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PREFACE

This species profile is one of a series on coabtal aquatic orydrisms,
principally fish, of sport, commerciai, or ecological importance. The profiles
are designed to provide coastal managers, engineers, and biologists with a brief

c................................. ..blraCtev 6i. t %t anu %nev ',i utIieit C1
requireihents of the species and to describe how populations of the species may be
expected to react to environmental changes caused by coastal development. Each
profile has sections on taxonomy, life history, ecological role, environmental
requirements, and economic importance, if applicable. 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 ard flndnced by the U.S. Army Corps of Engineers
and the U.S. Fish and Wildlife Service.

Suggestions or questions regardina this report should be directed to one of
the following addresses.

Information Transfer Specialist
National Wetlands Research Center

SU.S. Fish and Wildlife Service
NASA-Slidell Computer Complex
1010 Gause Boulevard
Slidell, LA 70458

or

U.S. Army Engineer Waterways Experiment Station
Attention: WESER-C
Post Office Box 631
Vicksburg, MS 39180
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CONVERSION TABLE

Metric to U.S Cus-omar,-

Multiply lo Obtain

millimeters (mm) 0.03937 inches
centimeters (cm) 0.3937 inches
meters (m) 3.281 feet
meters (m) 0.5468 fathoms
kilometers (km) 0.6214 statute miles
kilometers (km) 0.5396 nautical miles

square meters (m2 ) 10.76 square feet
square kilometers (km2 ) 0.3861 square miles
hectares (ha) 2.471 acres

liters (1) 0.2642 gallons
cubic meters (mj ) 35.31 cubic feet
cubic meters (m3 ) 0.0008110 acre-feet

milligrams (mg) 0.00003527 ounces
grams (g) 0.03527 ounces
kilograms (kg) 2.205 pounds
metric tons (t) 2205.0 pounds
metric tons (t) 1.102 short tons

kilocalories (kcal) 3.963 British thermal units
Celsius degrees ('C) 1.8(OC) + 32 Fahrenheit degrees

U.S. Customarv to Metric

inches 25.40 millimeters
inches 2.54 centimeters
feet (ft) 0.3048 meters
fathoms 1.829 meters
statute miles (mi) 1.609 kilometers
n~utical miles (nmi) 1.852 kilometers

square feet (ft') 0.0929 square meters
square miles (mi2 ) 2.590 square kilometers
acres 0.4047 hectares

gallons (gal) 3.785 liters
cubic feet (ft:) 0.02831 cubic meters
acre-feet 1233.0 cubic meters

ounces (oz) 28350.0 milligrams
ouncPs (oz) 28.35 grams
pounds 1]b) 0.4536 kilograms
pounds ()b) 0.00045 metric tons
shlrt t (ns (ton) 0.9072 metric tons

British thermal units (Btu) 0.2520 kilocalories
Fahrenheit deqrees ('F) 0.5556 (°F - 32) Celsius degrees
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A

Fiqurt 1. A. alewife; B. blueback herring.

ALEWIFE AND BLUEBACK HERRING

PPCFILE SCOPE out most of the South Atlantic Region

(Cape Hatteras, North Carolina, toThis profile addresses life histo- Cape Canaveral, Florida) and isPies and environmental requirements of emphasized here. The alewife is more
both alewife and blueback herring limited in distribution in the South
" Figure I) because the morphology, Atlantic Region, occurring only in
ecological role, and environmenLal waters of North Carolina and northern
rcquirements of the two species are South Carolina. Most of the
Aimilar. The fish are marketed information available on alewife life
),Jether as 'river herring" or history is from studies in the Middle'al wife ," and ire often combined in and North Atlantic Regions or from
r cjrc aI fishing statistics. The studies of landlocked populations in

