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PREFACE

This Technical Report is part of a series originating at the St. Andrews Biological Station
entitled "Guide to the Marine Fauna and Flora of the Bay of Fundy." The series will consist of
original and/or adapted, illustrated manuals on the identification, distribution and general biology
of the estuarine and marine animals and plants occurring within the Bay of Fundy.

The series is a continuation and expansion on "A Preliminary Guide to the Littoral and
Sublittoral Marine Invertebrates of Passamaquoddy Bay" and is produced under the auspices of
Fisheries and Environmental Sciences to assist in environmental studies concerning the Bay of Fundy.
The guide is being prepared in collaboration with systematic specialists and the manuals will be
based as much as possible on recent revisionary systematic research. Each manual, concerning major
taxon, will include an introduction, illustrated glossary of terms, illustrated keys, alphabetic
checklist and available information on distribution, habitat, life-history related biology, and
. references to the major literature on the group.

The series is'intended for use by students and researchers wishing to identify marine organisms
found in the Bay of Fundy. They are written as much as possible so that persons without a
systematic background may use them, and with the hope they will serve as a guide to additional
information concerning a taxon. Since the Bay of Fundy has a wide range of physical habitats and
therefore organisms, these manuals will be useful for organism identification throughout the
Maritimes and may, in some cases, replace or expand the old series "Canadian Atlantic Fauna." In
general this series will be complementary to Natural History Series in progress at the National
. Museum of Natural Sciences, Ottawa.

Whenever possible representative specimens dealt with in the manuals will be deposited in the
reference collection of the ldentification Center at the Biological Station, St. Andrews.
Researchers in the Bay of Fundy are requested to donate series of specimens to this collection they
believe should be available for future examination and reference.

() Minister and Supply and Services Canada 1978
Cat. no. Fs 97-6/1978-823 ISSN 0701-7626
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ABSTRACT

Roff, J. C. 1978. A quide to the marine flora and fauna of the Bay of tundy: Copepoda:Calanoida.

Fish. Mar. Serv. Tech. Rep. 873, iv + 29 p, G
A key to thirty-three species belonging to fifteen families of Calanoid copepods from
Passamaquoddy Bay and the Bay of Fundy has been compiled. *
The classification scheme adopted here is chiefly from Brodski (1967} and Sars (1903),
with appropriate modifications of familial characteristics. .
Species included here have been confirmed from personal collections and from the
literature cited. Ecological notes on depth, regional and seasonal occurrence are.included.
Key words: Identification keys, taxonomy, classification systems, ecological distribution,
Fundy Bay, Copepoda, Calanoida
B4 /
RESUME
Roff, J. C. 1978, A guide to the marine flora and fauna of the Bay of Fundy: Copepoda:Calanoida.
Fish. Mar. Serv. Tech. Rep. 823, iv + 29 p.
LA a 2tabli une clef pour identificr 33 espdees de copopodes, groupées en 1 familles du
type calanoide, recensées dans les baies de Passamaquoddy et e Tundy, '
La classification adoptee s'inspire principalement. de celbles de Brodski (1967) el de Sars -
(1903), auxquelles ont eté apportées les modifications approprites comple tenu des signes
distincitifs des familles.
L'existence de ces especes a &té confirmée au moyen de collections personnelles et de la .

documentation citée. Des notes d'intér&t &cologique portent sur les profondeurs, les regions et les
saisons qui leur sont spécifiques. ‘

ol



INTRODUCTION

This key to species refers to all species
of Calanoid copepods found in and reported from
Passamaquoddy Bay, the Bay of Fundy and adjacent
estuaries, bays, and brackish waters. [t should
not be used for regions outside the Bay of
Fundy, since other species of Arctic and
sub-tropical origin may be encountered. The
only species recorded from the Bay of Fundy not
included here is Eucalanus attenuatus (family
Eucalanidae) for which there is apparently only
a single record from deep water (Bigelow 1926).

The order (sub-class) Copepoda is usually
divided into three free-living sub-orders and a
number of parasitic ones. The free-living sub-
orders are: the Harpacticoida, which are
predominantly benthic and littoral; the
Cyclopoida, which contain both benthic and
planktonic forims; the Calanoida, which comprise
over 90% of all marine copepods, and are
virtually all planktonic.

The Harpacticoids are not included here
since they are rarely encountered in open water
plankton collection. In well-mixed areas of
Passamaquoddy Ray, however, they may comprise up
to 10% of the catch in samples taken closc to
the bottom. They can be distinguished in body
form from Fig. 1, and their characteristics are
listed in Table 1.

Only one species of Cyclopoid is frequently
encountered in this area - Oithona similis. In
addition oithona plumifera has been reported
occasionally. The characteristics of the
Cyclopoida are shown in Fig. 1 and are listed in
Table 1.

The present key refers only to the
Calanoida, which can be clearly recognized from
their combination of characters.(see Fig. 1 and
Table 1). A list of families, genera and
species is included (Table 2). The
Passamaquoddy and Fundy fauna is quite diverse
and consists of an admixture of sub-tropical,
temperate, and arctic; neritic and oceanic;
estuarine, brackish-water, and marine
stenohaline forus.

Some species are much more abundant than
others, and notes on relative abundance,
seasonal occurrence, and day depth have been
included in an alphabetized species 1ist with
page numbers for assistance in identification
(see Table 3). Approximate sizes of species are
included with the figure captions. This
information, although it may provide
confirmatory evidence of identification, cannot
substitute for correct recognition from
morphological characteristics.

The key is based on characters of adult
males (M) and females (F); immature copepodites
and even naupliar stages can often be recognized
from similarity of body form, coloration, deyree
of transparency, etc. The immature stages of
many of the species listed here have not been

deseribed or are poorly known.  Since correcl
identificalion depends heavily on the
characteristics of Lhe various appendages Lhese
will often nced to be dissected off the body for
proper examination. Temporary mounts for
drawings can be made in water or glycerin:jelly.
A glossary of terminology and an anatomical
quide have been included.

