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OBSERVATIONS ON INSHORE PLANKTON COLLECTED DURING
SUMMER 1957 AT POINT BARROW, ALASKA 1

BY
MARTIN W. JOHNSON
Scripps Institution of Oceanography
University of California,
La Jolla, California

ABSTRACT
Analyses of 34 net tows, collected July 16 to August 16, 1957 to depths of about
66 m, were concerned ma.inly with the micropla.nkton. The concentration of plankton
varied greatly while the composition remained quite uniform. Acartia longiremia,
Oithona aimilia and Paeudocalanua minutua were the most abundant copepods. Other
species of Calanoida. recorded include Acartia clauai, especially in Nuwuk Pond;
Calanua finmarchicua; C. hyperboreua; Centropagea mcmurrichi; Epilabidocera amphitritea; Eurytemora herdmani; and Tortanua diacaudatua. The presence of na.uplii
a.nd ·ea.rly copepodid stages of E. amphitritea and T. diacaudatua a.re of interest in
demonstrating some reproduction by these more southerly formB on the Arctic
coast and in pointing to a. tenuous fauna.I connection of the ea.st and west coast
populations of T. diacaudatua.
The ma.cropla.nkton, especially Limacina helicina, Clione limicina and Thyaanoeasa
raachii, were most conspicuous following heavy on-shore winds bringing in ice.
The temporary zoopla.nkton consisted ma.inly of pelecypod, gastropod, annelid,
barnacle, echinoderm and bra.chyuran larvae. Clypea.steroid plutei were common,
although benthic adults have not been reported from the immediate area.. Fish
larvae were re.re.
Results from culturing of copepods up to August 15 show that single isolated
females of Cyclops from Imikpuk Lake a.re capable of producing a minimum of
three successive broods without additional fertilization over the period.

