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MUCH OF OUR PRESENT KNOWLEDGE about
the species composition and distribution of
ceph alopods of the Pacific Ocean is derived
from collections made on cruises of the "Alba
tross," steamer of the U.S. Fish Comm ission,
dur ing the late nine teenth and early twentieth
centuries. "Albatross" collections along the west
coast of North America were taken mainly off
California and Central America or Alaska, and
comparatively few collections were made off
Oregon (Townsend, 1901). Neither Berry
(1 912 ) nor Hoyle (1 904) lists any cephalo
pods taken off Oregon. A description of a new
species of squid ( Pearcy and Voss, 1963 ) and
an abstract ( Pearcy, 1963 ) are the only reports
of pelagic cephalopods off Oregon." Clearly,
more data are needed before comparisons of
fauna and generalization' on zoogeographic dis
tribution can be made.

METHODS

A total of 385 collections made between June
1961 and July 1963 with a six-foot Isaacs-Kidd
midwater trawl from the "R. V. Acona" pro
vided most of the data on pelagic cephalopods
collected off the Oregon coast. Collections were
made after dark within the upp er 200 m ( dep th
permi tting ) at a series of stations located 15,
25, 45, and 65 miles, and at another station
located between 65 and 165 miles, offshore
along parallels of latitude betw een the Co
lumbia River and the California border (46°
14.4'N, 44 ° 39.1'N, 43 ° 20'N, and 43 ° OO'N).
Gen erally the stat ions off the central Oregon
coasr, 44 ° 39.1'N (o ff Newport ), were sam
pled every month and other stations bimonthly.

In addition to the 0-200m collections at

1 Department of Oceanography, Oregon State Uni 
versiry, Corvallis, Oregon . Manuscript received Febru
ary 14, 1964.

various distances from shore , tows were made
to provide data on the depth distribution of
cephal opods. Over one hundred collections
were mad e to successive depths of 200, 500,
and 1000 m over the outer edge of the con
tinental slope at a station 50 mil es off N ew
port. For more details on sampling methods see
Pearcy ( 1964) .

Collections were pres erved with 10% forma
lin in sea water. Cephalopods were removed
from the collections, identifi ed, and the dorsal
mantle length (DML) was record ed.

Occasionally some cephalopods were collected
with dip nets under lights at night and some
with epibenthic otter trawls.

RESULTS

The families and species of pelagic cephalo
pods collected are listed in Table 1. These in
clude 17 species in 12 families . Six species are
distri butional records for the northeastern Pa
cific Ocean, reported previously only by Pearcy
(1963) . They are : Abrsliopsts sp., Oetop oteu
this sicula, Gonatopsis borealis, Taonius pavo,
Cranehia seabra, and Vampyrotettthis infernalis.
Only eight of the seventeen species are in
cluded in the study by Berry (1912) based
mainly on benthic collections.

Although most of these species were col
lected in the rnidwarer trawl, several were cap
tured by other methods. Two Moroteuthis roo
busta ( DML 650 and 1350 mm) were caught
in otter trawls off the northern Oregon coast
in water deeper than 150 m. This species, re
ported from California (Smith, 1963) and
Alaska ( by Dall, in Berry, 1912 ) , was recently
reported off Oregon.P Loligo opalescens, a com
mon inshore myopsid of the west coast of

2 Added in proof : ] . M. Van Hyning and A. R.
Magill. 1964. Occurrence of the Giant Squid (Mara
teuth is rabusta ) off Oregon . Fish Comm . Oregon Re
search Briefs 10:67-68.
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TABLE

LIST OF PELAGIC CEPHALOPODS COLLECTED FROM THE PACIFIC OCEAN
OFF OREGON, ]UNE 1961-]ULY 1963

Loliginidae
Sepiolidae

Onychoteuthidae

Enoploteuthidae
Veranyidae ·
Histioteuthidae

Gonatidae

Chiroteuthidae
Cranchiidae

Vampyroteuthidae

Octopodidae
Bolitaenidae

Loligo opalescens Berry, 1911

Rossie pacifica Berry, 1911
Onychoteuthis banksi (Leach, 1817)
M oroteuth is robusta (D all ) Verrill , 1876
Abraliopsis sp.
Octopoteutbis sicula Ruppell, 1844
Meleagroteuthis holyei Pfeffer, 1900