LJ i,-eback herring is plentiful through- the Great Lakes. Inasmuch as applic-
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ability of some of these data, particu- Al ewi fe
larly those describing environmental
requirements, to southeastern popula- Dorsal rays 12-19 (usually 13-14);
tions of the alewife is unknown, this anal rays 15-21 (usually 17-18); lat-
information should be a ppl i edU with erai linie scales 1L 5a. Prepelvic
cauL'ion. scutes (modified scales along the

ventral midline) 17-21 (usually
';CMENCLATL!.E, TAXONOMY, AND RANGE 19-2O ; postpelvic scutes 12-l'

(usually 14-15); gill rakers on first
Oc ienti fic names ................ Alosa arch 38-46. Body stronglyv compressed

pseudoharen gus (Wilson) and -A. and deep. Mouth oblique; 'anterior end
riestivailis TMitchill) of lower jaw thick, heavy, and extend-

Privcerrpd r( mmon names .........Alewife ing to middle of orbit. Eye large,
dord blueback herring ,-ioure 1). diameter greater than snout length.

OKhor -cn.nrn rvlnres bhoth species) ... Color dorsally gray to gray-green;
river herring, olut herring, saw- laterally silver with prominent dark

He ,v, qoqgle-eye, blackbelly, shoulder spot; 'ins pale yellow to
lz u;rePr her-rov , kyak, branch her-- green.
f-r, qr-Vhack, oldwife, qasoereau.

C-assq.................... Osteichthyes Blueback Herring
0~rder ................... Clupeiformes.

1............ Clupeidap. Dorsal rayvs 15-20; anal rays
15-21; l ateral1 line scales 46-54.

L ecco riph ic range: The alewife is an Prepelvic scutes 18-21; postpelvic
anadrfrnous species occurring in scutes 12-16; oill rakers on first

r'vr~e, estuarine, and Atlantic arch ~1E. Body moderately comn-
c i 'Ia vaeers from Newfoundland pressed and elongate; eye diameter

"'4nters et al!. 19/,") to northern small , eq1ue' ior less than snout
O)cuth Carolina (Rerrv 1964). length. Upper jaw with definitive
PoplF2-s of the alewife in Florida median notch; no teeth on premaxil-
wae (,re ques Li una bi1e (McLane lanies. Color dorsally bluei to
1955 ; AiIIi aris and Grey 1975 ). The blue-green; laterally 0ilver with
r-at 'a,)e'S )nd Finger Lakes contain prominent dark shoulder spot; fins

n H 11 r l rnonulIa t ic -s Of the pale yellow to green.
oQrips (Bigelow and Schroeder 1953;

'c, d Crnsm a n i'173). T he Aids fo:, Species.Separation
I u t, he-rring is a r anadnomous

occ: rulri ng in riverine, Egs Un fert iIi zed alIewi fe eggs,
stuarineo and Aflant c coastal are green, and blueback herring eggs

" "~'~on Nova S cotia (Scott and are amber. Oil droplets of fertilized
rrt-,,.vn 1973') to the St. johc: or are numerous and uniformily tiny

Flor i d, (P-ildebrand 1963). in the alewife but are ot unequal size
-nr~o~d populatins of blueback and scattered io the blueback herring

hrrr',Il occur in coastal pla.in lakes (Kuntz and Radcliffe 1917; Norden
ar n ra sou~heastern reservoirs. 1968).

'kr t ialI distributions of the
i nd bluehark herring in the Larvae. The number of myomeres

jnjl'h Arl.a3ric, Pegion are shown in between anal vent and insertion of
dorsal fin is 7-9 (mean 0i.0) in the
alewife and 11-13 (mean 11.8) in the
bluehack herring (Chambers et al.

V ''' my~NP nF~FICA~ml TOS1976).

T U' ) reiir if onrann was 4dults. Adults can he distin-
~nf~ 7 qur e> ~i (o ushed externally by individual scale
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Figure 2. Coastal distributions of alewife and blucback herring in the South

Atlantic Region.
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SThe larval stage from yo I - _i!

