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ABSTRACT

Three Maine lakes were stocked in 1966 with landlocked alewives taken from
Cayuga Lake, New York. Two lakes supported alewives in 1969. Spawning ac-
tivity apparently took place from about mid-June to mid-August. Growth of both
transplanted alewives and their progeny was very rapid. Alewives occupied the
mid- to upper water in summer and fall, but descended to deeper water in winter
and spring. The food of alewives was almost entirely microcrustacea, although a
few insects were eaten.

In recent years the landlocked alewile (Alosa pscudoharengus)
has been studied extensively as forage [or piscivorous game fish. As
part of a general research program to improve the sport fisheries of
the state, in particular that for landlocked salmon (Salmo salar), the
Maine Department of Inland Fisheries and Game introduced land-
locked alewives into three lakes. Spawning habits, growth rates, sea-
sonal depth distribution and food habits of this species are reported
here.

ORIGINAL DISTRIBUTION

Alewives were apparently originally limited to the Atlantic coast
of North America and probably occurred only in the anadromous form
(Threinen, 1958). However, introductions and altered waterways
have extended their distribution into many freshwater lakes. Today
there are many completely landlocked populations in the midwestern
and eastern United States and in Canada, and additional introduc-
tions are planned in other areas. Lake Ontario, as well as Seneca,
Cayuga and Keuka Lakes in New York, have supported landlocked
alewives since the late nineteenth century. Lakes Erie, Huron, Michi-
gan and Superior have all acquired populations since 1930 (Miller,
1957). Freshwater alewife populations were established, apparently
by fishermen, in New Jersey in 1850 (Gross, 1953). Several small
Connecticut lakes have long supported landlocked alewives, although
the method of introduction is unknown (Brooks and Dodson, 1965).

INTRODUCTION INTO MAINE

In June 1966, about 3,000 adult landlocked alewives were trans-
ported by truck from Cayuga Lake, New York, and planted in three

1Supported by the Maine Department of Inland Fisheries and Game. The
New York State Conservation Department cooperated in making it possible
to obtain alewives from Cayuga Lake.
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ECHO LAKE

Figure 1. Map of Maine showing location of lakes used for experimental intro-
duction of landlocked alewives.

Maine lakes. They were predominantly 2- or 3-year-old fish and
ranged in total length from 130 to 150 millimeters. About 750 were
released in Silver Lake (Figure Eight Pond) and 750 in Gould Pond
of the Summer Haven Chain of ponds near Augusta (Figure 1). The
remaining 1,500 were stocked in Echo Lake on Mount Desert Island.

Silver Lake covers 11.7 hectares with a maximum depth of 20
meters. Gould Pond covers 7.1 hectares with a maximum depth of
11 meters. Both are kettle-type ponds of glacial origin surrounded
by gravel ridges. Inlets and outlets are absent except for a small
overflow into Gould Pond [rom another small kettle-type pond dur-
ing periods of heavy rainfall. Echo Lake is 94.8 hectares in area and
19 meters deep, of glacial origin and surrounded by mountains. Per-
manent inlet and outlet streams are present.
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An alewife population had become well established at Silver
Lake by 1969. Intensive netting in Gould Pond indicated that in-
troduced alewives failed to reproduce or survive their fist winter,
Alewives in Echo Lake spawned successfully in the summer of intro-
duction and subsequent summers. The /populalion has increased enor-
mously.

SPAWNING

Odell  (1934) observed alewife spawning in Seneca Lake, New
York, from late May to mid-August. Pritchard (1929) found ale-
wife spawning in Lake Ontario to be somewhat variable, but most
frequently in late May and early June. Landlocked alewives in Lake
Hopatcong, New Jersey, spawned in late June (Gross, 1953, 1959).
Rothschild  (1966) observed alewives spawning in Cayuga Lake
mainly in July. Anadromous alewives generally ascend rivers in May
and June in Maine and enter lakes and ponds to spawn (Havey,
1961). A limited amount of spawning takes place in deadwater
stretches of rivers and streams.

Alewife spawning activity in Silver Lake was observed in 1966,
1967, 1968 and 1969. Robert Foye (personal communication) ob-
served surface thrashing by alewives in shallow water during several
evenings from mid- to late June and early July of each year since in-
troduction. Such activity was also noted by Rothschild (1966) for
alewives in Cayuga Lake.

Alewife behavior that could be interpreted with certainty
as spawning activity was not observed in Echo Lake. Ripe fish were
taken from mid-June o mid-August in 1967. The majority of these

TABLE 1. GROWTH (TOTAL LENGTH IN MILLIMETERS) OF LANDLOCKED ALEWIVES 1N
Ecuo Lake CompareD WITH THAT IN O1HER WATERS® AND WITHT GROWTII
OF ANADROMOUS ALEWIVES IN LONG PoND§

Maine New York
Echo | Long | Cayuga | Scneca Kensico Lake Lake
Age | Lake | Pond Lake Lake Reservoir Michigan Ontario
0+ 89 . 75 30 . 96 40
1+ 114 135 102 68 55 139 77
I+ 175 221 121 144 86 158 134
111+ . 274 130 151 98 173 156
v+ . 310 - 138 168 113 . 161
V+ . 315 144 172 130 . 184

* Data derived as follows: Cayuga Lake (Rothschild, 1963) ; Seneca Lake (Odell,
1934) ; Kensico Reservoir (Breder and Nigrelli, 1936) ; Lake Michigan (Norden,
1967) ; Lake Ontario (Graham, 1956) .

