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INTRODUCTION

This manuscript represents an attempt by the authors to compile
the most relevant taxonomic and ecological Titerature on calanoid
copepods in the Georges Bank-Gulf of Maine region. The references
were accumulated as an aid to the plankton sorters at the National
Marine Fisheries Service in Woods Hole, Massachusetts, and the
compilation will probably be most valuable to people pursuing a
similar task.

An earlier version of the manuscript was written in 1978: "A
guide to the developmental stages of common coastal, Georges Bank
and Gulf of Maine copepods," Woods Hole Laboratory Reference Document
Number 78-53. The current version is an attempt to expand and im-
prove this earlier work, based upon discussions with and useful sug-
gestions from colleagues.

In addition to merely compiling literature into a handy sorting
guide, we have included a lot more taxonomic information incorporated
into identification tables. Careful dissection of the copepods and
examination under a dissection (and sometimes a compound) microscope
are necessary in order to use the tables effectively.

The naupliar tables should probably be revised to include the
mandibles, and maxillules should be referred to as first maxillae.
Unfortunately, the body lengths recorded in the tables are not always
from local specimens because the information was not available. It
would not require very much additional time and effort for plankton

sorters currently working in the region to record seasonal mean



lengths (and widths) of the dominant calanoids.

The terminology in the literature used to describe calanoid mor-
phology and anatomy is extremely diverse, and conflicts exist among
the experts on the standardization of these terms. Therefore, it was
decided to quote the original authors in our descriptions even though
the results produce quite a variety of descriptions. We have attempted
to define all the ambiguous terms in the glossary and to note synonyms.
It would be very useful if generalized, Tabelled diagrams of adult male
and female calanoids and a nauplius could be included with the Glossary
section.

Another major goal of this project was to redraw and standardize
the figures from the old "Guide," and incorporate additional figures
if available. This phase has not yet begun.

Although we have done an extensive search of the literature, there
may be additional primary references and new references which could be
incorporated, possibly filling in some of the blanks in the tables and
generating additional tables.

This manuscript should be very useful and time-saving to scientists
and technicians who are required to sort and identify copepods contained
in plankton samples or stomach contents of larval, juvenile, and adult

fish from the Georges Bank-Gulf of Maine region.



GLOSSARY OF TERMS

abdomen - body section posterior to the genital complex; bears no

appendages.
acron - the presomital, non-segmented part of the body.
acuminate - tapers to a slender point.

aesthete - sense organ usually located on antennules in calanoids.

antennae - term usually used for the second biramous set of metasomal

appendages in calanoids.

antennule - term usually used for the first large uniramous set of

metasomal appendages in calanoids.

anus - anai opening occurs on last abdominal segment (anal segment).
apical - at the apex or tip.
article - synonym of segment, joint, or somite.

basipod - basal segment of an appendage; sometimes there are two basipods

and sometimes they are fused into a single element.
basis - same as basipod.
bifurcated - divided into two parts; forked.

bilobed - divided into two lobes.
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branch - same as ramus or furca ( = plural).
bristle - short, stiff, hair-like structure.

brood sack - internal receptacle for eggs or nauplii forming part of

genital complex.

caudal furca - term used to describe uropods (caudal branches);

tail branches.
caudal ramii - same as caudal furca.

cephalon - head; anterior part of body excluding (or including - there

is a conflict) the maxilliped segment.
cephalosome - fused somites forming the head; cephalon plus one or
more pedigerous somites.

cephalothorax - prosome; cephalosome plus one or more pedigerous somites,

if these are completely fused to cephalosome.
chela - claw or pincer.
chelate - claw-1like.

coxa - not to be applied to copepod appendages; proximal or basal seg-

ment of an arthropod 1imb.
coxopod - not to be applied to copepod appendages; same as above.
denticle - tooth-Tike projection.
digitate - has finger-like processes.

distal - located away from point of origin or attachment; opposite of proximal.
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dorsal - at the back of a structure or body; opposite of ventral.

egg sack - same as brood sack.

endopod - articulated with the basipod of a Timb; located on the inner
side of the limb.

exopod - articulated with the basipod of a 1imb; Tocated on the outside

of the 1imb.
filament - thin, thread-Tike projection.
foot - general term for terminal portion of a Timb.

frontal organ - pair of semitubular outgrowths with hairs, plus the

frontal pore.
furca - same as ramii or branches; usually refers to a forked segment.
geniculate - bent, or bendable 1ike a knee joint.
genital segment - the first urosomal segment of the female.
hair - thin, thread-1ike projection.
hook - curved projection.
incurvate - curved inward.

joint - same as segment, article or somite; may be more properly used

to describe actual hinge joint.
labium - Tower 1ip.
labrum - upper 1ip usually above or in front of mandibles.

lTamella - Teaf-like structure.
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lateral - near or on the side of a structure or body.
leg - usually used to refer to swimming Teg.
lobate - having lobes.

mandibles - third pair of cephallic appendages, eacl consisting of a stout
chitonized blade with a dentate inner edge and a palp

(usually biramous).

maxillae - fifth pair of cephallic appendages; same as second maxillae;

uniramous.
maxillipeds - sixth pair of cephallic appendages; uniramous.

maxillules - fourth pair of cephallic appendages; same as first maxillae;

flattened, highly-modified biramous structures.

mesosome - should not be used for copepods; refers to anterior portion

of abdomen.

metasome - pedigerous somites between the cephalon and the major arti-

culation of the body.
naupliar eye - single, simple copepod eye.

