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PREFACE

This species prof i le  is one of a series on coastal aquatic organisms, 
principally  f ish, of sport, commercial, or ecological importance. The profi les  
are designed to provide coastal managers, engineers, and biologists with a br ie f  
comprehensive 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. Each 
prof i le  has sections on taxonomy, l i f e  history, ecological role, environmental 
requirements, and economic importance, i f  applicable. A three-ring binder is 
used for  this series so that new profi les can be added as they are prepared. 
This project is jo in t ly  planned and financed by the U.S. Army Corps of Engineers 
and the U.S. Fish and W i ld l i fe  Service.

Suggestions or questions regarding this report should be directed to:

Information Transfer Specialist  
National Coastal Ecosystems Team 
U.S. Fish and W i ld l i fe  Service 
NASA-SI i del 1 Computer Complex 
1010 Gause Boulevard 
S l id e l l ,  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 W i ld l i fe  Service. 1983. Species prof i les:  l i f e  histories and
environmental requirements of coastal fishes and invertebrates. U.S. Fish 
and W i ld l i fe  Service, Division of Biological Services, FWS/0BS-82/11. 
U.S. Army Corps of Engineers, TR EL-82-4.

This prof i le  should be cited as follows:

Robinette, H.R. 1983. Species prof i les:  l i f e  histories and environmental
requirements of coastal fishes and invertebrates (Gulf of Mexico) - -  bay 
anchovy and striped anchovy. U.S. Fish and W ild l i fe  Service, Division of 
Biological Services, FWS/OBS-82/11.14. U.S. Army Corps of Engineers, 
TR EL-82-4. 15 pp.
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Figure 1. Bay anchovy (top) and striped anchovy (bottom).

BAY ANCHOVY AND STRIPED ANCHOVY

NOMENCLATURE/TAXONOMY/RANGE

Scient i f ic  name . . . Anchoa mvtchjJ l_i 
(Valenciennes)

Preferred common name . . Bay anchovy 
(Figure 1)

Other common names . Common anchovy, 
M i tch i l l ' s  anchovy, whitebait,  
l i t t l e  anchovy

Scient i f ic  name . . Anchoa Jiepsetus
(Linnaeus)

Preferred common name . . . .  Striped 
anchovy (Figure 1)

Class ...................................... Osteichthyes
Order ...................................... Clupeiformes
Family .................................. Engraulidae

Geographic range: The range of the
bay anchovy extends from 
Massachusetts to Yucatan, Mexico, 
excluding the West Indies 
(Hildebrand 1943, as cited by 
Daly 1970). The bay anchovy has 
not been found in the Florida 
Keys, but i t  is common on both 
coasts of Florida (Daly 1970). 
The striped anchovy ranges in 
the western Atlantic from Massa­
chusetts, rarely to Nova Scotia, 
through the West Indies, and 
southward as far as Montevideo, 
Uruguay (Hildebrand 1943). This 
f ish has rarely been collected 
from the Florida Keys, but is 
common along the entire west coast
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of Florida (Daly 1970) as well as 
throughout the Gulf of Mexico 
(Gunter and Haii 1965) (Figure 
2). Both species have occasion­
a l ly  been taken from the Gulf of 
Maine (Bigelow and Schroeder 
1953).

MORPHOLOGY/IDENTIFICATION AIDS

Meristic and rnorphornetric charac­
te r is t ic s  (Table 1) of the bay anchovy 
and the striped anchovy overlap con­
siderably, especially for counts of 
f in  rays, lateral l ine scales, g i l i  
rakers, and vertebrae, and for per­
centage of standard length to body 
depth, head length, and eye diameter. 
Fortunately, the two species can be 
separated by gross examination. Both 
anchovies are rather cylindrical in
cross-section with adults attaining 
lengths of 10 and 14 cm for the bay
and striped anchovies, respectively. 
Both fishes have large subterminal 
mouths and large eyes, but the bay 
anchovy has a shorter snout. The most 
dist inct ive  feature of the striped 
anchovy is its  silvery lateral  str ipe,
which is about 75% as wide as the eye
(Hoese and Moore 1977); the bay 
anchovy also has a silvery lateral  
str ipe, but i t  is somewhat indist inct .  
The best single character for sepa­
rating the two species is the location 
of the anal f in (Figure 1). The anal 
f in  originates under or s l igh t ly  
posterior to the dorsal f in origin 
(under f i f t h  or sixth dorsal ray) in 
the bay anchovy. The anal f in origin 
is under the 12th to 14th dorsal ray 
in juveniles, but 1 or 2 mm posterior  
to the dorsal f in in adult striped 
anchovy (Daly 1970). Live bay anchovy 
are greenish with bluish reflections  
above, pale lower parts, and trans­
lucent abdominal walls (Bigelow et al.  
1963). Striped anchovy have yellow 
and green iridescence above the 
lateral silvery stripe. Noniridescent 
yellow occurs around the head, lateral

str ipe, and c le i thra l  area (Daly 
1970).

REASON FOR INCLUSION IN SERIES

The bay anchovy is one of the 
most common fish inhabiting coastal 
areas, and the striped anchovy is 
commonly taken in coastal areas as 
well as in waters extending out to the 
Continental Shelf. Because of the ir  
abundance and their  small size, both 
f ish are important prey species. They 
are not currently used in North 
America as human food and thus are not 
of direct commercial importance, but 
many of the fish that feed on 
anchovies are important recreational  
and commercial species.