§ Back-calculated from older fish (Havey, 1961) .
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were fish introduced from Cayuga Lake, but several Echo Lake-
hatched alewives appeared to be sexually mature when captured. This
observation is interpreted as a strong indication that landlocked
alewives will spawn as 2 year olds. Rothschild (1966) collected ripe
2 year olds in Cayuga Lake, and Gross '(1953) flelt that alewives in
Lake Hopatcong, New Jersey, matured at 2 years. Ripe fish in Echo
Lake were usually taken in shallow water (2-3 meters) over mud-
rock bottom.

GROWTH

Monthly growth of alewives hatched in Echo Lake and growth
rates of alewives inhabiting other lakes are given in Table 1.

To a large extent the exceptionally rapid growth of Echo Lake
alewives can be attributed to the existence of a vacant or near-va-
cant niche within the fish fauna of the lake. The only pelagic plank-
ton feeder in Echo Lake prior to introduction of alewives was the
American smelt (Osmerus mordax). The smelt. population was esti-
mated to be quite small during the project period (Lackey, 1968a).

SEASONAL DEPTH DISTRIBUTION

Small-meshed vertical gill nets were designed and built to deter-
mine the depth distribution of landlocked alewives in Echo Lake
(Lackey, 1968b). Additional data were gathered Dby sctting hori-
rontal gill nets at known depths.

By far the most abundant ol the several year classes ol alewives
in Echo Lake when this study was started were fish hatched from
adults introduced from Cayuga Lake. This first spawning in the new
environment was highly successful, and it is not unlikely that 1966
year class alewives were more abundant in 1967-68 than those of the
1967 year class. Seasonal depth distribution of the 1966 vear class at
that time is presented in Figure 2.

The relatively shallow distribution (3 to 6 meters) of alewives
from June to November and decper distribution later indicate a
definite trend. With the coming of winter, the alewives moved into
the lake depths.

Although data were obtained on other alewile vear classes, not
enough information is available to make quantitative statements. The
1967 year class appeared to [ollow roughly the same distribution as
that of the 1966 year class based on available captures. It is not
known, however, wherc these fish were located immediately after
hatching.

Galligan (1951, 1962) reported on the depth distribution of
alewives in Cayuga Lake. Alewives exhibited a pronounced inshore
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Figure 2. Seasonal depth distribution of landlocked alewives of 1966 year class in
Echo Lake as determined from vertical and horizontal gill netting in
1967-68. Solid bars represent depth range; white area in each bar
represents depth of highest concentrauon of fish.

movement in late June and July associated with the shallow-water
spawning habits of the species. Galligan further reported that
Cayuga Lake alewives moved to deeper water during late summer
and fall. Breder and Nigrelli (1936) hypothesized that alewives take
up a pelagic distribution in winter. Gross (1953, 1959) reported
similar results for Lake Hopatcong in New Jersey.

The distribution of alewives in Echo Lake followed the general
pattern reported by Galligan (1951, 1962), Gross (1953, 1959) and
Breder and Nigrelli (1936), but differed in several respects. In sum-
mer and fall alewives in Echo Lake occupied the upper strata of the
lake, mainly away from shore. With the onset of winter, there was
a marked movement to the deeper waters where they remained until
the following summer.

FOOD

Food habits of 1966 year class alewives are summarized in Fig-
ure 3. Analysis of stomach contents through careful estimation of vol-
ume for each item, expressed as a percentage of the total volume,
proved to be of comparable accuracy to actual measurement by water
displacement. The amount of material in even a full alewife stomach
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Figure 3. Scasonal food (by volume) of landlocked alewives of 1966 year class
collected in Echo Lake in 1967-68.

was always very small, and a marked degree of homogeneity of diet
during much of the year minimized errors associated with subjective
evaluations (Lackey, 1969).

The diet of Echo Lake alewives agreed quite closely with that
determined by other workers for other lakes. Hutchinson (1968) re-
ported that alewives in Black Pond, a small pond in northern New
York, fed extensively on dipteran larvae when available (mainly in
September). Unfortunately, no data are available on [fall, winter and
spring feeding habits of alewives in Black Pond. Odell (1934) found
nmicrocrustacea to constitute 46 per cent of the alewife diet by volume
in Seneca Lake, New York. Odell also found insects and alewife
eggs making up a significant part of the diet in June and July. The
diet of alcwives in Lake Michigan has been found to be mainly
copepods and amphipods (Morsell and Norden, 1968). Young-of-
the-year anadromous alewives have been observed in Maine by Rob-
ert Foye (personal communication) in stomachs of mature adult
anadromous alewives while still in freshwater.

However, the diet of alewives in Echo Lake differed in several
rvespects. Utilization of dipteran larvac was similar to that reported
by Hutchinson for Black Pond, but it was quite different from that
reported by Morsell and Norden for Lake Michigan. This might be
expected because of the greater availability of Diptera in a small lake.
Morsell and Norden also found copepods and the amphipod, Ponto-
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poreta affinis, the main lood items, while midge larvae, ostracods
and hydracarina formed minor parts of the diet.
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