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BERING SCEA AND GULF OF ALASKA

I.

IT.

ITT.

TASK OBJECTIVES
A, Inventory and census of dominant species,
B. Description of spatial and seasonal distribution patterns of
selected species.
C. Provide comparison of dominant species distribution with physical,
chemical and geological factors.
D. Provide preliminary observations of biological interrelation:zhi os

between selected segments of benthic marine communities.

FIELD AND LABORATORY ACTIVITIES
A. Grab Program
1. No cruises were scheduled for this quarter.
2. Analysis of all samples collected in the last two years is
still in progress at the Marine Sorting Center and the Data

Processing Section of the Institute of Marine Science.

3. Organization of data for reports and publications are in
progress,

B. Trawl and Pipe Dredge Program

1. No cruises scheduled for this quarter.

2, A1l trawl and pipe dredge material from Cook Inlet and the
Bering Sea were examined and data submitted for key punching.

3. Dominant clam species from Cook Inlet and the Bering Sea were
examined for age and growth determinations. Data has been

submitted for key punching. Age-growth history tables were
organized.

RESULTS

A, Crab Programs

1. Data collected during R/V Discoverer Cruise DSN0Ll in March




1976 has been key punched, and is in the initial stages of
data analysis.

2. A chapter entitled, Numerical Analysis of the Benthic
Infauna in the Northeastern Gulf of Alaska, is to be sub-
mitted shortly for publication in Volume II of the Proceedings
of the 27th Alaska Science Conference., This chapter includes
methodology and preliminary results of activities of the
past two years on the analysis of benthic infauna in NEGOA.

3. Additional programs to further the analysis of NEGOA are
being developed.

4, The Final Report is in progress,
B. Trawl and Pipe Dredge Program

1. Trawl and pipe dredge data from Cook Tnlet and the Bering
Sea has been key punched and printed out. Checking and
analysis of this data is in progress.

2. Clam species from Cook Tnlet and the Bering Sea have been
aged, measured, data recorded on computer forms, and subjected
to analysis. Species examined were: (1) Cook Inlet - Spisula
polynyma, Nuculana fossa, Tellina nuculoides, Glycymeris
subobsoleta, Macoma calearea, Nucula tenuis, and (2) Bering
Sea - Spisula polynyma, Macoma calearea, Tellina lutea,
Nuculana fossa, Yoldia amygdalea.

3. A manuscript on the feeding biology of the snow crab
Chionoecetes bairdi in Cook Inlet is completed and will be

available to the Final Report.

4. The Final Report is in progress.

IV. PRELIMINARY INTERPRETATION OF RESULTS
General interpretations of grab and trawl data are included in the
1976 and 1977 Annual Reports and in Institute of Marine Science Technical

Report R76~8. Additional comments on this, pipe-dredge data, and food

relationships will be included in the Final Report.

V. PROBLEMS ENCOUNTERED
No direct problems, However, the initial decisions by OCSEAP that,

(1) our surveys in the Gulf, Cook Tnlet, and the Bering Sea be primarily




ones of assessment of distribution and abundance of invertebrates, (2) our
survey should not examine crab stomachs, and (3) the fish stomach survey
by Dr. Ron Smith should have minimal and limited funding (also that we
should not examine any fish stomachs in our project), 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
frequently time was available as was our desire to collect this type of
data), we would now have a good and sound basis for benthic food webs,

Now the program is moving into the shelf area less than 40 m, and we

have a serious lack of understanding of food interactions of benthic
organisms on the rest of the shelf. We have essentially no food data

from the northeast Gulf of Alaska with only slightly better data from Cook
Inlet. Bering Sea food data is spotty, and now this program is terminated.
I would strongly suggest that data on food habits of fishes in these

regions be collected in the near future.




ALITAK AND UGAK BAYS, KODIAK ISLAND

I. TASK OBJECTIVES

A. A quantitative inventory census of dominant benthic invertebrate
epifaunal species.

B. A description of spatial distribution patterns of selected benthic
invertebrate epifaunal species.

C. Observations of biological interrelationships between segments

of the benthic biota.

IT. TFIELD AND LABORATORY ACTIVITIKS
A. Field Program
No cruises were scheduled in this quarter.
B. TLaboratory Program

1. Data was recorded on coding forms for key punching and
computer analysis.

2. Computer printouts were checked.

3. Report preparation begun.

ITT. RESULTS
All data has been analvzed, and will be inecluded in the ¥Final Report

now in the final stages of completion.

IV, PROBLEMS ENCOUNTERED

No immediate problemg. Additional feeding data and data on infauna on

the Kodiak shelfl are essential.
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CHUKCHT SCA AND NORTON SOUND

I. TASK OBJECTIVES
To conduct a survey of the benthic epifaunal invertebrates of the

Chukchi Sea/Norton Sound areas.

II. SHTP OR LARORATORY ACTIVITTES
A. No ship activity this quarter,
B. All data has been key punched and submitted for data processing.

C. The Final Report is in progress.

IIT. RESULTS

A. Data on distribution and abundance, predator-prey relationships
and reproductive notes have been examined and have been keypunched. An
extensive report on the food of the starry flounder is in preparation.
The report is based on 133 stomachs examined in the field using the fre-
quency of occurrence method of analysis and 177 stomachs examined using
volumetric and numerical methods of analysis.

B, Distribution and abundance data is now in computer printout
format, and are presently being analyzed,

C. The final report is in preparation. Most figures for the report

have been completed.

IV. PROBLEMS ENCOUNTERED

No immediate problems. However, lack of infaunal data from the

study area will hamper interpretation of feeding data, and will limit




distributional information on an important component of the benthos, the
infauna. Infaunal samples should be collected when activities in this

lease area intensify.

Milestones

It is intended to maintain a consistent schedule for report prepara-
tion in the next few months, Some of the reports will be subdivided into
sections, ecach section to be submitted as it is completed. The latter
procedure should increase the data flow and data interpretation available

to OCSEAP, The schedule for report submissions are as follows:

1. Kodiak (Alitak and Ugak Bays) - early October

2, Norton Sound-Chukchi Sea - late November

3. Cook Inlet - mid January

4, Bering Sea Trawl Report — late .January

5. Bering Sea crab and pipe dredge report - late TFebruary

6. NEGOA crab and trawl report - late March

12
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I.

IT.

Task Objectives

A.

General nature and scope of the problem

The distribution, abundance and natural 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 populations
will be studied by sampling four times within a single year. Feeding
interactions between organisms will be characterized by describing
the benthic food web.

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
composition and abundance to form baselines to which potential future
changes can be compared. The structure of the benthic food web will
provide information on links in the food web that are important for
the existence of the communities and by which pollutants may enter
man's food web.

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 bio-indices with features of the benthic
environment.

6. Determine the basic structure of the in situ benthic invertebrate
food web from a literature review and gut content analyses of

selected, abundant species.

Research Activities

A.

Field Activities - OCS 7
1. Ship gchedule
During the period August - September 1977 Research Unit #6
participated in a food web cruise to the Chukchi and Beaufort

Sea on the USCGC GLACIER to sample the biota of the water column
in selected areas and to define trophic¢ interrelationships.

14



B. Laboratory Activities

1.

Scientific Party (OSU Benthos)

R. Eugene Ruff 0SU Head of the Benthos Group and Chief
Scientist for the cruise

David Wilborn O0OSU Research Assistant (Temporary)

Methods

Benthic infauna were sampled by a 0.1 m? Smith-McIntyre
bottom grab at selected stations. Five quantitative samples at
each station were planned to provide adequate estimates of
variability and enough species for description of the community
composition. The samples were washed on shipboard with 0.42 mm
screens to retain the macrofauna (0.50 mm and above). The
samples were temporarily preserved in 10% neutralized formalin
and shipped back to Oregon for laboratory analysis.

Sample Localities

As planned, a series of stations were sampled in the Chukchi
Sea previous to undertaking the main operations in the Beaufort
Sea. When in the Beaufort, the summer sea ice conditions were
found to be open with the ice edge approximately 180 n mi offshore.
The station positions, therefore, cover a large amount of territory.
Benthic infaunal stations number 5 (approximate) in the Chukchi and
31 (approximate) in the Beaufort Sea (Tabkle 1). A total of 158
biological and geological grab samples were collected for the
benthic invertebrate research.

Personnel

No changes in personnel during this quarterly reporting period.
Andrew G. Carey, Jr., Principal Investigator, arrived 03 September
1977 from sabbatical leave from Oregon State University.

