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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 '
comprehensive sketch of the biological characteristics and environmental
requirements 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 and financed by the U.S. Army Corps of Engineers %.:?
and the U.S. Fish and Wildlife Service.

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

Information Transfer Specialist
National Coastal Ecosystems Team
U.S. Fish and Wildlife Service 4 .
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. Customiary .- -

Multiply To Obtain

nillimeters (gn) 0.03937 inches
centimeters (cm) 0.3937 inches . .
meters (m) 3.281 feet
kilometers (kin) 0.6214 miles

square meters (m) 2 10.76 square feet
square kilometers (km') 0.3861 square nileshectares (ha) 2.471 acres -

liters (1) 0.2642 gallons

cubic meters (in) 35.31 cubic feet
cubic meters 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 1.102 short tons
kilocalories (kcal) 3.968 British thernal units

Celsius degrees 1.8(°C) + 32 Fahrenheit degrees

U.S. Customary to Metric .

inches 25.40 millimeters .
inches 2.54 centimeters
feet (ft) 0.3048 meters "
fa thoms 1.829 meters
miles (mi) 1.609 kilometers
nautical miles (nmi) 1.852 kilometers

square feet (ft2) 0.0929 square meters
acres 0.4047 hectares
square miles (mi<) 2.590 square kilometers

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

ounces (oz) 28.35 grans
pounds (lb) 0.4536 ki 1 ograns
short tons (ton) 0.9072 metric tons ,-,,,
British thermal units (Btu) 0.2520 kilocalIoes

Fahrenheit degrees 0.5556('F - 32) Celsius degrees - --
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Figure 1. Sand lance.

SAND LANCE

NOMENCLATURE/TAXONOMY/RANGE spatial changes in the genus Ammodytes
from the northwest Atlantic and

Scientific name .............. Ammodytes distinguished groups with high,
spp. intermediate, and low meristic

Preferred common name ........... Sand counts. The intermediate group was
lance (Figure 1) split, and fish with high to inter-

Other common names ......... Sand eel, mediate counts were named A. dubius
sand launce, lant, lance, equille, and those with low to intermediate
northern sand lance (A. dubius), counts were named A. hexapterus
American sand lance (A. americanus) ( A. americanus). The range of

Class .................. Osteichthyes meristic characteristics and overlap
Order ..................... Perciformes between species of this genus over a" Family .................... Ammodytidae wide geographic area were significant

(Table 1). As a result of this

variation, sand lance in the North
Geographic range: From northern Atlantic area off the coast of the

Labrador and Hudson Bay south to U.S. (Ammodytes spp.) will be covered
Cape Hatteras (Bigelow and Schroeder as a combined group in this profile.1953; Richards et al. 1963; Liem and

Scott 1966) and from upper estuaries The body of the sand lance is
(Norcross et al. 1961) to the edge small, elongate, and slender. Body
of the Continental Shelf (Richards depth is uniform from the opercular
and Kendall 1973)(Figure 2). This region to the beginning of the anal
genus is most abundant, however, fin. Body depth then begins to taper
along the inner half of the towards the caudal peduncle. The tail
Continental Shelf and is most is forked. The anal fin originates
commonly associated with sandy under the 29th or 30th dorsal fin
substrates (Bigelow and Schroeder ray. The lateral line is straight.
1953; Grosslein and Azarovitz 1982). The mouth is terminal with lower jaw

projecting forward and no teeth (Liem
and Scott 1966). Fin ray counts vary

MORPHOLOGY/IDENTIFICATION AIDS as in Table 1.