neck - one or more fused trunk somites which are narrower than the

cephalosome/cephalothorax.
oral opening - mouth; oral cavity; oral atrium.
pedigerous somites - somites bearing natatory legs 1-5.
penultimate - next to the last.

phyllopopodus - leaf-like; flattened.
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pleopod - not to be used for copepods; usually an abdominal appendage

used for swimming.

plumose (plumulose) - refers to setae covered with shorter, smaller

setae along their margins; feather-Tike.
precoxa - not to be applied to copepod appendages.
prehensile - used for grasping.

prosome - complete body section anterior to the major articulation;

can be divided into cephalon and metasome.
proximal - Tlocated close to the median 1ine of the body; opposite of distal.
pseudochelate - having the appearnce of a chela.
ramus (uni-, bi-, tri-) - branch (one-, two-, or three-branched).
recurved - curving inward to backward.

rostrum - prominent anterior or anterio-ventral projection of the

metasome.
securiform - protective.
segment - same as article, joint, or somite.
serrate - having a notched or toothed edge.

setae - more slender than spines (relative to the base); pliable or

semi-pliable; length varies; tapers gradually to a point.
setose - possessing setae.

somite - same as segment, article or joint.
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spinule - a minute spine.
spinose - possessing spines.
stylet - slender, rigid, pointed, spine-like projection.

subchelate - terminal segment of an appendage reflexed on the sub-

terminal segment to give the appearance of a chela.

subequal - almost equal

swimming feet (also pleopods or pereiopods) - usually present on the
first 5 thoracic somites; first four pairs usually bi-
ramous; fifth pair often specialized in males for copu-

lation and may be reduced or missing in females.

sympod - synonym for basipod; may be 1 or 2 segments forming base

of leg from which endopod and exopod arise.
telson - non-segmented post-somital body region.
terminal - at the tip of.
thorax - area between cephalon and genital complex.
trunk - fused thoracic segments and genital complex.

uropods - same as caudal rami and caudal furca; usually flatened
abdominal appendages which, with the telson, form the

tail fan in some crustaceans.
urosome - complete body section posterior to the major body.

ventral - lower or underside of body or structure; opposite of

dorsal.
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vulva - genital cavity underlying operculum.

wing - triangular (wing-Tike) shaped projection.

*Definitions were taken from an "unofficial" publication called
Monoculus which solicited definitions for a glossary of terms for
copepodologists from its readers; other sources include: J.C.
Roff (1978) Owre and Foyo (1967), Lapedes (1978).
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Acartia clausi Giesbrecht, 1889

Calanoida: Acartiidae

Distribution: A. clausi is widespread and abundant in shoal waters on both sides

of the temperate North Atlantic. It occurs as a stray in the Gulf of St. Lawrence
and from Delaware Bay to Cape Hatteras. It occurs year-round in the Gulf of Maine,
and is a winter-spring species from the Gulf of Maine to Delaware Bay. It has a

more southern distribution than A. longiremis, and it is gradually replaced by
A. tonsa south of the Gulf of Maine.

Ecology: Mainly neritic; eurythermal; euryhaline.

Feeding Habits: Herbivorous, sometimes omnivorous.

Remarks: In the Gulf of Maine, A. clausi propagates in early spring and late

summer.

References: Bigelow, 1926; Bigelow and Sears, 1939; Bowman, 1961; Brodskii, 1967;
Conover, 1956; Conway and Minton, 1975; Deevey, 1960; Mullin, 1967; Ogilvie, 1956;
Sars, 1903; Wilson, 1932.
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Acartia danae Giesbrecht, 1889

Calanoida: Acartiidae

Distribution: A. danae has been recorded from the Gulf of St. Lawrence to

10°15'N Tatitude.

Ecology: Oceanic.

Feeding Habits: Herbivorous.

Remarks: None.

References: Brodskii, 1967; Mullin, 1967; Owre and Foyo, 1967; Rose, 1933;
Wilson, 1932.
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Acartia longiremis (Lil11jeborg, 1853)

Calanoida: Acartiidae

Distribution: A. longiremis is found from the Arctic Ocean to Chesapeake Bay.

It is an inhabitant of shelf water in the southern part of its range (south of
Cape Cod), and does not ordinarily occur in coastal waters or in bays south of
Cape Cod.

Ecology: Neritic; eurythermal; euryhaline.
Lcoliogy

Feeding Habits: Herbivorous.

Remarks: A. longiremis attains its maximum abundance in the Gulf of Maine during

the warmer months.

References: Bigelow, 1926; Bowman, 1961; Mullin, 1967; Sars, 1903; Wilson,
1932.
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Acartia tonsa Dana, 1349

Calanoida: Acartiidae

Distribution: A. tonsa has been reported from the Gulf of St. Lawrence to the

Gulf of Mexico. Cape Cod may be the northern boundary to its occurrence in
significant numbers. It is a summer-fall species from Woods Hole to Delaware
Bay, and occurs year-round from Delaware Bay to Florida. It occurs as a stray

in the Gulf of St. Lawrence and the Gulf of Maine.

Ecology: Estuarine and neritic; eurythermal; euryhaline.

Feeding Habits: Herbivorous, sometimes omnivorous.

Remarks: The greatest number of nauplii occurs from July through October in the

Narragansett Bay area.

References: Anraku and Omori, 1963; Bigelow, 1926; Brodskii, 1967; Conover, 1956;
Deevey, 1960; Faber, 1966b; Heinle, 1366; Mullin, 1967; Rose, 1933; Wilson, 1932.
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Aetideus armatus (Boeck, 1872)

Calanoida: Aetideidae

Distribution: A. armatus is cosmopolitan and common to all oceans, except

the Arctic Ocean. In the Gulf of Maine, it occurs as a stray from the open

Atlantic waters.

