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In recent years, 19 Anguilla eels of several species
have been caught in California. They are believed to
be eels that had been imported by Japanese or Chi-
nese restaurants, or by fish farms, which had escaped
or been set free (Skinner, 1971; McCosker, 1989).
The present study aimed to determine if any other
Anguilla specimens have been caught on the west
coast of North America from Alaska to California or
on the Aleutian or Hawaiian Islands, and the likeli-
hood of the Japanese eel 4. japonica crossing the
Pacific Ocean from west to east.

Method

We searched the literature and made enquiries of
fish experts to discover if Anguilla eels have been
caught in any of the States of USA and Provinces of
Canada that border the Pacific Ocean.

Results and discussion

The following data were obtained from the biol-
ogists listed under acknowledgments and from lit-
erature records.

On the Aleutian Islands, Alaska mainland, British
Columbia, Washington State and Hawaiian Islands,
no Anguilla eels have ever been recorded, caught,
seen or heard of. At the Ocean Weather Station P,
50°N, 145°W, 750km west of British Columbia, in
the long series of plankton samples taken, no An-
guilla larvae have ever been caught. In Oregon,
three Anguilla of undetermined species have been
caught since 1981, one being still alive in an aquar-
ium (J. L. Galbreath, pers. comm.). In California,
19 Anguilla have been caught since 1964 and further
Anguilla have been seen but not caught (Skinner,
1971; McCosker, 1989).

The above 22 Anguilla eels have been identified on
the basis of fin length and vertebral number (see
Table 1) as:

A. rostrata (an eastern USA species: 13 speci-
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mens); A. australis (an Australasian species: 3 spec-
imens); A. japonica or A. anguilla (from Japan or
Europe: 2 specimens); unidentified (4 specimens).

The two specimens identified as 4. japonica or A.
anguilla both had 114 vertebrae, and are thus cen-
trally within the vertebral number range of both
species (4. anguilla 111-119, A. japonica 112-119;
Ege, 1939; Tabeta et al., 1976). However, it was not
possible to identify these eels more conclusively.

Since 1874, many consignments of A. rostrata have
been brought from the eastern USA to California to
stock rivers and to provide a basis for attempt to
farm eels. Starting in the 1960’s many live Anguilla
from various parts of the world have been imported
into California and Oregon by Japanese and Chinese
restaurants. Imports of eels from New Zealand were
particularly documented (Shebley, 1919; Skinner,
1971; McCosker, 1989). Since A4. japonica is the eel
species best known to Japanese and Chinese people,
and is extensively cultured in Japan, Taiwan and
mainland China, it is probable that many 4. japonica
have been imported into the USA. It is therefore
likely that escaped or liberated A4. japonica eels may
be captured in future. In 1987, the State of Cali-
fornia prohibited the further importing of live An-
guilla. In British Columbia, the importing of live eel
is also prohibited.

The known distribution of A. japonica is the Asian
coast of the North Pacific from northern Luzon,
Philippines and southern China to northern China,
northern Korea and Hokkaido, Japan (Ege, 1939;
Matsui, 1955; Okada, 1959-1960; Tabeta et al.,
1975). 1In the Atlantic Ocean, 4. rostrata has a
similar west-side-of-the-ocean distribution, and is
also found in Greenland (Boétius, 1985).

From the supposed spawning area of 4. japonica,
west of the Mariana Islands (Kajihara, 1988; Tabeta
and Mochioka, 1988; Ozawa et al., 1989), sea cur-
rents reach the following places (approximate dis-
tance from spawning area in parentheses): Taiwan
(2,500km); Tokyo, Japan (4,800km); Hokkaido,
Japan (5,800km); Oregon, USA (14,000km); east-
ernmost Aleutian Island (15,000km); and western-
most Aleutian Island (17,000km).