Gonatus fabricii (Lichtenstein, 1818 )
G. magister Berry, 1913

G. anonychus Pearcy and Voss, 1963
Gonatopsis borealis Sasaki, 1923
Chiroteuthis veranyi (Ferussac, 1835 )
Galit euth is armata ]oubin, 189 8

Taonius pavo Lesueur ; .13'21
Cranchia scabra Leach, 1817
Vampyroteuth is infernalis Chun, 1903

] apetell« heathi (Berry, 1911)

TABLE 2

AVERAGE N UMBER OF PELAGIC CEPHALOPODS COLLECTED PER HOUR OF MIDWATER TRAWLING IN Tows
TO VARIOUS D EPTHS A'f A STATION 50 MILES OFF N EWPORT, OREGON

SPECIES

( A ) Gonatus fabricii

Gonatus spp .
Chit:dll/ilflthis veranyi

Abraliopsis sp.

( B ) ] apetella heathi
Octopoteutbis sicula
Galiteuthis armata

Taonius pavo

( C ) Gon atus fabricii
Abraliopsis sp.

0-200 M 0-500 M 0-1000 M
( 72 TOWS ) ( 23 TOWS ) ( 24 TOWS )

0.5 0.5 0.1

1.2 0.2 0.1

0.5 0.1 0.1

0.7 0.1 0.1

0.03 0.21 0.14
0.00 0.04 0.02

0.00 0.04 0.05
0.01 0.14 0.06

day nigh t day night

(9 tows ) (63 tows) (14 tows) (9 tows)

0.2 0.6 0.7 0.2
0.0 0.7 0.2 0.1
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North America, was found in several otter trawl
collections where the depth. was 100 m or less,
but was absent from midwater trawl collections.
Rossie pacifica, another myopsid, was taken
mainly in otter trawl collections, as was the
large (DML 200 mm) Gonatus magister. Go
natus anonychus was collected only with a dip
net under night lights (Pearcy and Voss, 1963).

The relative abundance of the cephalopods
captured by midwater trawling from all sta
tions and dep ths is shown in Figure 1. Gonatus
fabricii comprised abou t 38 percent of the total
catch. A group consisting of larval and juve
nile individuals of the genus Gonatus, but
without sufficient differentiation of hooks for
specific identification, was next in numerical
importance. At least three separate species of
Gonatus may be represented (Table 1) but,
judging from the relative abundance of larger
gonatids, most are probably G. fabricii.

Geographic Distribution

Little difference in the species composition
of cephalopods was noted among the latitudes.
Gonatus fabricii, G. spp., and Abraliopsis dorn-
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inated the midwater trawl collections at nearly
all series of stations. Pelagic cephalopods, as
well as mesopelagic fishes ( Pearcy, 1964) ,
were rare at the inshore stations off Newport,
where the dept h of water was 300 m or less.

Depth Distribution

The number of common squid captured per
hour of towing appeared greater in tows to
200 m than in deeper tows; this was particu
larly true of Gonatus spp ., Chiroteuthis veranyi,
and Abraliopsis sp. (Table 2A) . Since an
opening and closing device was not used on
the trawl , some of the animals found in tows
to 500 and 1000 m were probably caught while
the trawl sampled through the upper 200 m.
Such differences in catches suggest that the
four common squids are largely epipe lagic in
distribution during the night, when most of
the 0-200 m collections were made. Compari
sons of day and night catches of the two .rnost
abundant squids, G. fabricii and A braliopsis sp.,
show that highest catches were made during
the night in tows to 200 m depth but during
the day in tows to 500 m (Table 2C ) . This

PERCENTAGE OF TOTAL CATCH
o 10 20 30
I I I I

Gonatus fab ricii

Gonatus spp.

Abraliopsis sp.

Chiroteuthis veranyi

Japetella heathi

Gonatopsis . boreatis

Octopodidae

Taonius pavo

Gonattls maqister

Galitetlthis armata

Octopoteotms stcuta
Onychoteuthis banksi

Rossia pacifica

Vampyroteuthis inferna/is
Cranchia scabra

Me/eaqrotetlthis holyei

FIG. 1. Th e relative abundance of pelagic cephalopods found in midwater trawl collections off Oregon .
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TABLE 3

SEASONAL OCCURRENCE OF COMMON

CEPHALOPODS, 0-200 M COLLECTIONS,

ALL STATIONS

Catches of G. labricii were about eight times
higher during the summer, of Gonatus spp. and
C. veranyi about six times higher (Table 3).