Fec r I v s timates of lueack absorption to transformaton intr, th ,

Fecundity. estimates of blueback juvenile stage) sts ?-3 week, '

herrinq in the Altamaha River, both species. Larval alewives areGeorgia , were 120 ,000-00 ,000 eggs per 4.3-19.9 mm standard length SI", ,"
female, ird averaged 24 4,000 (St reet larval blueback herring are 4e1.
1970). WiIIiams et al. (1975) esti- mm SL (Cooper 1961; onres t.
mated that bTueback herring in the St. 1978). Junes et al. (1978 oresent,

hns , , c ........ e detailed drawings rC the dvolc m
n,','Onn-_34 9.,00r.) egqs (mean, 262,000). stages of eggs, yo - -,

There are no reported fecundity advanced larvae of both so, e
estimates fnr alewife in the South
,4t'antic Region. Smith (1907) repor- Juveniles
ted that alewives in the Potomac
River, Virginia, contained an average Transformation to -

102,800 egos per female, and Kissil stage is completed in both
'!969) estimated that alewives in about 20 T Sca.e,
Connecticut rivers produced 229,000 when juvenile; are ?5-29 sr T- ,

eggs per 'emale. fully developed at J I

(Hildebrand 1963; Norder 'Or.PO

Until water-hardened, eggs of both Nurse,'v areas for Ju'' "
species are adhesive and will sink ba(k herring in the Neuse P , hQ I
unless buoyed by river or tidal Carolina, are characterizod v ,
currents. Within 24 h after spawning, black water draining hardwood swa-ys,
the eggs lose their adhesive property with little salinit' or current (I:d
(Loesch and Lund 1977; Jones et al. with a mud or detritus b"t.r'
1978). Fertilized Wlueback eggs are (Marshall 1977). Juvenile alewife and
yellowish and have scattered, unequal- blueback herring were present in South
sized oil droplets, whereas alewife Creek estuary, North Carolina, in
eggs a., amber and have numerous small spring (Rulifson 1985). In the South
ui1 druoplets (Kuntz and Radcliffe Atlantic Region, juveil1e blueback
1917; Norden 1968). Egg diameters are herring remain in primary nursery areas
0.80-1.27 mm in the alewife and 0.87- until October and then begin migrat'ny
1.11 mm in the blueback herring to shallow, high-salinity estuaries fo-
(Mansueti 1956; Norden 1968). overwintering. These secondary
Incubation times for blueback herring nurseries are used until yearling;
eggs are 80-94 h at 20-21 "C and 55- migrate to sea in the spring
58 h at 22-24 'C (Cianci 1969; Morgan (Spitsbergen and Wolff 1974).
and Prince 1976). Comparative
incubation times for alewife eggs are Primary nursery areas for alew!.-,
89 h at 21.1 *C (Edsall 1970) and 72 h are the lower reaches of ri,'ers, i ,

at 23.8 °C (Kellogg 1982). brackish water or tidally inf"luo 'nd
freshwater. Migration pat*ern ,

juvenile alewives are net as cleo .
t.arvae defined as those of blurhack r':'-

The fish rigrated rn o - ",
Yolk-sac larvae of both species nursery areas in November in h rh ,

are 2.5-5.0 mm total length (TIL at Fear River, North Carolina -fh .-
hatching and average 5.0 mm TL at 1977), but juveniles of 24-10 .
yolk-sac absorption (Mansueti 1956; were captured in fr, , 'e-, -' ,0
Norden 1968). This stage lasts 2-5 Mattamuskeet, North Caro.nl, H! ,
days in the alewife and 2-3 days in J .ne, November, and an irv,
the hlueback herrino (Mansueti 1956; though access to coastal : r .i w
rianci 1969; Jones et al. 1978). maintained at all ti(es UTv: "'
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,uvenile alewives use high-salinity November (Eavis and Cheek 1966). Mean
estuaries as secondary nurseries fork lengths of juiveniles in the
before migrating to sea in winter and Altamaha River, Georgia, incraased
early spring (Holland and Yelverton from 34.8 mm FL in July to 60.6 im FL
1973). in November, or a 25.8 mm increase

over four months (Godwin and Adams
Adults 1969). Juvenile alewife ir the Neuse

River, North Carolina, increased from
Plueback herring and alewives 35 mm PL in June co 75 mm FL in