INTRODUCTION
A brief study was made of the general character of inshore marine
plankton in the Point Barrow area of Alaska from July 16 to August
16, 1957. Although ice conditions permitted sampling only within
five miles of shore, this study supplements studies of offshore plank1 Contribution from Scripps Institution of Oceanography, New Series. Research
performed in connection with oceanographic investigations under contra.ct No.
ONR-206.
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ton from collections made by the ice breaker uss BURTON ISLAND
on two extensive cruises in the summers of 1950 and 1951 (Johnson, 1956). Previously the inshore plankton of Alaskan seas along
the Arctic coast of North America had been studied to some
extent in a preliminary survey by the Canadian Arctic Expedition
1913-18 (Willey, 1920). The early marine investigations of the Arctic
Research Laboratory, concerned mainly with the benthic fauna,
included primarily gross analyses of only the large plankton forms
(MacGinitie, 1955).
The present report concerns particularly the microplankton,
especially some of the copepoda and larvae of benthic invertebrates.
The collections comprise: 25 net tows taken just off the Arctic
Research Laboratory, a few miles west of Point Barrow and seaward to about four miles, depending upon ice conditions ; five tows
from Eluitkak Pass just east of Point Barrow; and four tows from
Nuwuk Pond. This somewhat brackish pond, about 250 min length
and about 6 m deep, is isolated from the sea by a gravel and permafrost barrier near the Point. The sampling was done with both fine
(No. 20 mesh) and medium (Nos. 4 and 8 mesh) bolting silk nets
towed horizontally at the surface or obliquely and vertically from
depths up to about 30 m.
RESULTS
The characteristic percentage composition of plankton, as shown
by several typical hauls, is given in Table I.
CoPEPOD PLANKTON. The concentration of plankton varied greatly,
but the composition remained quite uniform, with but few genera
and species. Usually some harpacticoids occurred but these were
not identified or counted. Two species of copepods, Acartia longiremis (Lilljeborg) and Oithona similis Claus were numerically the
dominant forms (Table I). Nauplii of these genera were also the
most numerous observed. It was expected that Acartia clausi Giesbrecht, a more strongly neritic species than other Acartias, would
be more abundant than it was, but a careful examination of 25 or
more adult females from each tow showed only a few specimens,
except in collections from Nuwuk Pond, where it was the only
Acartia found. The abundance of A. longiremis is of special interest
in light of its small penetration in numbers and area into the Beaufort Sea, as shown by the uss BURTON ISLAND collections, in which
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no Acartia occurred in the Beaufort Sea except as a diminishing
extension from the Chukchi Sea population and as scattered individuals near shore.
Among the copepods occurring only rarely or in small numbers
in the collections are the following :
Calanus finmarchicus (Gunnerus), a cosmopolitan species, was
usually represented by only scattered specimens, nearly all in early
copepodid stages. Some large Calanus nauplii, probably this species,
occurred commonly. The scarcity of Calanus species and the absence of other forms such as Metridia longa (Lubbock) and Microcalanus pygmaeus (G. 0. Sars), all of which are common offshore,
further demonstrates that in this area as elsewhere there is a clear
distinction between inshore and offshore pelagic environment, each
favoring its characteristic fauna. However, offshore forms do penetrate close to the coast when the water is deep, as shown by an
oblique tow with a I-meter net (No. 30 mesh gritgauze with apertures of approximately 0.65 mm) from the bottom at 66 m aboard
the IVIK on August 8 about four miles from shore. In this tow 53
Calanus finmarchicus (including adult females and copepodids III,
IV and V) and one Calanus hyperboreus Kr0yer were taken. A surface tow of undetermined length taken at the same station with a
1
/ 2 -meter net contained many neritic forms (Table I).
Centropages mcmurrichi Willey 1920 was consistently present, but
in only small numbers. There is some doubt as to the proper name
of this species. In describing the species, Willey included no figures.
But reference to the figures given by McMurrich (1916), who listed
the species with some doubt as Centropage.s hamatus (Lilljeborg),
and to the figures by Mori (1937) for Centropage.s abdominalis Sato
(1913), indicates that mcmurrichi and abdominalis are synonymous.
Should further study of Sato's description show this to be so, his
species name must be used.
Epilabidocera amphitrite-S (McMurrich) was found in five tows,
one of which was in Eluitkak Pass. Usually the species was found
only in the readily recognizable nauplius stage (Johnson, 1934).
But several adult females and males were also captured in a 1 / 2-meter
net on August 8 about four miles offshore. This species, originally
described from the west coast of Vancouver Island, is at times
abundant in Puget Sound and is reported also from San Francisco
Bay (Esterly, 1924). It was found in small numbers in neritic waters
of the Bering Sea and off Cape Lisbourn, Alaska. In 1950 it was
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also found near Point Barrow, but the present record is it s farthest
eastward known penetration along the Arctic coast. Its absence
from the east coast of North America suggests that, even though
it is capable of penetrating into the Arctic Ocean to a distance just
east of Point Barrow and is even able to reproduce t o some degree
there, still it has not been able to negotiate the remainder of the
Arctic coast to become established as an endemic form of the West
Atlantic. In this respect it contrasts sharply with Tortanus discaudatus.
Eurytemora herdmani Thompson and Scott is a small neritic and
brackish water species. In the coastal collections it usually occurred
sparsely as scattered individuals. However, in one surface haul three
to four miles offshore it was common, the males outnumbering the
females by about 30 to 1. Nauplii were also present in small numbers.
In Nuwuk Pond this species was present in large numbers, being
numerically the dominant crustacean in the pond, where it was
actively reproducing. In contrast to the coastal collections, about
65 °lo of the adults were females, most of which carried egg sacs.
All developmental stages were present, nauplii and copepodids
being especially numerous.
Nuwuk Pond has been studied previously by Mohr (1953) who
has reported a salinity of 24.5 °loo for July 1952. How constant this
salinity remains is apparently not known, but the pond is said to
be reached at times by ocean waves during autumnal storms. In
studying the life of the pond, Mohr was concerned with only the
larger animals, Mysis relicta Loven, two gammaridean amphipods
and an enchytraeid worm. To the crustaceans inhabiting the pond
can now be added the copepods Eurytemora herdmani, E. canadensis
and Acartia cl,a,usi, and, . among unidentified copepods, a cyclopoid
and an harpacticoid. Ostracods and tintinnids also occurred. The
only living vegetation found by Mohr was an algal film on the gravel
in shallow water. The present study shows a good crop of phytoplankton consisting of a small species of the diatom Chaetoceras.
The extent to which the composition of this fauna and flora changes
may depend upon the extent of renewal of water from the sea together with its load of euryhaline organisms.
Pseudocal,a,nus minutus (Kr0yer) is the third most abundant copepod encountered at coastal stations, where it was present in all
samples. The numbers counted are probably minimal because exact
identification is difficult, especially in subadult stages, so it is likely
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TABLE I. PERCENTAGE COMPOSITION 011' TYPICAL INSHORE MrCROPLANKTON AT
POINT BARROW, Ar.A.sKA, JULY AND AUGUST 1957

Location
Date
Type of Net
and Haul

Acartia clawti
Acartia longiremia
Oalanua fi,nmarchicua
Centropage-s
mcmurrichi
Epilabidocera
amphitrite-s
nauplii
copepodid
adult
Eurytemora herdmani
Oithona aimilia
Pseudocalanua
minutua
Tortanua dwcaudatus
nauplii
copepodid II
copepodid IV
adult
Copepod ne.uplii
Copepod spp.