Although correct identification de novo can
be a tedious business, once the species is
identified it can usually be recognized again by
subtle combinations of body proportions,
attitudes of appendayes, body flexure,
coloration, etc., which defy quantitative
description. However, recognition in the first
instance from such characteristics as body size,
form, etc., will certainly lead to misidenti-
fication; for this reason a more “classical”
taxonomic approach has been followed.

It is hoped that this key will prove useful
as an instrument in initial didentification, and

as a reference for continuing work.
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GLOSSARY OF TERMS

Anal segment - the last urosomal segmwent bearing the caudal rami
Antennae - the first, large, metasomal appendages

Basipodite ; the basal segment of an appendage

Biramous - divided into two rami - or limbs

Caudal rami - terminal segments of the urosome

Chelate (Chela) - two segments of a limb forming a pincer
Digitate - finger-like

Endopod{ite) - the medial branch of a biramous appendage
Expod(ite) - the lateral branch of a biramous appendage

Genital segment - the first urosomal segment of a female
Geniculate - bent or bendable like a knee joint

Lamella - Teaf-like

Metasome - the larger, anterior part of a copepod's body
Naupliar eye - the single, simple copepod eye

Phyllopodous - leaf-like, flattened

Pseudochelate - having the appearance of a chela

Rostrum - a prominent anterior or antero-ventral projection of the metasome
Setose - bearing setae

Sub-chelate - with the terminal segment of an appendage reflexed on the sub-terminal segment to give
the appearance of a chela

Uniramous - with a single ramus or branch

Urosome - the smaller, posterior part of a copepod's body
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BASIC ANATOMICAL FEATURES OF A CALANOID COPEPOD

1st antenna

naupliar eye
2nd antenna
mandible

1st maxilla
2nd maxilla
maxilliped

Ist swinming leg

2”(1 . n n
3rd " 1]
H "
female genital 4th
segment

Sth n n

anal segment
caudal rami

caudal setae

Fig. Al. Composite diagram showing metasome, urosome and appendages.

basipodite

endopodite

.exopodite

Fig. A2. Major features of an unmodified pair of biramous limbs.



Table 1. Characteristics of the free-living sub-orders of Copepoda

Calanoida

Cyclopoida

Harpacticoida

Habitat

Body

Antenna

Body articulation

Egg sac

Virtually all
planktonic

Metasome much
broader than
urosome

Reach to end of
metasome, more
or less

Marked constric-
tion between 5th
pedigerous segment
and urosone

Single, medial, or
none

A few planktonic
mostly littoral or
epibenthic

Metasome narrowing
posteriorly, broader
than urosome

Reach from 1/5 of
way, to end of
metasome

Marked constric-
tion hetween 4th
and 5th pedigerous
segments

Two, lateral

Nearly all littoral
or benthic

Metasome and urosome
Tittle different in
width

Very short, usually
less than 1/4 length
of metasome

Slight or no cons-
triction between 4th
and 5th pedigerous
segments

Usually one, medial
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KEY TO THE ADULT CALANOID COPEPODS

la Body consisting clearly of two parts, the anterior metasome much larger than the posterior
urosome. Antennae extend at least to the end of the metasome, or beyond (Fig. la)

. . . c s e s e e e s e s e o e s s e e s s s . o Lalanoida . .. ... 2.
1b Body not thus c]ear]y d1v1ded or w1th shorter antennae (Fig. 1b, 1c)
e e e e e e e e e e e e e e e e e e e e e Cyc]opo1da and Harpacticoida . . No key.

Fig. la-c - Typical adult copepods, dorsal views
a. calanoid
b. cyclopoid
c. harpacticoid

2a Eye(s) with one or two pairs of cuticular lenses (Figs. 25, 26, 30). Urosome F with reduced
number of segments (2 or 3) (Fig. 30). 5th leg M chelate {Figs. 27, 33)
s e e s e s s e s e e s e s s e e s e e s e e s e s e e e+ . o family Pontellidae . . . . 16.
2b Single median naupliar eye or absent. No cuticular lenses {except pseudodiaptomus)
O T R L 3.

3a First joint of endopodite of 2nd leg with hooks on inner edge (Fig. 39}. Swimming

legs (except 5th) 3-jointed (Fig. 39)}. Urosome and caudal rami long (Figs. 34,

35, 38) . i s e e e e e e e e e e e e e e e e e e e e e . . family Metr1d11dae I VS
3b F1rst joint of endopodite of 2nd leg w1thout hooks on inner edge (Fig. 7) . . . . . .. ... 4,

4a Second leg with one-jointed endopodite (Fig. 7). Rostrum acutely pointed (Figs. 3, 4).
Genital segment F ventrally protruberant (Fig. 5). 5th leg absent in F. 5th leg
extremely elongate in M (Fig. 6) . . family Euchaetidae . . only one species, Euchaeta norvegica.

Figs. 2-7 - Euchaeta norvegica Boeck 1872
2. M dorsal view
3. F anterior metasome, lateral view
4 . M " " n "
5. F urosome, lateral view
6. M 5th leg
7. 2nd swimming leg

Adult size range: M~ 7mm; F &« 8 mm.

Distribution: North Atlantic, Norway to United
States; Davis Strait south to Chesapeake Bay.
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5a

5b

6a

6b

7a

7b
8a
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Endopodite of 2nd leg 2- or 3-jointed (rarely 1-jointed). Head rounded (Figs. 9,
17) {except Rhincalanus nasutus) (Fig. 13). Other combination of characters not as
above . . ... .00 e e e e e e e e v e e e s e e s e e e e e e s 5.