reach sexual maturity by age III or IV November (Hawkins 1979), whereas
(Loesch 1969) at about 250 mm IL juveniles in the White Oak, Cape Fear,
(Johrson et a'. 1978). Females of ard Northeast Cape Fear Rivers, North
beth species are larger than males of Carolina, increased from 47 mm Ft in
the same aqe (Williams et al. 1975; July to 81 mr FL in December (Davis
Sholar 1977). Blueback herring sex and Cheek 1966; Sholar 1975).
ratios (male:female) in North Carolina
rancrd from 1:2.80 in the Northeast Holland and Velverton (1973)
Care Foar River (Fischer 1989) to estimated relations between fork1:0.55 in the Neuse River (Marshall length and age, and fork length and

1977). Ccresponding ranges of sex weight for alewives and blueback
ratios for the alewife were from 1:3.n herring from the Chowan River and
in the Cape Fear River (Fischer 1980) offshore North Ca-olina (Table 1).
to 1:0.45 in the Northeast Cape Fear Adult blueback herying and alewives
River (Snolar 1977). In offshore attain a maximum size of about 290 mm
North Carolina waters, male blueback FL (females) and 270 mm FL (males) by
herring were only slightly outnumbered age VII or VIII (Hlland and Yelverton
hv females, 1:1.02 (Johnson et al. 1973). The oldest reported blueback
1978). herring and alewives (age IX) from the

South Atlantic Region were collected
After spawning, adults of both in Albemarle Sound (Holland et al.

species return to the ocean, where 1975).
they inhabit a narrow band of coastal
water close to ratal estuaries (Jones
et al. 1978). Distribution of paren- THE FISHERY
tal stocks during winter is not well
defined, but they are presumed to Bluebark herring and alewives are
overwinter in offshore waters up to marketed together and labeled as
145 m deep (Bigelow and Schroeder "river herring" or "alewife" in many
1953; Hiloebrand 1963). fisheries statistics. Both species

are s.ld fresh or salted for human
consumption, but most are used f-

GPOWTH CHARACTERISTICS fish me2l and fish oil in fertilizer,
pet food, and domestic animal food.

Growth Rates Some are used for fishing bait, and
some are marketed for crab and

No published data exist on growth crayfish bait. Poe from these species
rates of juvenile alewives or blueback is canned and is highly valued as food
herring in the South Atlantic Region, (Joseph and Davis 1965; Pate 1974;
but some information is available Street and Davis 1976; Merriner
based on average sizes of juveniles at 1978).
dilferprt times of the year in various
rivers. Juvenile blueback herring in U.S. commercial landings of river
the Cape Fear River, North Carolina, herring (both species combined) along
,rew from 49.3 mm fork length (FL) in the Atlantic coast were 4,949 metric
July to a mean rf 07.4 mm FL in tons (t) in 1980 and 3,754 t in 1981.
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Table 1. Fork length (FL; in mm) - age (A; in years) and fork length-weight (W;
ir lo-rps) relationships of alewife and blueback herring from the Chowan Piver
and offshore Nor'h Carolina. Equations reported by Holland and Yelverton (1973'.

Species Location Rearession eouation
ard Sex'