Eluitkalc
Pasa
Off Arctic
July 22 July 24 Aug.1
40cm
40cm
40cm
#8me-sh #8me-sh # 8me-sh
surface surface surface

r-

Re,sea;rch Laboratory ~
Aug. 2 Aug. 8 Aug.14
40cm
1/,-m
l/1-m
#8me-sh # 4me-sh # 4me-sh
oblique surface oblique
30-0m.
10-0m.

+

+
53.2

13.8

23.2

+

+

+

+

0.4

0.6

0.3

0.5

0.2

+
+

+
+
+

+

+

+

4.8

37.3

+
+

0.5

+

15.6

13.8

28.4

24.8

0.4
28.0

+
+
+
+

21.9

33.3

+

1.9

4.3

2.0

3.0

+

3.4

+
+

+
+
+
+

+
+
15.2
17.2

10.6
3.3

+
19.1
16.1

17.7
8.5

Amphipods
( Ge.mma.ridee.n)
Barnacle ne.uplii
cypride
Brachyure.n zoee.
Me.crure.n larvae
Evadne
Podon

0.4

0.7

0.5

Ge.etropod larvae
Le.mellibre.nch larvae
Clione limacina
Limacina helicina

2.5
2.5
0.1
0.1

3.2
7.4
0. 1

4.3
1.5

3.9
2.7

+
+

0.2

+

51.0

32.0

Av. °lo
Copepoci8
Only

+
+
+

+

+

+

0.6

0.5

+

+
+

7.5
1.9

+

+
+

+

Present singly or in small numbers.

4.0
0.4

6. 1
1.2

5 .0

29.0

+
+

+
+

+

7.3

1.0
3.0

5.1
20.8

+

+

+
+

16.7
10.0
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TABLE I (continued).

Location
Date
Type of Net
and Haul

Annelid larvae
Sagitta
Rotifers
Bipinnaria. larvae
Echinoplutei
Ophioplutei
Cyphonautes larva.
Oikopleura

+

Eluitkak
Pass , - - - Off Arctic
July 22 July 24 Aug.1
40cm
40cm
40cm
#8mesh #8mesh #Bmesh
surface B'ltrface surface
8.2
0.8
3.3

0.9
3.4
0.3

9.3

1.6

+
+

Research
Aug. 2
40cm
#Bmesh
obli,que
30-0m.

Laborawry---., Av. 0 / 0
Aug. 8 Aug.14 Cope'/,•m
pod8
¼•m
#4mesh #4mesh Only
surface
obli,que
10-0m.
0.4

2.0

+

4.1
0.8

1.5

+

3.0

1.4

+

2.2
0.2

0.4

0.5

0.5

+

+

+

+

Present singly or in small numbers.