Methods

The technigques for sample processing have not been altered
this quarter. However, due to international convention, the
macrofauna are now defined as organisms in the size range 0.5 mm
and above; this comprises the fauna that 08U Benthos has cate-
gorized as large meiofauna »0.42-1.00 mm. A major effort now must
be made to process this size category and include these data in
our analyses of the macro-infauna.

Data Analyzed

Smith-McIntyre grab samples from 0OCS-5 collected on the R/V
ALUMIAC during the 1976 OCS coastal cruise have been picked, sorted
to major taxonomic categories, and guantified. Organisms have
been counted and wet-weighed. Gammarid amphipods have been
identified and counted from 0OCS-5., Larger macro-infauna (»1.0 mm)
have been picked, sorted and counted from the Hessler-Sandia

0.25 m? box cores collected during OCS-4 on the USCGC GLACIER.

Harpacticoid copepods (small macrofauna) from selected Smith-

McIntgre grab samples collected at two stations during WEBSEC-71
have been identified and counted.

15




*A revised and more detailed station listing will be submitted at the
next report period after receipt of the necessary field information.
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Table 1. Benthic Stations.* 1977 QCS USCGC GLACIER Summer Cruise.
Tentative List.
ocs-7 Benthic Grab Stations
Biological and/or Geological

Station Position Samples
2 71°22'N 160°04'W 2
3 71°24'N 162°00'W 2
4 71°32'N "163°58'W 2
6 71°12'N 158°922'W 2
7 71°25'N 156°56'W 1
8 71°46'N 155°51'W 6
9 71°57'N 154°33'W &
10 70°24'N 154°37'W 2
11 71°35'N 153°929'W 7
12 72°31'N 153°39'W 2
13 71°18'N 152°043'W PPB-55 6
14 71°14'N 152°51'W PPB-40 11
15 71°07'N 153°03'wW PPB-25 11
16 71°15'N 152°42'W PPBR-70 6
17 71°23'N 152°42'W PPB-100 6
21 71°07'N 149°58'W 6
22 70°38'N 148°28'W 6
25 70°33'N 147°24'W 3
26 70°25'N 146°41'W 3
28 72°53'N 146°30'W 2
29 72°56'N 146°37'W 4
31 72°47'N 146°34'W 3
32 72°57'N 143°30'W 1
33 72°54'N 142°08'W 1
34 70°52'N 141°35'W 4
35 70°42'N 141°28'W 9
36 70°32'N 141°32'W 5
37 69°49'N 141°31'W 6
38 70°04'N 142°14'W 3
39 70°11'N 141°28'W 6
40 70°28'N 141°37'W 6
42 70°32'N 142°30'W 5
53 71°02'N 145°25'w 6
54 71°12'N 145°35'W 1
58 71°05'N 146°33'W 2
69 71°58'N 155°43'W 2
71 71°32'N 156°30'W 1
72 71°33'N 155°37'W _1
TOTAL 158




4. Milestone Chart and Data Submission Schedules

Category Expected Completion
0Cs-7 Station Data 1 January 1977
Detailed Milestone Chart for Fy-78 1 Januvary 1977
Sorting of 0OCS-7 Samples ' To be arranged
Quantifying of 0CS-7 Samples : To be arranged
Additional Taxonomic Data To be arranged

Data transmission will be scheduled on the regular quarterly
basis during FY-78., Additional taxonomic data from OCS 1-7 will be
submitted. The extent and type of further data will be detailed at
the time of the next quarterly report.

III. Results
A. Laboratory Results
1. Biomass

Wet weights for 0OCS-5 samples and stations are listed in
Table 2.

2., Faunal Numerical Denisty
Animal densities for OCS 5 and OCS 4, are listed in Tables 3-6.
3. Gammarid Amphipods

The gammarid amphipods from 0CS-5 stations have been
identified and are listed in Tables 7-9.

4. WEBSEC-71 Small Macrofauna

Last year the small macro-infaunal fractions (1.00 <0.42 mm)
of six Smith-McIntyre grab samples were picked and sorted to
major taxonomic groups. These samples were chosen from the sample
set collected during the WEBSEC-71 cruise aboard the USCGC GLACIER.
The results of the analysis of the harpacticoid copepods are
presented in Table 10,

As a point of comparison the data from the larger macro~infauna
fraction (>1.00 mm) are also included in Table 10. It has been
long recognized that the size of the mesh in the sieve used for
washing benthic samples can bias results of the population estimates
for smaller organisms. Harpacticoid copepods are a good test of
this bias owning to their size. They range from 0.5 to 2.0 mm in
length, but also possess long (0.25 to 0.5 mm) setae emanating from
their caudal rami so that the total length of a harpacticoid averages
over 1.00 mm, large enough to be retained on the larger screen.
However, since harpacticoids are only about 0.5 mm wide any that
"nosedives" will pass through the large sieve and be retained on the
smaller 0.42 mm screen. Table 10 shows that most will do this, though
a large portion of the population will remain in the 1.00 mm fraction.

17




Table 2: Biomass data per grab (0.1 m”) from OCS-5, Narwhal Island Transect. Wet
weight in grams per 0.1 m?.

|
|
\
Misc.Phyla Total
\
|
|
\
\

* Box cores 48 and 49 are non-quantitative.

Station Grab Anthozoa Polychaeta Crustacea Mollusca
NIB-5 1437 - 1.33 0.19 0.13 0.75 2.40
1439 - 0.02 0.75 -— - 0.78
1440 - 0.69 0.26 0.08 0.20 1.23
1441 - 2.45 0.13 0.06 0.41 3.05
1442 - 1.70 0.20 0.11 0.59 2.60 !
Total 6.19 1.54 0.38 1.95 10.06
i
NIB-10 1450 - 0.92 0.28 0.04 0.46 1.70
1451 0.27 2.07 0.64 0.06 0.03 3.07 ‘
1452 — 1.86 0.52 0.29 0.15 2.82 ‘
1453 - 1.32 0.07 0.47 0.30 2,16 !
1454 - 1.83 0.23 0.70 0.10 2.86 {
Total 0.27 8.00 1.74 1.56 1.04 12.61
|
|
NIB-15 1443 0.60 1.0¢ 0.73 0.23 0.02 2.67
1445 - 1.10 0.48 0.58 0.49 2.65 }
1446 0.01 0.42 0.87 0.04 0.05 1.39
1447 0.16 0.40 0.49 0.14 0.02 1.21
1448 - 0.76 0.49 0.62 0.91 2.78
Total 0.77 3.77 3.06 1.61 1.49 10.70
|
\
Table 3: Animal Densities per core for BSB-7 (71°43.6'N, 151°46.5'N)
collected on 29 August 1976 during 0CS-4. Samples taken with
the Hessler-Sandia 0.25 m? Box Corer. f
Box Core Number BxC 48% BxC 49* BxC 50
Depth m 1738 1643 1659
Phylum: Class: Order Total i
Cnidaria: Anthozoa 1 - 3 4
Annelida: Polychaeta 75 56 172 303
Echiura - 2 1 3
Arthropoda: Crustacea: Amphipoda 1 1 1 3
Harpacticoida 1 -— 1 2
Isopoda 1 - - 1
Tanaidacea 3 1 2 11
Cumacea 2 1 3 6
Mollusca: Pelecypoda 86 41 51 178 |
Echinodermata: Ophiuroidea = = 1 1
Total 175 102 235 512



Table 4: Animal Densities per grab (0.1 m?) for NIB-5 (0CS-5) collected on 27 August
1976.
Grab Number
Phylum: Class: Order 1437 1439 1440 1441 1442 Total
Cnidaria: Anthozoa -— - - 1 - 1
Nematoda 1 - - 3 _ 4
Nemertinea 6 - 2 3 2 13
Annelida: Polychaeta 120 i3 81 222 107 543
Priapulida - - 1 1 - 2
Arthropoda: Crustacea Amphipoda 6 3 1 1 2 18
Harpacticoda - - 1 -- - 1
Cumacea - 1 - 4 - 5
Mollusca: Pelecypoda 2 - -— - — 2
Gastropoda 1 - 3 7 7 18
Echinodermata: Holothuroidea 1 -— 1 - - 2
Chordata: Urochordata:  Ascidacea _6 - 5 92 _7 27
Total 143 22 a5 251 125 636
Table 5: Animal Densities per grab (0.1 m?) for NIB-10 (OCS~5) collected on 28
August 1976.
Phylum: Class: Qrder 1450 1451 1452 1453 1454 Total
Cnidaria: Anthozoa - 1 - - - 1
Nematoda 9 2 5 2 28 46
Nemertinea 2 3 4 9 3 21
Annelida: Polychaeta 212 228 159 183 556 1,338
Priapulida - 1 - — 3 4
Arthropoda: Crustacea: Amphipoda 1 3 13 5 3 25
Harpacticoda -- - -— - 1 1
Ostracoda 1 - - - 4 5
Tanaidacea 6 3 5 4 16 34
Cumacea 9 4 4 - - 17
Mollusca: Pelecypoda 1 1 28 4 22 56
Gastropoda 4 5 12 2 20 43
Echinodermata: Holothuroidea 5 2 5 3 - 15
Ophiuroidea 1 —_— 1 —_— —_ 2
Hemichordata - 2 1 - 3 6
Chordata: Urochordata: Ascidacea -- — 1 - 1 2
Total 251 255 238 212 660 1,616

19




Table 6: Animal Densities per grab (0.1 mz) for NIB-15 (0CS-5) collected on 28

August 1976.