Fifth (last) pair of swimming legs basically of the same phyllopodous type as pairs

1-4, modified or largely unmodified but always biramous (Figs. 46, 47, 50, 53, 57,

3 Y
Fifth pair of swimming legs greatly modified, not phyllopodous, uniramous, or w1th

weakly developed one-segmented endopodite, may be completely absent in F. (Figs. 14,

16, 19, 20, €tC.) v v v v v b e e e e e e e e e e e e e e e e e e e e e e e e e e e e T

A1l swimming legs with 3-jointed branches. b5th leg little modified from legs 1-4,

exopodite 5th leg with 2 outer spines on last segment (Figs. 46, 47, 50, 53). Body

elongate, oval; posterior of metasome typically rounded; urosome about 1/3 length

of metasome (Figs. 44, 45, 48, 49, 51, 52) . . . . . . . . family Calanidae . . . . .. .. 19.
A1l swimming legs with 3-jointed branches except 5th. 5th leg M exopodites

2-segmented, right exopodite bearing a large chela (Figs. 57, 61). In F 5th leg,

second segment of exopodite bears a medial digitate process (Figs. 57b, 61b). End

of metasome pointed or with "wings" (Figs. 54, 55, 58, 59). M antenna geniculate

(Figs. 55, 59) . . . . . . . . family Centropagidae . . . only one genus, centropages . . . ¢l.

Second, 3rd and 4th pairs of legs with 3-segmented endopodites. Other legs or
podites not 3-segmented . . . . . . . . .0 e ...

e e e e e e e e e e e e ... B

One or all pairs of legs (2nd, 3rd, 4th) with 2- segmented endopodite . . . . . . . . .. 11.
A1l pairs of swimming legs with 3-segmnented podites. 5th legs F uniramous and

3-segmented. 5th leg M with rudimentary l-segmented endopodites. Eye with a ring

of lenses present . . family Pseudodiaptomidae . . . only species, Pseudodiaptomus coronatus.

Fig. 8 - pseudodiaptomus coronatus Williams 1906

Adult size range: M 1.0-1.2 mm; F 1.2-1.5 mm.

Distribution: North America; Gulf of St. Lawrence
south to Nicuragua.

F anterior metasome, lateral view.

8b First pair of legs with 2- or 3-segmented exopodite and 1- or 2-segmented endopodite

{eege, Fige 12) & v v v i i i e e et e e et e e e e e e e e e e e e e e e e e e e e e e 9.

9a Fifth pair of legs absent in F; or, if present, the metasome is elongate and head

triangular and pointed (Figs. 13, 16) . & v ¢ v v v v v v vt e et e e e e e e e e e 10.

9b Fifth pair of legs present in F, bearing hairless dista1 bristles (Fig. 10). 5th

1eg of M, left 5-segmented, right 2-segmented (Fig. 11)
e « + o e s s« 4+« + family Paracalanidae . . . . only one species, Paracalanus parvus.
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Figs. 9-12 - paracalanus parvus (Claus 1863)
9. F dorsal view
10. F 5th leg
11. M 5th leg
12. 1st swimming leg

Adult size range: M 0.8-1.4 mm; F 0.7-1.3 mm,

Distribution: Mediterranean, Atlantic and
Pacific; Labrador to Chesapeake Bay.

)
\=/
=

9

10a Fifth pair of legs absent in F. Fifth pair of Tegs M with rudimentary endopodites

or uniramous (Figs. 63, 69, 71). Metasome ovoid, not elongate, posterior corners

rounded or pointed {e.g., Fig. 65) . .. . . . . . . family Aetideidae . . . . . . . . . . 22.
10b Fifth leg F 3-segmented (Fig. 16). Fifth leg M, left is biramous, right is

uniramous ending in a large curved spine (Fig. 14). Metasome elongate, head

triangular (Fig. 13) . . . . . family Eucalanidae . . . only onc species, Rhincalanus nasutus.

Figs. 13-16 - Rhincalanus nasutus Giesbrecht 1892
13. F dorsal view
14, M 5th leg .
15, 1lst swimming leg ,
16. F 5th leg

Adult size range: M 2.7-4.0 mm; F 3.9-5.0+ mm,

Distribution: Atlantic, Pacific, Indian Oceans,
Mediterranean Sea; Bay of Fundy to Chesapeake Bay.

13




11a Endopodite 2-segmented in 2nd pair of legs, 3-segmented in 3rd and 4th pair . . . . . . . . 12.
11b Endopodite 2-segmented in 2nd, 3rd and 4th pair of legs (Fig. 1U2b) . . . . . . . .. e e 13,

12a Fifth pair of legs F absent. Fifth leg M asymetric, uniramous (Figs. 80, 84)
e e e s e e e e e e e e e e e e e e e e e e e e e e e e family Pseudoca]an1dae .« . 25,
12b Fifth pair of legs F present or absent. If present mlnute and one-segmented
(Fig. 77). If absent then F urosome is less than 1/4 length of metasome, and anal
segment is much shorter than caudal rami (Fig. 73). Fifth leg M very long, thin,
with rudimentary endopodite on left side (Figs. 75, 78) . . . . family Scolecithricidae . . 24.

13a Urosome in F and M asymetrical, right caudal ramus thicker than left (Figs. 17,
18). 5th leg F 2-segmented, distal joint a stout incurved spine (Fig. 19). 5th leg
M large, chelate (Fig. 20) . . . family Tortanidae . . only one species, Tortanus discaudatus.

Figs. 17-20 - Tortanus discaudatus (Thompson
and Scott 1897)
17. M dorsal view
18. F " "
19. F 5th leg
20. M 1) "

Adult size range: M 1.3-2.0 mm; F 1.4-2.2 mm.
Distribution: East coast and west coast North

America, North Sea, James Bay; Labrador to Cape
Cod.

13b Urosome in F and M symetrical, (asymetrical in one species candacia armata, but
even here the anal segment and caudal rami are symetrical). 3-segmented (excluding
caudal rami) in F (Figs. 95, 97) . v v i v it ot e e e e e e e e e e e e e e e e e ... 14,

14a Posterior corners of metasome rounded (Figs. 86, 91, 95, etc.). Fifth legs F
greatly reduced, last joint a long spine, penultimate joint bearing a setose bristle
(Figs. 90, 93, 94, etc.). 5th leg M weakly chelate (Figs. 88, 92, 96, etc.)
e ¢ 4 s s s e o s s 4 e s o family Acartiidae . . . . . . . only one genus. . . Acartia . . . 6.
14b Posterior corners of metasome often with single stout spine or "wings" (Figs. 21,
22, 107, 109). Fifth pair of legs Fnot so reduced.. . « « v v ¢« v ¢ o v o o ¢ v v o « o o 15,



15a Urosome asymmetrical (in M, first segment; in F, post-genital segment) (Figs. 21,
22). Right 5th leg M with poorly developed chela (Fig. 23). 5th leg F with stout
elongate terminal joint, penultimate joint without inner process (Fig. 24)
e e e e e e e e e e e . . . family Candaciidae , . . . . . only one species, Candacia armata.