LIFE HISTORY 

Spawning

The bay anchovy typ ica l ly  spawns 
in water less than 20 m deep, 
although, on the basis of egg col lec­
tion, i t  is thought that they possibly 
spawn to the edge of the Continental 
Shelf (Jones et al.  1978). The 
striped anchovy also spawns in 
estuaries, but probably typical ly  
spawns in deeper waters than the bay 
anchovy. At Beaufort, North Carolina, 
they spawn along the outer banks not 
more than 16 km offshore and in water 
no deeper than 22 m (Mansueti and 
Hardy 1967). Jones et a l .  (1965) 
reported segregation of the two 
species; striped anchovy larvae 
occurred in offshore waters while the 
bay anchovy larvae predominated in­
shore.

Field collections of larval 
anchovies indicate time of spawning. 
Swingle (1971) concluded from fish 
collected in Alabama waters that the 
striped anchovy had two major spawning 
periods— the larger spawning period in 
la te March or April and the smaller in
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Figure 2. Bay and striped anchovies occur along the ent ire gulf coast. Bay anchovies are more numerous in the 
shallow areas of bays whereas the striped anchovies prefer deeper water.



Table 1. Comparison of some meristic and morphometric characters of Anchoa 
m itch i l1 i and /\. hepsetus.

Character Anchoa m itch i l1 i Anchoa hepsetus

Fin rays D. 14-16, A. 24-30, 
D. 13-17, A. 23-30, 
D. 14-16, A. 24-30, 
D. 13-17, A. 23-30, 
D. 14-16, A. 23-30,

P. 11-12? 
P. 10-13° 
P. 11-12° 
P. 10-13° 
P. 11-12

D. 13-17, A. 18-24, 
D. 14-17, A. 20-24, 
D. 13-16, A. 18-23, 
D. 13-17, A. 18-24,  
D. 13-16, A. 18-23,

P. 13-17 
P. 14-17 
P. 13-15 
P. 13-17 
P. 13-15

Scales 38-40®
38-44^
38-44°
38-44

37-43
37-43
37-43
37-43

Gili  rakers 15-19 + 21-23® 
15-20 + 20-25° 
15-19 + 20-26° 
15-20 + 20-26° 
15-19 + 20-26e

15-20 + 18-24 
17-20 + 20-23 
15-20 + 18-24 
15-20 + 18-25 
15-20 + 18-24

Vertebrae 38-41b
38-44°
38-44°
38-44

41-44
40-44
40-44
40-44

Body: depth 19-24b
16-27°
16-27?
16—27

22-28
18.5-22 
18.9-22.6
18.5-22

Head: length 24-28b 
22-26-5° 
22-28° 
22-26.5e

22-28
25-30
26.1-28.9
25-30

Diameter of eye 7 .4 -9 .0b
5 .8-8 .2°
5 .8 -9 .0°
5 .8-8.2

6 .5-7.3  
7.15-8.7
6 .5-8 .0  
7.2-8.7

?Hoese and Moore 1977. 
°Daly 1970.
.Bigelow et a l . 1963. 
Jones et a l .  1978. 
Mansueti and Hardy 1967.
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July. Swingle (1971) reported bay 
anchovy larvae 20 mm or smaller col­
lected during most months and con­
cluded that spawning probably occurs 
throughout most of the year.

Tampa Bay (Florida) bay anchovies 
spawn during the spring and early 
summer with peak egg densities from 
April through July. Spawning began 
after  surface water temperatures 
reached 20°C and ceased by November 
(Phi l l ips 1981). Spawning o f f  the 
North Carolina coast occurred from 
June through August and peaked in July 
(Kuntz 1914).

Early young-of-the-year bay an­
chovy become sexually mature during 
the ir  f i r s t  summer. Specimens 49 to 
60 mm long, taken in late July and 
during August at Beaufort, North 
Carolina, contained wel 1-developed roe 
(Bigelow et a l .  1963). Spawning 
usually occurs in the early evening 
(Kuntz 1914).

Eggs

The eggs of the bay anchovy are 
sl ight ly  oblong with the major axis 
about 0.75 mm and the minor axis about 
0.62 mm. The average size of the eggs 
of the bay anchovy decreases as water 
sa l in i ty  increases (Jones et a l .  
1978). The egg of the striped anchovy 
is larger, with the major axis about
1.40 to 1.60 mm and the minor axis 
about 0.70 to 0.85 mm. Eggs of both
species have no oil globule and are 
transparent (Bigelow et a l.  1963). 
The yolk is composed of separate 
masses (Kuntz 1914). The bay anchovy 
egg hatches in about 24 hr at room 
temperature, compared to 48 hr at a 
water temperature of 19° to 21°C for  
striped anchovy eggs (Bigelow et a l.  
1963).

Larvae

Kuntz (19^14) observed that newly 
hatched yolk-sac larvae of the bay 
anchovy are 1.8 to 2.0 mm in length. 
The yolk sac is greatly elongated and 
tapers to a point posteriorly. The 
larvae are transparent and show no
pigmentation. The yolk sac is com­
pletely absorbed 15 to 18 hr a f te r  
hatching. The mouth is apparently 
functional about 36 hr a f ter  hatching. 
Larvae 7 to 8 mm in length have 
defin ite  dorsal and anal f ins and some 
pigmentation in the thoracic region 
and at the base of the anal f in .  At
12 mm in length, the dorsal and anal 
ray counts are 15 to 16 and 23 to 31, 
respectively (Mansueti and Hardy 
1967).