Phylum: Class: Order 1443 1445 1446 1447 1443 Total
Cnidaria: Anthozoa 2 2 1 1 2 8
Nematoda 5 20 12 i2 23 73
Nemertinea 2 8 8 3 5 26
Annelida: Polychaeta 69 68 43 69 80 329
Sipuncula - 1 - - -— 1
Priapulida - - —— - 1 1
Arthropoda: Crustacea: Amphipoda 3 5 3 5 3 19
Harpacticoda 1 2 - 2 - 5

Isopoda 1 1 2 - 3 7

Ostracoda 2 - -— 3 1 6

Tanaidacea 8 34 22 28 6 98

Cumacea 21 87 22 21 22 173

Mollusca: Pelecypoda 4 5 3 15 36
Gastropoda 1 2 6 3 © 18

Echinodermata: Holothuroidea 1 1 3 2 - 7
Hemichordata - - -— - 1 1
Chordata: Urochordata: Ascidacea - 1 4 - 2 7
Total 121 241 131 152 170 815
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Table 7: The Gammarid Amphipods from N_.B-5 collected during OCS-5.

were represented in 5 specimens.

2 species

Family Mean No./m2 Frequency Rank
Oedicerotidae
Oediceros sagitus 2 1/5 2
Paroediceros lynceus 3 2/5 1

Table 8: The Gammarid Amphipods from NIB-10 collected during OCS-5.

were represented in 26 specimens.

8 species

Family Mean No./m2 Frequency Rank
Corophiidae
Corophium clarencense 6 2/5 3
Gammaridae
Gammaracanthus loricatus 2 1/5 4
Haustoriidae
Pontoporeia femorata 2 1/5 4
Priscillina armata 24 3/5 1
Oedicerotidae
Acanthostepheia behringiensis 2 1/5 4
Acanthostepheia malmgreni 2 1/5 4
Monoculodes borealis 8 2/5 2
Monoculopsis longicornis 6 1/5 3
Table 9: The Gammarid Amphipods from NIB-15 collected during OCS5-%. 8 species
were represented in 19 specimens.
Family Mean No./m2 Frequency Rank
Corophiidae
Goesia depressa 2 1/5 4
Haustoriidae
Pontoporeia femorata 6 2/5 2
Oedicerotidae
Aceroides latipes 2 1/5 4
Arrhis phyllonyx 2 1/5 4
Bathymedon sp. 14 3/5 1
Monoculodes borealis 4 2/5 3
Monoculodes longicornis 2 1/5 4
Paroediceros lynceus 4 2/5 3
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Table 10: Harpacticoid copepods found at two stations during WEBSEC-71

of the two size categories of macrofauna.

|
|
|
\
!
cruise. Note the gignificant difference in abundance estimates
|
|
|
i
|
|

Station Depth Station Depth
CG 29 3383 m CG 30 100 m

Family >1.00 mm >0.42 mm >1.00 mm >0.42 mm

Cerxviniidae %
Cervinia bradyi - -— 2 -

Cervinia synarthra - 1 23 57

Cletodidae |
Argestes mollis -— e 1 5
Paranannopus echinatus 1 11 10 1

D'arcythompsonidae
D'arcythomgonia sp. A 1 2 - -

Diasaccidae :
Paramphiascopsis giesbrechti - - 1 2
Typhlamphiascus lamellifer - 1 - -

Ectinosomidae |
Bradya confluens - - 2 1
Bradya tvpica - 4 - 1
Halectinosoma neglectum - - 1 1

\
\

Harpacticidae i

Harpacticus superflexus -— 10 12 7
\
Total ) 29 52 75
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The data from the two stations show an interesting contrast.
In station CG 29, there is a marked increase in the number of
species found (from 2 to 6) when the smaller infauna fraction is
analyzed. But the number of species found in CG 30 remains the
same (8) in both fractions even though a higher density is again
found in the smaller fraction. The important factor here is the
number of individuals found. It appears if 30 or more are found
in a station, that area can be characterized. This density occurs
in only 4 of the 44 stations occupied during the cruise. It can
be concluded that the communities of the smaller organisms, such
as harpacticoids, ostracods, tanaids, nematodes and partially
polychaetes will not be fully characterized until the smaller
(1.00 <0.42 mm) fraction of the samples are picked and sorted.
These data are essential for comparison with the Canadian eastern
Beaufort Sea data set and for comparisons with world-wide data
based on the total macrofauna.

IV. Preliminary Interpretation of Resgults

Interpretation will be undertaken when further samples have been
processed and a more complete data set can be statistically analyzed.

V. Problems Encountered

|

i

I

!

i

l

i

|

! 1. Beaufort Sea food web cruise station selection and sampling.

i Difficulties arose from the unusually light sea ice conditions during

| the 1977 USCGC GLACIER OCS cruise. No large concentrations of marine

, mammals or birds could be found at locations on the inner shelf to

i choose as food web stations. The ice edge was too far off shore

i apparently to act as an ideal environment for benthic feeding water

; fowl and marine mammals.

| 2. The definition of macrofauna. Extensive detailed discussions.

. with German, Canadian, and Japanese benthic investigators have forced

' me to redefine the size of organisms within the ecological group known
as the macrofauna. By international convention, these organisms cover
the gize range, 0.5 mm and above. Our WEBSEC and OCS data must include

| these small macrofauna to allow direct standardized comparisons with

| other 0CS, Canadian, U.S8., and international bhenthic standing stock

, information. Additional time and funding will be necessary for

i completion of these objectives in the future.

VI. Estimate of Funds Expended.

; Spent
I Budget Spent Committed This Quarter
i Salaries & Wages 107,664 95,872 1,618 17,010
E Materials & Services 24,875 19,954 708 502
i Travel 9,900 10,206 253 1,891
i Equipment 47,617 47,224 — --
: Payroll Assessment 16,803 14,368 333 2,704
| Overhead 54,320 46,003 1,052 8,733
| TOTAL $261,179 $233,627 $3,711 $30,840
|

!

23




Quarterly Report

R.U. 19
July 1-Sept. 30

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

September 1977



IT.

Task Objectives

The objectives of this research unit 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 Morton 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 other forage
fish within the study area.

4) Monitor egg density, distribution and development and document
types of spawning substrates of herring and other forage
fish species.

5) Monitor local resident subsistence utilization of the herring
fishery resource.

Field Activities

Activities during this quarter (July - September) included a
continuation of data collection in the nearshore waters of Norton
Sound. Adjustments were made with personnel and sampling effort,
as necessitated by a budget cut in FY78, to insure 1977 fall
sampling could be conducted.

The Royal Atlantic offshore sampling program was aborted on

July 16 due to heavy ice conditions in parts of the study area.
Pack ice at Cape Espenberg precluded entry into Kotzebue Sound.
A total of 22 gillnet and 83 surface townet stations had been
completed in the offshore waters of Norton Sound by this time
(July 13). Data is $till pending analysis as all personnel
engaged in the large vessel program are being utilized on the
nearshore studies which are still in operation.




IT1.

Iv.

Aerial coverage of the coastline for monitoring distribution and
timing of spawning herring and other forage fish populations
continued as weather conditions permitted. Coverage during this
quarter included more than 4,500 kilometers of coastline and
approximately 34 hours of airtime. The majority of this coverage
was concentrated on the Seward Peninsula and in excess of 280
fish schools were documented. Nearly half of these were observed
between Prince of Wales and Cape Espenberg in mid to Tate July.

Other activities during this quarter included updating all Data
Management forms and submission of all unknown juvenile and larval
fish to the National Marine Fisheries Service in Seattle(NWFC)

for identification. In addition, a new FY78 work proposal had

to be completed and resubmitted after receiving word that the
original FY78 proposal submitted last quarter (156.8K) was cut
nearly 65%. The actual funding level was 60K.

