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Abstract

Seaward-migrating American (silver) eels were collected with fyke nets in Dog Bay and Holyrood Bay on the northeast and south
coasts of Newfoundland. In both areas, silver eels evidently undertake their spawning migration at ages 9 to 18 years (mean 12.9 yr),
but the mean length and weight of eels from Dog Bay were significantly larger than those from Holyrood Bay. The smallestsilver eel in
the samples was 56.9 cm long, and all specimens were considered to be females because there are no records of males longer than 40
cm from Newfoundland waters. Growth of silver eels from the two areas was compared with the growth of silver and yellow (immature)
eels from the Topsail area (near St. John's) in an earlier study. The size of the watersheds, inhabited by the eels prior to migration, may
partly be reflected in the size of eels at the time of migration, because growth of eels was evidently faster in the area with the largest
watershed than in the areas with smaller watersheds, probably reflecting variation in competition for food and space. Orbit diameter of
silver eels from Newfoundland was larger than those of non-silver eels of the same size range from Lake Ontario, indicating that size of

the eyes increases with onset of maturity.

Introduction

The American eel (Anguilla rostrata Leseuer) is a
catadromous fish of considerable commercial impor-
tance that migrates from freshwaters of eastern North
America, including Newfoundland, to spawn in the
Sargasso Sea. It is believed that adult eels die after
spawning and that the movement of larvae (leptoce-
phali) and elvers back to the east coast of North Amer-
ica is predominantly passive in the ocean currents
(Eales, 1968). American leptocephali and elvers may
spend one or two years in the sea before entering
freshwater streams and rivers (Smith and Saunders,
1955; Vladykov, 1970; Liew, 1974). Eels which have
completed their growth and are leaving freshwater for
the ocean are called “silver” eels. They presumably will
reach sexual maturity by the time they get to their
spawning grounds in the Sargasso Sea region. Gray
and Andrews (1970) have shown that the state of
maturity of silver eels (determined from ova diameters)
leaving Topsail Pond in southeastern Newfoundland
agree closely with data reported by Svardson (1949)
for migrating silver eels (A. anguilla) in Europe.
Wenner (1973) stated that silver eels from Chesapeake
Bay were more sexually advanced and migrate later in
the season than eels of more northerly regions (New-
foundland). He suggested that this may act as a mech-
anism to allow fish from different regions to reach the
spawning grounds at approximately the same time and
reproductive condition.

In recent years, there has been growing interest
among Newfoundland fishermen in catching eels. This
has been in part due to promotion of this underutilized
species by the Newfoundland Department of Fisheries.
Effort is being concentrated on the autumn fyke-net
fishery for silver eels, but there is also a pot-trap fishery
for yellow (immature) eels throughout the summer.
Increased fishing effort in certain localities has
resulted in overfishing. Such areas are referred to as
being “fished down”. However, the nature of the life
cycle of American eels indicates thatno areais likely to
remain fished down if fishing effort is relaxed (Eales,
1968).

Much literature exists on the age and growth of
American and European eels (Frost, 1945a, 1945b;
Smith and Saunders, 1955; Gunning and Shoop, 1962;
Sinha and Jones, 1967; Gray and Andrews, 1971; Hur-
ley, 1972; Facey and LaBar, 1981). Examination of oto-
liths (sagittae) is probably the most universally-
accepted method of age determination for eels, and
otoliths are considered to provide more reliable indica-
tion of age than scales (Sinha and Jones, 1967). Bertin
(1956) suggested that scales should not be used to age
eels. The time of appearance of scales on the American
eel seems to vary with geographic locality and growth
(Smith and Saunders, 1955), and scales from the same
area of the body may show different numbers of annual
rings (Frost, 1945a; Vladykov, 1970). According to
Frost (1945a), length (not age) determines the time of
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Fig. 2. Age, length and weight compositions of silver eelsin samples
from Dog Bay and Holyrood Bay, Newfoundland.

watershed (440 km?, 23 lakes) is larger than the Holy-
rood Bay watershed (320 km?, 17 lakes), and both are
much larger than the Topsail Pond watershed (13 km?,
2 lakes). The relatively small differences between the
mean lengths-at-age of silver eels from Holyrood Bay
and Topsail Pond do not correspond to the difference
in sizes of their watersheds.

Comparison of the relationship between horizon-
tal eye diameter and fish length in migrating silver eels
from Dog Bay and Holyrood Bay (samples combined)
with non-migrating eels of similar size from Lake Onta-
rio (Hurley, 1972) indicates that the former have con-
siderably larger eyes than the latter (Fig. 5).

Discussion

The range of silver eel ages in this study (9-18 yr)
was the same as that for silver eels migrating from
Topsail Pond, Newfoundland (Gray and Andrews,
1971), and was similar to that reported by Frost (1945b)

T T T

1700 -
1600
1500+

1400

——— o Dog Bay
1300 F W = 0.00294 L**' o
(r?=0.87)
1200

1100 |

1000 |

Weight (g)

900 |-
800
7001
— — — « Holyrood Bay

- W = 0.00340 L*>®°
(r? =0.88)

300 " L N " 1 s L N
55 60 65 70 75 80 85 90 95

Length (cm)
Fig. 3. Length-weightrelationships for silver eels from Dog Bay and
Holyrood Bay, Newfoundiand.

for European eels in Lake Windermere, England. The
corresponding mean ages in the three studies were
12.9, 12.3 and 12.3 yr respectively.

