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ABSTRACT 

A survey of helminth parasites in 68 flying squid 
(Ommastrephes bartrami) from off the west coast of North America 
(between 41°03' and 48°23' N latitude and 129°49' and 133°08' W 
longitude) revealed the presence of numerous juvenile nematodes and 
cestodes. Larval Hysterothylacium sp. and metacestodes of 
Phyllobothrium sp. were common (prevalence 100% and 94.1%, 
respectively; mean intensity 54.6 ± 28.1 and 6.4 ± 4.5, 
respectively). In addition, nine flying squid had a total of 11 
Anisakis simplex larvae and one metacestode of Tentacularia sp. 
(probably~- coryphaenae) was found in the sample bag that held one 
flying squid. The only adult helminths recovered were seven 
specimens of Rhadinorhynchus sp. (Acanthocephala) from three squid. 
The parasite fauna of these squid was sufficiently different from 
that previously reported for Q. bartrami from the northwestern 
Pacific Ocean to suggest that parasites may prove useful as a tool 
to determine if intermixing of squid stocks from their feeding 
grounds in the eastern and western North Pacific Ocean occurs on 
the spawning grounds. 
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INTRODUCTION 

The flying squid, Ommastrephes bartrami, with a discontinuous 
{bisubtropical) global distribution (Shevtsova et al. 1979), has 
recently acquired major commercial importance in the North Pacific 
Ocean (Jamieson and Heritage 1988). The helminth fauna of Q. 
bartrami has been documented for the Atlantic, Indian, and 
southeastern and northwestern Pacific oceans (Bower et al. 1990), 
but has not previously been studied in the northeastern Pacific 
Ocean. The results of a recent preliminary survey of parasites in 
Q. bartrami from the eastern North Pacific Ocean provided an 
opportunity to compare its helminth fauna with that previously 
reported from the northwestern Pacific Ocean. Differ~nces in the 
helminth fauna indicate potential use of parasites for stock 
identification of North Pacific flying squid. 

MATERIALS AND METHODS 

During the summer of 1987; 68 female flying squid (mantle 
length 38. 7±3. 6 cm and total mean wet weight 2 .1±0. 7 kg) were 
obtained from the catch of five drift gillnet sets off the west 
coast of North America between 41°03 1 and 48°23 1 N latitude and 
129°49 1 and 133°08' W longitude. The catch consisted almost entirely 
of female squid, which is characteristic of the squid drift net 
catch in the eastern and central North Pacific (G. Jamieson, Dept. 
Fish. Oceans, Pacific Biological Station, Nanaimo, B. c., 
unpublished data). The squid were immediately frozen and examined 
for helminths about one year later. The helminths were preserved 
and subsequently identified to the lowest taxonomic level permitted 
by current knowledge of these marine parasites. Voucher specimens 
were deposited in the Canadian Museum of Nature, Zoology Division, 
Ottawa, Ontario, Canada, and assigned the following numbers: 
CMN1990-0009 Tentacularia sp. (1 specimen); CMN1990-0010 
Rhadinorhynchus sp. (1 male); CMN1990-0011 Rhadinorhynchus sp. (1 
female and a fragment of a female); CMN1990-0012 to CMN1990-0017 
Phyllobothrium sp. (6 specimens of varying size with scolex 
everted); CMN1990-0018 Phyllobothrium sp. (2 small specimens with 
scolex invaginated); CMN1990-0019 Anisakis simplex (11 specimens); 
CMN1990-0020 Hysterothylacium sp. (25 specimens from cysts on 
stomach wall); CMN1990-0021 Hysterothylacium sp. (25 specimens from 
cysts on gonad); CMN1990-0022 Hysterothylacium sp. (25 specimens 
free on su~face of gonad); CMN1990-0023 Hysterothylacium sp. (25 
specimens free in mantle cavity). 

RESULTS 

All flying squid examined were infected with helminths, with 
10 to 166 juvenile Hysterothylacium sp. (Nematoda) recovered from 
each squid. The specific identity of these nematodes was not 
attempted because of the uncertainty of the taxonomy of the larval 
stages of this group of nematodes. The majority of the 
Hysterothylacium sp. (95. 7%) was found within capsules on the 
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stomach wall (average of 3.3 ± 1.4 nematodes per capsule). These 
Hysterothylacium sp. and those that were encapsulated on the gonad· 
(about 1%) ranged in length from 2 to about 8 mm (most about 6 mm). 
Twenty-seven of the 68 flying squid had a total of 89 capsules on 
the mantle wall, of which 20 were empty and the remainder contained 
only one or two large Hysterothylacium sp. (20-35 mm long). 
Specimens that were free on the surface of the gills (approximately 
2% of all specimens) also fell in this size range. The remaining 
Hysterothylacium sp. (1.5%) were free on the surfaces of the gonad, 
kidney, and caecum and in the lumen of the stomach and ranged in 
length from 4 to 25 mm. 

Eleven Anisakis simplex larvae were encapsulated on the 
visceral tissues of nine of the flying squid, with ten located on 
the wall of the stomach (one nematode per capsule) and one on the 
gonad. 

