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PREFACE

This species profile is one of a series on coastal aquatic organisms,
principally fish, of sport, commercial, or ecological importance. The profiles
are designed to provide coastal managers, engineers, and biologists with a brief
comprenensive sketch of the biological characteristics and environmental require-
ments of the species and to describe how populations of the species may be
expected to react to environmental changes caused by coastal development. Fach
profile has sections on taxonomy, 1life history, ecological role, environmental
requirements, and economic importance, if applicahle. A three-ring binder is
used for this series so that new profiles can be added as they are prepared.
This project is jointly planned and financed by the U.S. Army Corps of Engineers
and the U.S. Fish and Wildlife Service.

Habitat Suitability Index (HSI) models are being prepared hy the U.S. Fish
and Wildlife Service for the alewife and blueback herring. HSI models are
designed to provide a numerical index of the relative value of a given site as
fish or wildlife habitat.

Suggestions or questions regarding this report should be directed to:

Information Transfer Specialist
National Coastal Ecosystems Team
U.S. Fish and Wildlife Service
NASA-S1ide11 Computer Complex
1010 Gause Boulevard

S1idell, LA 70458

or

U.S. Army Engineer Waterways Experiment Station
Attention: WESER

Post Office Box 631

Vicksburg, MS 39180

This series should be referenced as follows:

U.S. Fish and Wildlife Service. 1983. Species profiles: 1life histories and
environmental requirements of coastal fishes and invertebrates. U.S. Fish
ana Wildlife Service, Division of Biological Services, FWS/0BS-82/11.
U.S. Army Corps of Engineers, TR EL-82-4,

This profile should be cited as follows:

Fay, C.W., R.J. Neves, and G.B. Pardue. 1983. Species profiles: Tife histories
and environmental requirements of coastal fishes and invertebrates (Mid-
Atlantic) -- alewife/blueback herring. U.S. Fish and Wildlife Service,
Division of Biological Services, FWS/0BS-82/11.9. U.S. Army Corps of
Engineers, TR EL-82-4. 25 pp.

iv
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Figure 1. A: alewife; B:

blueback herring.

ALEWIFE/BLUEBACK HERRING

PROFILE SCOPE

This profile covers life history
and environmental requirements of
both alewife (Alosa pseudoharengus)
and blueback herring (Alosa aesti-
valis), since their distribution is
overlapping and their morphology,
ecological role, and environmental
requirements are similar. Neverthe-
less, significant differences in certain
physical, physiological, and biological

\ 7 characteristics exist between the two

species. When available, these differ-
ences are addressed by separate
statements for each species. In addi-
tion, a special section on the most
readily distinguishing characteristics
for separating eggs, larvae, and
adults of the two clupeids is pre-
sented in the morphology section of
this profile.

Because most of the information
available concerns the alewife, charac-
teristics of this species are given pri-
ority reference in the text. Features



should not be considered similar
in the two species unless noted as
such. In a few studies (particularly
commercial fisheries statistics), the
two species are referred to collectively
as ''river herring" or 'gaspereau"
(Canada).

NOMENCLATURE/TAXONOMY/RANGE

Scientific names. .Alosa pseudoharengus
(Wilson)/Alosa aestivalis (Mitchill)
Preferred common names. . Alewife/blue-

back herring (Figure 1)

Other common names....River herring,
gasperesau, oldwife.

Class.......... e Osteichthyes

Order ..ot Clupeiformes

Family .......... ... ... ... Clupeidae

Geographical range: The alewife is

an anadromous species found in
riverine, estuarine, and Atlantic
coastal habitats, depending on
life cycle stage, from Newfound-
land (Winters et al. 1973) to
Soutn Carolina (Berry 1964).
Landlocked populations are in the
Great Lakes, Finger Lakes, and
many other freshwater lakes
(Bigelow and Schroeder 1953;
Scott and Crossman 1973). The
blueback herring is an anadro-
mous species found in riverine,
estuarine, and Atlantic coastal
habitats, depending on life stage
cycle, from Nova Scotia to the
St. Johns River, Florida (Hilde-
brand 1963) (see Figure 2 for a
map of the mid-Atlantic distribu-
tion of alewives and blueback
herring).