Results and Preliminary Interpretation

None at this time.

Problems and Changes

The freguency of aerial surveys and results of each were hindered
a great deal this quarter due to inclement weather and heavy
smoke conditions. The extensive amount of acreage ablaze in

Alaska in July and August (much of which was on the Seward Peninsula)

and resulting smoke severly reduced the number of surveys which
could be flown due to poor visibility. Fires were eventually
extinguished with the help of fall rain storms. These storms
are appearing more frequently as winter approaches and leave
coastal waters extremely turbid for extended periods making
observations difficult if not impossible.

To supplement data collection on the timing and distribution of
fish species during such periods, flights are made to selected
coastal villages and information gdathered from local subsistence
fishermen and hunters. MNews releases were also made in most
coastal villages requesting anyone with information concerning
the arrival of herring and other forage fish species to the
coastal waters in their areas to contact the Alaska Department of
Fish and Game.
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A second problem has been associated with determining species
identification of many fish schools observed during aerial
surveys. Realizing from last years investigations that this
would be a problem in view of no float or amphibious plane
service in the study area, attempts were made to relocate

field sampling crews into areas where large concentrations of
fish schools have been observed. This was usually done as soon
as possible upon completion of a particular survey and test
fishing conducted with variable mesh gillnets.

Finally, the FY78 actual funding level (60K) has affected

this past quarters work. Sampling effort and monies have had
to be redistributed in such a manner to insure fall sampling
in 1977 can be conducted. This was only possible with Timited
FY77 carryover monies to supplement next years funds in view
of the nearly 65% cutback from the originally requested FY78
funding level,

Estimate of Funds Expended

A balance of approximately $29,000 exists as of September 15,1977.
With the exception of salaries which will be paid from 9/16-9/30

and a few unposted aircharter expenses, remaining monies will be
carried over and supplement the FY78 allocation in order to complete
fall sampling this season as agreed upon by OCSEAP.
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1. Task Objectives

A. To determine the spatial and temporal distribution of spawning
forage fish stocks between Cape Sarichef, north to the Yukon Delta,
and investigate their life history parameters with emphasis on
their late spring and summer spawning periods.

B. Continuance of assessment studies inititated for boreal smelt,
herring and capelin in FY 76.

II. Field or Laboratory Activities

The field crew returned to the Kodiak base on July 7, 1977. Up to
that time they had been resident at Meshik field facility sampling forage
fish stocks at the site fished in FY 76. Processing of the specimens
had begun before the return of this crew, but continued through this
quarter and concluded on August 31, 1977. Forage fish specimens collected
ancillary to regular ADF&G functions in the Togiak area were returned
to Kodiak base, and processed as an integral part of this research unit.

Analysis began on September 1, 1977 of all data, and is continuing
at this time by editing, compiling and analyzing computer runs of 1976-77
R.U. 19 forage fish data. Generation of the project completion report
began around September 7, 1977 and will continue until December 1, 1977.

Four aerial surveys were completed in early July under the conditions
of this research unit. A1l results were recorded on EDP aerial survey
forms. A1l aerial survey data were edited and prepared for key punching,
which is pending as of September 15, 1977.

ITI. Results

The project completion report is in progress, and will be completed
by December 1, 1977.

IV. Preliminary Interpretation of Results

In progress, hence not applicable at this time.

V. Problems Encountered/Recommended Changes

On September 6, 1977 (23 days prior to the date anticipated) we ran
out of funds for this research unit due to increased project expenditures
due to the ongoing air strike, the increase of salaries, and the
compulsory payment of overtime, all of which took place during the FY 77
phase of this study. Monies have been since released to continue this
study, and no problems are anticipated in having a project completion
report submitted to the project office by December 1, 1977,

[t should be noted that in 1976 a fall fishing phase was conducted
at Meshik in mid-October. Since the primary purpose of this extension
was as a continuance of studies initiated in FY 76 on boreal smelt, herring
and capelin, for a full complimentary study to be done, a fall fishing
phase should seriously be considered, especially in view of the fact that
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VI.

a critical 1ife history parameter of the boreal smelt has been since
discovered and needs further fall investigation. To date all Pacific
sources indicate that Osmerus eperianus spawn once in the spring; OCSEAP
investigations have strongly indicated that there is a double run,

i.e., one in the spring and one in either late summer or early fall.
Last fall's fishing effort indicates that this second run might take
place in the fall. To gain a basic spatial understanding of this forage
fish, (if indeed there is a second run) this second run should he

better known. If this effort is to be made, this office will need an
additional 1.5 K of funding to accomplish it.

Estimate of Funds Expended

Line Item Balances

Date Line 100 Line 200 Line 300 Line 400
7/1 $8,325.78 $2,690.40 $5,527.89 $308.78
9/30 $ 0 $ 0 $ 0 $ 0
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ABSTRACT
Our initial studies of biological interactions among rocky intertidal biota

at Point Barber, Hinchinbrook Island have focused on Pisaster ochraceus, Mytilus

edulis and Alaria marginata. We made counts and feeding observations on Pisaster,

and took size measurements of all three species. Mytilus abundance was recorded
on permanent plots.

At Point Barber, reduced feeding activity in Pisaster apparently continues
later in the spring than in Puget Sound. The size freguency distribution and mean
size of Pisaster at Point Barber are similar to those of populations of Pisaster
at Monterey Bay whose main food source is barnacles. Change in coverage of M.
edulis on one permanent plot between May and July, 1977 and general observations
of mussel mortality in July, 1977 at Point Barber suggest that Pisaster may be as
important to community structure here as elsewhere in the North Pacific.

Measurements of Alaria show that between May and July, 1977 at Point Barber
the rates of erosion of the fronds tended to be greater than the growth rates of
.the plants. The rate of erosion relative to growth rate in this species may be a
useful biological indication of exposure.

At Constantine Harbor we made observations on and photographed sections of
two transects which were established in May, 1977. In addition, we measured

Cucumaria pseudocurata, weighed Echiurus echiurus alaskensis and Archidoris

montereyensis and made feeding observations of Pycnopodia helianthoides. There

appeared to be fewer Echiurus holes in July than in May, but because of inadequate
field time in July we were unable to determine whether this was a real change in

the abundance of the echiuran.

32



IT. Objectives

The objectives of this task are to characterize the coastline of Alaska
according to major littoral habitat types, and to describe the distribution
and abundance patterns of biotic populations within habitats.
IIT. Fijeld or Laboratory Activities

Qur field activities during this quarter entailed the continuation of those
studies begun at Hinchinbrook Island in May, 1977 (Zimmerman and Merrell 1977)
of the changes in intertidal community structure over time with emphasis on the
key biological interactions and physical factors important to community organiza-
tion. An understanding of community organization is crucial to the prediction
of the effects of 01l spills on natural communities. These intensive studies
have been terminated by direction of the Juneau Project Office of OCSEAP.

A. Schedule: July 31 and August 1, 1977. Charter vessel: Cora B.

B. Scientific Party:

Name Affiliation Role
Joyce fGnagy ABL Muddy intertidal
investigator
Charles 0'Clair ABL Rocky intertidal
investigator
C. Methods:

1. Rocky intertidal area.

We counted Pisaster ochraceus and examined each starfish for a tag

(53 tagged in May, 1977). Disc width, arm length and wet weight had been taken on

tagged and untagged Pisaster in May. Tagged Alaria marginata were measured. We

photographed permanent plots emplaced in patches dominated by Mytilus edulis in

May, 1977 and randomly placed and photographed four more permanent plots.
2. Muddy intertidal area.
We made observations on and photographed sections of two transects

established in May, 1977 in Constantine Harbor.
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D. Sample Collection Localities

1. Point Barber (Rocky intertidal area).

The intertidal area at Point Barber is a gently sloping bedrock

platform. It is partially protected from open ocean waves and swells by the

southwestern peninsula of Hinchinbrook Island and nearby Porpoise Rocks, but

it probably receives severe wave shock during winter storms.

2. Constantine Harbor (Muddy intertidal area).

The study area in Constantine Harbor encompasses about 500 meters

square on the south shore of the harbor. The substrate consists of mud, gravel

and small boulders.

E. Data Collected

Number and type of measurements and observations.

1. Rocky intertidal area

Number

Type of observation

1
53

69

25

15

Count of Pisaster ochraceus.

P. ochraceus tagged with a floy tag on the aboral surface
in the base of the arm opposite the madreporite.
Measurements of disk diameter (measured on the aboral
surface between the bases of opposite arms through the
madreporite), arm length (measured on aboral surface

from center of disk to tip of longest arm), and wet weight
of P. ochraceus.