Figs. 21-24 - ¢andacia armata {(Boeck 1872} )
21. M dorsal view
22‘ F L) "
23. M 5th leg
24. F 1] ] )
Adult size range: M and F 2.7 mm,
Distribution: North Atlantic, Mediterranean; '
Gulf of St. Lawrence to Chesapeake Bay.
ry 22
24

15b Urosome symmetrical. 5th leg M not chelate (may appear to be sub-chelate, e.g.,
Figs. 105, 110). 5th leg F with short terminal segment and penultimate segment with
long inner process; OR with terminal segment longest, bearing four spines, and without
spine or basal segment (Figs. 104, 106, 111, 115, 120). Caudal rami very long
(Figs. 107, 108, 112, 116) . . « v v ¢« « 4 4 2 ¢« « o « « « « » . family Temoridae . . . . 30.

16a Two dorsal eyes present edch with two cuticular lenses; ventral eye present F
and M, enormously developed, club-shaped and directed anteriorly in M (Figs. 25,
26). Endopodite of lst leg 3-segmented (Fig. 29). 5th leg M uniramous, left leg
ending in a spine, and right leg chelate (Fig. 27). 5th leg F with very unequal rami;
exopodite slender, 2-segmented about 7x as long as endopodite (Fig. 28)
e s s s s e s e 4 s e s e e s s« o« + genus Anomalocera . . . . ONly ONe species, A. patersoni.
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Figs. 25-29 - Anomalocera patersoni Templeton 1837
25. M anterior metasome, dorsal view
26. M " " , lateral view
27. M 5th leg
28, F " "
29. 1st swimming leg

Adult size range: M 3.0 mm; F 3.2 mm,

Distribution: Worldwide in temperate seas;
Gulf of St. Lawrence to Chesapeake Bay.

16b Two dorsal eyes each with a single cuticular lens, greatly developed in M;
ventral eye present M and F, not.developed in M (Fig. 30). Endopodite of first
four pairs of legs 2-segmented. Left 5th leg M with rudimentary 1-segmented
endopodite; right leg chelate (Fig. 32, 33). 5th leg F with 1-segmented endopodite
and exopodite; exopodite about 2x as long as endopodite (Fig. 31)
e o s s s s s s s s s s s e s s s e o s o Qgenus Labidocera .+ . . . ONly One species, L. aestiva.

Figs. 30-33 - rabidocera aestiva Wheeler 1900
30. F dorsal view
31. F 5th leg
32 M " M- Neft
33.M " " - right

Adult size range: M 1.8-2.2 mm; F 1.7-2.0 mm,

Distribution: East coast North America; Gulf of
St. Lawrence to Long Island Sound.

32 33

»)
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17a Metasome with conspicuous dark-colored knob (luminous organ) on right side at
base of maxillipeds; anal segment with prominent, angular postero-lateral corners
(Figs. 34, 35). 5th leg M right "pseudochelate", with dilated terminal segment
(Fig. 36). Distal joint F 5th leg with one very long and two uch shorter spines
(Fig. 37) « v v v ¢ v v « o « « « + .+ . genus Pleuromammi . . . . only one species, P. robusta.

Figs. 34-37 - Pleuromamma robusta (Dahl 1893)
34. F urosome
35. M dorsal view
36. M 5th leg
37.F "

Adult size range: M 3.5 mm; F 4.3 mm.
Distribution: North Atlantic, south Atlantic,

Indian Ocean, Mediterranean Sea; Grand Banks to
Cape Cod.

17b Metasome without luminous organ; anal segment without prominent angular corners
(Fig. 38). Right 5th leg M with long curved, toothed or setose spine on second
segment (Figs. 41, 43). Distal joint F 5th leg with 2 spines of approximately
equal length and one shorter or longer (Figs. 40, 42) . . . . . .. genus Metridia . . . . 18.

18a Fifth leg F 4-segmented; distal segment with one long medial and 2 shorter, terminal
spines (Fig. 40). Distal segments of right and left 5th leg M of approximately
equal length, but right leg distal segment reduced apically (Fig. 41) . . . . . Metridia lomya.

Figs. 38-41 - Metridia longa (Lubbock 1854}
38. F dorsal view
39. 2nd swimming leg
40, F 5th leg
41. 4 " "

Adult size range: M 3.5-3.7 nm; F 4.1-4.5 nm.

Distribution: North Atlantic, Arctic Ocean;
Baffin Bay to Long Island Sound.
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18 Tifth leg I' 3-segmented (o fourth "joinl™ may occasionally be apparenl); distal
segnent with two long equal, terminal spines, and one ouler shorler spine (Fig. 42).
Distal joints of right and left 5th leg M approximately equal in length; right leg
distal segment stouter and not reduced apically (Fig. 43) . . . . . . . . . . . Metridia lucens.

Figs. 42-43 - Metridia lucens Boeck 1864
42. F 5th Teg
43.m " "
Adult size range: M 2.1-2.3 mm; F 2.5-2.8 nm.

Distribution: North Atlantic, north Pacific,
South Africa; Labrador to Cape Cod.

19a Head and first thoracic segment separate (6 apparent metasomal segments) (Fig. 48a).

First antenna extending beyond caudal rami (Fig. 48b) . . . . . . . genus Ccalanus . . . . . 20.
19b Head and first thoracic segment fused (5 apparent metasomal segments) (Figs. 44, 45).

First antenna not extending beyond caudal rami

st e s e 4 e s s e e e s e s e s« . .genus Nannocalanus . . . . only one species, N. minor.

Figs. 44-47 - Nannocalanus minor (Claus 1863)

44, F dorsal view
45. M " "
. 46. F 5th leg 44 45
47. 4 " "
Adult size range: M and F 1.0 mm.
Distribution: Tropic and subtropic seas of the
world; Grand Banks to West Indies, offshore.

