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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 ass1st in environmental studies concerning the Bay of Fundy. 
The guide is being prepared in collaboration with systematic speciali~ts 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 ter111s, 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 Identification Center at the Biological Station, St. Andrews. 
Researchers in the Ray 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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AflS fHI\CT 

Roff, ,J. C. l<J7B. 1\ qtlidP to the tltdrinl' flor.t .Hid f.lllll.t "I Lh<• 1\.ty of Iundy: Coi'<'I"Hid:C.tldl,oid.~. 
Fish. Mar. Serv. Tech. Rt•p. 8/3, iv 1 ;''1 I'· 

A key to thirty-three species belonging to fifteen fctmil ies ,Jf Caldnoid copepods fro111 
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 der;th, regional and seasonal occurrence are included. 

Key words: Identification keys, taxonomy, classification systems, ecological distribution, 
Fundy Bay, Copepoda, Calanoida 

, ; 

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. 

I'll. <l (•1<thli tlllf' c]pf potll' irlt>nl.iltt'l' :U '"•l•l'tt", dt• t·opi•podt·~. qrtoliJ''''"• I'll]', l.ttllillt" . .!11 
1YJ'f' c.il,llloi'df', l't'Ct'll';(•p~ d.tiiS it", ihlit'S tit• l'.!',',.lllldlJIIlllitiy 1'1 .Jp ltJIIdy. 

L1 classification ddopt.!•p s'inspir" prinriJ•.ilt'illl'll1 tiP ct•lit", tit• 1\r·othki (1%/) 1'1 "'' • .. ~r··, 
(1903), auxquelles ont f.te dJliHJrtePs lPs mod if ic<tt ions dJI!'ropr·i(·t>s con1pi.P Lt'rlll tit". •;iqrH", 
distincitifs ties famillt•s. 

L'existence de ces especes a ete confirmee au moyen de collections personnelles et de ld 
documentation citee. Des notes cl' interet ecologique portent sur les profondeurs, les regions et les 
saisons qui leur sont specifiques. 



INTRODUCTION 

This key to species refers to all species 
of Cal anoid copepods found in and reported from 
Passamaquoddy Bay, the Bay of Fundy and adjacent 
estuaries, bays, and brackish waters. It 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 forms; the Calanoida, which comprise 
over 90% of all marine copepods, and are 
virtually all planktonic. 

The Harpacticoids are not includf'd hf're 
s i nee they are r.1re 1 y <'ncountered in open water 
plankton r:ollect.ion. In well-111ixed <1reas of 
Passamaquoddy llc~y, however, they may cornpri se up 
to 10')'. of the c<~tch in samples tdken close to 
the bottom. They can be distint)uishcd in body 
form from Fig. 1, and their characteristics are 
listed in Table 1. 

Only one species of Cyclopoid is frequPntly 
encountered in this area - Oit!Jond 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, 
tPmperate, and arctic; neritic and oceanic; 
estuarine, bruckish-water, and marine 
stenohal ine fonns. 

SomP species ure much IliOn:! allllli(ldnl. than 
others, and notes on r·Plative ahunddnCI', 
seasonal occun·encP, dnd rlay depth havP bPt'll 
included in an alphabetized species list 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); irrunature copepodites 
and even naup 1 i ar stages can often be rPcogni zed 
from similarity of body form, coloration, deqree 
of transparency, etc. The i11111ature stc~<JeS of 
many of the species listed here have not been 
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dt·~t:r-ibl'd or .tl'l' poorly known. Sine•• currpcl. 
idt•nt if ic,tl. ion dept•nds hcavi ly on l.ht• 
char·acteri st i cs of the various appendages these 
will often need to be dissected off the body fur 
proper examination. Temporary mounts for 
drawings can be made in water or glycerin jelly. 
fl glossary of terrninology and an anatomical 
guide have been included. 

Although correct identification de novu can 
be a tedious business, once the species is 
identified it can usuully be recognized agdin by 
subtle combinations of body proportions, 
attitudes of appendages, body flexure, 
coloration, etc., Hhich defy quantitative 
description. However, recognition in the first 
instance from such characteristics as body size, 
fonn, etc., v1ill certainly lead to misidenti­
fication; for this reason a more "classical" 
taxonomic approach has been followed. 