Alaria marginata tagged with surveyors flagging proximal

to sporophytes and measured (length from holdfast to

tip of frond).

A. marginata marked by punching a hole at the intersection
of the midrib and blade at a distance of from 5 to 10 cm

from the distalmost sporophyll.
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2. Muddy intertidal area

Number Type of observation
94 Observations along two transects.
24 Photographs of sections of two transects.
248 Measurements of lengths Cucumaria pseudocurata expanded

(tentacular crowns not included).

50 Measurements of wet weights of Archidoris montereyensis.
100 Measurements of wet weights of Echiurus echiurus
alaskensis.

IV. Results
1. Rocky intertidal area.
No tagged Pisaster were recovered in July. We attribute this to tag Toss.

A brief laboratory study using Evasterias troschelii (Pisaster is not readily

available Tocally at Auke Bay) indicated that these starfish can force floy tags out
of their arms. Vital stains which have been used successfully to mark Pisaster
elsewhere (Feder 1955) were not available to us in July.

The mean size (329.4 gms) and size distribution of Pisaster (Fig. 1) at
Point Barber in May, 1977 are similar to those of natural populations of Pisaster
at Monterey Bay, California whose food source is mainly barnacles (Feder 1970).

Food available to Pisaster at Point Barber includes Mytilus edulis and Balanus spp.

Our data on the diet of Pisaster there are inadequate; only 7% of the starfish
examined (n=90) in May were feeding. At San Juan Island, Washington the pro-
portion of Pisaster feeding decreases in winter, but returns to 25% to 50% by May
(Mauzey 1966). The apparent late resumption in feeding of Pisaster at Point Barber
as compared with that at San Juan Island may reflect Jatitudinal differences

in the seasonal periodicity of feeding and reproduction of the starfish, but

our data are inadequate for examining the question. Since Pisaster is the keystone

species (see Section V) in Pacific Northwest rocky intertidal communities, spatial

n',l’
variability in the seasonal periodicity of feeding and reproduction of this starfish
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may cause spatial differences in community structure.

Twenty four percent of the Alaria tagged in May, 1977 still had tags in
July. The mean change in length of these plants was -66.5 cm (SD 56.6 cm).
Apparently the rate of erosion of the fronds was on the average greater than the
rate of growth in the interval May to July. Holes punched in the fronds of Alaria
in May were not visible in July; therefore, we have no measure of growth during

this period.

Analysis of the coverage data from fixed quadrats is incomplete. Generally

Fucus cover increased on plots in patches of M. edulis because of growth of Fucus
plants present on these plots in May. Changes in Mytilus densities were variable;
some plots showed no obvious changes. One plot showed a striking reduction in
Mytilus cover (from 37% to 2%). We attribute this reduction to Pisaster predation;
several Pisaster surrounded by empty mussel shells and barnacle plates were
congregated near the plot.
2. Muddy intertidal area.

As a result of the preliminary survey made in May, 1977, we have observea
four abundant animals whose role in the community structure may be followed. These
principal animals are:

a. Cucumaria pseudocurata-sea cucumber- detritus feeder

b. Archidoris montereyensis-dorid nudibranch- carnivore, preys on

Halichondria panicea (Fig. 3).

c¢. Echiurus echiurus alaskensis-echiurid worm- detritus feeder

d. Pycnopodia helianthoides-sea star- carnivore.

On the May trip we were able to make observations and gather data on
abundance, size, reproductive state, and feeding behavior. In July, we were only
able to work two tides (1 day). We used this time to monitor seasonal changes.

The most obvious difference was the growth of a mat-forming filamentous green algae
in much of the area. The Echiurus holes were not apparent and there was not enough

time to dig for the worms to see whether they were still present. Any kind of
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field work is time consuming; work in soft bottom areas requires digging and
sieving to expose the populations one is studying. In the present phase many
questions remain unanswered,
The computer files scheduled for submission to NODC in October are in

the final stages of updating.
V. Preliminary Interpretation of Results

In a recent review of research needs on the effect of organic contaminants on
ecosystems for the National Science Foundation, Neuhold and Ruggerio (1975) con-
clude that "one of the largest gaps in our present knowledge concerns species
interaction" and that "the extent to which the system will be affected will greatly
depend upon previous established species interactions". The key interaction on
rocky shores of the outer coast of Washington and probably elsewhere in the eastern

North Pacific is that of predation by Pisaster ochraceus on Mytilus californianus.

This interaction prevents the monopolization of space by Mytilus thereby mediating
the persistance of competitively inferior invertebrates (Paine 1966) and algae
(Dayton 1975) in the system. Fchinoderms generally and Pisaster specifically are
especially sensitive to o1l pollution (Nelson-Smith 1972). Even if Pisaster alone
were removed from the system by an oil spill it is Tikely that there would be
profound changes in community structure as a result.

M. californianus is absent from Point Barber. Its ecological equivalent,

M. edulis, has been shown to be a potentially dominant competitor in the mid-inter-
tidal region on New England rocky shores (Menge 1976). Our preliminary data show
that Pisaster preys on M. edulis and therefore probably plays a key role in inter-

tidal communities at Point Barber as in Washington.
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C. Oral presentations
During the period August 23-26 we presented the form of a poster

presentation at the Ninth International Seaweed Symposium at Santa Barbara,
California the results of a cooperative study with the Environmental Research
Institute of Michigan (ERIM) on the use of multispectral scanning to assess
littoral algal cover.
VII. Problems encountered and recommended changes

More frequent visits to our study sites would have alerted us to the tag

loss problem with Pisaster and to the rapid disappearance of the punched holes

in the fronds of Alaria and would have allowed us to modify our methods sooner,

We were able to spend only 2 days at Hinchinbrook Island in July because of
anticipated budget cuts.

In the future, should funds become available for intensive studies at
Hinchinbrook Island or elsewhere, we recommend that the minimum visitation
frequency of field sites in the first year, and perhaps lorger, be bimonthly
with more frequent visits optional for certain phases. Alternatively, a
study site with appropriate species should be designated nearer Auke Bay for
feasibility tests of methodology. Visits to field sites should last at least

1 week.
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The solid substratum covers a wide range of geological facies,
ranging from patches of gravel and cobbles to extensive reeofs composed
of exposed bedrock or pavement. Typically, the biota is attached to, or
associated with the hard substrate. Because the populations inhabiting
various substrata and microhabitat types are frequently different, they

require different sampling and study regimes.

The present field study began on July 22, 1975, when diver-

biologists associated with Damas & Moore made observations in Zaikof

Bay. The nearshore stations were revisited subsequently in mid-September

1975, late Movemher 1975, mid-March 1976 and Tate June 1976. These
observations and sampling nerieods spannad five seasons from summer 1975
through early summer 1976. Each location was sampled at least three
times, and one of the stations (Latouche Point) was visited on five

separate occasions.
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GENERAL STUDY OBJECTIVES

The purpose of this study was to provide an inventory of the
biological resources and ecological composition of three rocky sub-
littoral sites in the northeastern Gulf of Alaska. This was accom-
plished by first making a reconnaissance survey of the study sites in
order to make a qualitative assessment of the habitat types present.

After this phase, more intensive sampiing was conducted at each location.

During this baseline investigation, we attempted to provide a
characterization of habitats, biotic assemblages and species composition
that reflected seasonal or temporal differences. The intent was to
examine the baseline parameters that would partially serve as a basis
for assessuent of impacts and provide the background data necessary for

designing long-term monitoring studies.
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METHODS.

Most of the direct observations were made whila scuba diving
at depths from MLLW to about 30 meters below the sea surface. A total
of 52 dives, representing approximately 119 man hours, were spent
underwater during this phase of the project. Our normal procedure was
to spend between 3 and 4 days working at each site. More casual ob-
servations dealing with usage of the inshore zone by birds and mammals
were made either in route to, or while anchored on station. Movement to
the OCS study sites and Tiving accommodations while in the field were
previded by the M.V. Humdinger, a 36' commercial troller that is equipped

for diving and intertidal research.

Numerical information was gathered from specific locations in
the subtidal zone., Except when collecting specimens, we tried not to
aisturb the organisms or their environment. All observations were made

during daylight hours.

Because of the multitude of species present within the shallow
subtidal zone, we chose to Timit our sampling to the more conspicuous or
characteristic species in the assenblage, Characteristic or repre-
sentative important species are: (1) species of obvious numerical
(biomass) importance, (2) species that are known to have important
structural roles for furnishing habitat, (3) the competitive dominants
or key predators which may be uncommon, but which are considered Tikely
to have important functional roles in the maintenance of the community

and (4) species of aesthetic or present-day commercial value.