Meristic values of sand lance Color of individual fish is vari-vary greatly with latitude as well as able. The dorsal surface can be ,_'. ,

with distance from shore at the same olive, brown, or bluish green. Lower
latitude (Backus 1957; Richards et al. sides are silver with a dull white
1963; Winters 1970; Scott 1972; ventral region. Some individuals have
Pellegrini 1976). Richards et al. a steel-blue iridescent longitudinal
(1963) demonstrated various types of stripe.

e'- o . -e
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Sand lance eggs, larvae, and The model which describes this
postlarvae were described by Norcross relationship is: f = 0.328 1 3.857
et al. (1961), Williams et al. (1964), where f is fecundity (number of eggs)
Richards (1965), and Smigielski et al. and 1 is fork length (cm). Estimates
(1984), and can be distinguished from of weight loss during spawning of
those of other species on the basis of females range from 30% to 45% (Scott % %
morphology. 1972; Westin et al. 1979; Smigielski

et al. 1984).

REASON FOR INCLUSION IN SERIES
Sand lance eggs range in diameter

Sand lance are widespread along from 0.67 to 1.03 mm and have a single
the northeast coast of the U.S. bright yellow oil globule (Williams et
(Sherman et al. 1981; Morse 1982). al. 1964; Smigielski et al. 1984).
They are abundant and are an important Eggs hatch from November to May when _
prey species for many predatory fishes water temperatures drop below 9 OC
important to commercial and (Wheatland 1956; Norcross et al. 1961; -
recreational fisheries and are also Richards and Kendall 1973).
important prey for marine mammals. Incubation times of eggs spawned in
Sand lance occur in estuarine, open the laboratory ranged from 30 days at
coastal, and offshore habitats. 10 °C to 82 days at 2 °C (Smigielski
Contiguous overlapping populations et al. 1984).
provide linkages between these habitat
types and coastal regions.

Larvae

LIFE HISTORY Larvae are approximately 3 to 4
mm in length at hatching. After a 4

Spawning planktonic stage of 2 to 3 months
(Grosslein and Azarovitz 1982), during

Sand lance mature during their which they grow to about 35 mm (Scott
first or second year (Westin et 1973a), they become semidemersal.
al. 1979), and males reach maturity Larvae reared in captivity at 7 °C
several months before females (Scott exhibited schooling behavior at a size
1968). Spawning occurs principally of 35 to 40 mm 90 days after hatching,
from November to March (Bigelow and and first burrowed into the sand at
Schroeder 1953; Norcross et al. 1961). 133 days after attaining a size of 35
Larval fish survey data indicate that to 40 mm (Smigielski et al. 1984).
spawning occurs principally inshore
although evidence exists of some Larvae are most abundant off the
offshore spawning activity (Richards mouths of major estuaries but are
and Kendall 1973; Sherman et al. 1981; common out to the edge of the
Sherman et al. 1984). Sand lance lay Continental Shelf (Norcross et al.
demersal eggs that are deposited on or 1961; Richards and Kendall 1973).
in sand substrates or on gravel Major concentrations of larvae have .....
surfaces (Ehrenbaum 1904; Williams et consistently occurred in the Georges
al. 1964). Sand lance larvae are Bank and the Nantucket Shoals to Long
distributed over a wide area of the Island, New York, regions since 1976 i-
shelf in winter (Sherman et al. 1984). (Sherman et al. 1981; Morse 1982).

Norcross et al. (1961) found that
Fecundity and Eggs larvae increased in size in samples .r .1" •,

taken along nearshore to offshore .P ,1-.
Westin et al. (1979) showed that transects, suggesting that the larvae

sand lance in the Merrimack River may be able to undertake directed ,Y Z-
exhibited size specific fecundity, migrations away from the shore.

44 -A:> '.-:>.
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Richards (1976) reported the Sand lance are generally found
occurrence of heterotypic schools of over sandy substrates. Sand is used
sand lance and herring (Clupea as a refuge. Individual fish have
harenqus harengus) postlarvae. The been observed to burrow into the sand
ubiquity of this behavior is unknown, and remain either partly buried (with
Heterotypic schooling has been either anterior or posterior body
reported in several diverse species parts exposed) or totally buried after .. _
groups (Nursall and Pinsent 1969; emerging headfirst and then backing up
Ogden and Erlich 1977; Frank and (Meyer et al. 1979). European sand
Leggett 1983; Auster 1984). This lance species are reported to school
behavior is believed to be an adaptive diurnally and seek refuge in sand
response to predation: increased substrates at night. Schools reform
school size reduces the probability of at dawn (Kuhlmann and Karst 1967).
predation on any individual.