Bigelow et a l .  (1963) reported 
that newly hatched yolk-sac larvae of 
the striped anchovy are about 3.6 to 
4.0 mm in length. The yolk-sac is 
absorbed in about 24 hr a f te r  hatching
at 19° to 21°C. The fish is then
about 4.0 to 4.5 mm long, has a func­
tional mouth, and is s t i l l  trans­
parent. When the larvae are about 5 
mm long, pigmentation appears in the 
ventral thoracic area, and the mouth 
is large, terminal, and oblique. Rays 
of the dorsal and anal fins can be 
counted when the fish reaches 10 mm in 
length. The caudal f in  is well devel­
oped and forked when the fish is 15 
mm long.

Although these larvae have been 
described from laboratory work, larvae 
are too similar  to separate early  
stages from the other four engraulids 
occurring in the northern Gulf of 
Mexico (A. cubana, A. Iyo lep is , Ancho­
v ie l la  perfasciata, and Engraulis 
eurostyle) (Benson 1982). Engraulid 
larvae are usually identif ied as 
Engraulidae sp. or Anchoa sp. at best
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(David Ruple, Gulf Coast Research 
Laboratory, Ocean Springs, Missis­
sippi; pers. comm.).

Juveni1 es

The projecting snout of the bay 
anchovy is not developed until  the 
f ish reaches 20 to 25 mm in length 
(Bigelow et a l .  1963). The body of 
the bay anchovy becomes deeper with 
age. Body depth is about one-twelfth 
of body length in 16-rrim f ish, one- 
ninth of body length in 20-nm f ish,  
and about one-f i f th  of body length in 
25-rrri f ish.  Juveniles d i f fe r  from 
adults in having a terminal mouth and 
a short rounded maxil lary, which does 
not reach the margin of the opercle. 
Juveniles lack the silvery lateral  
band. The fish acquire a l l  adult 
characters by the time they are 60 mm 
in length (Hildebrand and Schroeder 
1927).

When the striped anchovy reaches 
35 tm in length, the mouth becomes 
almost horizontal and the conical 
snout projects prominently, pigmen­
tation increases, and the indis t inct  
silvery lateral band appears. The 
body depth is about one-sixth of the 
body length at  35 mm (Bigelow et a l .  
1963). The striped anchovy is con­
sidered a young adult when the fish  
reaches 40 to 45 rnm in length. I t  is 
more slender than an older adult,  but 
is fu l ly  pigmented, has a well -  
developed silvery lateral band, and is 
fu l ly  scaled (Bigelow et a l .  1963). 
The fish becomes mature at about 1 
year and 75 rnm in length (Hildebrand 
and Cable 1930).

GROWTH CHARACTERISTICS

The length-weight relationships 
of the bay anchovy and striped anchovy 
are similar.  Dawson (1965) used fish  
collected from coastal waters of 
Mississippi and Louisiana and calcu­
lated c and n for the general length-

weight equation [W = cL or 
log W = log c + n log L, where W = 
weight in grams and L = length in 
mill imeters] for 216 and 219 specimens 
of bay anchovy and striped anchovy, 
respectively. Log c was -4.76779 and 
n was 2.81451 for the bay anchovy, and 
log c was -4.73869 and n was 2.82589 
for the striped anchovy.

Matlock et a l .  (1975) developed a 
regression equation between standard 
length (SL) and total length (TL) for  
bay anchovies collected from Galveston 
Bay, Texas. The conversion equation 
was TL = 0.22391 + 1.20634 SL.
Roessler (1970) plotted length f r e ­
quency diagrams for striped anchovy 
catch data in the Everglades National 
Park, Florida. There was a progres­
sion of the modal size group from 55 
mm in May 1963 to 105 mm in January 
1964. In May 1964, another mode of 
45-mm fish appeared, and this mode 
seemed to increase to a length of 85 
mm by the following December. I t  
appeared that individuals grew to 105 
to 115 mm in 1 year. H e l l ie r  (1962) 
noted the growth of the bay anchovy in 
the Laguna Madre of Texas. Fish with 
a modal length of 25 mm entered the 
catch iri March, grew to 32 mm in 
August, 35 mm in September, and 
reached 45 mm by the following March. 
The September group averaged 0.407 
g/ ind iv idua! , which represented 
0.034 g/mo weight increase in 6 months 
whereas the 45-mm group from March 
averaged 1.03 g or a gain of 0.104 
g/mo over the year.

ANCHOVY POPULATIONS

Numerous trawling and seining 
surveys confirm that the bay anchovy 
is one of the most abundant f ish of 
estuarine waters iri the northern Gulf 
of Mexico (Table 2) .  Striped an­
chovies were commonly taken in these 
surveys, but did not often constitute  
a large percentage by numbers of the 
catch. Shipp (1979) classif ied the 
bay anchovy as an abundant pelagic

6
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estuarine species and the striped 
anchovy as a common pelagic estuarine 
species. He also summarized informa­
tion on forage fish of Mobile Bay and 
other northern Gulf of Mexico estu­
aries. The bay anchovy was the most 
abundant pelagic estuarine forage fish 
in f ive d i f ferent  estuaries, while the 
abundance of striped anchovy was 
fourth in two estuaries and third in 
two other estuaries.

Months of peak abundance vary, 
but anchovies are generally common 
from spring through the early winter 
in the northern Gulf of Mexico (Table
2 ) .  Night catches of bay anchovy were 
greater than daytime catches in the 
Aransas Pass In le t ,  Texas (Hoese et 
al .  1968). The authors speculated 
that  the smaller daytime catches could 
have resulted from the f ish 's  a b i l i t y  
to avoid the trawl, a daytime surface 
migration, or both. S ignif icant ly ,  
more bay anchovy were caught during 
the day at 11 m than during the night.