Such seasonal differences indicate marked
changes in the availability of cephalopods due
to changes in susceptibility to capture or to
changes in actual abundance. Since the differ
ences could be related to the life history of the

AVERAGE NUMBER PER TOW

0.61
0.32
0.20
0.33

OCT.-JUNE

(205 TOWS)

4.9
1.9
0.71
1.9

JULY-SEPT.

(79 TOWS)

SPECIES

Gonatus fabricii
Gonatus spp .
Cbiroteusbis veranyi
Abraliopsis sp.

suggests diurnal vertical migration of these
species.

Some of the cephalopods were uncommon in
epipelagic waters and are considered to be of
basically mesopelagic (200-1000 m) distribu
tion. Four species were more abundant in deep
toWS than in shallow tows (Table 2B) . With
the exception of G. armata, individuals of these
species were occasionally collected in 0-200 m
tows after dark at other stations, but they were
smaller than those from deeper collections. The
bathymetric distribution of G. armata, sum
marized by Sasaki (1929), also suggests that
it is a deep water species. Vampyroteuthis in
lernalis, another deep water species, was taken
only in tows below 500 m.

SeasonalVariations

Seasonal differences in relative abundance
were striking, though species composition ap
parently was not greatly influenced by season.
The number of animals per tow during the
summer was about an order of magnitude
greater than it was during other months.

15

10

JULY-SEPTEMBER

Abra/iopsis sp.

5

OCTOBER - JUNE

Abra/iopsis sp.

10

605020 30 40
SIZE (MANTLE LENGTH IN rnrn )
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5

FIG. 2. Size-frequency distributions of Abraliopsis found in mid water trawl samples during the summer
(July-September) and other seasons of the year (October-June) .
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FIG. 3. Size-frequency distribu tion of Gonates fabricii and Gonatus larvae found in midwater trawl samples
during the summer (July- September) and other seasons of the year (October-June).

squid in either case, size-frequency distri bu
tions were examined.

During the summer the catch of Abraliopsis
sp. consisted mainly of small individuals (less
than 30 mm DML ) , whereas during other sea
sons larger squid predominated ( Fig. 2) . On
the other hand, the size distribution of Gonatus
larvae and G. fabricii (assuming they are in
fact one species) are similar for both summer
and non-summer periods (Fig. 3 ) . Th is sug
gests that breeding of Abraliopsis is largely
seasonal, while that of Gonatus is not.

Seasonal differences between the size struc
tures of each species may result from growth,
mortality, and movements of the populations.

Growth, and attendant mort ality, may explain
differences between the size modes and rela
tive abundance of Abraliopsis during the two
periods. But other factors appear to be in
volved with Gonatus. Gonatus specimens over
30 mm in length constituted a larger propor
tion of the total catch during the summer than
in other seasons (21 % versus 7%). In addi
tion, the catch of large Gonatus per tow during
the summer was greater than that of small
Gonatus (30 mm) during the other seasons.
These differences suggest an influx or migra
tion of these squid into slope waters during
the summer. Perhaps this is caused by oriented
swimming of squids or by a concentrating ef
fect of ocean circulation .
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DISCUSSION

Some squid are notoriously fast swimmers;
others are more planktonic than nekronic, Such
differences in swimming abil ity obviously de
termine the catch composition by any sampling
method. Most of the cephalopods collected in
the midwater trawl were small. Although a
large Gonatopsis borealis ( DML, 250 mm )
was captured, there was evidence that smaller
squids than this readily avoid the midwater
trawl. For example , Onychoteuthis banksi
(DML of 100 mm and over ) were often ob
served around night lights , bur were rarely if
ever captured in mid water trawl collections
at the same station and time. The average size

. of squid was larger in otter trawl than in mid
water trawl collections, and, in general, the
largest squid were captured in the largest
trawls.

Of the identifiable cephalopods found in
the stomachs of 66 albacore tuna (T hunnus
alalunga) collected off Oregon dur ing the sum
mer of 1962, ' small " gonatids predominated.
Inasmuch as predators often obtain effective
samples of cephalopods (Clarke, 1963), this
agreement between the catches of two inde
pendent sampling "devices," the rnidwarer
crawl and the albacore, was encouraging.
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