Copepods are the major prey of 6 __

juvenile and adult sand lance (Reay
Sand lance larvae feed diurnally. 1970; Scott 1973b; Meyer et

Their diet consists of phytoplankton, al. 1979). The inclusion of less
invertebrate eggs, and copepod important prey items such as
nauplii. As the fish increases in crustacean larvae (Scott 1973b) and "
size, phytoplankton such as chaetognaths (Meyer et al. 1979) in
peridinians decrease in importance and the sand lance diet probably reflects
copepod nauplii increase. When larvae the utilization of locally abundant
become about 21 mm long, their diet prey.
consists mostly of adult copepods
(Covill 1959).

GROWTH CHARACTERISTICS
- ___ a

Juveniles and Adults Reay (1970) reported that 1- to
3-year-old fish dominate sand lance

Juvenile and adult sand lance populations but individuals can live
have generally been found in schools to 9 years of age and grow to a total
during the day. Meyer et al. (1979) length of 37 cm (Scott 1968).
observed school sizes ranging from Comparison of length-at-age data
about 100 to tens of thousands of suggests that growth rate increases -
fish. We have observed schools of from the New York Bight to the Nova
about 20 to 100 individuals along the Scotia banks (Grosslein and Azarovitz ."-

coast. This observation is consistent 1982).
with those reported for Hyperoplos
lanceolatus and A. tobianus off Europe Pellegrini (1976) found that sand
by Kuhlmann and Karst T1967), who lance from the Merrimack River,
observed school sizes of 30 to 300. Massachusetts, had a weight-length
In general, school size seems to be relationship described by the model:
smaller in shoaler water, increasing
as water depth increases. However, log W (g) = -2.718 + 3.098 log L (mm)
schools may occur at any depth in the
water column (Meyer et al. 1979). This model agrees with weight-length

relationships found by Scott (1972)
The shape of sand lance schools for sand lance on the Newfoundland

is generally compressed vertically and Grand Banks and Emerald Bank.
lengthwise. In shallow water, schools
tend to be more compressed vertically Growth is fastest during the
and longer than in deeper water first year of life and slows with
(Kuhlmann and Karst 1967; Meyer et al. increasing age. The Von Bertalanffy
1979). growth model for sand lance from the .. .

5
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Merrimack River, generated from the south to north (Grosslein and
* Ford-Walford relationship, is Azarovitz 1982). %

- It : 24.08 (l-e-O. 2 508(t+O.5970)). Although no specific data exist
on disdases of sand lance in the North

This model includes both males and Atlantic, other studies in the
females because their growth rates did literature suggest that certain trends
not differ significantly (Pellegrini have been discerned in pollution-
1976). related diseases. Sand lance in

coastal waters of northeastern Un'ted
States are associated with surficial

FISHERY sediments through their burrowing
behavior. In fishes other than sand

The use of sand lance in the lance, fin necrosis has been
U.S., limited to occasional use in the associated with high coliform counts
baitfish industry, has not been in coastal waters (Mahoney et
extensive. Annual landings between al. 1973) and with high concentrations -. -
1965 and 1973 ranged from 0 to 75 of heavy metals in sediments (Carmody
metric tons (Grosslein and Azarovitz et al. 1973). The frequency rf skin
1982). Historically, Bigelow and tumors in geographically separated . ..-
Schroeder (1953) reported that more populations of flatfishes has been
than 30 metric tons (67,800 pounds) correlated with environmental rather
were landed in 1919 and over 9 metric than with genetic factors (Stich et

, tons (20,000 pounds) in 1946, from al . 1976). The relationships
traps in Massachusetts. National discerned in these studies may apply
Marine Fisheries Service survey data to sand lance populations as well.
indicate that the sand lance
population in the northwest Atlantic
increased greatly after 1974 ENVIRONMENTAL REQUIREMENTS
(Grosslein et al. 1980; Sherman et al.
1981). No plans now exist for the Temperature " '
management of sand lance in 
U.S. waters of the northwest Atlantic. Sand lance occur along the North