Several types of quantitative data have been collected about
the characteristic species present at each site. Included are estiirates
of density (number of specimens per meterd), frequency (spatial distri-
bution), and percent cover (primary and secondary space). Methods of
estimating percent cover, or the amount of surface arcea occupied by a
particular taxon or yrcup varied, Usually this information was obtained
from replicated 0.25m2 quadrats. The quadrats were either placed in a
haphazard (unbiased) manner, or stratified in such a way that a particu-
lar habitat or microhabitat was sampled in the sublittoral zone. The

surface or floating seaweed canopies were estimated visually.

Random or haphazard transect bands of various dimensions were
also used in each Tlocation to estimate density (abundance). The transects
were usually run along a specific isohath or depth contour. However,
due to physical heterogencity, some changes in depth and substrate were

frequently encountered.

Biomass estimates have been generated for selected species at
the study sites as a Tirst step toward estimating consumption.rates, and
to provide informaticn on temporal variations in population structure at
specific sites. Measurements of linear size (length, width, aperture
width, etc.) and weight (wet or dry weight of soft tissue) have also

been obtained.

In addition to the numerical information derived from the

.

quadrats and transects, species-specific interactions or natural history

phenomena involving feeding and reproduction were also recorded, These
methods assisted in describing the conditions at each study site and

permitted examination of the differences between seascns and locations.




THE MARINE PLANT COMMUNITY

From the high water mark or spiash zone of the littoral zone
down to a depth of about 30 meters below the sea surface, the rocky
habitats in the northern GulT of Alaska are visually dominated by marine
vegetation. The macroscopic scaweeds and seagrasses (macrophytes) form
a conspicuous belt along the seashore. However, this band is not
continuous, and is.occasfonally broken or interrupted by conditions in
the physical environment that are unfavorable or preciude plant co-
lonization and growth. Some of the marine plants that occur either in
shallow waters, or grow along the beachlines are visible at various
stages of the tide. There are a few subtidal species that form fleoating
canopies that periodically become visible to even the casual observer.
However, most of the vegetative band s below the low tide Tevel, and is

therefore unseen by surface observers,

The terms community and assanblage are used freely and often
times interchanged throughout this report. The question of whether a
community is an organized unit (system), or simply a ccllection of
species with similar biological requirements is unvresolved at the
present time., However, a definition we have been able to work with is
- simply "a community is a group of species which are often found Tiving

together" (Fager, 1963).

The rocky sublittoral waters generally contain the greatest

number of seaweed species. Typically this habitat is dominated by the
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broad-leafed brown algae or kelps which display high standing crop.
Frequently, the atteched benthic plants form dense stands or beds that
are comparable tc a meadow or terrestrial forest. In some parts of the
North Gulf Coast the vegetative belt is wide and extends approximately 5
to 6 kilometers from shore; in other locations where vertical relief is
sharp, the width of the Se]t is Tess than a few hundred meters (Rosenthal,
unpublished data). In most areas, significant development of algal

assemblages is limited to the upper 25 meters of the water column.

Marine plant communities are highly productive systems (Dawson,
19665 Mann, 1973), which typically attract or contain numerous animals,
many of the species are of commercial or high aesthetic value. Some of
the associated species live year-round or complete their life cycle in
these habitats, wnile others, such as the herring or king crab, have a

more temporary or transitory occurrence.

Recent studies (review by Mann, 1973) have pointed out the
important role of macrophytes in coastal productivity. For example,
Mann (1972) estimated the primary production in the seaweed zone in St.
Margaret's Bay, Nova Scotia averaged 1750 grams of carbon per square
meter per year. This was about three times more than the total phyto-
plankton production in the same bay. Additional studies by Westlake
(1963) indicate annual levels of production of seaweeds in northern

Tatitudes between 1,000 to 2,000g c/mz/yr. Since these figures apply
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only to a narrow zone adjacent to 1and, the estimates are even more
important when evaluating the contribution of the seaweeds to the
production of carbon in Prince William Sound, a marine ecosystem do-

minated by its' lengthy, rocky shoreline and extensive macrophyte zone.

The floristic components of sublittoral algal assemblages in
southern Alaska have received very 1ittle attention until the past
decade. Recently, Rosenthal and Barilotti (71973), and Dayton (1975)
provided descriptive informaticn on kelp bed ecosystems off the west
coast of Chichagof Island, Alexander Archipelago and Amchitka Island in
the Aleutian Chain., Additional studies conducted by Rosenthal and Lees
(in Dames & Moore, 1976a) in Kachemak Bay; Lees and Rosenthal {in Dames
& Moore, 1977) on the Outer Kenai Peninsula, and Rosenthal (in Dames &
Moore, 1976b) in northeastern Prince William Sound provide 1lists of
species, vegetative profiles and estimates of density and percent cover

for the characteristic seaweeds in these general locations,

Johansen (1971) made a relatively complete collection of the
macroalgae from the Prince William Sound region. Thirty-three shore-
line stations in the Sound were occupied approximately 15 months after
the earthquake of March 27, 1964. However. all of the coilections and
observations were made in the intertidal zore, and no information was

obtained from the shallow sublittoral waters adjacent to the shore.

In 1913, the U.S. Department of Agriculture conducted a

survey of the kelp beds of Alaska (Cameron, 1915). This investigation
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was primarily designed to inventory the location, size, type and esti-
mated yield of existing kelp beds in southern Alaska. The importance of
this kind of information to present day research has been in providing
historical records of the size and exact Tccation of Alaskan kelp beds.
Two of the locations in this present study, namely, Macleod Harbor and
the southwest end of Latéuche Island, are listed in the kelp bed in-

ventory of western Alaska (Rigg, 1915).



RESULTS,

DESCRIPTION OF THE STUDY SITE (LATOUCHE POINT)

Latouche Island is situated on the southwest edge of Prince
William Sound. The primary site in this present study was off the
extreme southwestern end of the island near a rocky promontory that we

have appropriately named Latouche Point (Figure 1). The point is

strategically situated between Latouche Passage on the north and Montague

Strait to the south. Both waterways are major arteries connecting the
Sound to the Gulf of Alaska. The entire island underwent dramatic land-
level changes during the March 27, 1964 earthquake, resulting in the
shoreline being uplifted approximately 10 feet (Plafker, 1969). The
present-day shoreline is rocky and moderately wooded with spruce and

hemlock. Salt grass (Elymus) is common above the high water mark.

The point is exposed to westerly ocean swells, and a great
deal of drift accumulates along the beachline, especially during early
fall and spring. Tidal currents are typically moderate to weak in the
Tee of the Point. However, further offshore or in Latouche passage
where the water mass is not deflected by land, the tidal currents can

exceed 2 nautical miles per hour.

The rocky bench that fringes the southwest end of the island
projects at Teast 200 meters horizontally into the shallow sublittoral
zone (Figure 2). These measurements were made directly seaward or

southwest of the NMFS intertida] transect, from the intertidal-subtidal
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fringe to a point where the rock and unconsolidated sediments merge. An
overall change in water depth from between 9 and 10 maters was recorded
between these two ecotones. Surge channels cut through the rock bench
and genaraily run in a perpendicular fashion with respéct to the shore-
line. Beyond the rockbench the seafloor becomes somewhat homogenous,
and the bottom is composed mainly of coarse sands, gravel and shell
debris. Ripple marks were prominent features of the unconsolidated

substrate.
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BIOLOGICAL SETTING (ALGAL ASSEMBLAGE)

Much of the subtidal study area off Latouche Point was covered
by a heavy growth of macroalgae. During summer months a large bed of

bull kelp (Nereocystis luetkeana) grew on the shoal area between Latouche

Point and Danger Island.- The floating portion of the kelp bed was
highty visible at slack low tide. Most of the Nereocystis grew on
either the rock pavement or boulders. Individual plants were found from
the intertidal-subtidal fringe, out to depths in excess of 20 meters.
The densest part of the bed was between the 3 and 15 meter depth con-
tour. Densities ranging up to 1.40 individuals/m? were observed for
mature bull kelp (Tables 1 and 2). The average density during all
sample periods was 0.35 plants/mZ. Juvenile Nereocystis were present in
the study area during spring and summer; juveniles peaked in the spring

and early summer and adult plants peaked in summer and early fall,

The vegetative understory beneath this floating or surface
canopy was multi-layered, or composed of a number of separate algal
cancpies. The second canopy level during summer was composed of the

annuai brown alga Cymathere triplicata. Typically, Cymathere grew on
C, Lymatnere

cobbles, gravel and shell debris, It was axtremely common in early
summer (1976), and densities during the June survey averaged 3.16.
piants/m2 (Table 2). The plants were highly aggregated with a maximum
of 11.60/m2 in the band transects. Some of these plants were 2 to 3

meters in length. The third canopy Tevel was composed of Laminaria
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Taxon

Nereocystis luetkeana

Laminaria spp.