Alewmife 6 3.3
C Offshore, NC W = 2.42 x IC6 FL

C Offshore, NC A = 190.50 FL1

M Chowan River at Tunis, NC W = 7.A9 x 10-
6 FL3 .13

F Chowan River at Tunis, N"C W = 7.78 x 10-6 FL3 .13

C Chowan River at Tunis, NC A 172.70 FL0 .
22

N Chowan River at Tunis, NC A = 181.40 FL
0 18

F Chowan River at Tunis, NC A = 177.70 FL0 .22

9lueback Herring
C Offshore, MC W = 4.51 x 10- FL3 20

C Offshore, NC A = 130.60 FL0 .37

M Chowan River at Tunis, NC W = 9.01 x 10-6 FL
3 08

F Chowan River at Tunis, NC W = 2.15 x 10-5 FL 2.92

C Chowan River at Tunis, NC A = 198.40 FL0 .11

M Chowan River at Tunis, NC A = 197.90 FL0 .10

F Chowan River at Tunis, NC A = 200.90 FL0 .12

aC = sexes combined; M males; F = females

These landings were worth $779,000 and nets, drift gill nets, haul seines,
S671,000, respectively (NMFS 1982). and pound nets (Pate 1974). Pound
he largest river herring fishery in nets recently produced about 95" of
t e South Atlantic Region is in North the yearly catch (McCoy 1976). Tn
Carolina. From 1972 to 1981, North South Carolina, the principal commer-
Carolina river herring landings cial gears used are haul seines and
13i,357 t, accounted for over 97' of dip nets (Bulak et al. 1979); in
the total for the South Atlantic Florida, haul seines and occasionally
Region and were worth about S3 million pound nets are used (Williams et al..Rulifson et al. 1982). North 1975). There is no commercial exploi-
Carolina river herring landings in tation of blueback herring in Georgia,
1985 were 11,548 thousand pounds, the although some of the fish are caught
hiqhest since 1972 when the catch was incidentally by fishermen seeking
11,237 thousand pounds (Winslow et al. American shad, A. sapidissima, and
19P5) hickory shad, A. mediocris (Rulifson

et al. 1982).
Fishing effort for both species is

concentrated in rivers during spring Alewife and blueback herring
spawning runs. In North Carolind, populations appear to be declining
they are exploited by anchor gill in the South Atlantic Region. Commer-
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cial landinis in North Carolina have can accommodate them (Norden 1968;
decreased since 1969, and Florida Nigro and Ney 1982). Davis and Cheek
landings are no longer reported. In (1966), who compared the food of juve-
1975, South Carolina imposed a quota nile alewife and blueback herring in
on commercial landings in an effort to the Cape Fear River, Nurth Carolina,
reverse population declines in the reported that blueback herring
Cooper River and Lake Moultrie (Curtis selected copepods and dipteran larvae
1976). Several factors seem to be more frequently than did alewives,
causing this general decline. Ale- whereas alewives consumed more
wives and blueback herring do not ostracods, insect eggs, and insect
reach reproductive maturity until age parts. The amounts ot crustacean eggs

Ili or IV and, unlike American shad in the diets were similar for both
that die after spawning once, these species. No benthic organisms or
two species rely on repeat spawners to detritus were found in the stomach
maintain their population levels. The contents of either species.
inshore fishery is based on the
exploitation of sexually mature The stomachs of all adult blueback
adults; overfishing decreases the herring captured in offshore North
abundance of older individuals, thus Carolina and examined for food con-
decreasing annual spawning potential tained amphipods, copepods, isopods,
(Pate 1974). The offshore North cumaceans, mysids, and d2capod larvae;
Carolina fishery was established in none contained fish or fish remains
1967 as a trawl fishery that exploits (Holland and Yelverton 1973). Alewife
sexually immature alewives and blue- stomachs examined in the same study
back herring (NMFS 1982). The com- contained unidentified fish remains in
bined effect of the two fisheries has addition to zooplankton. After
apparently played an important role in spawning in freshwater, adult alewives
the decline of the North Carolina feed principally on the caddis fly
popuiations (Rulifson et al. 1982). Brachycentrus sp (Cooper 1961).

The status of blueback herring and Alewives feed three ways. Two are
alewife fisheries in North Carolina size-selective (in favor of larger
and recommendation- for management prey): 1) particulate feeding on
were summarized by Loesch et al. individual prey; and 2) gulping, in
(1977), Johnson et al. (1978), Rulif- which the mouth opens and closes more
son et al. (1982), and Winslow et al. slowly than in particulate feeding.
(1985) The third method is filtering with the

mouth held agape. The feeding method
used depends on an interaction of fish

ECOLOGILAL ROLE size with prey size, type, and density
(Janssen 1976).