American coast from 350 N to 690 N.
ECOLOGICAL ROLE Temperatures within this latitudinal : -:

range vary widely. During the time of
Sand lance are a major link egg development, bottom water tempera-

between zooplankton production and tures can be near 0 °C (Richards et
* fishes of commericial importance. al. 1963; Richards and Kendall 1973).

rhey have been found in the stomachs Scott (1968) reported that sand lance
of a wide variety of species, were taken from the Nova Scotia banks
including Atlantic cod, Gadus morhua; at temperatures ranging from -2 to 11
haddock, Melanogrammus aeglefinus; OC, but they were most abundant
silver hake, Merluccius bilinearis; between 3 and 6 °C. No records of an
white hake, Urophycis tenuis; upper temperature limit have been
yellowtail flounder, Limanda published. Reay (1970) reported that .
ferruginea; and longhorn sculpin, A. tobianus along the south coast of
Myoxocephalus octodecemspinosus (Scott England is active at temperatures as
1968, 1973b; Bowman et al. 1976; high as 18 oc.
Bowman and Langton 1978). They are
also important prey of whales and Salinity -- '
porpoises (Bigelow and Schroeder 1953; *.

Overholtz and Nicolas 1979; Hain et Tolerance of fluctuations in
al. 1982). The importance of sand salinity apparently decreases with
lance as prey of cod increases from increasing age. Sand lance larvae

6 -N... ""
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have been found in waters with defining proper habitat than is the

salinities less than 1.8 ppt although range of substrate particle sizes
only a small percentage were taken in (Reay 1970). ',
samples at salinities less than 30 ppt
(Norcross et al. 1961). Richards et
al. (1963) reported that sand lance Other Environmental Factors
juveniles and adults occur in
salinities ranging from 26 to 36 ppt. European studies have reported on

the light-mediated diel cycle of
activity in other sand lance species.
Direct underwater observations by -

Habitat Kuhlmann and Karst (1967) showed that
sand lance (H. lanceolatus and

Sand lance occur throughout the A. tobianus) are diurnal schoolers,
water column over sandy substrates resting in the sand in groups at
into which they burrow (Bigelow and night. At dawn, schools re-form and
Schroeder 1953; Reay 1970; Meyer et begin feeding. In laboratory studies
al. 1979). The sand lance burrows for of A. marinus, swimming activity was
rest and escape from predators; hence high at light levels of 1000 and 100
much time may be spent within the lux but was greatly reduced at levels
substrate, isolated from the water below 10 lux (Winslade 1974). In the
column. Relatively high bottom same study, it was found that the
current velocities must therefore be threshold light intensity for swimming -
present to maintain aeration of the activity in the field was
interstitial water. The interaction approximately 100 lux, and that buried
of current velocity with substrate sand lance may be able to detect
type in keeping interstitial water light, via the pineal gland, to
oxygenated is more critical in respond to changes in light intensity. . I P.

.4

..-.-* .. -

. . ," -

7

%..... ..-.-.-.. P



Auster,~~~~~ P. 194 Aggegaion of .. ,buE.10.EerudLre

• - ..

AL -

". -.. -'

LITERATURE CITED -"

Auster, P. 1984. Aggregations of Ehrenbaum, E. 1904. Eier und Larven "".

cunner, Tautogolabrus adspersus, and von Fischen der Deutschen Bucht.
cod, Gadus morhua: Co-occurence 3. Fische mit Festsitzenden Eiern.
with a dominant species in a Helgol. Wiss. Meeresunters. 6 p.
temperate marine fish assemblage.
NAFO SCR Doc. 84/VI/l0, 4 p. Frank, K. T., and W. C. Leggett.

1983. Multispecies larval fish
Backus, R.H. 1957. The fishes of associations: accident or adapta-
Labrador. Ammodytidae. Bull. Am. tion? Can. J. Fish. Aquat. Sci. -
Mus. Nat. Hist. 113:307-308. 40:754-762.