The bay anchovy is often the 
dominant f ish even in areas of en­
vironmental stress (Bechtel and 
Copeland 1970; Livingston 1975). 
Gallaway and Strawn (1975) sampled 
above, below, and within a heated 
water discharge area in Galveston Bay, 
Texas, and found that the discharge 
area had signif icant ly  greater species 
richness than either control area. 
The bay arichovy was the second most 
numerous species both years of the 
study.

IMPACT BY COMMERCIAL FISHERIES

Christmas et a l .  (1960) inven­
toried fish taken along with menhaden 
( Brevoortia patronus) in the commer­
cial menhaden purse seine fishery and 
found the striped anchovy occurred 
rarely and the bay arichovy was absent. 
Even though anchovies were numerous in 
the areas fished, they are usually 
small enough to escape through the 
net. Both anchovy species combined

never made up more than 2.7% of the 
industrial trawl fishery per month in 
the Gulf of Mexico in 1959 (Haskell 
1961). Burns (1970) surveyed the 
composition of catches made by a 4 0 - f t  
shrimp trawl of one and f ive-eighth-  
inch mesh and found striped anchovy 
was rarely taken.

ECOLOGICAL ROLE

Both the striped and bay an­
chovies depend largely upon Zoo­
plankton for food (Bigelow et a l.  
1963). Zooplankton constituted 58% of 
the d iet  of juvenile (30 to 49 mm) bay 
anchovy and 43% of the diet of adult 
(50 to 74 mm) bay anchovy collected in 
Lake Pontchartrain (Darnell 1961). 
Darnell further found that juvenile  
and adult bay anchovy guts contained 
9% arid 10% micro-invertebrates, re­
spectively, and 33% and 34% organic 
detr i tus ,  respectively. Sheridan 
(1978) examined the food habits of bay 
anchovy collected in Apalachicola Bay, 
Florida, and found calanoid copepods 
were the major food. With fish
growth, copepod importance declined 
and was replaced by larger zoo- 
plankters such as mysids. Diets were
similar  for f ish collected at d i f ­
ferent sites in the estuary, but
mysids, insect larvae, and cladocerans 
were major food items for fish col­
lected near the mouth of the 
Apalachicola River. Copepods were the 
dominant prey in a l l  months, but were 
less important in October, December, 
and February, when other crustaceans 
and insect larvae became re la t iv e ly  
more abundant.

Posthatch larvae (2 mm) of bay 
anchovy selected copepod naupli i ,  
copepodites, and adult copepods when 
potential food organisms were stocked 
at  a density of 1,600 to 1,800/1 
(Detwyler and Houde 1970). In i t i a l  
prey organisms were 50 to 75um in body 
width. After reaching 8 mm in length, 
the larvae did not eat copepod 
nauplii .  In another study, Houde
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(1977) stocked bay anchovy eggs at 
densities from 0.5 to 32.0/1 along 
with wild plankton stocked at a range 
of 50 to 5,000 organisms/1. Survival 
exceeded 40% when prey was 1,000 
organisms/1 or greater. Growth and 
dry weight yields increased s ig n i f i ­
cantly at the higher food concentra­
tions. Houde (1978) also showed that 
10% survival of bay anchovy larvae 
could be predicted when prey concen­
trat ion equaled approximately 100/1 
and that the weight of the larvae 
increased 13.4 times in 16 days at a 
prey density of 100/1. Compared to 
larvae of sea bream (Archosargus 
rhomboidal i s ) and lined sole ( Achirus 
1ineatusT  ̂ bay anchovy larvae had the 
best predatory a b i l i t y .  When larval 
growth rates, survival rates, and 
growth efficiencies were considered, 
however, sea bream larvae were the 
most e f f ic ie n t  predators and the least  
l ike ly  of the three species to be 
l imited by low prey concentrations 
(Houde and Schekter 1980).

Hildebrand and Schroeder (1927) 
examined the stomach contents of bay 
and striped anchovies of the Chesa­
peake Bay. The adults fed primarily  
on mysids and the young fed on cope­
pods. Minor food items of the bay 
anchovy were other anchovies, gastro­
pods, and isopods. Stevenson (1958) 
found that copepods were the most 
abundant organisms in stomachs of both 
species from Delaware Bay, forming 53% 
and 31% in the bay anchovy and the 
striped anchovy, respectively.

Their re la t ive ly  small size and 
large numbers make the anchovies one 
of the most important groups of forage 
f ish in the Gulf of Mexico. Sea birds 
also feed heavily upon these fish.

ENVIRONMENTAL REQUIREMENTS

Ternperature

Bay anchovy tolerate a wider 
temperature range than striped

anchovy. Gallaway and Strawn (1974) 
found the bay anchovy to be seemingly 
unaffected by 32°C+ water temperatures 
near the outfall  from a powerplant 
thermal discharge in Galveston Bay. 
Indeed, Dunham (1972) collected bay 
anchovy in Barataría Bay when the 
water was 39.8°C. Bay anchovy have 
been collected in water ranging from 
4.5° to 39.8°C, while striped anchovy 
have been taken from water ranging 
from 15.0° to 34.9°C (Table 3). As 
previously implied from catch data, 
bay anchovies tend to remain in the 
bays and estuaries during the winter,  
whereas striped anchovy evidently 
winter in deeper water. Temperature 
was not a signif icant predictor for 
bay anchovy population abundance in a 
stepwise multiple regression analysis 
(Livingston et a l.  1976).