Ecology: Oceanic, usually in deep water; not found regularly in water of a

salinity below 359/00.

Feeding Hawits: Omnivorous.

Remarks: None

References: Arashkevich, 1969; Bigelow, 1926; Brodskii, 1967; Farran, 1911;

Jesperson, 1940; Sars, 1903; Scott, 1911; Vervoort, 1952; Wilson, 1932.
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Euchirella rostrata (Claus, 1866)

Calanoida: Aetideidae

Distribution: E. rostrata is widespread over the tropical, sub-tropical, and

temperate regions of the world ocean. It is found along the continental slope.

Ecology: Oceanic; found in moderately deep water, exhibits a wide range of

vertical distribution.

Feeding Habits: Mainly carnivorous.

Remarks: None.

References: Bigelow, 1926; Mullin, 1967; Park, 1976; Rose, 1933; Scott, 1911;

Vervoort, 1952.
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Calanus finmarchicus (Gunnerus, 1765)

Calanoida: Calanidae

Distribution: In the North Atlantic, C. finmarchicus is distributed over the

whole area north of about 55°N latitude. It has been recorded in all of the
oceans from the highest latitudes to sub-tropical regions. It occurs year-
round from the Gulf of St. Lawrence to Woods Hole, and is a winter-spring

species from Woods Hole to Delaware Bay.

Ecology: Neritic and oceanic; eurythermal; stenohaline.

Feeding Habits: Herbivorous

Remarks: C. finmarchicus is most abundant in summer in the Gulf of Maine, and

it is most abundant from April to early August from Cape Cod to Chesapeake Bay.

It is the predominant species in the Gulf of Maine in all seasons. It has an
annual maximum abundance in mid- and late-spring in waters of Southern New

England and Georges Bank. In the eastern Gulf of Maine, breeding takes place

in April-May and July-August. In the western Gulf of Maine breeding takes place

in March-April and June-July, and possibly in September. In the Woods Hole region,
the nauplii are present in significant numbers in March, April, and May, and the
early copepodite stages are present in April-May and June-July. Stage V cope-

podites are present year-round. C. finmarchicus passes the autumn and winter as

a Stage V copepodite and matures in early spring in the Woods Hole region and in
the Gulf of Maine. The developmental period is ten weeks and mortality is highest

among maturing adults. Maximal numbers occur at temperatures between 4°c and 7°c.
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Calanus finmarchicus (cont'd)

References: Bigelow, 1926; Bigelow and Sears, 1939; Brodskii, 1967; Clarke
and Zinn, 1937; Conway and Minton, 1975; Deevey, 1960; Farran, 1911; Fish,
1936a; Jeffries and Johnson, 1973; Lebour, 1916; Matthews, 1967; Mullin,
1967; Ogilvie, 1953; Sars, 1903; Sherman, Sullivan and Byron, 1978;

Sherman, Jones and Kane, 1979.
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Calanus helgolandicus (Claus, 1863)

Calanoida: Calanidae

Distribution: In the temperate North Atlantic, C. helgolandicus is found from

600N latitude to ZOON latitude. It also extends westward across the North

Atlantic Drift to the Labrador Grand Banks.

Ecology: Oceanic.

Feeding Habits: Herbivorous.

Remarks: None.

References: Brodskii, 1967; Fleminger and Hulsemann, 1977; Mullin, 1967; Sars,

1903; Wilson, 1932.
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Calanus hyperboreus Krayer, 1838

Calanoida: Calanidae

Distribution: C. hyperboreus is an Arctic species, and it is abundant in mid-

water slope fauna. Georges Bank and Cape Cod mark the southern Timits to its

occurrence as more than a stray.

Ecology: Oceanic; occurs in greatest numbers in temperatures from 1-5°¢.

Feeding Habits: Herbivorous.

Remarks: The breeding season for C. hyperboreus is from November through February
in the Gulf of Maine and the offshore waters to the east of Cape Cod. Its numbers
increase from February to May and then decrease during June in the Gulf of Maine.
It produces one generation a year in the Gulf of Maine. The final molt to the

adult stage generally occurs in late autumn and early winter.

References: Arashkevich, 1969; Bigelow, 1926; Brodskii, 1967; Conover, 1967;

Sars, 1903; Vervoort, 1951; Wilson, 1932.
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Calanus tenuicornis Dana, 1849

Calanoida: Calanidae

Distribution: C. tenuicornis has been reported between 40°58'N latitude and

10°30'N Tatitude (Long Island to the Caribbean) in the western North Atlantic.

Ecology: Oceanic.

Feeding Habits: Herbivorous.

Remarks: None.

References: Brodskii, 1967; Grice and Hart, 196Z; Mullin, 1967; Rose, 1933;

Vervoort, 1951.
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Nannocalanus minor (Claus, 1863)

Calanoida: Calanidae

Distribution: N. minor has been reported between 43°02'N latitude and 10°15'N

latitude in the western North Atlantic.

Ecology: Oceanic.

Feeding Habits: Herbivorous.

Remarks: None.

References: Arashkevich, 1969; Colton, Temple and Honey, 1962; Grice and Hart,

1962; Rose, 1933; Vervoort, 1951; Wilson, 1932.
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Undinula vulgaris (Dana, 1849)

Calanoida: Calanidae

Distribution: U. vulgaris prefers tropical waters, but it has been found over

the Great South Channel between Georges Bank and Cape Cod, the Eastern Channel
between Georges Bank and Browns Bank, and the southern part of Georges Bank.
It has been reported between 40%45' N latitude and 10°15'N Tatitude.