Bigelow, H. B., and W. C. Schroeder Grosslein. M. D.. and T. R. Azarovitz.
1953. Fishes of the Gulf of Maine. 1982. Fish distribution. MESA
U.S. Fish Wildl. Serv. Fish. Bull. N.Y. Bight Atlas Monogr. 15. 182 p.
53:1-577. 4 .

Bowman, R. E., and R. W. Langton. Grosslein, M. D., R. W. Langton, and
1978. Fish predation on oil- M. P. Sissenwine. 1980. Recent "%.. , .:
contaminated prey from the region of fluctuations in pelagic fish stocks
the ARGO MERCHANT oil spill. Pages of the Northwest Atlantic, Georges ...
137-141 in In the wake of the ARGO Bank region, in relation to species .
MERCHANT. University of Rhode Island interactions. Rapp. P.-V. Reun.
Graduate School of Oceangraphy, Cons. Int. Explor. Mer 177:374-404.
Kingston.

Hain, J. H. W., G. R. Carter, S. D.
Bowman, R. E., R. 0. Maurer Jr., and Kraus, C. A. Mayo, and H. E. Winn.

3. A. Murphy. 1976. Stomach 1982. Feeding behavior of the
contents of twenty-nine fish species humpback whale, Megaptera
from five regions in the northwest novaeangliae, in the western North
Atlantic. Natl. Mar. Fish. Serv. Atlantic. U.S. Natl. Mar. Fish.
Northeast Fish. Center, Woods Hole, Serv. Fish. Bull. 80:259-268.
Lab. Ref. Doc. 76-10.

Kuhlmann, D. H. H., and H. Karst.
1967. Freiwasserbeobachtungen zum"

Carmody, D. J., J. B. Pearce, and W. Verhalten von Tobiafischschwarmen
E. Yasso. 1973. Trace metals in (Ammodytidae) in der westlichen
sediments of New York Bight. Mar. Ostsee. Z. Tierpsychol. 24:
Pollut. Bull. 4:132-135. 282-297. (Also Transl. Mar. Lab.,

Aberdeen (1392)).
Covill, R. W. 1959. Food and feeding

habits of larvae and postlarvae of Liem, A. H., and W. B. Scott. 1966.
Ammod*tes americanus, 1952-1955. Fishes of the Atlantic Coast of
B u B1. Tingham Oceanogr. Collect. Canada. Fish. Res. Board Can. Bull.
Yale Univ. 17:125-146. No. 155, 485 p. .-..-

9 ..

ai.. 4

-- a- "

, ' a" - -- a ", ,,,. r w "4 *# , ,,."- W "- t', ", ' " ", ' •. "q " ,



Mahoney, J. B., F. H. Midlige, and Reay, R. J. 1970. Synopsis of q
D. G. Devel. 1973. A fin rot biological data on North Atlantic.-..

disease of marine and euryhaline sand eels of the genus Ammodytes. - ...

... .- ..'

fishes in the New York Bight. A. tobianus, A. dubius, A. ameri- ...
Trans. Am. Fish. Soc. 102:596-605. canus and A. marinus. FAD Fish. . -.

Biol. Synop. 82, 42 p. .'-Meyer, T. L., R. A. Cooper, and R R 1S s

R. W. Langton. 1979. Relative
abundance, behavior, and food habits Richards, S. W. 1965. Description of -
of the American sand lance, Ammody- the postlarvae of the sand lance
tes americanus, from the Gulf of (Ammodytes) from the east coast of .,
Maine. U.S. Natl. Mar. Fish. Serv. North America. J. Fish. Res. Board . "-
Fish. Bull. 77:243-253. Can. 22:1313-1317.

Morse, W. 1982. Spawning stock Richards, S. W. 1976. Mixed species
- biomass estimates of sand lance, schooling of postlarvae of Ammody-

Ammodytes sp., off northeastern tes hexapterus and Clupea harengus
United States, determined from harengus. J. Fish. Res. Board Can.
MARMAP plankton surveys, 1974-1980. 33:843-844.
ICES C.M. 1982/G:59, 11 p.