46 47
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20a Body less than 5 wm long (M about 3.6 mm, F about 4.U mm). Pusterior projections
of last metasomal segment rounded; caudal rami longer than anal seguent (Figs.
48, 49). Endopodite of M left bth leg extending just over 1/2 way along
penul timate segwent of exopodite; basipodite concave and toothed (Fig. 50a). 5th
Jeg F similar to M, basipodite concave and toothed {Fig. 5Ub)
s e e e e e e e e e e C e e e e e e v e s e e e e e « s+ e+« s s e Calanus finnarchicus.

Figs. 48-50 - calanus finmarchicus (Gunnerus 1765}
48a. M dorsal view
48b. M lateral view
49. F urosome
50a. M 5th leg
50b. F " "
Adutt size range: M 2.3-3.6 mu; F 2.7-5.4 mm,
Distribution: Worldwide in all oceans; Arctic
Ocean to MWest Indies.
' 48a 4sb
50a E s50b

20b Body longer than 5 mm (M about 6 mm, F about Y mm). Posterior projections of last
metasomal segment pointed; caudal rami about same length as anal segment (Figs. 51,
52). Endopodite of M left 5th leg extending beyond 1/2 way along penultimate
segment of exopodite; basipodite convex and toothed (Fig. 53a). 5th leg F

similar to M, basipodite convex and toothed (Fig. 53b) . . . . .. . ... Calanus hyperboreus.
Figs. D1-53 - catanus hyperboreous Kroyer 1838

51.  F urosome _ \/

H2. M "

534. M 5th leg

53b. F 0" "

Adult stze range: B O.0-7.0 mm; + /.0-10.0 nm.

Bistribution: Arctic Ocean, north Atlantic,
Hurth Sca: Navis Strait to Gulf of Maine.
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2la M with spines on antennal segments 2, 3, 6, 17 (Fig. 55). Chela of right
5th leg stout, with branches of nearly equal length (Fig. 57a). F urosome
conspicuously asymmetrical, caudal rami about 2x as long as broad, single
slender ventral spine at posterior end of genital segment (Figs. 54, 56)

..... ® ® & e + e o e e 8 s s e s s s e e s e

Figs. 54-57 - centropages typicus Kroyer 1849
54. F dorsal view
5. M " "
56. F urosome, lateral view
57a. M 5th leg
57b. F " "

Adult size range: M 1.4-1.6 mm; F 1.6-1.8 mm.

Distribution: Tropic and north Atlantic, North
Sea; Newfoundland to Chesapeake Bay.

21b M antenna without distinct spines, with setae only (Fig. 59). Chela of right 5th
leg slender, outer branch longer than inner (Fig. 6la). F urosome only slightly
asymmetrical, caudal rami about 3x as long as broad, single stout spine ventrally
at middle of genital segment (Figs. 58, 60) « « « « v « « + « v » « « &+ « « Centropages hamatus.

Figs. 58-61 - centropages hamatus (Lilljeborg 1853)
58. F dorsal view
59' M 1] 1]
60. F urosome, lateral view
6la. M 5th leg
61b. F " "

Adult size range: M 1.3 nm; F 1.4 .

Distribution: North Atlantic, North Sea, Black
Sea, Baltic Sea; Labrador to Chesapeake Bay.
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Posterior of metasome smoothly rounded, no projections (Fig. 62). Exopodite

of first leg 2-segmented; other exopodites 3-segmented. Fifth pair of legs M

biramous with endopodites nearly as long as or Tonger than corresponding exopodite

segment (Fig. 63). Basal segment of 4th leg F with 3 short spines and one long

setose spine (Fig. 64) . . . . . . .. genus Euchirella . . . . only one species, E. rostrata.

Figs. 62-64 - Euchirella rostrata (Claus 1866)

62. F lateral view
63. M 5th leg
64. F 4th leg, basal seguent

Adult size range: M 2.5-3.0 mm; F 2.9-3.1 nm.

Distribution: North Atlantic, north and south
Pacific, Indian Oceans, Mediterranean Sea;
Labrador to Cape Cod.

.

t J

-

* 22h
23a

”

64

Posterior of metasome bearing o large posteriorly divected spine or "wing" at each

corner about as long as the genital segment (Figs. 6%, 70). Exopodite of first

leq J-segmented, OR P-sequented with Ist and 2nd joints partially separated. Fifth

Teg M uniramous, OR with poorly developed endopodites not as long as corresponding

oxopodite segment (Figs. 69, 71). 4th leg F nol as above « v v v v v v v v v e v o v v v W 23.

Rostrum long, basally bifurcated in ; posterior spines of metasome hroadly based

(Figs. 67, 68). ELxopodite of first leg 3-segmented. Caudal rami F about 2x as

Tong as broad, about 1.5x length of anal segment (Fig. 65). Caudal rami M about

3x as long as broad, flared, much Tonger than anal segment (Fig. 66). Fifth leg

M uniramous, present on left side only (Fig. 69)

e e e e e e e e e e e e e e e e e e e e e genus Aetideus . . . only one species, a. armitus.



-16-

igs. 65-09 - Act ivdens armatas (Boeck 1872) S

phe | dorsal view .

06. M urosome )
67. F Tateral view

68. M " "

69. M 5th leg 66
Adult size range: M 1.4-1.5 mm; F 1.8-2.0 mm.

Distribution: North Atlantic, Pacific, Indian @

67

Oceans, Mediterranean Sea; Gulf of St. Lawrence
to Gulf of Maine.

69

65

68

23b Rostrum short, not basally bifurcated but notched in F; posterior spines of metasome
narrowly based (Fig. 70). Exopodite of first leg sometimes with partially
separated lst and 2nd segments (apparently 2-segmented). Caudal rami M and F
less than 2x as long as broad; about same length as anal segment in F, shorter
than anal segment in M (Figs. 70-72). Fifth legs M biramous, endopodites not as
long as corresponding exopodite segment (Fig. 71)
e s e 4 e e s s e s s e s s e s e e s o . Genus Gaidius . . . . Only one species, G. tenuispinus.

