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ABSTRACT: This is the first report of juvenile (age 0+) Atlantic menhaden, Brenoortia tyrunnus, in the Annapolis 
River, Nova Scotia. Juvenile Atlantic menhaden were incidentally collected during a 3-yr study of the effects of the 
STRAFLO hydropower turbine at Annapolis Royal on alosine fishes. Length distribution and time of capture of 
collected fish suggest that Atlantic menhaden may spawn in the Bay of Fundy. 

Introduction 
The Atlantic menhaden, Brevoortia tyrannus, is a 

pelagic, marine-migratory clupeid fish that de- 
pends on estuaries as nursery areas for its larvae 
(Nelson et al. 1977). Larvae enter estuaries, prog- 
ress to lower salinity waters, and develop into ju- 
veniles (Ahrenholz et al. 1987). Aerial observations 
and sample catches of Atlantic menhaden have es- 
tablished the use of estuaries from Florida to Maine 
as nursery areas (Kroger and Guthrie 1973). At- 
lantic menhaden have been captured along the At- 
lantic coast of North America from northern Flor- 
ida to the Gulf of St. Lawrence. Atlantic menhaden 
are treated as one stock. Even if separate spawning 
groups do exist, apparently similar movement pat- 
terns have rendered potential populations insep- 
arable in the fishery (Ahrenholz et al. 1987; Ep- 
perly 1989). Until recently Atlantic menhaden 
captured in Canadian waters, north of the Gulf of 
Maine, were considered strays from more southern 
populations (Liem and Scott 1966). However, 
breeding populations may exist in the Saint John 
and Kennebascasis rivers in New Brunswick where 
ripe males and females have been captured as late 
as August 24 (Scott and Scott 1988). 

I Present address: Department of Biology, University of New 
Brunswick, Bag Service Number 45 111, Fredericton, New 
Brunswick E3B GEl, Canada. 

Adult Atlantic menhaden have occurred in Ca- 
nadian waters in places other than the Saint John 
and Kennebacasis rivers (Fig. 1). In the Bay of 
Fundy, hundreds of Atlantic menhaden were 
caught in weirs and otter trawls in Passamaquoddy 
Bay, New Brunswick, in 1983 (Scott and Scott 
1988), and over 100 were caught in weirs off Deer 
Island, New Brunswick, in 1960 (Liem and Scott 
1966). Single collections in the Bay of Fundy have 
been reported from Hagerty Cove (1952) and off 
Digdeguash in 1954 (Liem and Day 1959). In the 
Gulf of St. Lawrence, ten specimens were captured 
in a floating salmon trapnet in Chaleur Bay, New 
Brunswick, in 1973 (Peppar 1974) and a single col- 
lection occurred in South Kouchibouguac Bay, New 
Brunswick in 1970, (Lear and Pippy 1971). Juve- 
nile Atlantic menhaden have never been reported 
from Canadian waters. 

In this paper we report on the occurrence of 209 
juvenile Atlantic menhaden in the Annapolis Riv- 
er, Nova Scotia. 

Materials and Methods 
Alosid fishes were sampled at the hydropower 

dam at Annapolis Royal in the upper Bay of Fundy 
in August 27-October 19, 1985, August l-No- 
vember 3, 1986 (Stokesbury and Dadswell 1989, 
1991), and September 26-November 1, 1989. In 
all 3 yr fish were sampled with two ichthyoplankton 
nets 1 m in diameter, 6 m long, with 0.35-mm 
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Fig. 1. Map showing reported locations of Atlantic menhaden captured in Canadian waters. 

mesh. Nets were set in the top 1 m of the tail-race 
approximately 50 m from the turbine on the sea- 
ward side. Preliminary sampling determined that 
maximum catches occurred at twilight; therefore, 
nets were set for 5 h from late afternoon to early 
evening. 

sured, placed in air tight plastic bags, and frozen. 
Specimens were later thawed, and fixed in 10% 
formalin for 3 mo. Specimens were then preserved 
in 50% isopropyl alcohol for storage. A represen- 
tative sample was deposited in the collection of the 
Atlantic Reference Centre (ARC 92 1175 l), St. An- 
drews, New Brunswick. In 1985 and 1986 fish were seined at three sites 

in and above the estuary on the river side of the 
Annapolis power dam. The shore seines used were 
2 x 30 m in length with l-cm stretch mesh wings 
and a 0.5-cm stretch mesh bag. The seine was set 
by boat in a U-shape, and hauled to shore by hand 
with the bag at a depth of 1.5 m. Fish were seined 
at l&h intervals during optimal fishing periods. 
Juvenile menhaden were removed from nets, mea- 

A total of 209 juvenile Atlantic menhaden (mean 
total length = 66.25 mm, range = 41-109 mm) 
(Fig. 2) was captured on the seaward side, and above 
the estuary on the river side of the hydropower 
turbine facility at Annapolis Royal, Nova Scotia. 

No menhaden juveniles were collected in 224 

Results 
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Fig. 2. Length distribution by year ofjuvenile Atlantic men- 
haden collected in the Annapolis River, Nova Scotia. 

seine sets and only four were captured in ichthy- 
oplankton nets during approximately 540 h of 
fishing in 1985, while in 1986, 43 were collected 
in 130 sets and 42 were captured in ichthyoplank- 
ton nets during 740 h of fishing. In 1989, 120 were 
captured in ichthyoplankton nets during 600 h of 
fishing. Seines were not used in 1989. 

Discussion 
In a study conducted by the United States Na- 

tional Marine Fisheries Service from 1967 to 1973, 
over 1,052,200 Atlantic menhaden (including 
84,000 juveniles) were marked with internal fer- 
romagnetic tags. Nicholson (1978) concluded from 
this study that during autumn young-of-the-year 
menhaden (length range 55 mm to 140 mm) leave 
their natal estuaries and migrate along with most 
juvenile and adult menhaden to the waters off 
North Carolina, where they disperse for the winter 
and early spring. In the late spring and summer 
menhaden then stratify by age along the coast from 
Florida to the Gulf-of Maine, with the youngest 
and smallest keeping to the southernmost reaches 
of their range. 

Juvenile Atlantic menhaden collected during au- 
tumn 1985, 1986, and 1989 in the Annapolis River 
were young of the year. Their lengths (mean length 
66.25 mm) and time of migration coincide with 
Nicholson’s observations on young-of-the-year mi- 
grations from natal estuaries to the open ocean in 
autumn. The presence of ripe adults in the Saint 
John and Kennebacasis rivers of New Brunswick 
and young-of-the-year juveniles in the Annapolis 

River of Nova Scotia strongly suggests that Atlan- 
tic menhaden spawn in the Bay of Fundy. 
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