Island)
AMeutian Islands (Unimak Pass to Islands of Four Mountains)
Bristol Bay (Unimak Pass to Cape Newenham and the Pribilof Islands)

Central Bering Sea (Cape Newenham to Pastol Bay)

~ Loy L5, L W ]
- L] L] - » L

Norton Sound (Pastol Bay to Cape Prince of Wales)

The sections are being completed on a schedule which is tied to the production
of timely impact statements for specific areas. Thus, the Kodiak section was
given highest priority. The Bristol Bay section, which includes the St. George
Basin area, was given second priority and is over half completed at the time

of this writing.

Anyone who has been buffeted about in a samll plane flying along the Alaska
coastline can imagine how much effort went into compiling this extensive survey.
The achievement is more remarkable because Howards Sears had to survive a plane
crash and the loss of much of his data before the work was finished. Few men
would have accepted such a difficult and dangerous assignment. Fewer still
would have gone back to complete the job after having to swim out of a crashed
airplane. I am grateful we had a man like Howard Sears to call on.

STZ, December, 1976
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Rerial Survey of the Kodiak Area
INTRODUCTION

During the first three weeks of May, 1976, the entire Kodiak coastline was
surveyed from a small amphibious aircraft flying at 100-300 foot altitudes.
The survey, made 5y NMFS biologist Howard Sears, extended from the Barren
Islands northeast of Kodiak, to Chichagof Island southwest of Kodiak. This
work was done as part of a larger study which was describing the distribution
of beach types and littoral habitats from the eastern Gulf of Alaska to the
northern Bering Sea.

The aerial survey data were later used to choose sites for further biological
investigations. Several habitat types were located using aerial data and
were then investigated by helicopter reconnaissance and on foot. By actually
investigating selected areas we were able to verify the accuracy of the aerial
survey,

METHODS AND MATERIALS
A. Aerial
Aerial observations were made primarily to provide information on three

littoral parameters: beach slope, substrate composition, and biological cover.
The categories used to describe each parameter included:

Substrate Slope of Exposed Beach
Bedrock Vertical
Boulder Steep
a. boulders>2 ft. sq. Mocerate
b. boulders<2 ft. sq. Flat
c. combination of a & b
Gravel
Sand
Mud

Biological cover or substrate

Bare
Light
Medium
Heavy

Coastline resolution for these factors was at approximately 1/8 mile
intervals, i.e. beach types which extended for 1/8 mile or more were noted
on survey charts.
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Several other nhenomena viere also roted whenever they occurred. These
included the locations of sea bird rookeries, sea animal haul out areas,
swimming sea mammals, dead sea mammals, eagle sightings, land animals on
beaches, large concentrations of surf grasses, and offshore kelp beds. A1l
data were recorded on USGS topographic quadrangle sheets (1:63,360) during
flights.

B. Cartograpnic Methods

A photo-mechanical transfer (PMT) process was used to transform USGS quadrangle
sheets into a usable background format. The resulting black and white plates
were exact copies of the quadrangles except for size and color., In some cases,
portions of as many as three different quadrangles were combined to make a
single plate. Differences in background cliarity often resulted due to the
different colors on separate quadrangles.

To each of these background plates the survey data, as well as information on .
latitude, and longitude, and sequencing were added, Substrate was portrayed
using different patterns of ZIFPATOMNE drafting screen which were cut into
narrow bands paralleling the coast. Sixteen categories of circular symbols
were drafted to portray the possible combinations of cover and slope.

The alignment and margins of the plates were constructed so they could be bound
at the top. When bound together in this manner it is possible to use them in
a plane or helicopter without interferring with the pilot or controls.

Fifty four plates were used to descrite the Kodiak coastline, The arrangement

of these plates is shown on an index map which precedes the actual survey

plates. The plates are numbered K1 through K54, with each number corresponding

to its position on the index map. Although most of the plates in our atlas series
will be arranged in an order which follows the coastline in an unbroken numerical
sequence, the shape of Kodiak and the deeply cleaved coastline made this impossible

Results

The Kodiak area coastline is estimated to be approximately 2500 miles Tong
(Table 1). This figure is partially dependent on subjective factors, however,
as it is difficult to determine where marine influence ends in the many bays
and estuaries which penetrate deeply into the land mass.

Over half the coastline is composed of bedrock or large boulder beaches (Table 1)
and the exposed coastline on the Gulf side is overwhelmingly dominated by

these substrates. Gravel and sand beaches make up much of the remaining area.
Gravel beaches seem to be infrequent on the outer coasts except near river
mouthﬁ. Muddy substrates are uncommon and make up less than 1% of the Kodiak
coastline.
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Table 1. Number of miles and percentage of major substrate types
in the Kediak area.