MORPHOLOGY/IDENTIFICATION AIDS

The following information was
taken from summaries in Jones et al.
(1978), unless otherwise indicated.

Alewife

Dorsal rays 12-19 (usually
13-14), anal rays 15-21 (usually
17-18), scales in lateral series 42-54.
Prepelvic scutes 17-21 (usually
19-20), postpelvic scutes 12-17 (usu-
ally 14-15), gill rakers on first arch
38-46. Body strongly compressed,
deep. Mouth oblique, anterior end of
lower jaw thick, heavy, and extending
to middle of orbit. Eye large, diameter
greater than snout length. Color:
dorsally grey to grey-green, laterally
silver with prominent dark shoulder
spot; fins pale, yellow or green.

Blueback Herring

Dorsal rays 15-20, anal rays
15-21, scales in lateral series 46-54.
Prepelvic scutes 18-21, postpelvic
scutes 12-16, gill rakers on first arch
41-52. Body moderately compressed,
elongate, eye diameter small, equal to
or less than snout length. Upper jaw
with definitive median notch, no teeth
on premaxillaries. Color: dorsally
blue to blue-green, laterally siliver
with prominent dark shoulder spot;
fins pale, yellow or green.

Aids for Species Separation

Eggs. Unfertilized blueback her-
ring eggs amber, alewife eggs green.
Oil droplets of fertilized eggs unequal
and scattered for blueback herring,
numerous and uniformly tiny for ale-
wife (Kuntz and Radcliffe 1917; Nor-
den 1967).

Larvae. Myomeres between inser-
tion of dorsal fin and anal vent 11-13
(mean 11.8) for blueback herring lar-
vae, 7-9 (mean 8.0) for alewife larvae
(this characteristic is definitive
according to Chambers et al. 1976),
Larvae less than approximately 15mm
can be separated using regressions of
vent to tail distance (mm) and vent to
urostyle distance (mm), against

195 4 mm = 1 inch.
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standard length (SL); presented in
Chambers et al. (1976).

Adults. Externally, by scale
imbrication patterns and individual
scale markings (Figure 3). Scale
baseline and dividing line coincidental
on alewife scales, not on blueback
herring scales (O'Neill 1980; MacLellan
et al. 1981). Internally, peritoneal
lining uniformly dark in blueback her-
ring; pale, grey, or silvery with dark
punctations in alewife (Leim and Scott
1966; Scott and Crossman 1973).
Shape of otolith distinctive (Scott and
Crossman 1973) and differences
described in Price (1978) and illus-
trated in O'Neill (1980). Biochemically
distinguished by muscle myogen and
retina LDH enzyme migration patterns
(electrophoresis) (McKenzie 1973,
1975).

Alewives possess fewer verte-
brae, dorsal rays, anal rays, and gill
rakers on the first arch, in general,
compared with blueback herring. Eye
diameter to snout length ratios are
also significantly different between the
two clupeids, but mean values are
close and ranges overlap (Messieh
1977). The applicability of these
meristic characters for absolute spe-
cies determination is limited since
there is at least some overlap between
species for each characteristic.

Though dorsal coloration has
been cited as species-distinctive in
fresh specimens (Bigelow and Schroe-
der 1953), this character may not be
reliable. MaclLellan et al. (1981)
found no significant or detectable dif-
ference in dorsal coloration and
observed that such coloration
appeared to vary substantially with
ambient lighting conditions.

