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Ichthyoplankton Composition and Plankton Volumes
From Inland Coastal Waters of Southeastern Alaska,

April-November 1972

CHESTER R. MATTSON AND BRUCE L. WING'

ABSTRACT

Eighteen families of flsh were represented in 119 plankton samples taken on monthly cruises from

April to November 1972 in southeastern Alaska. Fifteen kinds of larval fish were identified to species.

Abundance of larval fish, fish eggs, and total plankton biomass peaked in May and declined through

the summer. Walleye pollock (family Gadidae) were the most abundant larvae in May and June and

were more concentrated in large channels than in small bays. Osmeridae and Bathylagidae were the

second and third most abundantly represented families; peak abundance for both was in June and

July. Other families with distinct peaks in abundance were Agonidae and Ammodytidae in May; Cot-

tidae, Cyclopteridae, Stichaeidae, and Pleurnnectidae in June; and Scorpaenidae in July. Small num-
bers of Bathymasteridae were present from May through July. Myctophidae, Zoarcidae, and Hex-

agrammidae did not show distinct changes in seasonal abundance. Clupeidae, Gasterosteidae,

Pholidae, and Ptilichthyidae were too rare in the catches to exhibit seasonal abundance. Calanoid

copepods and phytoplankton made up most of the plankton retained by 0.333-mm mesh nets.

INTRODUCTION

This report presents data on the kinds, distribution,

and numerical abundance of ichthyoplankton and on

total net plankton biomass in northern southeastern

Alaska. The data are from an 8-mo study, April-Novem-

ber 1972. The study was intended to develop sampling

methods, schedules, and station patterns for routine sur-

veys in Alaska coastal waters. The stations represented

three basic types of marine environment in southeastern

Alaska—enclosed bays, middle of deep channels, and the

margin, or edge, of channels. Stations were grouped from

north to south so that differences in species distribution

and abundance within and between geographical and en-

vironmental areas could be evaluated. Funding and

manpower restrictions imposed after completion of the

field work have limited sample analyses to one sample

per station per month (approximately one quarter of the

samples taken). The data have not been subjected to in-

tensive interpretative analyses but are presented here in

preliminary form to make them available to other

workers, because published ichthyoplankton data for the

area are limited to the small amount in Wing and Fteid

(1972) for Auke Bay.

METHODS

Eight monthly cruises, extending from April into

November 1972, were made aboard the MV Murre II.

The first cruise, 10-14 April, was a test to determine how
many stations could be occupied in a week. As a result, a

total of 21 stations were selected that could be sampled

in 2-wk cruises (Table 1); five of the original April

stations were deleted and replaced by others more con-

venient to cruise routing (Fig. 1). A northern cruise, con-

Table I. --Location, bottom depth at station, proposed sas^lJLng depth, and habitat

category of plankton stations routinely oco^iied in southeastern Alaska, Af>ril-Noved>er

1972. (6 Bay, C " midchannel, E - margin of channel).

'Northwest and Alaska Fisheries Center Auke Bay Laboratory, Na-
tional Marine Fisheries Service, NOAA, P.O. Box 155. Auke Bay. AK
99821.



Figure I.—Location of plankton and oceanographic sampling stations

occupied monthly in southeastern Alaska, April-November 1972.

sisting of stations 1-12, extended southerly from Dyea in

northern Lynn Canal to Auke Bay, located about 19.3 km
northwest of Juneau. A southern cruise, stations 13-21,

ranged from Gambler Bay on Admiralty Island to the

junction of Frederick Sound and Chatham Strait near

Red Bluff Bay. The only months when all stations could

be sampled were May, June, and July. Beginning in

August, stormy weather reduced sampling to 18 stations

in August, 15 stations in September, 16 stations in Oc-
tober, and only 7 stations in November.

Before sampling for zooplankton, we completed a stan-

dard oceanographic station including surface observations

(wind, wave, cloud cover, temperatures, barometric

pressure, and water transparency), subsurface obser-

vations (temperature, salinity, oxygen, phosphates,

nitrates, silicates, and chlorophyll a), and a surface

phytoplankton collection. The physical and chemical ob-

servations are on file at the National Oceanographic
Data Center, National Oceanic and Atmospheric Ad-
ministration, U.S. Department of Commerce, Rockville,

MD 20852, and data on the phytoplankton composition

were reported by Williamson.'

Zooplankton samples were collected with a bongo net

array consisting of a 20-cm (mouth diameter) frame

equipped with 0.253- and 0.333-mm mesh nets placed 1.0

m above a 61-cm frame equipped with 0.333- and 0.505-

mm mesh nets. A 1.2-m Braincon type 275 v-fin depres-

sor was suspended 1 m below the larger bongo frame.