Barren Trinity  Chirikof

Kodiak Islands  Islands  Island Tota) Percentage
Bedrock 1078 56 9.5 16.5 116.0 47.58
Boulder = 297.5 1.5 3.5 2 304.5 12.49
Gravel 740.5 1.5 34 776 31.83
Sand 79 4 94 14.5 191.5 7.8
Mud 5.75 5.75 .2
Totals 2200.75 63 141 33 2437.75 99.9
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C. Level of Accuracy

In May and July 1976, several types of habitat were investiqated while making
biological surveys. The preliminary selection of a general area was usually
based on data from the aerial survey. After selection of a specific site was
completed, notes were made on the actual slope, cover, and substrate. These
were later compared with the aerial records.

No major discrepancies were found between the aerial survey and the ground level
verification (Table 2). Although occasional differences were found between
interpretations of moderate or flat slopes, or between moderate and heavy cover,
these were not deemed to be major differences. Thus, our data indicate that

the aerial survey is accurate and can be used to predict the occurrence of
substrate, slope, and cover with high reliability.

Three general types of error may occur when the plates are compared with field
observations, however. These are:

1. Seasonal. Uunconsolidated beaches may vary in composition and profile
with seasonal changes. A flat sand beach in summer may become a sloping
gravel beach following periods of heavy winter surf.

Likewise, changes in temperature, daylight, and turbulence may change
the amount of biological cover present. Offshore kelp beds which are striking
features in the summer may be absent in the winter. Migrations of marine
mammals and birds will change haul-out and breeding concentrations. Thus,
the observations portrayed on the aerial plates, which were made in May 1976,
may not correspond to observations made at a different time.

2. Tidal differences. All flights were made during low tide periods.
Because the height of low tide changes constantly, however, it was not possible
to view all points during maximum low water. Further, because flights began
2 hours before and ended 2 hours after low tide, some areas were observed at
quite different tidal stages.

The lowest predicted tide during the Kodiak survey period was -2.6 feet.
The highest low tide was +1 foot (1976 NOAA West Coast Tide Tables pg.129).
Tidal heights 2 hours before and 2 hours after the latter tide would have been
approximately +4 feet. Thus, a maximum water level difference of slightly
less than 7 feet was possible between the most divergent observations.

In some cases this source of error appeared to be significant. At Cape
Sitkinak, for instance, the mid and upper littoral zones are composed of
boulders. At lower levels, however, wide and flat bedrock reefs are exposed.
Because of the extensive area they occupy and their heavy biological cover,
the reefs are probably the dominant feature. Their presence could be missed
on a plus tide.
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3. Subjective differences. The Kodiak coastline is highly variable.
Many features are less than 1/8 mile long anc ail cannot be listed. The
small pocket sand beaches which dot Spruce Island are an example. Also,
when several short segments of different beach types occur in close proximity
a subjective decision must be made as to which is the dominant feature. A
similar problem arises when the upper part of the beach varies from the lower
part.

It is also sometimes difficult to determine from the air whether certain
beaches should be called sand or mud, or others should be called sand or
travel. In many cases either description could be appropriate. These and
similar problems can lead to slight differences in interpretations between
observers,
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Table 2.

Comparison of substrate, slope, and cover data made

by aerial or ground cbservations in the Kodiak area.

Location

Spruce Island
Otter Island
Geese Islands
St. Paul Harbor
Narrow Cape
Sundstrom Island
Lagoon Point
Cape Kaguyak
Piller Cape
Touki Bay

Whale Island
Low Cape

W. Dolina Point

W. Lagoon Point

Whirlpool Point

Ocean Bay

S. Sitkaldak Lagoon

Method

aerial
ground

aerial
ground

aerial
ground

aerial
ground

aerijal
ground

aerial
ground

aerial
ground

aerial
ground

aerial
ground

aerial
ground

aerial
ground

aerial
ground

aerial
ground
aerial

ground

aerial
ground

aerial
ground

aerial
ground

Substrate

bedrock
bedrock

bedrock
bedrock

bedrock
bedrock

bedrock
bedrock

bedrock
bedrock

bedrock

bedrock & boulder

large
large

large
large

mixed
mixed

mixed
mixed

small
small

small
small

small
small
gravel

gravel

gravel
gravel

mud
sand

mud
mud
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boulder
boulder

boulder
boulder

boulder
boulder

boulder
boulder

boulder
boulder

boulder
boulder

boulder

Slope

flat
moderate

moderate
moderate

flat
flat

moderate
flat

flat
flat

flat
moderate

flat
moderate

moderate
moderate

moderate
moderate

moderate
moderate

moderate
moderate

flat
flat

flat

boulder (high) flat
bedrock (low)

moderate
moderate

flat
moderate

flat
flat

flat
flat

Cover

heavy
heavy

heavy
heavy

heavy
heavy

medium
heavy

medium
medium

heavy
heavy

medium
heavy

heavy
heavy

medium
medium

medium
medium

medium
medium

light
light

light
light, moderate
1ight
light

none
none

none
none

light
light
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