Ecology: Neritic and oceanic.

Feeding Habits: Herbivorous.

Remarks: None.

References: Bjornberg, 1966; Colton, Temple and Honey, 1962; Itoh, 1970; Owre
and Foyo, 1967; Wilson, 1932.
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Calocalanus pavo (Dana, 1849) -

Calanoida: Calocalanidae (Bernard, 1958)

Distribution: C. pavo is widely distributed in temperate and tropical waters.

It has been found over deep water along the southern edge of Georges Bank.

Ecology: Oceanic; occurs mainly in the upper water column.

Feeding Habits: Herbivorous.

Remarks: None.

References: Colton, Temple and Honey, 1962; Itoh, 1970; Owre and Foyo, 1967;
Rose, 1933; Wilson, 1932.
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Candacia armata Boeck, 1872

Calanoida: Candaciidae

Distribution: C. armata is found in the Atlantic from 75°N Tatitude to 25°N

latitude.

Ecology: Oceanic.

Feeding Habits: Carnivorous.

Remarks: None.

References: Bernard, 1965; Colton, Temple and Honey, 1962; Grice, 1963; Mullin
1967; Sars, 1903; Wilson, 1932.
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Centropages bradyi Wheeler, 1899

Calanoida: Centropagidae

Distribution: C. bradyi is found in the temperate North Atlantic. It is only

found in the Gulf of Maine as a stray from warmer waters offshore.

Ecology: Oceanic.

Feeding Habits: Omnivorous.

Remarks: None.

References: Bigelow, 1926; Brodskii, 1967; Colton, Temple and Honey, 1962;
Mullin, 1967; Rose, 1933; Wilson, 1932.
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Centropages hamatus (Lil11ljeborg, 1853)

Calanoida: Centropagidae

Distribution: C. hamatus is found in the North Atlantic between 40°N latitude

and 70°N latitude. It is a boreal and temperate species, and it occurs primarily
in sheltered and inshore waters. It is found as a stray in the Gulf of St.
Lawrence, and is a summer-fall species from the Gulf of Maine to Woods Hole.

It is a winter-spring species from Woods Hole south.

Ecology: Littoral and neritic; eurythermal; euryhaline; although in southern

New England waters it is not abundant at salinities below 30%/00.

Feeding Habits: Omnivorous.

Remarks: Its maximum numbers on the Continental Shelf occur in June and July.

The generation time is two months.

References: Bigelow, 1926; Bigelow and Sears, 1939; Conway and Minton, 1975;

Deevey, 1960; Faber, 1966a; Farran, 1911; Mullin, 1967; Sars, 1903; Wilson, 1932.
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Centropages typicus Kroyer, 1849

Calanoida: Centropagidae

Distribution: Cape Sable, Nova Scotia marks the northern and eastern 1imits to

its regular occurrence along the North American coastline. It is found year-
round from Cape Cod to Chesapeake Bay, and possibly to Cape Hatteras. It is a
summer-fall species in the Gulf of Maine, and a winter-spring species from

Chesapeake Bay to Cape Hatteras.

Ecology: Neritic; eurythermal; euryhaline.

Feeding Habits: Omnivorous.

Remarks: The center of abundance of C. typicus is in Southern New England. On
Georges Bank, abundance levels increase from late-spring through late-autumn.
In the Gulf of Maine, local abundance increases during late summer and autumn.
C. typicus has a generation time of two months. Maximal numbers occur at

temperatures between 139C and 229C.

References: Bigelow, 1926; Dagg, 1978; Deevey, 1960; Farran, 1948; Jeffries and
Johnson, 1973; Lawson and Grice, 1970; Mullin, 1967; Ogilvie, 1953; Sars, 1903;

Sherman, Sullivan and Byron, 1978; Sherman, Jones and Kane, 1979.
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Pseudodiaptomus coronatus Williams, 1906

Calanoida: Diaptomidae

Distribution: Along the North American coast, P. coronatus has been reported from

the Gulf of St. Lawrence to the Gulf of Mexico. It is a temperate zone represen-
tative of a widely distributed but generally tropical genus. It inhabits a narrow
estuarine band from Nova Scotia to the Gulf of Mexico, a few kilometers wide and
4000 kilometers long. It is a summer-fall species from Cape Cod to Florida, and

is found year-round in Delaware Bay.

Ecology: Estuarine and coastal; found in temperatures from -0.65° to 25.30C;

euryhaline.

Feeding Habits: No information.

Remarks: The egg hatches directly into a stage II nauplius. The nauplii have been
recorded in the Narragansett Bay area from July through October, with maximum numbers

in August.

References: Deevey, 1960; Faber, 1966b; Grice, 1969; Jacobs, 1961; Wilson, 1932.
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Eucalanus elongatus (Dana, 1849)

Calanoida: Eucalanidae

Distribution: E. elongatus is widely distributed in the warmer southern areas

and in the warmer ocean streams. It is a stray in the Gulf of Maine from the

warmer and saltier Atlantic waters outside the continental shelf.

Ecology: Characteristic of the warm areas of the open ocean.

Feeding Habits: Herbivorous.

Remarks: None.