Tetraphyllidean metacestodes of Phyllobothrium sp. (probably 
£. caudatum (Zschokke and Heitz, 1914)) were recovered from 94.1% 
of the squid. There were 1 to 22 (mean 6.4 ± 4.5) specimens (about 
1 to 15 mm in length) in 63 of the squid and 121 small metacestodes 
(all less than 3 :mm in length) in one squid. The majority of the 
Phyllobothrium sp. (96.9%) was recovered from the lumen of the 
digestive tract: lower oesophagus, 0.2%; stomach, 9.4%; pyloric 
caecum, 44.2%; diverticulum of the caecum, 23.2%; and 
intestine/rectum, 19. 9%. The remainder were recovered from the 
surfaces of the gills (1.7%), digestive gland (0.4%), accessory 
digestive gland (0.2%), gonad (0.2%), and free in the body cavity 
(0.6%). One trypanorhynch metacestode of the genus Tentacularia 
(probably~- coryphaenae (Bose, 1802)) was found free within the 
sample bag that held a squid from which the cestode presumably 
escaped. 

The only adult helminths recovered were seven specimens of 
Acanthocephala, all belonging to the same species of 
Rhadinorhynchus (either B- trachuri or B- cololabis, which are 
similar species and may be synonymous). A group of five (four young 
females and one male) and a single male were found within the bolus 
of partially digested fish in the stomach of two squid. One 
acanthocephalan (young female) was found in the pyloric caecum of 
a third squid. 

DISCUSSION 

Comparison of the results of our preliminary survey of 
parasites from Q. bartrami in the northeastern Pacific Ocean with 
the results of parasite surveys of o. bartrami from the 
northwestern Pacific Ocean (Bagrov 1982, Kurochkin and Solov'eva 
1982, Nagasawa and Nakata 1984) indicates the existence of a major 
difference between the helminth assemblages of o. bartrami from 
these two regions (Table 1). Nybelinia surmenicola appears to be 
absent from the flying squid in the northeastern North Pacific 
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Ocean, whereas it is common in flying squid from the northwestern 
North Pacific Ocean. Because N. surmenicola is a tissue parasite of 
flying squid, once acquired, it likely survives the duration of the 
squid's life (usually about one year (Araya 1983)). This 
parasitological difference supports the views expressed by Araya 
(1984) and Jefferts (1986) that flying squid in the eastern and 
western parts of their northern range in the North Pacific do not 
intermingle. Further, by using H· surmenicola as a stock marker, it 
may be possible to determine if eastern and western North Pacific 
flying squid intermix or remain segregated on their spawning 
grounds. 

In addition, the prevalence and intensity of Hysterothylacium
Contracaecum in flying squid from the northeastern Pacific Ocean 
appear to be higher than in o. bartrami from the northwestern 
Pacific Ocean (Table 1). The full value of this observation has yet 
to be ascertained because of current uncertainties in the taxonomy 
of this group of nematodes. Hysterothylacium and Contracaecum are 
closely related genera in the family Anisakidae that have recently 
been differentiated morphologically by the location of the 
excretory pore (Deardorff and Overstreet 1980). Larvae of both 
genera are identified by the almost spherical ventriculus, and the 
presence of a ventricular appendage and intestinal caecum. The 
excretory pore of Hysterothylacium sp. is located at or near the 
level of the nerve ring whereas in Contracaecum sp. it occurs at 
the anterior end near the base of the lips. Because Bagrov (1982) 
did not provide information on the location of the excretory pore 
in the nematodes that he identified as Contracaecum sp., it can not 
be determined to which of the two genera (or a mixture of both) his 
specimens belong. Further, questions remain concerning the specific 
identity of larval stages of Hysterothylacium reported from Pacific 
Ocean flying squid. The Hysterothylacium sp. from the northeastern 
Pacific Ocean varied in length from 2 to 35 mm and in site of 
occurrence within the squid. This size variation and differences in 
site of occurrence may indicate that more than one species of 
Hysterothylacium is present in flying squid and\or that these 
nematodes can undergo development and migration within the squid. 
Future studies on the taxonomy of these nematodes from o. bartrami 
from across the North Pacific Ocean may clarify these taxonomic 
difficulties and may subsequently increase the value of these 
nematodes as parasite tags for North Pacific flying squid. 
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Table 1. Nematodes and cestodes reported• in surveys of parasites of Ommastrephes 
bartrami from the North Pacific Ocean. 

Helminth 

Contracaecum sp. 6 

41°03' to 
48°23' N 

129°49' to 
133°08' w 

(Bower et al. 
1990) 

Hysterothylacium sp. 100(10-166) 

Anisakis simplex 

Anisakis 
physeteris 

Phyllobothrium sp. 

Tentacularia 
coryphaenae 

Nybelinia 
surmenicola 

13. 2 (l-2) 

94.1(1-121) 

1.5(1) 

Locality (References) 

40°00' to 
44°15' N 

144°30' to 
172°35' E 

(Nagasawa & 
Nakata 1984, 
Nagasawa pers. 
comm.) 

* 

* (common)d 

*(high) 

Northwestern 
Pacific 

open waters 
east of 
Hokkaido 

(Bagrov 1982) 

13.5(*) 

3(*) 

0.8(*) 

? 

? 

? 

Northwestern 
Pacific 

(Kurochkin & 
Solov'eva 
1982) 

25.5(up to 13) 

7.6(1-2) 

* 

•• 

40.4(up to 21) 

----------------------------------- -------------------------------------------------Oata presented as prevalence with intensity in parenthesis; asterisks 
indicate quantitative data not provided, dashes(-) indicate parasite not 
reported, and question marks(?) indicate that helminths other than 
Anisakidae were not considered by Bagrov (1982). 

"Morphology of these nematodes not given, thus, they may either belong in this 
genus or to the more recently recognized Hysterothylacium. 

crntensity indicated as numerous (usually more than 50-60 worms). 
didentified as Phyllobothrium caudatum. 
•prevalence and intensity reported under category "larval cestodes" as 84.2(up 

to 225) • 