Houde (1974) investigated the 
relationship among growth, survival,  
and starvation at temperatures of 22° 
to 32°C for the bay anchovy, the lined 
sole, and the sea bream. The rate at 
which the number of hours a f ter  
hatching until  starvation decreased in 
relat ion to temperature for unfed 
larvae did not d i f fe r  s ignif icantly  
among the three species, ranging from 
-5 .4  to -6.3 hr per degree increase in 
temperature. I f  the "cr i t ica l  period" 
is considered re la t ive  to time of 
hatching, lined soles need not find 
food for 3 to 3.5 days a f ter  hatching, 
but bay anchovy and sea bream must 
feed within 2.5 days of hatching.

Sal in i ty

Both anchovies are euryhaline, 
but the bay anchovy is more often 
found at low s a l in i t ie s  (Table 3).  
The bay anchovy has been taken from 
coastal freshwater to s a l in i t ie s  of 45 
parts per thousand (ppt) and the 
striped anchovy from s a l in i t ie s  of 0.3 
to 44 ppt. Neither Roessler (1970) 
nor Livingston et a l .  (1976) found a 
signif icant correlation between sa­
l i n i t y  and presence of anchovies.
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Table 3. Temperature, s a l in i ty ,  and dissolved oxygen values associated with catches of adult (A) 
and larvae (L) Anchoa m itc h i l l i  and A. hepsetus in the Gulf of Mexico.

lay
:hovy

Striped
anchovy

Sal in i ty  
(ppt)

Temperature
(°C)

Dissolved oxygen 
(mg/1) References

A 15 Reid 1955
A 24.5-32.5 Gall away and Strawn 1974
A 0.4-33.9 5.5-39.8 Dunham 1972

A 10.0-32.0 21.5-29.5
A 7.0-29.9 19.5-34.9 Perret 1971

A 0.0-31.5 5.0-34.9
A 1.5-17.8 28.0-30.1 Juneau 1975

A 0.0-25.8 4.5-32.1
A 0.3-14.9 15.0-34.9 Tarver and Savoie 1976
A 4.1-30.7 19.3-30.6 3.0 -  8.7 Barrett et a l . 1978

A 0.0-32.9 6.9-31.5 1.5-11.9
A 7.5-24.9 Swingle and Bland 1974

A 25.0-30.0
A 7.5-25.9 21.1-31.1 Gunter and Hal 1 1963

A 0.1-29.0 16.7-31.1
A 0.0-34.0 Swingle 1971

A 4.3-21.3 29.4-30.5
A 17.1-27.6 Franks 1970

A 7.0-29.0
A 1.8-11.1 Gunter and Hal 1 1965
L 17.5-35.5

A 0.2-35.7
A 17.3-44.1 15.5-34.0 Roessler 1970

A 15.5-45.2 16.0-34.0



Dissolved Oxygen

Bay anchovies have been taken 
from water containing no more than 1.5 
mg/1 dissolved oxygen and striped 
anchovies have been taken from water 
with 3.0 mg/1 dissolved oxygen (Table
3). The bay anchovy is certain ly  
susceptible to oxygen depletions, but 
both Gall away and Strawn (1974) and 
Livingston et a l .  (1976) found that  
the bay anchovy showed i ts  tolerance 
by being the dominant f ish in 
pollution-stressed areas.

Other Environmental Requirements

The l i te ra tu re  is replete with 
generalit ies about environmental 
conditions associated with catch data, 
but contains l i t t l e  specific informa­
tion. Reid (1955) collected bay 
anchovy in East Bay, Galveston, Texas, 
over a mud to muddy sand substrate in

water with a 50-cm to 70-cm turb id ity  
value. Livingston (1975) speculated 
that  bay anchovies may be attracted to 
areas of high turbidity .  Gall away and 
Strawn (1974) concluded that bay 
anchovy in Galveston Bay preferred a 
sand and s i l t  substrate with no water 
current to oyster reefs. Bay
anchovies are usually associated with 
the "shallows," while striped 
anchovies are more often associated 
with deeper water in the bays and
outer margins of the sampling areas. 
Hoese et a l .  (1968) recorded that bay
anchovy were taken from 11 m in the ir
daytime trawls in the Aransas Pass 
area.

Catches of striped anchovy at  
Buttonwood Canal, Florida, (Roessler 
1970) were s ign if icant ly  posit ively  
correlated with temperature, r a in f a l l ,  
and season (higher catches in summer). 
There were also s ign if icant ly  higher 
catches on ebb tides.

11



LITERATURE CITED

Adkins, G., and P. Bowman. 1976. A 
study of the fauna in dredged 
canals of coastal Louisiana. La. 
Wildi.  Fish. Comm., Oysters, 
Water Bottoms arid Seafoods D iv . , 
Tech. Bui 1. 18. 72 pp.

Arnold, E.L .,  J r . ,  R.S. Wheeler, and 
K.N. Baxter. 1960. Observations 
on fishes and other biota of East 
Lagoon, Galveston Island. U.S. 
Fish Wildi. Serv. Spec. Sei. Rep. 
Fish. No. 34. 4:1-30.

Barrett ,  B.B., J.L. Merrel1, T.P.
Morrison, M.C. Gi l lespie ,  E.J. 
Ralph, and J.F. Burdon. 1978. A 
study of Louisiana's major estu­
aries and adjacent offshore 
waters. La. Dep. Wildi.  Tech. 
B u l l . 27. 197 pp.

Bechtel, T .J . ,  and B.J. Copeland.
1970. Fish species diversity
indices as indicators of pollu­
tion in Galveston Bay, Texas. 
Contrib. Mar. Sei. 15:103- 
132.