Sampling depths were recorded with a Bendix Model Tl
bathykymograph of 300-m depth range. General

Oceanics Model 2030 digital flowmeters were used to es-

timate water filtered.

Sampling technique was a single oblique tow in depths

over 150 m, and multiple oblique tows in shallow depths

(100 m or less). Target sampling depths ranged from 50

m in shallow bays and channel margins to 3(X) m at the

deepest channel stations (Table 1). Towing was at a con-

stant surface speed of 2 kn (1.029 m/s). Tow cable was
served out at 60 m/min and retrieved at 20 m/min, while

rates were monitored by stopwatch and cable amounts
by a dial-reading meter wheel. When necessary, winch
speed changes were made verbally to the winch operator.

Towing times ranged from 12 to 47 min, depending upon
target depth and maneuvering room within confined

bays. Towing distances ranged from 0.7 km (0.4 n.mi.) to

2.9 km (1.6 n.mi.). When multiple shallow oblique tows

were made, the nets were raised until visible, checked for

debris or plugging, then lowered. Upon tow completion,

all samples were preserved in 3-5^c unbuffered seawater

formaldehyde.

For processing, the samples were taken to the

laboratory where the formaldehyde was buffered with a

saturated borax solution. We processed only the catches

by the 61-cm, 0.333-mm mesh net. Each sample was

sorted in its entirety under a dissecting microscope at

magnifications of 7-lOX. All fish eggs and fish larvae

were removed and counted. Only the fish larvae were

identified. Notes were kept on the abundance rank of

general plankton categories. Total settling volumes of

plankton were estimated to the nearest 25 ml in a

graduated 0.95-liter (1 qt) widemouth bottle.

The data were converted to standardized tows as num-
bers under 10 m^ of water surface (computed as number
per 10 m' per meter of tow depth (Ahlstrom 1948) ) for

larval fish and eggs and to milliliters per 1,000 m' of

water filtered for the plankton settling volumes.

RESULTS

One hundred twenty-six plankton tows were com-

pleted at the regular stations of which 119 were sorted for

fish eggs and fish larvae (Table 2). Three samples, sta-

tion 13 in May and stations 13 and 14 in June, were

processed for plankton volumes but not for ichthyo-

plankton because of exceptionally high quantities of

phytoplankton. Samples from four tows could not be

processed because they contained large amounts of mud

'Williamson, R. 1974. Phytoplankton species and their geographical

distribution in southeast Alaska. Northwest and Alaska Fisheries Cen-

ter Auke Bay Laboratory. National Marine Fisheries Service, NOAA,
Auke Bay. AK 99821. Unpubl. manuscr.



(Station 10, May; stations 4 and 14, August) or surface

trash (station 15, September) (Appendix 1).

Relative Abundance of Fish Eggs

A total of 18,354 fish eggs were sorted from 119 samples

(Table 2). During the peak month of May, a tenfold dif-

ference in abundance was evident between the northern

stations (averaging 2,072.2 eggs/10 m') and the southern

stations (averaging only 210.1 eggs/10 m^). Excep-
tionally high egg counts were obtained from the Taiya
(station 2) and Bemers Bay (station 6) samples. Excep-

tions to the May peak abundance were evident in

Saginaw Channel (station 10) and Farragut Bay (station

16), where maximum numbers occurred in July. The
1972 peak egg abundance in May contrasts to a previous

h tffi IniiWir ttr 10 • ) ulltct* lUlkt, Apr! 1 -NavlWtr 1471.
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study, indicating an April peak (Wing and Reid 1972).

Such a difference could result from annual variations in

environmental conditions which may affect spawning
times.

Larval Fish Abundance

A total of 23,819 larval and juvenile fish were sorted

from 119 samples. Identification of larval fishes for the

northwest Pacific Ocean, and Alaskan waters in par-

ticular, is very difficult. Therefore, we were able to iden-

tify only 15 species from 18 identified families (Table 2).

Larval fishes in three families, Gadidae, Osmeridae, and

Bathylagidae, contributed 87.5'^c of the catch in the

samples processed. Walleye pollock, Theragra chal-

cogramma, the most abundant gadid, formed 68.2% of

the total catch identified. Abundance of pollock was

greatest in May and June when they formed 92.6% and

49.8%, respectively, of the total catch identified. Their

distribution favored the channels rather than inside

bays. Only three larval gadids were not walleye pollock,

but unfortunately we could not identify these.