Food
Competitors

The alewife and blueback herring
are primarily zooplanktivores, but Few studies have been conducted on
fish eggs, crustacean eggs, insects competitive interactions of alewife
and insect eggs, and small fishes may and blueback herring. Some competi-
be important food for the larger fish tion for food may occur between the
(Bigelow and Schroeder 1953). Larvae two species due to similarities in
begin feeding on zooplankton immedi- diet and feeding behavior. Loesch et
ately after the formiation of a func- al. (1982a) described a spatial qpna-
tional mouth (about 6 mm TL). They ration between young alewives and
first rely on small cladocerans and blueback herring in the same habitat,
copepods and begin to feed on larger which may lead to reduced competition
zooplankton species as their mouths for fond.

8
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lpwivc-s and Liuehac herrinc arf, rk her-inc and alewi wiqs was
47v;r many riveri re ?s t ir in , atd siQraiicant1y a ffect cd h, tr F ra tur o

-n piscivores (Coeopr 1961,, incr'eses of 6-10 "r' for 10 in
nr-,iding gulls and terns (Larida:' (Schufel 1974). Larvae r r r:,s

herons (Butorides virescens , -rssed by prolonned exosnire 'c
... e ( Lutra caradensis), and mink olevaitd temperatures, however showed

(,Lus l, s isrn) . Peported fish preda- a variety of dets.,, , i , rq
'ors r juven le alewives and blueback .eed bodies, enlarged '-"nd -

h rrino include Americin eel, Annuilla and curved or twistpd pines. 1 ,
"t "ata, and white perch, Morone magnitude and frnquencv of d

arnerica na 1Kissi 1 969), and chain were directly related to elva ed
O(ckerel, Esox nier, largemouth bass, temperature levels and ie n r-n-

! ac repterus salrmoides, yellow perch, sure TKon and Johnson 1978). rcrba-
-rca flavescens, and pumpkinseed, tion temperatures below 10.6 C resul-
troom's _ibbosus (Cooper 1061). ted in 69" deformities ir o.ewi e
redators on adnls are bluefish, larvae (Edsall 1970).

o n , .o us sa la tri , weakfish,
pinscion re(galis and striped bass There is no infoi J'.nn available

IV-0orn saxatilis (Cooper 1961; Tyus on the e-fects of temperature -uve-
"? I ueback herring play an nile blueback herring. Upper lethe"
'inportalt ecological role in the temperature limits and critical ther-5 artee-CooPr System, South Carolina. mal maxima (the mean temperature at

Sirce 1975, an average of 5.3 million which experimental fish lose equilib-
herrinrq pass upstream annually through rium) for juvenile alewife collected
The Pinopolis Navination Lock. These from Lake Michigan exceeded those of
ish help to maintain an important adults by 3 to 6 'C and increased with

striped bass sport fishery in Lakes higher acclimation temperatures. The
1,1a-ion and Moultrie (Bulak and Cu-tis preferred temperature was consis-
197,). tently higher for juveniles than for

adults (Otto et al. 1976). Some
Effects on Freshwater Ecosystems juvenile alewives survived and fed at

temperatures of 34.4-35.0 'C (Dorfman
Spawning alewives contribute a and Westman 1970). For a northern

substantial net increase in carbon, alewife population, McCauley and
nitrogen, and phosphorus to small binkowski (1982) reported an upper
streams. Most of the input comes from incipient lethal temperature of 31-
mortality of the fish. Increased 34 °C for adults. Fish were acclimated
nutrients from alewives lead to faster first at 27 *C.
microbial decomposition of leaf litter,
and probably benefit invertebrates In heat-shock tests with adult
that feed on decaying litter. These alewives from Lake Michigan, critical
invertebrates are important prey of thermal maxima and upper lethal tem-
fishes (Durbin et al. 1979). perature limits increased as acclima-

i.ion temperatures increased; at equal
acclimation temperatures, the critical

F%.-PnN'ME1 TAL PEOUIREMEr'TS thermal maximum was not affected bv
fish age. !n cold-shock tests with

i.nr'ra t1r adult alewives from Lake Michiqan,
temperatures less than 3 'C caused