Agarum cribrosum

Pleurophycus gardneri

Constantinea spp.

r
Qpuntiella californica

Ptilota filicina

Area sampled:
Depth:
Substrate type:

9-17-75

3 B
0.12/m?

116
4.64/m2

37
1.48/m2

7
0.28/m?

Not counted

Wot counted

Not counted
25 x 1lm

12m
Rock

TABLE 1

DENSITY ESTIMATES OF SOME DOMINANT MACROPHYTES AT LATOUCHE PGINT
{estimates were derived from band transects of different lengths)

9-17-75 11-26-75 11-26-75 11-26-75 11-27-75
0 0 0 1 14
0.06,/m2 0.93/m2
251 84(15)* 74{61}* 171(61)* Mot counted
10.04/m2 6.60/m2 5.,60/m? 15.47/m2
49 40 26 25 Not counted
1.96/m2 2.67/m2 1.73/m? 1.67/m2
7 ) a 2 Not counted
0.28/m? 0.13/m2
Hot counted 1o 24 10 Not counted
1.07/m? 1.60/m? 0.67/m2
Mot counted 8 16 34 Not counted
: 0.53/m3 1.07/m? 2.27/m2
Not counted 17 [ 31 Not counted
1.37/m?2 0.40/m? 2.07/m?
25 x 1m 15 x 1m 15 x Im 15 x 1Im 15 x 1lm
12m 12m 14m m 7~-Bm
Rock Rock & Sand Rock & Sand Rock Rock

* Number in parenthesis indicates these plants had undergone blade renewal.

3-18-76
a
126
12.6/m2

14
1.40/m?

16
1.60/m2

Not counted

Not counted

Hot counted

10 x 1m

10m
Rock & Sand

3-18-76

83
8.30/m?

4
0.40/m?

9
0.90/m?

Not counted

Not counted

Kot counted
10 x Im

8m
Rock & Gravel
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Taxon

Nereocystis luetkeana

Lamiraria groenlandica*

Laminaria yezoensis

Laminaria dentigera

Agarum cribrosum

Pleurophycus gardneri

Cymathere triplicata

Alaria sp.

Area sampled:
Depth:

Substrate type:

TARBLE 2

DENSITY ESTIMATES OF SOHE DOMINANT MACROPHYTES

AT LATOUCHE POINT

(Estimates Were Derived

from Band Transects of Different Lengths)

6-25-76  6=25-76  6-25-76 6-25-76 6-25-76 6-25-76 6-=25-76 6-26-75 6-26-76 6-26-76 6-26-76 6-26-76
6 1 3 2 1 1 7 4. 0 3 0 7
1.20/m2  0.20/m® 0.60/m? 0.40/m® 0.20/m2  0.20/m2 1.40/m%  0.13/m2 0.60/m2 0.23/m?
27 21 48 0 o 0 I Not 19¥ 20+ 20% Not
5.40/m%  4.20/m?  9.60/m? counted  3.80/m®  4.00/m?  5.80/m% counted
11 13 19 28 1 o} o] Hot 5 o 2 Not
2.20/m2  2.60/m?  3.80/m?®  5.60/m2  0.20/m> counted  1.00/m? 0.40/m2  counted
- - - 22 37 44 32 Not - - - Not

4.4O/m2 ?.40/m2 8.8{]/1112 6.40/m2 counted counted
10 4 1 5 1 0 0 Not 7 3 8 Wot
2.00/m®* 0.80/m® 0.20/mw? 1.00/m%®  0.20/m? counted  1.40/m?  0.60/m°  1.60/m2 counted :
1 0 0 2 5 24 30 Not 0 2 4 Not
0.20/m? 0.40/m®>  1.00/m2  4.80/m® 6.00/m®  counted 0.40/m®  ©6.80/m®  counted
1 7 8 10 53 0 0 Not 0 58 2 Lot
6.20/m?  1.40/m° 1.60/m%  2.00/m%  10.60/m2 counted 11.60/m° 4.20/m° counted
1 3 3 o 0 4 12 Not 0 1 0 Not
0.20/m2  0.60/m2  0.60/m2 0.80/m?  2.60/m° counted 0.20/m? counted
5x]1l m 5x1l m 5%l m 5%l m 5xl m S5xI m S5x1m 30xl m 5%l m Sxlm 5x1 m 30xI m
15 m 13.5 m 13.5m &6 m 5m 3.5 m 3.5 m 9 m 9 m Sm 9m S m
Sand, Gravel, Gravel, Rock Rock Rock Rock Rock Rock Rock Rock Rock
gravel cobble sand &
& cobble & rock rock



TABLE 3

QUADRAT DATA (0.25m2) FROM LATOUCHE POINT, SUBTIDAL
SEPTEMBER 17, 1975

Taxon No. 1 No. 2 No. 3
Laminaria spp. 50%(6) 70% 16%
Pleurophycus 20%

Agarum 40% (1)

Constantinea 20%(7) 20%(4)

Ptilota P

Mcmbranoptera 15%

Tolliose, reds, unid,. 10% 1%

Encrusting coralline 50% P 60%

Articulated coralline 5% 20%

Hildenbrandia sp. 2% 5%

Synoicum 1%

Musculus vernicosus P P

Acmaca mitra (1)

? Scrupocellaria 1%

Pagurids (3) (2)

Tonicella spp. (1)

Chelyosona sp. (1)

Balanus nubilus (L)

Depth (meters): 11.0 11.0 11.0

Substrate type: Boulder & Gravel Boulder &
Gravel Gravel




TABLE 4

QUADRAT DATA (0.25m?) FROM LATOUCHE POINT, SUBTIDAL
NOVEMBER 26, 1975

Taxon
Agarum
Laminaria spp.
prilota
Encrusting coralline
ggnstantinea
Articulated coralline

Opuntiella

Foliose reds, unid.
Rhynchozoon

Styela

Yellow spatter sponge

Cancer oregonensis

Trichotropis

Encrusting sponge
Synoicum

Pagurids

Serpulidae

Syconid sponge
Tonicella

Orange globular sponge

White globular sponge

Depth (meters):
Substrate type:

Percent Cover (number of individuals)

No. 1

0
50%(2) (5)*
2%(1)

80%

0

20%(8)
5%(3)

5%

5%

(1)

3%

5%

(1)
(2)
(1)

(1)

7.0-8.0
rock bench

* Plants undergoing blade renewal

No. 2
0
10%(2)*
10%(1)
25%
1%(1)

0

0

5%

1%

(1)

1%

5%

67

No. 3 No. 4 No, 5
40%(2) 0 0

5% (2)* 60%(2) 95%(5) (1) *
0 1%(1) 0
90% 95% 40%
0 0 2%(2)
15%(9) 15%(6) 0

5% (1) d 5%(2)
2% 0 0

0 0] 0

0 0 0

2% 0 0

0 0 0

0 0 0

2% 0 0

2% 1% 0

0 0 0

(1) (1) 0

0 0 0

0 0 0

1% 1% 0

1% 0 0 -



TABLE 5

QUADRAT DATA (O.25m2) FFROM LATOUCIIE POINT, SUBTIDAL
NOVEMBER 26, 1975

Percent Cover (number of individuals)

Taxon No. 1 No. 2 No. 3 No. 4

Agarum 30%(2) 25%(2) 30% (1) 20% (1)
Laminaria spp. ’ 40%(7) 20%(2) 30%(2) 15% (1)
Ptilota 2% (1) 1% (1) 15%(1) 0
Encrusting coralline 45% 60% 80% 95%
Constantinea 8% (2) 0 0 5% (1)
Articulated coralline 5% (3) 30%(10) 40%(13) 15%(7)
Opunticlla 0 5% (1) 5%(1) 0
Foliose reds, unid. 5% 2% 0 0
Musculus vernicosus (23 (1) (1) 0
Microporina 1% 5% 5% 0
Synoicum 1% 2% 5% 1%
Pagurids (7) (4) (7) (3)
Cryptolithodes 0 (1) 0 0
Abietinaria 0 0 1%(1) 0
Lichenopora 0 0 1% 1%
Tricellaria 0 0 2% 1%
Orange globular sponge (L) 0 0 0
Tonicella 0 0 0 (1)
Encrusting sponge 0 o] (L) 0-
Depth (mcters): 10.0

Substrate type: Rock bench
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QUADRAT DATA (0.25m2) FROM LATOUCHE POINT, SUBTIDAL

Taxon
Agarum
Laminaria spp.
Ptilota
Encrusting coralline
Congtantinea
Articulated coralline
Opuntiella

Hildenbrandia

Membranoptera

Foliose reds, unid.