Norcross, J. J., W. H. Massmann, and Richards, S. W., and A. W. Kendall, .
E.B. Joseph. 1961. Investigations of Jr. 1973. Distribution of sand
inner continental shelf waters off lance, Ammodytes sp., larvae on the
lower Chesapeake Bay. Part II. Sand continental shelf from Cape Cod to
lance larvae, Ammodytes americanus. Cape Hatteras from RV Dolphin
Chesapeake Sci. 2:49-59. surveys in 1966. U.S. Natl. Mar. -

Fish. Serv. Fish. Bull. 71:371-386. b -
Nursall, J. R. and M. E. Pinsent. -
1969. Aggregations of spottail Richards, S. W., A. Perlmutter, and
shiners and yellow perch. J. Fish. D. C. McAneny. 1963. A taxonomic
Res. Board Can. 26:1672-1676. study of the genus Ammodytes from %• 4

A. the east coast of North America
Ogden, J. C., and P. R. Erlich. 1977. (Teleostei: Ammodytes). Copeia

The behavior of heterotypic resting 1963:358-377.
schools of juvenile grunts
(Pomadasyidae). Mar. Biol. (Berl.) -
42:273-280. Scott, J. S. 1968. Morphometrics,

distribution, growth and maturity .
Overholtz, W. J., and J. R. Nicolas. of offshore sand launce (Ammodytes

1979. Apparent feeding by the fin dubius) on the Nova Scotia banks.
whale, Balaenoptera physalus, and 3. Fish. Res. Board Can. 25:1775-
humpback whale, Megaptera novaeang- 1785.
liae, on the American sand lance, *.-.,

Ammodytes americanus, in the Scott J. S. 1972. Morphological and .
Northwest Atlantic. U.S. Natl. meristic variation in Northwest
Mar. Fish. Serv. Fish. Bull. Atlantic sand lances (Ammodytes).
77:285-287. J. Fish. Res. Board Can. 29:1673- :

H. Aspects-of 1678.
Pellegrini, R. H. 1976. Aspects of.,.
the biology of the American sand Scott, J. S. 1973a. Otolith structure
lance, Ammodytes americanus, from and growth in the northern sand
the lower Merrimack River estuary, lance, Ammodtes dubius, from the .-
Massachusetts. M. S. Thesis. Scotian shelf. IC-'Res. Bull.
University of New Hampshire. 53 p. 10:107-115. . i"

"1 I0 %

,. : - .- .- - -. -. , - ', ', .' -. '. .- ,. . ; ---- .-- -. , ,-, .'.- . ....-.. -.- . . ., - - . - -. . -. ; , . .. - .



-- ,o * Z°'j

I'e~

.

Scott, J. S. 1973b. Food and inferred Stich, H. F., A. B. Acton, and
feeding behavior of northern sand C. R. Forrestor. 1976. Fish tumors .
lance (Ammodytes dubius). J. Fish. and sublethal effects of pollu-
Res. Board Can. 30:451-454. tants. J. Fish. Res. Board Can.

33:1993-2001. S...S . -
Sherman, K., C. Jones, L. Sullivan, W.

Smith, P. Berrien, and L. Ejsymont. Westin, D. T., K. J. Abernethy, _______

1981. Congruent shifts in sand eel L. E. Meller, and B. A. Rogers.
abundance in western and eastern 1979. Some aspects of biology of '"
North Atlantic ecosystems. Nature the American sand lance, Ammodtes
(Lond.) 291:486-489. americanus. Trans. Am. Fish. Soc.

108:328-331.