Benson, N.G., ed. 1982. Life history 
requirements of selected f in f ish  
and shell f ish in Mississippi 
Sound and adjacent areas. U.S. 
Fish and ■ W i ld l i fe  Service, 
Office of Biological Services, 
Washington, D.C. FWS/OBS-81/51. 
97 pp.

Bigelow, H.B., and W.C. Schroeder.
1953. Fishes of the Gulf of
Maine. U.S. Fish Wildi.  Serv.
Fish. Bui 1. 74. 577 pp.

Bigelow, H.B., M.G. Bradbury, J.R. 
Dymond, J.R. Greeley, S.F.
Hildebrand, G.W. Mead, R.R.
M i l le r ,  L.R. Rivas, W.C. 
Schroeder, R.D. Suttkus, and V.D. 
Vladykov. 1963. Fishes of the
western North Atlantic . Mem.

Sears Foundation Mar. Res. Vol.
I I .  630 pp.

Burns, C. . 1970. Fishes rare ly  caught 
in shrimp trawl. Gulf Res. Rep. 
3:110-130.

Christmas, J .Y . ,  G. Gunter, and E.C. 
Whatley. 1960. Fishes taken in 
the menhaden fishery of Alabama, 
Mississippi,  and eastern Louisi­
ana. U.S. Fish Wildi. Serv. 
Spec. Sei. Rep. Fish. No. 339.

Daly, R.J. 1970. Systematics of 
southern Florida anchovies 
(Pisces: Engraulidae). Bull .
Mar. Sei. 20(1):70-104.

Darnell ,  R.M. 1961. Trophic spectrum 
of an estuarine community, based 
on studies of Lake Pontchartrain, 
Louisiana. Ecology 4 2 (3 ) :553-568.

Dawson, C.E. 1963. Length-weight 
relationships of some Gulf of 
Mexico fishes. Trans. Am. Fish. 
Soc. 94 (3 ) :279-280.

Detwyler, R., and E.D. Houde. 1970. 
Food selection by laboratory- 
reared larvae of the scaled 
sardine, Harengula pensacolae 
(Pisces, Clupeidae) and the bay 
anchovy, Anchoa mi tchi11 i 
(Pisces, Engraulidae). Mar. 
Biol.  7:214-222.

Dunham, F. 1972. A study of commer­
c ia l ly  important estuarine-  
deperiderit industrial f ishes. La. 
Wildi. Fish. Comm., Oysters, 
Water Bottoms, and Seafood Div.,  
Tech. Bui 1 . 4 .  63 pp.

Franks, J.S. 1970. An investigation 
of the fish population within the 
inland waters of Horn Island, 
Mississippi. Gulf Res. Rep. 
3(1): 3-104.

12



Gallaway, B.ü . ,  and K. Strawn. 1974. 
Seasonal abundance and d i s t r i ­
bution of marine fishes at a 
hot-water discharge in Galveston 
Bay, Texas. Contrib. Mar. Sei. 
18:71-137.

Gallaway, B.J .,  and K. Strawn. 1975. 
Seasonal and areal comparisons of 
f ish diversity indices at a 
hot-water discharge in Galveston 
Bay, Texas. Contrib. Mar. Sei. 
19:81-89.

Gunter, G., and G.E. Haii .  1963. 
Biological investigations of the 
St. Lucie Estuary (Florida) in 
connection with Lake Okeechobee 
discharges through the St. Lucie 
Canal. Gulf Coast Res. Rep. 
1(5):189-307.

Gunter, G., and G.E. Haii .  1965. A 
biological investigation of the 
Caloosahatchee Estuary of 
Florida. Gulf Coast Res. Rep. 
2(1): 1-71.

Haskell, W.A. 1961. Gulf of Mexico 
trawl fishery for industrial 
species. Commer. Fish. Rev. 
23(2): 1-6.

H e l l ie r ,  T.R. ,  Jr .  1962. Fish pro­
duction and biomass studies in 
relation to photosynthesis in the 
Laguna Madre of Texas. Publ.
Inst.  Mar. Sei. Univ. Tex. 
8 : 1- 22 .

Hildebrand, S.F. 1943. A review of 
the American anchovies (Family
Engraulidae). Bull . Bingham 
Oceanogr. Collect.  Yale Univ. 
8(2): 1-165.

Hildebrand, S.F.,  and L.E. Cable.
1930. Development and l i f e  
history of fourteen teleostean 
fishes at Beaufort, North Caro­
lina .  Bull . U.S. Bur. Fish.
46:383-488.

Hildebrand, S .F., and W.C. Schroeder. 
1927. Fishes of Chesapeake Bay. 
Bull. U.S. Bur. Fish. 43:109- 
111.

Hoese, H.D., and R.H. Moore. 1977. 
Fishes of the Gulf of Mexico: 
Texas, Louisiana, and adjacent 
waters. Texas A&M Univ. Press, 
College Station. 327 pp.

Hoese, H.D., B.J. Copeland, F.N. 
Moseley, and E.D. Lane. 1968. 
Fauna of the Aransas Pass In le t ,  
Texas. I I I .  Diel and seasonal 
variations in trawlable organisms 
of the adjacent area. Tex. J. 
Sei. 20:33-60.

Houde, E.D. 1974. Effects of temper­
ature and delayed feeding on 
growth and survival of larvae of 
three species of subtropical 
marine fishes. Mar. Biol.

•26:271-285.

Houde, E.D. 1977. Food concentration 
and stocking density effects on 
survival and growth of
laboratory-reared larvae of bay 
anchovy, Anchoa mi tc h i l l i , and 
lined sole, Achi rus 1ineatus. 
Mar. B io l . 43:333-341.