Musculus vernicosus

Synoicum
Rhynchozoon
Tricellaria
Fusitriton

Strongylocentrotus

Orthastcrias
Boltenia
Microporina

Dendrobeania

TABLE 6

NOVEMBER 26, 1975

Percent Cover

(number of individuals)

10%(3)
20%(4)

90%

1%
1%

2%
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No. 2
50%(2)
70%(2)
4% (2)
65%
2%(3)

25%(8)

2%
(3)
1%

1%

2%

No. 3

60% (4)
25% (1)

25% (1)

No. 4

15%(2)
40% (2)
5%(1)
50%

0
15%(8)
0

0

2%

(1)
(1)
1%

‘4%



2
. QUADRAT DATA (0.25m°) FROM LATOQUCHE POINT, SUBTIDAL
NOVEMBER 26,

Taxon
Amphissa
Pagurids

Yellow spatter sponge

Depth (meters):
Substrate type:

TABLE 6 (Cont.)

1975

Percent Cover (number of individuals)

No.

0

(2)

12.0
Rock bench

1

70

No.

0

(2)

2

No. 3

0

(2)

3

No. 4

(3)
(4)

2%



TABLE 7

QUADRAT DATA (O.2Sm2) FROM LATOUCHE POINT, SUBTIDAL
NOVEMBER 26, 1975

Percent Cover (number of individuals)

Taxon No. 1 No. 2 No. 3 No. 4
Agarum 15% 0 10% (1) 0
Laminaria yezocnsis 40% (2) 5% 30%(2) 0
Laminaria spp. 40%(2) 0 30%(3)* 40%(3) (3)*
Bossiella 8% (4) 0 0 0
Corallina 5% (4) 5% (1) 1%(1) 8% (5)
Ptilota 1% (1) 1% (1) 1%(1) 1% (1)
Constantinea 2% (1) 0 0 0
Foliose reds, unid. 0 2% 2% 3%
Encrusting coralline 80% 80% 75% 90%
Hildenbrandia 0 0 10% 0
Microporina 40% 10% 30% 30%
Syconid sponge 0 0 0 (1)
Musculus vernicosus (8) 0 0 (8)
Triopha carpenteri 0 (1) 0 0
Serpulidae 0 0 (1) 0
Synoicum 1s 1y 1% 0
Tricellaria 1% 1% 1% 0
Dendrobeania 0 0 1% 1%
Pagurids 0 (3) 0 (1)
Heterxopora 0 0 0 i%
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TABLE 7 (Cont.)

2
QUADRAT DATA (0.25m") FROM LATQUCHE POINT, SUBTIDAL
NOVEMBER 26, 1975

Percent Cover (number of individuals)

Taxon No. 1
Diodora 0
Calliostoma ) 0
Yellow spatter sponge 0

12.0-14.9
Rock bench

Depth (metersg):
Substrate type:

* Plants undergoing blade rxenewal

1
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No. 3

(1)
0

2%

No. 4

0
(1)

1%



TABLE 8

QUADRAT DATA (O.25m2) FROM LATOUCHE FOINT, SUBTIDAL
NOVEMBER 27, 1975

Taxon
Agarum

Laminaria yezoensis

Laminaria spp.
Laminaria (holdfast)

Hildenbrandia

Bossiella
Corallina

Feoliese reds, unid.
Ptilota

Rhodymenia spp.

Microporina

Yellow spatter sponge

White globular sponge

Dendrobeania
arobbanla

Rhynchozoon

Eudendrium
Synoicum
Serpulidae
Syconid sponge
Acmaea mitra

Lichenopora

Percent Cover (number of individuals)

No. 1 No. 2
40%(3) 25%(0)
0 0

10% 40%(3) (1) *
30% 35%
30% 10%
10% (4) 5%(2)
0 23 (1)
2% 1%

0 0

0 0

5% 5%

3% 0

0 0

0 0

5% 0

1% (3) 1% (1)
1% 0

0 0

0 0

(1) 0

0 0

No. 3 No. 4 No. 5
0 25%(1) 15%

0 20% (1) 30%(2)
40% (4) 20% 30% (3) (2) *
40% 40% 40%
2% 10% 5%

0 2% (1) 1% (1)
0 0 15%(4)
2% 6% 2%

0 2% 0

0 0 1%(2)
3% 35% 40%

0 3% 1%

0] (1) 0

1% 1% 2%

0 0 0
1%(3) 0 0

2% 2% 1%

0 (L) 0

0 0 1%

0 0 0
1%(2) 2% (1) 0



QUADRATL DATA (O.25m2) FROM LATOUCHE POINT, SUBTIDAL

Taxon
Abietinaria
Chiton (unid.)
Gravel
Tricellaria

Balanus ? alaskensis

Musculus vericosus

Crossaster
Fugitriton
Trichotropis
Pagurids
Heteropora
Styela

White spatter sponge

Depth (meters):
Substrate type:

* Plants undergoing blade renewal

TABLE 8 (Cont.)

NOVEMBER 27, 1975

Percent Cover (number of individuals)

No. 1 No. 2 No. 3 No. 4 No. 5
2% (1) 1% (1) 0 1% (1) 2% (2)
0 (1) 0 0 0
25% 50% 80% 25% 20%
1% 0 0 3% 5%
(1) 0 0 0 0

(1) 0 0 0 (10)
0 0 (1) 0 0

0 0 (1) 0 0

0 0 0 (1) 0

0 0 0 0 (1)

0 0 0 (1) 0

0 0 0 0 (1)

0 0 0 1% 0

10~12m

boulders, gravel and rock pavement
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G2

TABLE 9

QUADRAT DATA (0.25m2) FROM LATOUCHE POINT, SUBTIDAL
NOVEMBER 27, 1975

Taxen No. 1 No. 2 No. 3 No. 4 No. & No. & No. 7 No. B No. 9 No. i0 No. 11 HNo. 12 No. 13 No. 14
(2} (23 {1) i3} (1) (23 (1) (1}
(2} (23 {4} (1) {1)
(2} {2y {2} {1} {2} {1} {1) (2} {4}
P B P P P
nstantinea P P » P P
Raifsia 10%
Ptilota P P b 10% P 5%
Cdonthalia 5%
Folicse red, unid, 10% P
Encrusting coralline 60% 703 50% 75% 50%
Articulated coralline 7% 2% 15% 4%
Hildenbrandia 25% 15% 20% 45% 23%
Stvela (1}
Henricia {2) (1] (2}
Tonicalla (23
Trophonopsis {1}
Microoorina 20%
Fusitriton {1}
Depth (meters): 11.5 11.5 11.5 1z2.0 12.5 12.5 12.0 12.5 12.5 12.5 1z2.5 12.0 1z2.5 12.5
Substrate type: Rock Rock Rock Rock Gravel Gravel Rock Gravel Sand- Sand- Rock- Rock Rock Sand-
pave- pave- rock rock gravel rock

ment ment




QUADRAT DATA (0.25m2) FROM LATOQUCHE POINT, SUBTIDAL

Taxon

Laminaria yezoensis

Laminaria groenlandica

Laminaria (juveniles)
Agarum

Pleurophycus
Encrusting coralline
Ptilota

Constantinea
Rhodymenia

Corallina

Bossiella

Hildenbrandia

Ralfsia

Microporina

Lichenopora

Distaplia

Synoicum

Gray colonial ascidian
Orange encrusting sponge

Tricellaria

TABLE 10

March 16, 1976

Percent Cover (number of individuals)

No. 1

50% (1) **
0

(3)
20%(2)

0

80%

0

0

6%

4%

2%

5%
2%
2%
1%
1%

1%

76

No. 2

40%%*
(2)

0
25%(2)
0

80%
20%(1)
15%(3)
5%
20%

2%

5%

10%

10%
2%

1%

No. 3

20%%*

(1)

(10)

25%

20%(1)

95%

10%(1)

2% (1)

0

20%

5%

2%

1%

No. 4

50%**
(3)

0
25%(2)
10% (1)
90%

0

0

2%

25%

2%

1%



TABLE 10 (Cont.)

QUADRAT DATA (0.25m2) FROM LATOUCHE POINT, SUBTIDAL

MARCH 16,

1976

Percent Cover (number of individuals)

Taxon No. 1
Eudendrium 0
Amphigsa ) 0
Velutina sp. o
Acmaea m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>