to enter preponderantly into enumeration of unidentified copepods.
It is widespread in Arctic and sub-Arctic seas.
Tonanus disooudatus (Thompson and Scott) was present in five
tows, two of which were in Eluitkak Pass. In the August 8 tow off
the Arctic Research Laboratory, about 30 adult males were caught,
but in the other tows combined, only one nauplius, three copepodids
(II, III, IV) and one adult male were found. No floating egg cases
were observed. In 1951, some egg cases were found and one specimen
was taken at each of three adjacent stations off the Coleville River.
From these data it seems clear that Tortanus disooudatus is able to
reproduce to a limited extent in the region of Point Barrow and
for some distance to the east.
This species, inhabiting both the east and west coasts of Canada
and the United States, is often abundant in coastal waters. On the
west coast it ranges southward to La Jolla, California. Few plankton
observations are available along the Arctic coast, but doubtless
there is or has been at times a more or less tenuous connection between the east and west coast populations. How complete or persistent this connection may be is an interesting question. The transport with water currents appears to be from west to east along the
coast of the Beaufort Sea. With respect to its northern limits on
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the east coast, the species is not mentioned by Fontaine (1955) in
three summer surveys of copepods in Ungava Bay. Willey (1931)
has reported it in, only small numbers from Richmond Gulf and
James Bay in Hudson Bay.
MISCELLANEOUS PLANKTON. Conspicuous in the macroplankton
were Limacina helicina and Clione limacina which, while usually
occurring only as scattered individuals in the tows, were on one
occasion blown in with the ice and formed extensive windrows on
the beach. Also among the zooplankton stranded on the beach were
considerable numbers of the euphausiid Thysanoessa raschii (M. Sars)
and ctenophores, probably Mertensia, which was numerous in
Eluitkak Pass on July 16. At this time the copepod plankton in
Eluitkak Pass was unusually sparse, likely as a result of predation
by the ctenophores. Young Sagitta (4 to 10 mm) occurred regularly
but never in abundance.
An important part of the neritic population was the temporary
plankton found at all stations out to the edge of the ice. This plankton consisted mainly of larvae of bottom-living invertebrates,
especially larval pelecypods, gastropods, annelids, barnacles and
echinoderms together with a good number of decapod larvae, particularly brachyuran zoea. A small number of ascidian tadpole larvae
were observed, and a single specimen of the bryozoan cyphonautes
larva was caught. The advanced stage of growth of many of the
invertebrate larvae indicates that reproduction was well under way
before the survey was begun. Fish larvae were exceedingly rare.
The echinoderm larvae that occurred most commonly were clypeasteroid plutei. These were similar if not identical to the larva of
the sand dollar Dendraster excentricus (Eschscholtz), judging from
the structure of the calcareous rods supporting the arms (Johnson
and Johnson, 1950). The postoral rods are fenestrated in characteristic clypeasteroid fashion (Mortensen, 1921). The presence of
these larvae is interesting, in part because, in the benthic survey
of the area, MacGinitie (1955) found only one echinoid, i .e., Strongylocentrotus drobachiensis, a species with a recognizably different
larva. The present observation would indicate that a considerable
sand dollar population may be expected in some adjacent sandy
bottom environment that has not been examined. It is probable
that among the as yet unidentified larvae there may still be others
that are indexes to unreported local adults or to transport of larvae
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from the more southernly Alaskan coastal areas along the Bering
and Chukchi seas.
The occurrence of so many planktonic larvae of the benthos is of
some significance in that it implies sub-Arctic conditions at Point
Barrow with respect to the life history of many of the invertebrates;
however, an analysis has not been made of the precentage of bottom invertebrates that have a life cycle involving pelagic larvae.
This would be an important consideration. Specific or generic identification of most larvae was not attempted, but several types of
larvae indicating taxonomic differences were noted. In the high
Arctic of East Greenland only 5 °lo of the bottom invertebrates
produce pelagic larvae, but these few may be quantitatively the
most common (Thorson, 1950). From this brief study it was also
impossible to arrive at any conclusion as to whether the planktonic
life was a relatively short one compared with that of the same or
related species in more temperate waters. Here again a fl.ow of
water mainly from the Alaskan coastal area of the Chukchi Sea
rather than through the Beaufort Sea must have an ameliorating
effect that is favorable to planktotrophic pelagic larvae.
As supplementary work, especially when ice conditions were unfavorable in the sea, samples of gravid females of Eurytemora herdmani from N uwuk Pond and of a cyclopoid from Imikpuk Lake
(fresh water) were isolated in culture dishes. These cultures were
kept at the laboratory in an unheated room where temperatures
remained near that of the natural environment. No food was added
other than detrital material from the habitats. This may have been
inadequate food for egg production and for growth of the developing
stages. The adult specimens, however, survived in most instances
from two to four weeks, when the experiments were terminated.
The objective in these experiments was to gain some preliminary
information relative to the fecundity of Arctic copepods.
Results from the culturing of these copepods up to August 15
show that single isolated females of Cyclops from lmikpuk Lake are
capable of producing at least three successive broods of active nauplii without additional fertilization during the period. The resulting
larvae of these broods grew slowly and survived rarely beyond the
second naupliar stage. However, in one culture they reached the
first copepodid stage in a minimum of 15 days after the eggs hatched
on July 24. By August 15, when the animals were preserved, they
had all reached the second copepodid ' stage.
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The Eurytemora herdmani did not perform as well as the above
mentioned specimens. Each female produced only one brood in
captivity but, as with Cyclops, it is not possible to know how many,
if any, broods had been produced before isolation. Most of the larvae
died within ten days, but a few reached the second naupliar stage.
A study of the external morphology of the naupliar stages of
Eurytemora from plankton collections made in the lagoon will be
published elsewhere.
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