Sherman, K., W. Smith, W. Morse, M. Wheatland, S. B. 1956. Oceanography
Berman, J. Green, and L. Ejsymont. of Long Island Sound, 1952-1954.
1984. Spawning strategies of fishes VII. Pelagic fish eggs and larvae.
in relation to circulation, Bull. Bingham Oceanogr. Collect.
phytoplankton production, and pulses Yale Univ. 15:234-314.
in zooplankton off the northeastern
United States. Mar. Ecol. Prog. Williams, G. C., S. W. Richards, and .'-
Ser. 18:1-19. E. G. Farnsworth. 1964. Eggs of

Ammodytes hexapterus from Long
Sindermann, C. J. 1979. Pollution- Island, New York. Copeia 1964:242-
associated diseases and abnormali- 243.
ties of fish and shellfish: A
review. U.S. Natl. Mar. Fish. Serv. Winslade, P. 1974. Behavioral
Fish. Bull. 76:717-749. studies on the lesser sand eel %

Ammodytes marinus (Raitt) II. The
Smigielski, A. S., T. A. Halavik, L. effect of light intensity on
J. Buckley, S. M. Drew, and G. C. activity. J. Fish Biol. 6:577-586.
Laurence. 1984. Spawning, embryo
development and growth of the Winters, G. H. 1970. Meristics and
American sand lance Ammodytes morphometrics of sand launce in the
americanus in the laboratory. Mar. Newfoundland area. J. Fish. Res.
Ecol. Prog. Ser. 14:287-292. Board Can. 27:2104-2108.

5.0.

.. ,.
S.. %.•

.. . 11".#."Z
,

•.'. Ii

ZI.-~

• •, . " -



_, .. °,o.' - °

50272-tO1 i * '
" "'

REPORT DOCUMENTATION REPORT NO. . 3. Recipient's Ac.sso. No . "" "

PAGE Biological Report 82(11.66) 1.'_._*
4. Title and Subtitle S. Report Oata

Species Profiles: Life Histories and Environmental Requirements of June 1986

Coastal Fishes and Invertebrates (North Atlantic) -- Sand Lance .

7. Author(s) S. Perfor..ing Org.nz.aon Rept. No

P. J. Auster and L. L. Stewart
4. Performing Organization Name end Address -0. Propect/Task/Work Unit No.

National Undersea Research Program :4
University of Connecticut at Avery Point I. Contracc) or Grant(G) No. '
Groton, CT 06340 (C)

12. Soom....g Org.n.iation N.me nd Address - (0)

National Coastal Ecosystems Team U.S. Army Corps of Engineers 3.TYoeofRepr ,,,od Cocera-

Fish and Wildlife Service Waterways Experiment Station
U.S. Department of the Interior P.O. Box 631
Washington, DC 20240 Vicksburg, MS 39180

IS. Supplementary Notes
S*U.S. Amy Corps of Engineers Renort No. TR EL-82-4. " 05,

16. Abstract (Limit: 200 words)

Species profiles are literature summaries on taxonomy, morphology, range, life history,
and environmental requirements of coastal finfishes and shellfishes. They are designed

to ssist in environmental impact assessment. The systematic classification of the
sand lances Ammodytes americanus and Ammodytes dubius is confusing because of over-
lapping meristic values. In this report, all sana lances in the North Atlantic area
off the coast of the United States are treated as a combined group (Ammodytes spp.).
Sand lances occur in estuarine, open coast, and offshore habitats. They are important -
prey to many commercially and recreationally valuable fish and marine mammals. Spawning
occurs principally inshore between November and March, Larvae are found along the coasts
to the edge of the Continental Shelf. Sand lances occur in schools of from tens to tens of
thousands of individuals. They are planktivorous predators; copepods are their major . - -.
prey item. To rest and to take refuge from predators, sand lances burrow into sand
substrates. One to three-year-old fish dominate populations. Growth rate probably
increases from the New York Bight to the Nova Scotia banks. Exploitation of sand lances
off the Northeast coast of the United States is presently only for baitfish.

17. Oocument Ansiys, a. Oneurpto,.

Estuaries Life cycles Food chains
Marine fishes Growth Temperature se

Salinity Contaminants Feeding habits

b Id.nt1,ers/Oo., Er .de Te,."