Houde, E.D. 1978. Cri t ica l food 
concentrations for larvae of 
three species of subtropical 
marine fishes. Bull . Mar. Sei. 
2 8 (3 ) :395-411.

Houde, E.D., and R.C. Schekter. 1980. 
Feeding by marine fish larvae: 
developmental and functional 
responses. Environ. Biol. Fishes 
5(4):  315-334.

Jones, P.W., F.D. Martin, and J.D. 
Hardy, Jr. 1978. Development of 
fishes of the Mid-Atlantic Bight. 
An atlas of eggs, la rva l ,  and 
juvenile stages. Acipenseridae 
through Ictaluridae. U.S. Fish 
Wildi.  Serv. Biol. Serv. Program. 
FWS/OBS-78/12. Vol. 1:153-163.

Jones, R.S., B.J. Copeland, and H.D. 
Hoese. 1965. A study of the 
hydrography of inshore waters iri 
the western Gulf of Mexico of f  
Port Aransas, Texas. Publ. Inst.  
Mar. Sei. Univ. Tex. 11:22- 
32.

13



Juneau, C.L. 1975. An inventory and 
study of the Vermilion Bay- 
Atchafalaya Bay Complex. La. 
Wildi.  Fish. Comm., Oysters, 
Water Bottoms, and Seafoods D iv . ,  
Tech. Bui 1. 13. 153 pp.

Kuntz, A. 1914. The embryology and 
larval development of Bairdiella  
chrysura and Anchovia m i tc h i l1 i . 
U.S. Bur. Fish. Bull . (1913) 
33:1-19.

Livingston, R.J. 1975. Impact of 
kraf t  pu 1p-mi11 effluents on 
estuarine and coastal fishes in 
Apalachee Bay, Florida, USA. 
Mar. Biol.  32(1): 19-48.

Livingston, R.J.,  G.J. Kobylinski, 
F.G. Lewis I I I ,  and P.F. 
Sheridan. 1976. Long-term 
f luctuations of epibenthic f ish 
and invertebrate populations in 
Apalachicola Bay, Florida. U.S. 
Natl. Mar. Fish. Serv. Fish. 
Bull.  74(2): 311-322.

Mansueti, A .J . ,  and J.D. Hardy, Jr.  
1967. Bay anchovy. Pages 86-90; 
Striped anchovy. Pages 83-85 jrn 
E.E. Deubler, J r . ,  ed. Develop­
ment of fishes of the Chesapeake 
Bay region. Part I .  Nat.
Resour. Inst. Univ. Md.

Matlock, G.C., R.A. Marcello, J r . ,  and 
K. Strawn. 1975. Standard
length-total length relationships 
of gulf menhaden (Brevoortia 
patronus) (Goode), bay anchovy 
( Anchoa m i t c h i l l i ) Valenciennes, 
and Atlantic croaker ( Micropogon 
undulatus) (Linnaeus}! from 
Galveston Bay. Trans. Am. Fish. 
Soc. 104:408-409.

Moore, R.H. 1978. Variations in the
diversity of summer estuarine
fish populations in Aransas Bay, 
Texas, 1966-1973. Estuarine 
Coastal Mar. Sei. 6:495-501.

Perret, W.S. 1971. Cooperative Gulf 
of Mexico estuarine inventory and 
study, Louisiana - Phase IV, 
Biology. La. Wildi.  Fish. Comm, 
pp. 31-69.

Ph i l l ips ,  T.D. 1981. Spawning season 
of the ' bay anchovy, Anchoa 
ni i t e h i 11 i (Valenciennes), in 
Tampa Bay, Florida, determined 
from egg and larval surveys. 
Fia. Sei. 44:21.

Reid, G.K., Jr .  1955. A summer study 
of the biology and ecology of 
East Bay, Texas. Tex. J. Sei. 
7:316-343.

Roessler, M.A. 1970. Checklist of 
fishes in Buttonwood Canal, 
Everglades National Park, 
Florida, and observations on the 
seasonal occurrence and l i f e  
histories of selected species. 
Bull. Mar. Sei. 20(4):860-890.

Sheridan, P.F. 1978. Food habits of 
the bay anchovy (Anchoa 
mi t c h i l 1 i ) in Apalachicola Bay, 
Florida. Northeast Gulf Sei. 
2:126-132.

Shipp, R.L. 1979. Summary of knowl­
edge of forage fish species of 
Mobile Bay and v ic in i ty .  Pages 
167-176 jm H.A. Loyacano, J r . ,  
and J.P. Smith, eds. Symposium 
on the Natural Resources of the 
Mobile Estuary, Alabama. May 
1979. U.S. Army Corps of Engi­
neers, Mobile, Ala.

Stevenson, R.A., Jr. 1958. The 
biology of the anchovies Anchoa 
mi tc h i11 i mi tc h i11 i Cuvier and 
Valenciennes 1848 and Anchoa 
hepsetus hepsetus Linnaeus 1758 
in Delaware Bay. M.A. Thesis. 
University of Delaware, Newark. 
56 pp.

Swingle, H.A. 1971. Biology of 
Alabama estuarine areas--coopera- 
t ive Gulf of Mexico estuarine 
inventory. Ala. Mar. Resour. 
Bui 1. 5. 123 pp.

Swingle, H.A., and D.B. Bland. 1974. 
A study of the fishes of the 
coastal watercourses of Alabama. 
Ala. Mar. Resour. Bull . 10:17- 
102.