Figs. 70-72 - Gaidius tenuispinus (G.0. Sars 1900)
70. F lateral view
71. M 5th leg
72. M urosome

Adult size range: M 2.0 mm; F 3.5-3.8 mm.

Distribution: Polar Seas, north Atlantic,
eastern Pacific, North Sea; Davis Strait to
Cape Cod.

70 72
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24a Genital segment F with ventral projection directed posteriorly (Fig. 74}.
Antennae, when refiected, extending past metasome. Fifth leg absent or vestigial
in F. Fifth leg M biramous on left side, uniramous on right; right and left legs
sub-equal in length (Fig. 75) . . . . . genus Scolecithrix . . . . Only one species, S. danae.

Figs. 73-75 - Scolecithrix danae (Lubbock 1856)
73. F dorsal view
74. F urosome, lateral view
75. M 5th leg

Adult size range: M 1.4 mm; F 1,25 mm.
Distribution;: Tropical and north Atlantic¢ and

Pacific Oceans, Mediterranean Sea; Gulf of
Maine to Carribean.

73 . 75

24b Genital segment F without projection {(Fig. 76). Antennae when reflected, extending
as far as end of metasome {Fig. 76). 5th leg F present, consisting of a single
lamella segment (Fig. 77). 5th leg M very long, extending beyond caudal rami;
right leg longer than left, distal segment much larger than penultimate; with a
styliform appendage on 2nd joint; first joint of left leg dilated distally
(Fig. 78} . . . . genus Scolecithricella « « « « + +» « . ONly oOne species . . . . . S. minor.

Figs. 76-78 - scolecithricella minor (Brody 1883)
76. F lateral view
77. F 5th le
78 . M “w 11

Adult size range: M and F 1.4 mm.

Distribution: Arctic Ocean, Indian Ocean, north
Atlantic; Labrador to Georges Bank.

76 78
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25a No eyespot present. M and F very small - about 0.7 mm total length. Caudal
rami about as long as broad, equal to, in length, or shorter than anal segment
(Fig. 79). Proximal joint of exopodite of lst pair of legs without outer spine;
endopodite of 1st pair bearing 4 bristles (Fig. 81). 5th leg absent in F. Right
5th leg of M about 1/3 length of left and ending in a small rounded segment
(Fig. 80) « « « « v ¢« ¢ o « « « « « geNuUS Microcalanus .+ . « '+ » ONly One species, M. pusillus.

Figs. 79-81 ~ Microcalanus pusillus G.0. Sars 1903

79. F urosome ! -
80. M 5th leg
81. 1st swimming leg
Adult size range: M and F 0.7 mm.
Distribution: North Atlantic; Grand Banks to
Bay of Fundy.
: 79 8o 81

25b Simple naupliar eye present. M about 1.1 mm, F about 1.5 mm long (quite variable).
Caudal rami about 2.5x as long as broad, in F just longer, and in male much longer
than anal segment (Figs. 82, 83). Proximal joint of exopodite of lst pair of legs
with outer spine; endopodite of first pair with 5 bristles (Fig. 85). 5th leg
absent in F. Left leg of M longer than right; 2nd and 3rd joints of left leg
dilated distally, terminal joint very small; right leg very slender ending in long
straight point (Fig. 84) . . genus Pseudocalanus . . . . only species, P. minutus (=elongatus).

Figs. 82-85 - pPseudocalanus minutus (Kroyer 1849)
82. F dorsal view
83. M urosome

84, M 5th leg

85. lst swimming leg
Adult size range: M 1.1-1.4 nm; F 1.2-2.0 mm, variable.
Distribution: North Atlantic, North and 83
Mediterranean Seas; Baffin Island to Chesapeake
Bay.

8s
. 62
7 sa.
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26a Urosome of F short, including caudal rami, only about 1/4 length of metasome
(Fig. 86). Caudal rami about as wide as Tong and about same length as last
urosomal segment in M and F (Figs. 87, 89). Lateral parts of M genital segment
with tufts of bristles (Fig. 89) .+ « v ¢« + 4+ ¢« + 4+ o « ¢ 4 « o « « o o s s « « « Acartia tonsa.

Figs. 86-90 - Acartia tonsa Dana 1848
86. F dorsal view
87. F urosome
88. M 5th leg
89. M urosome
90. F 5th leg

Adult size range: M 1.0-1.3 mm; F 1.3-1.5 mm.
Distribution: Tropical and north Pacific,

tropical and north Atlantic; Gulf of St.
Lawrence to Central America.

86

26b Urosome (including caudal rami) at least 1/3 length of metasome (e.g., Fig. 95).
Caudal rami at least 1.5x as long as wide (€.9., Fige 97) & & v v ¢ o ¢ v 4 o v o v o o o« 27,

272 Genital and post-genital segment of F urosome bearing many dorsal rows short

spines (Fig. 91). Distal joint of M left 5th leg bearing short thick medial
appendage (Fige 92) v v ¢ v v v« 4 4 o o o s 4 o s o s o s s« s s e s s« « Acartia bifilosa.

Figs. 91-93 - Acartia bifilosa {(Giesbrecht 1881)

91. F urosome

92. M 5th leg :

93. F u " '
Adult size range: M 1.0-1.1 nm; F 1.1 mm. é
Distribution: Tropical and north Atlantic, North
Sea, Baltic Sea, Mediterranean Sea; Bay of Fundy =
to Vineyard Sound. '-

I o
92

91

27b Genital and post-genital segment of F urosome without such dorsal spines. Left
leg distal joint M without such an appendage. (N.B. short spines are present) . . .. . . 28.



28a Genital segment of F very swollen anteriorly, caudal rami flared (Fig. 95).
Right 5th leg M 2x as long as left (Fig. 96} . . + « « « « « + + « « « « « Acartia discaudata.

Figs. 94-96 - Acartia discaudata (Giesbrecht 1882)
94, F 5th leg
95. F dorsal view
96. M 5th leg

Adult size range: M 1.1 mm; F 1.2 mm.

Distribution: Mid-Atlantic Ocean, Baltic Sea,
North Sea; Bay of Fundy to Buzzards Bay.