Sand lance
Ammod t es .•....

Spawni ng w q'-'

c COSATr Fneld/,... 19- -.,* C.2 N

Release unlimited Unclassified "'
ly C;", I •. %* "

inc I ass if ied___
(See ANSI-ZI" IS) OrI ONL FOOM Z72 I

,er, % ",

% " .. .** 2



+., :..+v,..:-.++ -+..''.'-.-T+:. _ ,- '. ',-: :7. -.. : - ?.,- ,-. --. -.,m--.->:.- 7.

..-.. "

7., 
.' - 

7 7 7 7

%7

X /~s ,-9 a L 1UsTem4 r.I , 17 .-P :i

55 --V %.- ,

61 3
EeT; -- a-Ul -

RGI O I R 2 REG N 3I' ' a oa, a I s, 
, ..

a. 
, ,,s

.P: .- n'aidy aiec Dinal" 
Dr t Rein 

cog}cl 
D i. %

I Vas ceandidieev .. Fs and WidifsevieUS.Fs Team Widlf rice

Jod ie Fude uidnSit 02aOOBx10 Fedra Bii . I Fot-nlln

*I( N tahonal Casai Ecosystems team +I Vr~ Isands % "% *

N o ' 'eq,( ac OacUes Tea,"r-+,
0 Gcfl n CO.~ - .is

*0 Iaos <. M h ocnah Strece Alu uru ,N wMe io8 1 . wn its inst .*

..- ..-. ','

'5 ~..--.+ ,. %

REGION I REGION 2 REGION 3
Regional Do.ec (yy Regional Direcior Regional Director

I S Iish and Wildlie Service U.S. Fish and Wildlife Service IS. Fish and Wildlife Service "

I hd FBse hudred Building. Suite 16On2 GtO. ox 1306 Federal Building. Ft Snelhing.
Spri) N t Muenoiah St reet Alhuquerque, New Mexco X7103 Twin ('iies, Minnesota (e 5 II.

* Portland. ( )egon i7232

REGION 4 REGION 7 REGION 6 .. .

Regioinal l)irechi UtRegional Director Regional I)iiector
I .S f.ish and 'lhlie Servi. I'.S Fi~l and Wllife Setyice 1; Fish and Wldlife Service ' %
Riltard B Russell Building One Gateway ('entet I'.O. Box 25456" 'J"

' I

- + Sptg Siteed. S Newton (ornt.ll Massachusetts (021 ,SM Denvet Federal ('entier Iay"-

-4% -",,.lania. (,eot gia .5,030O3 
D~enver, . ohtladit 802. ..2 5

.%

'% 
.

'.' REGION 7
k .Regional Dlre lii

2 /q~~s~ Fsh and W ll ife SerVice '." :

- IOII) l' 1 udti Road

4- ' 6

,.*,*.,I



J ' - - -. - - - -.

2-

p~t.." .- .

'.1

A A 
-"

' ' J

.. o -.

":EARMN OF THE INTE.RIOR :-'"
~~U.S. FISH AND WILDLIFE SERVICE " "

: ' As the Nation's parincipal conservation aglency, the Department of the Interior has respon-
o'. ,~~~ibility for most of ournationally owned public Ilands and natural resources. This includes { !5~..:.

',.". ~fostering the wisest use of our land and water resources, protecting our fish and wildlife, -. :
.r0. preserving theenvironmental and cultural values of our national parks and historical places,

andproidig fr te ejoyentof ifethrough outdoor recreation. The Department as-sesses our energy and mineral resources and works to assure that their development is in il .qlJ the best interests of all our people. The Department also has a major responsibility for~~~Americ.an Indian reservation communities and for people who live in island territories under .%- -;.
, ~~~U.S . adm inistration.. .' . . ,

J' -_. .

'-N: .: ; . . , .% : . . € . , , . , . , , .. , . . . , .... , ... ,.. .. % , , .



I
V..
'p.

'aN
aS

.5.

"4

44

N

~N)

I

'4V .4

a,

E 'a,

a..5

5'.