REASON FOR INCLUSION IN SERIES

The alewife and blueback herring
are important ecologically and to a
lesser extent as commercial fish spe-
cies. Ecologically, these species are
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Figure 3. Scale imbrication patterns
(top) and individual scale morphology
(bottom) used for external discrimina-
tion of the alewife and blueback her-
ring (from MacLellan et al. 1981; with
permission of the Canadian Journal of
Fisheries and Aquatic Sciences).

important links in estuarine and
marine food webs, between zooplank-
ton and top piscivores. Commercially,
both species have recently (last two
decades) gained in recognition and
interest as sources of fish meal, fish
oil, and fish protein, particularly for
the animal food industries.

LIFE HISTORY

Reproductive Physiology/Strategy

Alewives and blueback herring
are heterosexual, though hermaphro-
ditism in landlocked populations of
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alewives from Lake Michigan has been
reported (Edsall and Saxon 1968; Hla-
vek and Norden 1977). Females of
both species are slightly larger and
heavier than males of the same age
(Cooper 1961; Netzel and Stanek 1966;
Marcy 1969; Loesch and Lund 1977).

Some male anadromous alewives,
and a slightly smaller percentage of
females, spawn for the first time at
age 3. Most fish of both sexes have
spawned once by age 4, and all by
age 5. Generally, males dominate age
classes 3 to 5 on the spawning
grounds, while females dominate age
classes 7 and older. Blueback her-
ring vary more than alewives in age
of first spawning, though in general
maturation rates are similar for the
two clupeids (Joseph and Davis 1965;
Loesch and Lund 1977; O'Neill 1980).

Age of first spawning, percent-
age of repeat spawners, and longevity
in populations seem to decrease as one

proceeds from north to south.
Spawning populations of alewives in
southern North Carolina comprised

primarily 3-year-old fish, and no fish
over 4 years old were found (Tyus
1974). In contrast, alewife spawning
populations in Chesapeake Bay were
represented by ages 3 to 8 (Joseph
and Davis 1965), Connecticut River
stocks by ages 3 to 8 (Marcy 1969;

Loesch and Lund 1977), and Nova
Scotian stocks (both alewives and
blueback herring) by ages 4-10
(O'Neill 1980). Percentage of repeat

spawners was 60% for alewives in Nova
Scotia (O'Neill 1980), 61% in the York
River, Virginia (Joseph and Davis
1965), and less than 10% in southern
North Carolina (Tyus 1974). Blue-
back herring runs consisted of 65%
and 75% repeat spawners in the York
River and Nova Scotian waters,
respectively (Joseph and Davis 1965;
O'Neill 1980).

Fecundity of Connecticut River

blueback herring ranged from 45,800
eggs (238-mm female) to 349,700 eggs

(310-mm female) (Loesch and Lund
1977). From 10% to 30% of
the initial number of eggs present in
a female blueback herring remained
after spawning. Left ovaries were
significantly heavier than right ova-
ries, though left ovaries did not con-
tain more eggs per gram of ovary
than did right ovaries (Loesch and
Lund 1977; Loesch 1981). Chesapeake
Bay alewives ranged in fecundity from
60,000 to 100,000 eggs per female
(Foerster and Goodbred 1978). The
fecundity-to-age relationship for
Georgia populations of blueback her-
ring did not fit a linear relationship
well (r2 = 0.42) (Street 1969). It was
suggested that the age-fecundity rela-
tionship is asymptotic for both ale-
wives and blueback herring, and thau
"fecundal senility” may occur in all
long-lived stocks of these species
(Street 1969; Loesch and Lund 1977).