14



rabb, D.C., and R.B. Manning. 1961. 
A checklist of the flora and 
fauna of northern Florida Bay and 
adjacent brackish waters of the 
Florida mainland collected during 
the period July 1957 through 
September 1960. Bull .  Mar. Sei. 
Gulf Caribb. 11 (4 ) :552-649.

Tarver, J.W., and L.B. Savoie. 1976. 
An inventory and study of the 
Lake Pontchartrain-Lake Maurepas 
estuarine complex -  Phase I I ,  
Biology. La. Wildi.  Fish. Comm., 
Oysters, Water Bottoms, and 
Seafoods D iv . ,  Tech. Bull .  19:7- 
99.

15



5 0 2 7 2  -101

REPORT DOCUMENTATION 1¡ - R e p o r t  n o .  2 . 

PAGE 1 FWS/OBS-82/11.14*
3. R e c ip ie n t's  A ccess ion  No.

4 . T it le  and  s u b t it le  Species Profiles: L ife  Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates (Gulf of Mexico)- 
Bay Anchovy and Striped Anchovy

5. R e po rt Date

October 1983
6.

7. A u th o r(s )

H. Randall Robinette
8. P e r fo rm in g  O rg a n iz a tio n  R ept. No.

9. P e r fo rm in g  O rg a n iz a tio n  N am e and  A dd re ss

Department of W ild l i fe  and Fisheries 
P.O. Drawer LW
Mississippi State University  
Mississippi S tate, MS 39762

IO . P ro je c t/T a s k /W o rk  U n it  No.

11. C o n tra c t(C ) o r G ran t(G ) No.

(C)

(G)

12. S p o n s o rin g  O rg a n iz a t io n  N am e and A dd re ss

National Coastal Ecosystems Team U.S. Army Corps of Engineers 
Fish and W ild l ife  Service Waterways Experiment Station 
U.S. Department of the In te r io r  P.O. Box 631 
Washington, DC 20240 Vicksburg, MS 39180

13. Type  o f R epo rt & P eriod  Covered

14.

15. S u p p le m e n ta ry  N otes

*U.S. Army Corps of Engineers report No. TR EL-82-4.

16. A b s tra c t (L im it:  200  w o rd s )

Species profiles  are l i te ra tu re  summaries of the taxonomy, morphology, range, l i f e  history, 
and environmental requirements of coastal aquatic species. They are prepared to assist  
in environmental impact assessment. The bay anchovy (Anchoa m itc h i l l i  ) is one of the most 
abundant pelagic estuarine species and the striped anchovy (Anchoa hepsetus ) is a common 
pelagic estuarine species along the entire  coast of the northern Gulf of Mexico. Both fish  
are important forage species because of th e ir  abundance and small size. Strioed anchovies 
may have two major spawning periods (spring and summer), but spawning of bay anchovies 
probably occurs throughout the year. Length-weight relationships of the bay anchovy and 
striped anchovy are sim ilar. Zooplankters (especially copepods) constitute the major 
portion of the d ie t of both species. Bay anchovies and striped anchovies have been taken 
from water with temperatures ranging from 4 .5° to 39.8° C and 15.0° to 34.9° C, respectively, 
from water with dissolved oxygen ranging from 1.5 mg/1 to 11.9 mg/1 and 3.0 mg/1 to 8.7 
mg/1, respectively; and from water with s a l in i ty  ranging from 0.0 ppt to 45.0 ppt and 0.3  
ppt to 44 ppt, respectively. Bay anchovies occur more often at low s a l in it ie s  than do 
striped anchovies.

17. D o c u m e n t A n a ly s is  a. D e s c r ip to rs

Estuaries 
Fi shes 
Populations 
Food habits
b. Iden tifie rs /O p en -E nded  Term s

Bay anchovy 
Striped anchovy 
Anchoa m itc h i l l i  
Anchoa hepsetus
c. COSATI F ie ld /G ro u p

Life  history  
Embryology 
Spawning

18. A v a i la b il i ty  S ta te m e n t

Uniimited
19. S e c u rity  C lass (T h is  R epo rt)

Unclassified
20. S e c u rity  C lass (Th is  Page)

Unclassified___

21. No. o f Pages
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REGION 1
Regional Director
U.S. Fish and Wildlife Service
Lloyd Five Hundred Building, Suite 1692
500 N.E. Multnomah Street
Portland, Oregon 97232

REGION 2
Regional Director
U.S. Fish and Wildlife Service
P.O. Box 1306
Albuquerque, New Mexico 87103

REGION 3
Regional Director 
U.S. Fish and Wildlife Service 
Federal Building, Fort Snelling 
Twin Cities, Minnesota 55111

REGION 4
Regional Director 
U.S. Fish and Wildlife Service 
Richard B. Russell Building 
75 Spring Street, S.W. 
Atlanta, Georgia 30303

REGION 5
Regional Director
U.S. Fish and Wildlife Service
One Gateway Center
Newton Corner, Massachusetts 02158

REGION 6
Regional Director
U.S. Fish and Wildlife Service
P.O. Box 25486
Denver Federal Center
Denver, Colorado 80225

REGION 7
Regional Director 
U.S. Fish and Wildlife Service 
1011 E. Tudor Road 
Anchorage, Alaska 99503



As the Nation’s principal conservation agency, the Department of the Interior has respon­
sibility for most of our nationally owned public lands and natural resources. This includes 
fostering the wisest use of our land and water resources, protecting our fish and wildlife, 
preserving the-environmental and cultural values of our national parks and historical places, 
and providing for the enjoyment of life through outdoor recreation. The Department as­
sesses our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department also has a major responsibility for 
American Indian reservation communities and for people who live in island territories under 
U.S. administration.