References: Arashkevich, 1969; Bigelow, 1926; Brodskii, 1967; Farran, 1911;
Johnson, 1942; Rose, 1933.
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Mecyonocera clausi I.C. Thompson, 1888

Calanoida: Eucalanidae

Distribution: In the western North Atlantic, M. clausi has been recorded between

approximately 42°00'N latitude and 8%04'N Tatitude.

Ecology: Oceanic.

Feeding Habits: Herbivorous.

Remarks: None.

References: Colton, Temple and Honey, 1962; Mullin, 1967; Owre and Foyo, 1967;

Rose, 1933; Wilson, 1932.
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Rhincalanus cornutus (Dana, 1849)

Calanoida: Eucalanidae

Distribution: R. cornutus occurs as a stray in the Gulf of Maine. It has been

found in the Great South Channel between Georges Bank and Cape Cod, the Eastern

Channel between Georges and Browns Banks, and the southern part of Georges Bank.

Ecology: Oceanic.

Feeding Habits: Herbivorous.

Remarks: None.

References: Bigelow, 1926; Colton, Temple and Honey, 1962; Gurney, 1934; Itoh,
1970; Rose, 1933; Wilson, 1932.
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Rhincalanus nasutus Giesbrecht, 1888

Calanoida: Eucalanidae

Distribution: R. nasutus is widespread in the North Atlantic. It has been found

over deep water along the southern edge of Georges Barnk, and has been reported

from the Gulf of St. Lawrence to 11018'N latitude.

Ecology: Oceanic; found from the surface down to 1800 meters.

Feeding Habits: Herbivorous.

Remarks: None.

References: Bigelow, 1926; Brodskii, 1967; Colton, Temple and Honey, 1962; Farran,

1911; Gurney, 1934; Mullin, 1967; Owre and Foyo, 1967; Wilson, 1932.
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Euchaeta marina (Prestandrea, 1833)

Calanoida: Euchaetidae

Distribution: E. marina is a common epiplanktonic species known to occur widely

in the tropical, sub-tropical, and temperate zones of all oceans. In the western
North Atlantic, it has been reported from the Gulf of St. Lawrence to 10%15'N
latitude. It occurs in the Great South Channel between Georges Bank and Cape
Cod, the Eastern Channel between Georges and Browns Banks, and the southern

part of Georges Bank.

Ecology: Oceanic; its main concentration appears between depths of 25 and 100

meters; distribution occasionally extends down to 500 meters.

Feeding Habits: Carnivorous.

Remarks: None.

References: Arashkevich, 1969; Bernard, 1965; Brodskii, 1967; Colton, Temple

and Honey, 1962; Owre and Foyo, 1967; Park, 1975; Rose, 1933; Wilson, 1932.
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Fuchaeta norvegica Boeck, 1872

Calanoida: Euchaetidae

Distribution: E. norvegica is widespread in the Gulf of St. Lawrence and in the

deep oceanic triangle between the Scotian and Newfoundland Banks. It is charac-

teristic of the continental slope as far south as Delaware Bay.

Ecology: Oceanic; generally found below 100 meters; optimum temperature less

than 8°C; 33-34%/00 salinity.

Feeding Habits: Carnivorous.

Remarks: E. norvegica spawns throughout the year in the Gulf of Maine. It is one

of the largest known copepods.

References: Bigelow, 1926; Brodskii, 1967; Mullin, 1267; Nicholls, 1934; Sars, 1903.



-81-

*susauLdads
padeaus-La0jedoqge |
wody ade syibuaiy

“A-11

sabels ajededsas 03
Kem a|qet|ad Aluo
ayy SL aphuuajue
3yl 40 uoljruLuex]

Ja13we Lp
w $°0 .@mm_ SUHYWIN
AMYINIWIANY ang ang -- - - Q34 THXYIN
AMVINIWIANY ang and - - - VXY
AYYINIWIANY ang and - - - XTI
0T 6 8 8 / 9 aodox3
NO3VLIS 40 ON|
p=s
dodOUN3 —
m
L 9 5 5 5 £ NO3IVL3S 40 ON| Z
)~
. _ _ - _ - SHOOH
AHOLYIILSYW
ITINNNILNY 40
hi TT 6 [ 9 ¢ INIWO3S TYNIWYTL
NO 3VL13S 40 ON
Iy13IS TYNIWYIL I¥13s
1¥OHS § ‘ONOT Z | A] 39VLS NI Sy [11 39VLS NI Sy [I 39YLS NI Sy | IYNIWYIL 9NOT 7 anNoN | FUNLYWHY TYaNYO
8/'0 ¢/'0 89'0 m9'0 09'0 650, (WIN) H19N3 AGOS
A A Al 1 I I

330§ VYITOIAEON VIIVHINT 40 $39VLS yVINdNeN 'Th 31gvl




-82-

*suau

-193ds 913UR{3Y YIAON
pue paJeaa-Adolrangel
uosy ase syibuoay

"1A-1 s96¥3S
9 huuajue Uuo sjysel

-ayjsae pue ae1as buol

SHYVYWIY

1334 Yig

wnmaTr

ERTTER
RN

:

$37TVW3
HE

AN3S34d 1334
ONININIMS 40 SHIvd

SIN3IWO3S
JWOSOHN 400N

MmN ST

M M N N

SLN3IWO3S
JNOSYLIWN 40 ON

N M

s r

NOOHOOH OO+

xR O

NN

YOOHTOOH OO+

¢'C

L'T

6'0

(WW) H19N3
XVYOHLOTVYHdI)

¥230¢ VIT9IAYON

VIIVAINT 40 $3OVIS 2110043400 '7h 318VL




~-83-

*S9|PwW UL S I|nUuUIuUe fIdUP
-48gnjoad |eJJUIA NOLY) pue
abaey e sey juswbas |e3Lusb