Pa frhing success of blueback 100' mortality regardless of the
hnrring rgrs axposed to simulated acclimation temperature. Some fish
priwer olant thermal regimes (7-20 'C survived a temperature decrease of 10
above ambient) was IOV-14t' below that 'C if the lower test temperature was
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not below 3 'C (Otto et al. 1976). No herring than in the alewife. Blueback
information is available on tempera- herring prefer shallow, vegetated
ture effects on adult blueback areas with slow current, whereas ale-
herring. Alewife and blueback herring wives use a variety of spawning sites,
on the open ocean were most frequently from brackish tioai water and barrier
caught at 4-7 'C (Neves 1981). beach ponds to upstream mid-river

sites. Changes in water currents or
Salinity substrates in spawning rivers may

affect blueback herring more than
Although little information exists alewives because of the more specific

on salinity tolerances of alewives and spawning site requirements of blueback
blueback herring, they are apparently herring.
efficient osmoregulators in freshwater
or saltwater and are highly tolerant Schubel and Wang (1973) found that
of salinity changes. Chittenden high levels of suspended sediment
(1972) observed no mortality of adult caused a delay in hatching of several
blueback herring from either gradual hours. However, Auld and Schubel
or abrupt salinity changes, including (1978) found that 100 mg/L or less of
transfers from freshwater to seawater suspended sediment had no effect on
and the reverse. Blood and muscle the hatching success of alewife or
Piectrolyte concentrations were blueback herring eggs.
similr in alewives held in seawater
and in freshwater at the same temper- Juvenile alewives and blueback
ature (StanT-v and Colby 1971). The herring in the Cape Fear River, North
existence of 3Vndlocked, reproducing Carolina, were found in areas with 4
populations in lct~es and reservoirs to 22 ppm free carbon dioxide, 5 to 32
indicates that riither species ppm alkalinity, 2.4-10.0 mg/L
requires a saltwater ervironment tn dissolved oxygen, and a pH of 5.2 to
complete its life cycle. 6.8 (Davis and Cheek 1966).

Dissolved Oxygen
In pooled samples taken throughout

Mass mortalities of juvenile the year, alewives on the open sea were
ulu-hack herring occurred in the lower captured most often at 56-110 m depths,
48 km -f the Connecticut River during and blueback herring at 27-55 m.
June ano July in 1965-67 and 1971, Evidence suggests that both species are
when dissoi'pd oxygen concentrations vertical migrators, following the diel
fell below 1._ -g/L at 24.6 'C and 3.6 movements of zooplankton in the water
mg/L at 27.6 'C (:'nss et al. 1976). column (Neves 1981).

In laboratory studies, juvenile
alewives responded to dis:olved oxygen Environmental Contaminants
concentrations below 2.0 mg/L by
moving to the surface of the test The LC-50 (lethal concentration
chamber. They can survive for at least for 50% of fish tested) of total
5 min at concentrations as low as 0.5 residual chlorine for blueback herring
mg/L if allowed access to an area )f eggs in the Potomac River, Maryland,
3.0 mg/L or higher concentration in ranged from 0.20 to 0.32 ppm, and all
which to recover (Dorfman and Westman larvae exposed to sublethal concentra-
1970). tions of total residual chlorine were

deformed (Morgan and Prince 1976).
Substrate and System Features The body tissues of juvenile alewives

and blueback herring from the Chicko-
Requirements for spawning habitat hominy and James Rivers, Virginia,

are more specialized in the blueback contained kepone concentrations grea-

10



te than 0.3 ppm -- the action level found in fish from the Rappahannock
f possible closure of a fishery River, Virginia, or the Potomac River,

.)hnsor et al. 1978; Loesch et a!. Maryland (Loesch et al. 1982b).
!??h). Less than 0.3 ppm kepone was

dretent in young alewives and blueback Status of water quality and system
herring from the Mattaponi and features of major river systems of the
Pai-unkey Pivers, Virginia, and no South Atlantic Bight are shown in
detectable concentration of kepone was Table 2.

0 11
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