In the Atlantic Ocean, from the Sargasso Sea
spawning area of Atlantic Anguilla (Schmidt, 1925),
currents reach the following places (approximate
distance from spawning area in parentheses): North
Carolina (2,800km); Newfoundland (4,300km);
Greenland (8,000km) for A. rostrata; Europe
(France, 8,000km) and Egypt (11,000km) for 4.
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Table 1. Anguilla eels captured

S:te’c Species \;et:t D;:s;:hﬁ n Tota(xlcrlz; gth State Area

1-11 A. rostrata 108-109 long 13-33 California San Francisco
12 A. rostrata 108 long 52 California San Francisco
13 A. rostrata 108 long 72 California San Francisco
14 A. australis ? short 70 California Los Angeles
15, 16 A. australis 111, 112 short 50, 68 California Los Angeles
17 A. japonicalanguilla 114 long 74 California San Francisco
18 A. japonicalanguilla 114 long 93 California San Francisco
19 A.? ? ? 76 California San Francisco
20 A.? ? 20 Oregon Portland

21 A? ? 64 Oregon Portland

22 A ? ? 62 Oregon Portland

* CAS=California Academy

anguilla.

Recent studies on the microstructure of the oto-
liths of A. japonica elvers indicate that the duration
of larval life in the sea may be four to five months
(Tabeta et al., 1987; Umezawa and Tsukamoto,
1990; Tzeng, 1990). If any A. japonica larvae ever
did survive the long drift across the Pacific Ocean,
the current would have distributed the young eels
along the North American coast from southern
British Columbia to northern California. However,
none have been found there.

At first sight the Aleutian Islands appeared to be a
possible place where 4. japonica might occur, as the
westernmost island of Attu (173°E), for example, is
in direct-distance only 8,000 km from the 4. japonica
spawning area. By current-distance, however, the
Aleutian Islands are at a vast 15,000—-17,000km
distance from the eel spawning area. The North
Pacific Current flows completely across the North
Pacific Ocean before it turns back to flow past the
Aleutian Islands (Sverdrup et al., 1961). Thus these
islands are very unlikely to receive any A4. japonica
eels and indeed none have been found there. This
contrasts with the situation in the Atlantic Ocean
where Greenland receives a mid-ocean northward
branch of the North Atlantic Current and in current-
distance is close enough to the Anguilla spawning
area to receive a few eel larvae (Boétius, 1985). In
the Pacific Ocean, there is no equivalent to Green-
land in respect of its location relative to ocean cur-
rents.

The current system on the American side of the
Pacific Ocean does not have any “Sargasso Sea” area
suitable for the spawning of Anguilla eels (i.e. where
temperatures and salinities are consistently high).

of Sciences, LACM=Los Angeles County Museum, SIO=Scripps Institute of

When and if escaped Anguilla in California and
Oregon mature and migrate to sea they will become
lost and not reproduce.

We conclude that all Anguilla caught on the
Pacific coast of North America were introduced by
man, that no 4. japonica are likely to cross the Pacific
Ocean and that the natural range of 4. japonica is the
Asian side of the Pacific Ocean only.
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on west coast of North America.

(t.o. :L::;l:gry of) Year Source Specimen number*
Stow Lake, Golden Gate Park 1978-79  McCosker 1989 CAS 41042-41045, 62246, 4405
Tracy, Sacramento River delta 1983 McCosker 1989 CAS 53928
Byron, t.o. San Joaquin River 1984 McCosker 1989 CAS 62206
Legg Lake, L.A. County 1985 McCosker 1989 LACM 44140
Puddingstone Reservoir, L.A. County 1983 McCosker 1989 LACM unnumbered, LACM 43527-
Antioch Bridge, San Pablo Bay 19767 McCosker 1989 CAS 39012
Byron, t.o. San Joaquin River 1969 Skinner 1971 CAS 27136
Honker Cut, San Joaquin River 1964 Skinner 1971 SIO 64-219
Wilamette River 1981 J.L. Galbreath pers. comm. alive in aquarium (1990)
Lake River, t.o. Willamette River 1982 J.L. Galbreath pers. comm. was not preserved
Willamette River 1983 J.L. Galbreath pers. comm. was not preserved

Oceanography.
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