<awosejaw 2yl 40 yjbua|

*suauLoads eag
apA1) wouy ause syjbuay

EAER]
a|qixaty buo| o13stuey

3yl 4Py 3hoge SwWosoun -oeJdeyd 4eaq S3a|nuusdluy SHHVYIN T

TXIdV WO T ITTOND

HLIM d3lvyy3ds ATdYVHS

NV A3S¥VYdS LN3W93S

FLIVWILINNId 40 3ALVd

JLVINIQ fS3TLSINd

40 37ANNY V HLIM

ANV 73NIdS LNOHLIM

31 100d0X3 40 IN3IW

~-938 WISIA 937 1437
IN3Isay JWOS0UN NVHL ¥3IONOT 1334 UG
q S SINIWO3IS
FWOS0HN 40 ON
¢ ¢ SINIWOIS
JWOSVYLINW 40 ON
'8 0'9 (AN) HLONIN
* Iv10]

0

¥230g VITIIAYOR VIIVHON] dJO sLnav 'ch 38Vl




-84-

Metridia Tonga (Lubbock, 1854)

Calanoida: Metridiidae

Distribution: M. longa is a true Arctic species. It is widespread in the Gulf

of St. Lawrence and is found in the Gulf of Maine and over the continental shelf

south of Martha's Vineyard.

Ecology: Oceanic; occurs more frequently in deeper water than at the surface

off the North American coast.

Feeding Habits: Omnivorous.

Remarks: In the Gulf of Maine, M. Tonga is most abundant during the late autumn

winter and early spring.

References: Arasihkevich, 1969; Bigelow, 1926; Brodskii, 1967; Conway and Minton,

1975; Sars, 1903; Wilson, 1932.
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Metridia lucens Boeck, 1864

Calanoida: Metridiidae

Distribution: M. lucens has a more southern distribution than M. longa. It is

widely distributed over the temperate and boreal parts of the North Atlantic.

Ecology: Oceanic; occurs from the surface down to 2000 meters, but is most

abundant in the zone from 50 to 100 meters.

Feeding Habits: Omnivorous.

Remarks: M. lucens is found on Georges Bank in Tate winter and spring. It is

most abundant in summer in the Gulf of Maine.

References: Bigelow, 1926; Conway and Minton, 1975; Farran, 1911; Mullin, 1967;
Ogilvie, 1953; Sars, 1903; Sherman, 1963.
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Pleuromamma abdominalis (Lubbock, 1856)

Calanoida: Metridiidae

Distribution: P. abdominalis is widespread in tropical and temperate oceans.

It occurs over deep water along the southern edge of Georges Bank.

Ecology: Oceanic.

Feeding Habits: Omnivorous.

Remarks: None.

References: Bigelow, 1926; Brodskii, 1967; Colton, Temple and Honey, 1962;
Mullin, 1967; Rose, 1933; Scott, 1911.
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Pleuromamma borealis (Dahl, 1893)

Calanoida: Metridiidae

Distribution: P. borealis is found in the Atlantic Ocean from 60°N Tatitude to

5595 latitude.

Ecology: Oceanic; found at depths of from 200 to 1000 meters.

Feeding Habits: Omnivorous.

Remarks: None.

References: Brodskii, 1967; Muilin, 1967; Rose, 1933.
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Pleuromamma gracilis (Claus, 1863)

Calanoida: Metridiidae

Distribution: P. gracilis is widespread in tropical and temperate oceans. It has

been found over the Great South Channel between Georges Bank and Cape Cod, the
Eastern Channel between Georges and Browns Banks, and the southern part of Georges

Bank.

Ecology: Oceanic; it occurs at depths of from 100 to 500 meters.

Feeding Habits: Omnivorous.

Remarks: None.

References: Bigelow, 1926; Brodskii, 1967; Colton, Temple and Honey, 1962; Mullin,
1967; Rose, 1933; Scott, 1911; Wilson, 1932.
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Pleuromamma robusta (Dahl, 1893)

Calanoida: Metridiidae

Distribution: P. robusta is widespread in tropical and temperate oceans.

been found over deep water along the southern edge of Georges Bank.

Ecology: Oceanic; occurs from the surface down to about 1500 meters.

Feeding Habits: Omnivorous.

Remarks: None.

It has

References: Bigelow, 1926; Colton, Temple and Honey, 1962; Mullin, 1967; Sars,

1903, Scott, 1911; Wilson, 1932.
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Paracalanus crassirostris (Dahl, 1894)

Calanoida: Paracalanidae

Distribution: Along the North American coast, P. crassirostris occurs from Cape

Cod to the Gulf of Maine.

Ecology: Estuarine and neritic; eurythermal, euryhaline.

Feeding Habits: Herbivorous.

Remarks: The nauplii are found in the Narragansett Bay area from August into

December. Maximum numbers are present in August.

References: Arashkevich, 1969; Faber, 1966b; Lawson and Grice, 1973.
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Paracalanus parvus Claus, 1863

Calanoida: Paracalanidae

Distribution: P. parvus is a cosmopolitan species and is common in shelf

waters from Florida to the Guif of Maine.

Ecology: Neritic and oceanic; its chief abundance is at depths of less than

100 meters; eurythermal; euryhaline.

Feeding Habits: Herbivorous.

Remarks: P. parvus is a summer-fall species from the Gulf of Maine to Delaware

Bay. It is found year-round from Delaware Bay to Florida.