Osmerids were second in abundance, accounting for

14.9% of the total catch processed. Greatest abundance
occurred in June and July (24.9%- and 55.6% of the total,

respectively). Eulachon, Thaleichthys pacificus, was the

only osmerid identified to species, but capelin, Mallotus

villosus, the most common osmerid in southeastern

Alaska, was believed to compose the bulk of the os-

merid samples. Greatest osmerid abundance was noted

in the northern area with exceptions of Point Retreat

(station 9) and Auke Bay (station 12), where they were

Table 3. --Settling toIums in 12Z sauries of plankton collected with 61-(

0. JJS-inn-mesh bongo net in southeastern Alaska, April-November 1972.



highest in May and June, but no geographical preference

was evident.

The families Ammodytidae, Bathymasteridae,
Cyclopteridae, and Pleuronectidae each contributed 1.0

to 1.4% of the total catch. Sand lance, Ammodytes hex-

apterus, were most abundant in May with a geo-

graphical preference for the northern stations. Bathy-

masterid abundance was about equal for May, June, and

July followed by a significant drop in August. Cyclop-

terids and pleuronectids were most abundant in June. Of
the less frequently collected families, agonids were most

abundant in May, and myctophids, zoarcids, and hex-

agrammids did not have distinct seasonal changes.

Pholids, gasterosteids, and ptilichthyids were too rare to

exhibit any geographic or seasonal trends.

(Wing and Reid 1972), but results were not quite com-
parable as a larger mesh net (0.526 mm) was used which

retained less phytoplankton and fewer small copepods.

Predominant forms of plankters were determined dur-

ing sorting (Table 4). In order of complete biomass
dominance, copepods lead with 62 samples, followed by
phytoplankton in 40, and chaetognaths and euphausiids

in 3 each, amphipods in 2, and barnacle nauplii in 1.

Eleven samples shared dominance between two orga-

nisms. On several occasions phytoplankton clogged the

nets, sharply reducing efficienty of the nets. The greatest

diversity among dominant organisms occurred in No-

vember, when phytoplankton, copepods, and amphipods
dominated at two stations each and euphausiids at one.

Plankton Volumes and Composition

Plankton settling volumes were measured for 122

samples and converted into milliters per 1,000 m' of

water filtered (Table 3). Maximum abundance occurred

in May, when the mean was 3,740.3 ml/l,000\ followed

by June with a mean of 3,156.7 ml/1,000 m'. In July

abundance had dropped sharply and then continued a

consistent decline into November. In a previous study,

planktonic abundance in Auke Bay had peaked in June
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APPENDIX

Appendix I. --Collection data for analyzed ichthyoplankton samples taken with a 61-

an, 0.333-nim-mesh bongo net in southeastern Alaska, April-November 1972.
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OFFICIAL BUSINESS

NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS

NOAA, the National Oceanic and Atmospheric Administration, was established as part of the Department of

Commerce on October 3, 1970. The mission responsibilities of NOAA are to monitor and predict the state of the

solid Earth, the oceans and their living resources, the atmosphere, and the space environment of the Earth, and to

assess the socioeconomic impact of natural and technological changes in the environment.

The six Major Line Components of NOAA regularly produce various types of scientific and technical infor-

mation in the following kinds of publications:

PROFESSIONAL PAPERS—Important definitive

research results, major techniques, and special in-

vestigations.

TECHNICAL REPORTS—Journal quality with

extensive details, mathematical developments, or

data listings.

TECHNICAL MEMORANDUMS—Reports of

preliminary, partial, or negative research or tech-

nology results, interim instructions, and the like

CONTRACT AND GRANT REPORTS— Reports

prepared by contractors or grantees under NOAA
sponsorship.

TECHNICAL SERVICE PUBLICATIONS—
These are publications containing data, observations,

instructions, etc A partial listing: Data serials: Pre-

diction and outlook periodicals: Technical manuals,

training papers, planning reports, and information

serials: and Miscellaneous technical publications.

ATLAS—Analysed data generally presented in the

form of maps showing distribution of rainfall,

chemical and physical conditions of oceans and at-

mosphere, distribution of fishes and marine mam-
mals, ionospheric conditions, etc.

Information on availability of NOAA publlcatlont can ba obtalnad from;

ENVIRONMENTAL SCIENCE INFORMATION CENTER
ENVIRONMENTAL DATA SERVICE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.S. DEPARTMENT OF COMMERCE

3300 Whitahaven StrMt, N.W.
Washington, D.C. 20235