Spawning

Anadromous alewives and blue-
back herring spawn once a year, dur-
ing spring or early summer, in fresh
or brackish water (Raney and Mass-
mann 1953). Males arrive at mouths
of spawning rivers earlier than
females (Cooper 1961; Tyus 1971;
Richkus 1974a). Spawning environ-
ments vary from streams only a few
meters (yards) wide and a few centi-
meters (inches) deep to large rivers
such as the Delaware, Susquehanna,
and Potomac (Mansueti 1956). Ponds,
including barrier beach ponds, with
an open outlet to the sea, are also
used by alewives (Bigelow and Welsh
1925). Jones et al. (1978) cited
Loesch (1968, 1969) as stating that
blueback herring do not ascend into
freshwater as far as alewives on

spawning runs. However, Loesch
(personal communication) said the
statement pertained to the existing
literature at that time, and findings

reported in Loesch and Lund (1977)
indicated that upstream distribution
was a function of finding appropriate
spawning habitats.



In laboratory tests, adult ana-
dromous alewives from Rhode Island
waters were capable of distinguishing
water of their natal pond from water
collected in nearby ponds (Thunberg
1971). Olfaction was shown to be the
major sensory mechanism for homing
behavior. Discriminate function analy-
sis, however, by Messieh (1977) on
St. Johns River, Florida, spawning
stocks indicated considerable straying
from home streams, particularly
between adjacent spawning areas/
stocks. Messieh (1977) hypothesized
that the majority of stock mixing
occurred during the prespawning
period (late winter, early spring)
rather than "impulsively” on the
actual spawning runs. The majority
of spawning alewives in Lake Matta-
muskeet, North Carolina, used only
one of four available canals for
spawning migrations (Tyus 1974). It
was hypothesized that since this canal
was the only one available historically
(built in 1907), the alewives may be
exhibiting homing behavior. Tyus
(1974) did not report, however, that
this canal was also the shortest and
most direct from bay to lake.

Spawning periods along the
Atiantic coast ‘range from late March
through July, occurring later in the
north. Within the mid-Atlantic region,
nearly all alewife and blueback her-
ring spawn from April through mid-
July (Hildebrand 1963; Kissil 1969;
Loesch 1969; Smith 1971; Tyus 1974;
Loesch and Lund 1977). In general,
alewives begin to spawn 3 to 4 weeks
before blueback herring in sympatric
areas. Spawning peaks are 2 to 3
weeks apart (Jones et al. 1978). Ale-
wives began spawning at minimum
water temperatures of 10.5°C (51°F)
(Cianci 1969) and blueback herring at
14°C (57°F) (Loesch and Lund 1977).
Both species cease spawning when
water temperature exceeds 27°C (81°
F) (Loesch 1969; Edsall 1970).

Blueback herring prefer spawning
sites with fast currents and associated
hard substrates (Loesch and Lund
1977). Brackish water or standing
water habitats are rarely used. |In
contrast, alewives select a wide vari-
ety of spawning sites, using standing
water and oxbows as well as mid-river
sites (Kissil 1974). Several studies
have described alewife spawning in
ponds with an open connection to
the ocean (e.g., Havey 1973; Kissil
1974), but no observations of pond
spawning by blueback herring are
documented. Apparently a consider-
able separation, both spatially and
temporally, exists for spawning activ-
ity of anadromous alewives and blue-
back herring.

Loesch and Lund (1977)
described spawning behavior of blue-
back herring. A spawning group
composed of one female and several
males swam in circles for several min-
utes, and males occasionally nudged
the vent of the female. Swimming
speed increased gradually until a deep
dive occurred with subsequent release
of eggs and milt simultaneously, very
near the substrate. Spawning activi-
ties of both species occur diurnally
and nocturnally, though the greatest
activity apparently is nocturnal (Gra-
ham 1956; Edsall 1964). Both males
and females migrate rapidly down-
stream after spawning, and total
spawning time for a single migratory
group is usually 5 days or less
(Cooper 1961; Loesch and Lund 1977).

Eggs

Until water-hardened, eggs of
both species are demersal in still
water and adhesive or pelagic in
running water (Loesch and Lund 1977;
Jones et al. 1978). After water-
hardening (less than 24 hr), eggs lose
their adhesive property and enter the
water column. Fertilized, water-hard-
ened eggs are green (alewife) to
amber (blueback herring) and contain







































