References: Bigelow, 1926; Bowman, 1971; Conway and Minton, 1975; Deevey, 1960;
Mullin, 1967; Ogilvie, 1953.



-103-

"€G6T ‘atal1bp
wod4 ade syibuay

SHUVINIY

G3d ! TUXVIN

VITUXYW

FITINTUXVIN

aodox3
NO 3VL3S 40 ON

dodOaN3
NO3VL3S 4O ON

VYNNI3LNY

SHOOH
AYOLVIIISVN

¢l

el

1T

FTNNNIINY 40
AINIFWO3S TYNING3IL
NO 3V13S 40 ON

A 39VLS NI sy

SINIJS V43
-1v7 vyNOlLigav

w HLIM Lng
,>_u<Hmz_m<

SANIAS JINNIW
3VYL3IS AYOSN3IS
SINIAS TYNIWAIL M
SINIdS TVHLINIA §
SINIAS VH3LVT §

SINIAS  ILANIW

3VL3S A¥OSNIS 7
SINIdS TYNIWYIL /
SANIAS TVILNIA ¢

439NOTT 3IVLIS
‘] 39VLIS NI sy

VLIS TTYNIWAIL -

FJHNIVWHY VANV

S¢'0

q¢'0-h2'0

017'n-602'0

91'0-91°0

S0T'0

60°0

#*

{(WW) H19N3 AQo8

1A

A

Al

Sny1) SMAEVA SNRVIVIVEV] 4O S3OVLS HVINANUN

'GG 378Vl




-104-

"1994

ButwarLms ayy Jospod

-0x8 3y} Jo sauids feult
-49] BYl UO UOLIBJUSS 4O
yoe| Aq sepLue[eO0PNISY
wouaj paysinbutistp

3q ued Jeptiurjededed

*abeys sy

UL sjusmi>as 2 40 I Ssey

3WOS0JUN 2yl J3YI9yM UA3A0
UBWIBADRSIP SL UBYJ 4y

*suawioads eag
YIJON Woud ade syjbuay

SHEVINTY

Al 39VIS NI sy

TIVKWS
CIVITYLIWWAS 13TVWI

IVITYLIWWASY 37TV

1334 Yig

IN3S3Hd 1334
ONININIMS 40 SHIvd

‘—..**

SIN3INO3S
JWNOSOHN 4O ON

h-¢

¢-C

SLN3W93S
JNOSVLIW H4O ON

' 0-/¢"0

£8'0-hg"0

0 '0-5C 0«

(WIW) HLION3T
Aaog

Al

11

it

SnNy1) SNAYYd SONVIVIVEYJ 40 $39viS 3110043400 '9G 378vL




-105-

*susw1oads easg
Y140N Wody e syjbuaiy

*quasadd sjudwe|L} |[ed]sod
<1994 ButwwiMs 3yl jo
podoxa ayg uo aulds |eulw

-J9] 3yl U0 UOLJEBUUIS ON SHYYWIH

*sautds

ULyl 340Us z YyiLm uswbas

leulwJay “pajuawbas-g

:6ay 1497 ‘auids aaino

ssuphaew yroows 340yUS B pue autds asuut

y3ts pajutod pue moudeu Buo| e ujlLm juawbas puz

Juswbas (euLwaad} ¢snowedaiun ‘pajuawbas-z :631 ybia
‘pajudwbas-z ‘eotajaumAs | Ssnowearun ©[edLa)dumASY 1334 Wg
h S SINIWOIS
JNOSOHN 40 ON
¢ ¢ SINIWO3S
3NOSYL3IW 40 ON
'"N-Hq' ¢/'0 (WIN)HLON3N
5700370 * XYHOHLOTYHAT)

b

0

sNy7) SNAYYd SONVIVIVEV] 40 SLngv '/ 318vVL




-106-

Labidocera aestiva Wheeler, 1899

Calanoida: Pontellidae

Distribution: L. aestiva is found on the Atlantic coast from Florida to the

Gulf of St. Lawrence. It occurs regularly from early summer to early winter

from Cape Cod to Chesapeake Bay.

Ecology: Estuarine and neritic; found at temperatures from 5.85°C to 26.65°C;

euryhaline.

Feeding Habits: Carnivorous.

Remarks: L. aestiva nauplii are found in the Narragansett Bay area from July into
November. The developmental time from nauplii to adults is 14 to 25 days. L.
aestiva has the ability to produce resting eggs when biological and/or hydrographic

conditions are unfavorable for year-round occurrence.

References: Anraku and Omori, 1963; Deevey, 1960; Faber, 1966b; Gibson and Grice,
1977; Grice and Lawson, 1976.
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Clausocalanus arcuicornis (Dana, 1849)

Calanoida: Pseudocalanidae

Distribution: C. arcuicornis has been reported in the western North Atlantic

from the Gulf of St. Lawrence to 10°15'N latitude. It has been found over

deep water along the southern edge of Georges Bank.

Ecology: Characteristic of warm water oceanic areas; circumglobal.

Feeding Habits: Herbivorous.

Remarks: None.

References: Brodskii, 1967; Colton, Temple and Honey, 1962; Farran, 1911; Frost
and Fleminger, 1968; Itoh, 1970; Owre and Foyo, 1967; Rose, 1933; Wilson, 1932.
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Microcalanus pusillus Sars, 1901

Calanoida: Pseudocalanidae

Distribution: M. pusillus is found in the northern parts of the Atlantic Ocean.

Ecology: No information.

Feeding Habits: No information.

Remarks: None.