Viadykov (1966) noted that adult (female) eels in
the Canadian Atlantic Provinces do not reach as large
a size as those in the Canadian Great Lakes region,
especially Ontario and Quebec. Newfoundland silver
eels evidently attain the largest size at Dog Bay, fol-
lowed by Holyrood Bay and Topsail Pond. The Dog
Bay watershed is larger and contains more lakes than
that of Holyrood Bay, and both systems are larger than
the Topsail Pond watershed. Differences in growth of
eels among the three systems may be due, in part, to
differences in the extent of intraspecific competition,
because elvers which enter the larger systems have a
greater opportunity to spread out and reduce their
density. This assumes that the numbers of elvers which
enter the larger systems each year do not exceed the
carrying capacity of the systems, and it does not take
into account such factors as interspecific competition
and the commercial fisheries. There has been a sus-
tained fishery for yellow eels in Dog Bay for several
years, but the eel fishery in Holyrood Bay has been
sporadic. Eel fishing does not take place onacommer-
cial scale in the Topsail Pond area.

Frost (1945b) suggested that size rather than age
is the factor which induces migration in European eels.
In the present study, the mean lengths of migrating
silver eels at different sites in Newfoundland varied
considerably, but the mean ages at these sites and at
Windermere (Frost, 1945b) were similar, indicating
that age rather than length may be more important in
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Fig. 4. Comparison of mean length-at-age data for silver eels from
Dog Bay and Holyrood Bay with similar data for silver and
yellow eels from Topsail Pond (Gray and Andrews, 1971).

inducing migration. However, it is likely that neither
length nor age alone isresponsible forinducing migra-
tion, because the mean age of eelsin Lake Champlain
(15.9 yr) (Facey and LaBar, 1981) is higher than those
in the aforementioned studies. As Frost (1945b) sug-
gested, measures of length (and age) of silver eels may
only provide an index of some physiological condition
that is associated with the onset of maturation and
subsequent migration to the sea.

Sexual dimorphism in the American eel is not
apparent and failure to examine gonadal tissue histo-
logically can result in misidentification of sex (Gray
and Andrews, 1970; Dolan and Power, 1977). Male
American eels are significantly smaller than female
silver eels of the same age and are rarely observed at
northern latitudes (Vladykov, 1966, 1970; Gray and
Andrews, 1970; Hurley, 1972; Wenner and Musick,
1974; Winn et al., 1975; Dolan and Power, 1977; Facey
and LaBar, 1981). Rossi and Columbo (1979) have
reported that, when male European eels are suffi-
ciently represented in a sample, the length distribution
is bimodal. This is not the case in the present study,
and it is unlikely that males, if present in the streams,
were missed as a result of the sampling techniques.
Furthermore, Dolan and Power (1977) state that a
review of the literature revealed no evidence to confirm
the postulated “female-freshwater, male-saltwater”
theory. The largest male American eel that has been
recorded was a 50.3 cm specimen taken in Quebec
(Dolan and Power, 1977). The largest male eel from
Newfoundland was 34.9 cm (Vladykov, 1970). Of 354
eels (including 92 silver eels) from Newfoundland that
were examined by Gray and Andrews (1971), only one
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Fig. 5. Relationship between horizontal eye diameter and fish length

for migrating silver eels from Newfoundland, in relation to

that for non-silver eels from Lake Ontario (Hurley, 1972).

yellow eel (25.2 cm) was a male. Because the smallest
eel in the present study was 56.9 cm, it can be stated
with reasonable confidence that all eels from the two
locations in Newfoundland were female.

Growth varied considerably among individual eels
in the same locality, as evidenced by the great variation
in length-at-age, and among populations in the differ-
ent localities (Dog Bay, Holyrood Bay, Topsail Pond).
Large variations in growth have been observed else-
where for American eels (Smith and Saunders, 1955;
Gunning and Shoop, 1962, Gray and Andrews, 1971;
Hurley, 1972; Facey and LaBar, 1981) and for European
eels (Frost, 1945b; Bertin, 1956; Sinha and Jones,
1967). Hurley (1972) suggested that some of the varia-
tion in length-at-age may be due to difficulties in read-
ing otoliths.

According to Vladykov (1970), the diameter of the
eyes in American eels enlarges considerably during
the process of maturation. Migrating adult European
eels are also known to have enlarged eyes (Winnet al.,
1975). Hurley (1972) found no evidence of enlarged
eyes in the largest eels which he collected from Lake
Ontario, but the eels in his samples were neither classi-
fied as silver eels nor migrating to sea at the time of
capture. Data from the present study show that migrat-
ing silver eels from Newfoundland have larger eyes
than non-silver eels of similar lengths from Lake Onta-
rio. This observation supports the hypothesis that eye
enlargement is indicative of the onset of sexual
maturation.
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