28b Genital segment F not as swollen, OR swollen more centrally in segment; caudal
rami not flared. Right 5th leg M only about 1.5x length of left. (Figs. 98,

7 L R

29a Posterior metasomal segment with two dorso-lateral spines, one each side (Fig. 97).
5th leg F with long thin terminal spine (Fig. 99). Right 5th leg M terminal segment
without Tateral spines (Fig. 98) . . . . ¢« . ¢ v v v ¢ 4 v « v o s o « « .« Acartia longiremis.

Figs. 97-99 - Acartia longiremis (Lilljeborg 1853)
97. F urosome
98. M 5th leg
99, F 5th leg

Adult size range: M 0.9-1.0 mm; F 1.0-1.3 mm.

Distribution: North Atlantic, Arctic Ocean,
Baltic Sea, North Sea, Hudson Bay; Baffin

Island to Chesapeake Bay. U_ ; ; 98
97
' 29



~

r

29b

Figs. 100-102 - Acartia clausi Giesbrecht 1889

Adult size range: M 0.85-1.1 mm; F 0.9-1.2 mm.

Distribution: North Atlantic, North Sea, Baltic
, Mediterranean Sea, Hudson Bay; Labrador to
Chesapeake Bay.

Sea

30a

30b

3la

32b
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Posterior metasomal segment without dorso-lateral spines (Fig. 100) (N.B. do

not confuse with lateral spines of genital segment). 5th leg F ending 1in thick

serrate terminal spine (Fig. 101). Right 5th leg M terminal segment bearing 4

lateral spines (Fig. 102a) . . & v v v v ¢ ¢ v & & « 4 4 o ¢ s o s« s o o o o« Acartia clausi,

100

100. F urosome

101. F 5th le

102a. M " "

102b. 3rd swimming leg

Antenna, when reflected reaches more or less only to end of metasome (Fig. 109).
Metasome elongate, not narrowing noticeably to the posterior (Fig. 107). Endopodite
of first leg with a single segment. 5th leg M without chela, left and right legs

of similar form (Fig. 103}, 5th leg F with a number of spines, distal segment
smallest (Fig. 104) . . & & v 4 ¢« ¢« v ¢« ¢ o 5 o e« s o« s o s « s « » g€NUS Eurytemora . . . 31. .
Antenna, when reflected, reaches to anal segment (Fig. 113). Metasome widest

just behind “"head" in region of mouth parts, narrowing posteriorly (Fig. 112).

Endopodite of first leg with 2 segments. 5th leg M left "chelate" (Fig. 114).

5th leg F simple, without spines except on last segment which is the longest

(Fig. 115) & v ¢ ¢ 4 v ¢ e v e v v 4 s o ¢ o s s o o« o o« » s s« . geNUs Temora . . . . . 33.

Anal segment and caudal rami F covered with small spines (Fig. 108). Distal joint

F 5th leg short, rounded; process of penultimate joint directed obligquely medially

(Fig. 106b). 5th pair of legs M 4- or 5-jointed, if 5-jointed then distal joint

of left leg is short and acutely angular; second segment of left leg swollen at

middle {Fig. 105) . & v v v v v v it i s it e e e e e e e e e e e e e e e e e e e e s 32,
Anal segment and caudal rami of F smooth, without small spines. Process on penul-

timate joint of 5th legs F much longer (2.5x) than distal joint of leg, and pointing

parallel to long axis of body (Fig. 104). Right 5th leg M 5-jointed, third joint

longer and narrower than second, distal joint thin, filiform; third joint of left

and right legs bearing 3 spines (Fig. 103) . . . ... ... ... ... . Eurytemora herdmani.

Figs. 103-104 - Eurytemora herdmani Thompson

and Scott 1898
103. M 5th leg
104. F * "

Adult size range: M 1.2-1.5 mm; F 1.3-1.6 mm.

Distribution: Eastern North America, Alaska,
Hudson and James Bays; Labrador to Cape Cod.

......... g

103 104
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32a Distal joint of 5th leg F bearing 2 long setose bristles; medial process of
penultimate joint serrate; penultimate and distal joints with hairy inner margins
(Fig. 106b). 5th pair of legs M 5-jointed; distal joint of left leg short, acutely
angular (Fig. 105) . . .. .. .. .. e e e e e e . Eurytemora americana (=thompsoni).

Figs. 105-106 - Eurytemora americana Williams 1906
105. M 5th leg
106a. F dorsal view
106b. F 5th leg

Adult size range: M 1.0-1.5mm; F 1,1-1.6 mm.

Distribution: In estuaries eastern North America;
Ogac Lake, Baffin Island to Narragansett Bay.

32b Distal joint of 5th leg F bearing a smooth apical spine, which is 2-3x longer than
the sub-apical spine; penultimate segment with smooth outer spines and smooth
medial process (Fig. 111). 5th pair of legs M 4-jointed; distal joint of left
l1eg broadened apically, with 2 blunt processes (Fig. 110) . . . . . . . Eurytemora hirundoides.

Figs. 107-111 - Eurytemora hirundoides(Nordquist 1888
107. F dorsal view
108. F caudal rami and anal segment
109. F lateral view
110. M 5th leg
111, F % "

Adult size range: M 1.9-2,2 mm; F 1,0-1.5 mm.

Distribution: Inshore north At]antic; Baltic
Sea; Labrador to Chesapeake Bay.




-

33a M and F posterior edges of metasome bluntly rounded (Figs. 112, 113). Last
segment of 5th leg F ending in 2 short terminal spines and 2 short sub-terminal
spines, one lateral and one medial (Fig. 115). M 5th leg chelate, terminal segment
of left 5th leg shorter and thinner than penul timate, produced into an acute tip,
and bearing a fine setose spine sub-apically (Fig. 114) . . . . . . . . . . Temora longicornis.