References: Brodskii, 1967; Conway and Minton, 1975; Ogilvie, 1953; Sars, 1903.
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Pseudocalanus sp.  *(Boeck, 1864)

Calanoida: Pseudocalanidae

Distribution: Pseudocalanus is a northern species. It is widespread in the

North Atlantic and in the Arctic, where it is circumpolar. It is found as
far south as Cape Hatteras. It is a year-round species from the Gulf of
St. Lawrence to Cape Cod, and a winter-spring species from Cape Cod to

Chesapeake Bay.

Ecology: Neritic and oceanic; chief abundance is above 200 meters; maximum

abundance occurs at temperatures between 59C and 159C; euryhaline.

Feeding Habits: Herbivorous.

Remarks: Pseudocalanus has a developmental period of 8 weeks in the Gulf of Maine.

Mortality is highest among the naupliar stages. Off eastern North America,

Pseudocalanus is abundant as far north as the Arctic, and is seasonal south

of the Gulf of Maine. It has two pulses of abundance, an annual maximum in
late spring and a secondary pulse in late autumn, in the Gulf of Maine, Georges

Bank, and Southern New England waters.

References: Bigelow, 1926; Conway and Minton, 1975; Corkett and McLaren, 1978;
Davis, 1977; Deevey, 1960; Faber, 1966b; Fish, 1936b; Mullin, 1967; Ogilve, 1953;
Sars, 1903; Sherman, 1963; Sherman, Sullivan and Byron, 1978; Sherman, Jones and

Kane, 1979.



*Note:
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Pseudocalanus sp. (cont'd)

A formal revision of the genus Pseudocalanus is needed to clarify problems

involving the nomenclature and delimitation of named species. Until that
type of work is undertaken, we will follow the practice of Corkett and

McLaren (1978) and use only the generic name, Pseudocalanus. See Corkett

and McLaren (1978) for a discussion of this problem.
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Scolecithrix danae (Lubbock, 1856)

Calanoida: Scolecithricidae

Distribution: S. danae has been found over Georges Bank, Browns Bank and the

southern part of the Gulf of Maine. It has been reported from the Gulf of St.

Lawrence to 10°15'N latitude.

Ecology: Oceanic.

Feeding Habits: Omnivorous.

Remarks: None.

References: Arashkevich, 1969; Colton, Temple and Honey, 1962; Owre and Foyo,
1967; Rose, 1933; Wilson, 1932.
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Eurytemora americana Williams, 1906

Calanoida: Temoridae

Distribution: E. americana is found from Cape Cod to Chesapeake Bay.

Ecology: Prefers brackish water, but can survive in full seawater.

Feeding Habits: Omnivorous.

Remarks: None.

References: Brodskii, 1967; Deevey, 1960; Grice, 1971; Heron, 1964; Itoh, 1970;
Katona, 1971.
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Eurytemora herdmani Thompson and Scott, 1897

Calanoida: Temoridae

Distribution: E. herdmani has a wide geographic distribution in certain coastal

and estuarine waters along the northeastern and northwestern coasts of North
America. It has been found from Narragansett Bay north to the Guif of St.

Lawrence.

Ecology: Neritic.

Feeding Habits: Omnivorous.

Remarks: During the summer and early autumn, it is at its maximum abundance in
the Gulf of Maine. The nauplii are present in the Narragansett Bay area from

May through July, and are most abundant in May.

References: Bigelow, 1926; Brodskii, 1967; Faber, 1966b; Grice, 1971; Heron, 1964;
Itoh, 1970; Johnson, 1966; Katona, 1971.
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Eurytemora hirundoides Nordquist, 1888

Calanoida: Temoridae

Distribution: E. hirundoides has been collected widely in the North Atlantic

region: Nova Scotia, Woods Hole, Narragansett Bay, and Chesapeake Bay.

Ecology: Neritic; characteristic of brackish to fresh water.

Feeding Habits: Omnivorous.

Remarks: None.

References: Brodskii, 1967; Davis, 1943; Itoh, 1970; Sars, 1903.
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Temora longicornis Mu1]er, 1785

Calanoida: Temoridae

Distribution: T. longicornis is found across the continental shelf from the

Gulf of St. Lawrence to Chesapeake Bay. It is a summer-fall species in the Gulf
of Maine. It is found year-round from the Gulf of Maine to Cape Cod, and it is

a winter-spring species from Cape Cod to Delaware Bay.

Ecology: Littoral and neritic; the greatest abundance occurs in the upper 50

meters of the water column; eurythermal; euryhaline.

Feeding Habits: Omnivorous.

Remarks: The greatest mortality occurs during the naupliar stages.

References: Bigelow, 1926; Bigelow and Sears, 1939; Conway and Minton, 1975;
Deevey, 1960; Harris and Paffenhofer, 1976; Mullin, 1967; Ogilvie, 1953; Rose,

1933; Sars, 1903.
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Tortanus discaudatus (Thompson and Scott, 1897)

Calanoida: Tortanidae

Distribution: T. discaudatus has a wide distribution in boreal waters on the

Atlantic and Pacific coasts of North America. It has been recorded from the

Gulf of St. Lawrence to Delaware Bay.

Ecology: Estuarine and neritic.

Feeding Habits: Carnivorous.

Remarks: T. discaudatus is most abundant in summer in the Gulf of Maine. The

nauplii are present in the Narragansett Bay area from late March through July,

and they are most abundant in May and June.

References: Bigelow, 1926; Brodskii, 1967; Faber, 1966b; Johnson, 1934; Mullin,
1967; Sherman, 1963.
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