Figs. 112-115 - Temora longicornis (Miller 1785)
112. F dorsal view

113. F lateral view .
114. M 5th leg :
115. F " "
Adult size range: M and F 1.5 mm.
Distribution: North Atlantic, Baltic Sea;
Labrador to Chesapeake Bay.
12 =

14

33b M and F metasome posterior edges produced into acutely pointed "wings" (Figs. 116,
117). Last segment of 5th leg F ending in 2 short spines and one long, sub-apical
medial spine, with 1 short spine laterally 1/2 way down last segment (Fig. 120).
Terminal segment of left fifth leg M greatly enlarged, subspherical in shape
* o & e o e & o s o 3 s e s s s v s s s e e s s s e s s s s s s e s s o s s o o Temora stylifera.
Figs. 116-120 - Temora stylifera Dana 1849 =
116, F dorsal view
117. M urosome
118. M 5th leg - right
119. M " " - left
120. F " "

Adult size range: M and F 1.0 mm,
Distribution: Tropical Pacific and Atlantic

Oceans, Red Sea, Mediterranean Sea; Gulf of St.
Lawrence to Caribbean.

116 17

19 120
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Table 2. List of families, genera and species

Family Genus Species and Author
bifilosa (Giesbrecht 1881)
discaudata (Giesbrecht 1882)
Acartiidae Acartia clausi Giesbrecht 1889
longiremis (Lilljeborg 1853)
tonsa Dana 1848
Aetideidae Aetideus armatus {Boeck 1872)
(a1l outside Euchirella rostrata {Claus 1866)
Passamaquoddy Bay) Gaidius tenuispinus {G.0. Sars 1900)
finmarchicus (Gunnerus 1765)
Calanus hyperboreus Kroyer 1838
Calanidae N.B. no helgolandicus
Nannocalanus minor (Claus 1863)
Candaciidae Candacia armata (Boeck 1872)
mamatus (Li11jeborg 1853)
Centropagidae Centropages typicus Kroyer 1849
Eucalanidae Rhincalanus nasutus Giesbrecht 1892
Euchaetidae Euchaeta norvegica Boeck 1872
o longa (Lubbock 1854)
Metrididae Metridia lucens Boeck 1864
Pleuromamma robusta {(Dahl 1893)
Paracalanidae Paracalanus parvus (Claus 1863)

; Anomalocera patersoni Templeton 1837
Pontellidae Labidocera aestiva Wheeler 1900
Pseudocalanidae Microcalanus pusillus G. 0. Sars 1903

Pseudocalanus minutus {Kroyer 1849)
Pseudodiaptomidae Pseudodiaptomus  coronatus Williams 1906
(Bay of Fundy only)
. . Scolecithricella minor (Brady 1883)
Scolecithricidae Scolecithrix danae (Lubbock 1856)
americana Hil&iams, 1906
(= thompsoni} (Willey, 1923)
Temoridae Furytemora herdmani Thompson and Scott 1898
hirundoides (Nordquist 1888)
longicornis (Miiller 1785}
Temora stylifera {Dana 1849)
Tortanidae Tortanus discaudatus (Thompson and Scott 1897)
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Table 3. Alphabetical list of species with ecological notes and page numbers

Depth/Region Abundance/Seasonal
Species Encountered Occurrence Page

Acartia bilfilosa Surface; neritic Locally abundant, 19
estuarine “swarms"; summer, fall

Acartia clausi Surface; neritic Dominant species; summer, 21

fal

Acartia discaudata Surface; neritic Not reported for the 20
(estuarine?) immediate area

Acartia longiremis Surface; neritic, Common, occurs with A. clausi; 20
oceanic spring to fall

Acartia tonsa Surface, neritic, Locally abundant, 19
estuarine, low estuaries, bays
salinity waters

Aetideus armatus Subsurface to 500 m Rare; summer 16
(+?7); oceanic, tropical,
sub-tropical

Anomalocera patersoni Surface, neustonic; Common + abundant 10
neritic, oceanic "swarms"; summer

Calanus finmarchicus Subsurface; oceanic Occurs year round; very 13

common

Calanus hyperboreus Subsurface; oceanic Rare + common; year round 13

Candacia armata Surface  subsurface; Rare 9
oceanic

Centropages hamatus surface; neritic, Conmon; summer, fall 14
oceanic

Centropages typicus surface; neritic, Common; year round 14
oceanic

Euchaeta norvegica Deep-water, subsurface, Rare + common; year 5
surface; neritic, round
oceanic

Euchirella rostrata Deep-water, subsurface; Rare 15
oceanic

Burytemora americana Surface; neritic, Locally common? 22

(= thompsoni) estuarine, low Summer?

salinity waters

Eurytemora herdmani Surface; neritic, Locally abundant; 21

littoral, estuarine,
lTow salinity waters

spring, summer, fall



Table 3. Continued
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o ’ Depth/Region Abundance/Seasonal
Species Encountered Occurrence Page
Eurytemora hirundoides Surface; neritic, Locally abundant; 22
littoral, low salinity spring, summer, fall
Gaidius tenuispinus Deep water; oceanic Rare 16
Labidocera aestiva Subsurface; neritic (?) Rare 10
Metridia longa Subsurface, deep water; Rare + common; year round? 11
oceanic
Metridia lucens Surface; oceanic Common +» abundant; year 12
round :
Microcalanus pusillus Subsurface; deep water, ? 18
oceanic
Nannocalanus minor Subsurface, surface ? 12
Paracalanus parvus Surface, neritic, Common; year round? 7
oceanic
Pleuromamma robusta Subsurface, deep water, Rare 11
oceanic
Pseudocalanus minutus surface, subsurface; Common » abundant; year 18
N neritic, oceanic round
Pseudod iaptomus Surface; neritic, Locally abundant 6
coronatus littoral, bays,
estuaries, low salinity
waters
Rhincalanus nasutus Subsurface; oceanic Rare; summer, winter 8
Scolecithricella Surface, subsurface; Rare; fall, winter? 17
minor oceanic
Scolecithrix danae Surface, subsurface; Rare 17
oceanic
Temora longicornis Surface; neritic, Conmon + abundant; 23
oceanic year round
Temora stylifera Surface, subsurface; Rare; fall 23
oceanic
Tortanus discaudatus surface; neritic, Common ~ abundant 8

estuarine
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