It is hoped that this key will pr·ovt• usPful 
us ,Jn instrument in initial identification, .1nd 
,,,; <.1 reference for cnnt i nui nq work. 
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GLOSSARY Or TERMS 

1\nal Sf><JIIIent- the L1~t: urosOIIIdl Sf'~JIIIPnt bt~<it"iii<J t.h<' t:diJd,Jl r'<Jliii 

Antennae - the first, 1 arge, metasomal ctppendages 

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 hiramous appendaye 

Genital segment - the first urosomal seyment of a fe111ale 

Geniculate- bent or bendable like a knee joint 

Lamella- leaf-like 

Metasome- the larger, anterior part of a copepod's body 

Naupl iar 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-che 1 ate - with the termi na 1 segment of an appendage refl exed on the sub-termi na 1 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 

naupliar eye 

female genital 
segment 

anal segment 
caudal rami 

caudal setae 

1st antenna 

2nd antenna 
mandible 
1st max ill a 
2nd maxilla 
maxilliped 

lst swilluning leg 

Lnd 

3rd 

4th 

5th 

Fig. Al. Composite diagram showing meta some, urosome and appendages. 

basipodite 

endopodite 

exopodite 

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



-4-

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

Habitat 

Body 

Antenna 

Body articulation 

E l)(J sac 

Calanoida 

Virtually all 
planktonic 

Metasome much 
broader than 
urosome 

Reach to end of 
meta some, more 
or less 

Marked constric­
tion bet ween 5th 
ped i yerous segment 
and uroson1e 

Single, mediul, or 
none 

Cycl opoi da 

A few planktonic 
mostly littoral or 
epibenthic 

Metasome narrowing 
posteriorly, broader 
than urosome 

Reach from l/5 of 
way, to end of 
meta some 

Marked constric­
tion between 4th 
and ~>t.h pPdi yerous 
segments 

Two, loteral 

Harpacticoida 

Nearly all littoral 
or benthic 

Metasome and urosome 
little different in 
width 

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

Slight or no cons­
triction between 4th 
and 5th ped i gerous 
segments 

Usually one, medial 
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KEY TO THE ADULT CALANOID CO~E~ODS 

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) 

• • • • . • • • • . • • . • • • • • • • • • • . • • • • . • • . Ca 1 a no i da • • • 2. 
lb Body not thus clearly divided or with shorter antennae (Fig. lb, lc) 
•••••.•••...••••••.•••.••••• Cyclopoida and Harpacticoida No key. 

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

1a 1b 1C 

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) 

• • . • • • • • • • • • • ••.•••.••• family Pontell idae 16. 
2b Single median naupliar eye, or absent. No cuticular lenses (except Pseudodiaptomusl 

(Figs. 2, 8, 9) • . • • • • . • • • • • • • . • • . • • • • • . • • . • • • . • • • 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) •••••••••••••••••••.••••.••• family Metri<liidae 17. 

3b First joint of endopodite of 2nd leg without 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 II II II II 

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. 

l\1\ 
3 4 

2 5 
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4b Endopodite of 2nd leg 2- or 3-jointed (rarely 1-jointe~~- Head rounaed (Figs. 9, 
17) (except Rhincalanus nasutus) (Fig. 13). Other comtli nat10n of characters not as 
above •••.•••..•..•..•....••...••••..•....• s. 

Sa Fifth (last) pair of swimming legs bas·ically of the same phyllopcdous type 
1-4, modified or largely unmodified but always biramous (Fig~. 46, 47, 50, 
61) •••••••••••••••••••••••.•••••••••.. 

Sb Fifth pair of swimming legs greatly modified, not phyllopodous, uniramous, 
weakly developed one-segmented endopodite, may be completely absent in F. 
16, 19, 20, etc. ) • . . • • • . • • • • • • • . • • • • • • • • • • 

as pairs 
53. 57' 

or with 
(Figs. 14, 

6a All swimming legs with 3-jointed branches. 5th 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 rou'lded; urosome about 1/3 length 

• ••• b. 

. ... 7. 

of metasome (Figs. 44, 45, 48, 49, Sl, 52) •.••.••• family Calanidae 19. 
6b All swimming legs with 3-jointed branches exceot 5th. 5th ·ley i~ 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, centropayes cL 

7a Second, 3rd and 4th pairs of legs with 3-segmented endopodites. Other legs 01 

podites not 3-segmented • • . • . • • • • . • • . • • • . • • 8. 
7b One or all pairs of legs (2nd, 3rd, 4th) with 2-segmented endopodite • 11. 

8a All pairs of swimming legs with 3-segmented podites. 5th legs F uniramous ana 
3-segmented. 5th leg M with rudimentary !-segmented endopodites. Eye with a ring 
of lenses present •• family Pseudodiaptomidae • only ~pecies, Pseudodiaptomus coronatus. 

Fig. 8- Pseudodiaptomus coronatus Williams 1906 
F anterior metasome, lateral view. 

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. 

8 

8b First pair of legs with 2- or 3-segmented exopodite and 1- or 2-segmented endopodite 
(e.g., Fig. 12) •••..•••..••••••...••. 

9a Fifth pair of legs absent in F; or, if present, the metasome is elongate and head 
triangular and pointed (Figs. 13, 16) • • . • . • • • • . ..••. 

9b Fifth pair of legs present in F, bearing hairless distal bristles (Fig. lU). !Jth 

':!. 

10. 

leg of M, left !>-segmented, right 2-segmented (F1g. 11) 
••••••••....• family Paracalanidae only one species, Paracdlanus l"" vus. 



Figs. 9-12 - Paracalanus parvus (Claus 1863) 
g. 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. 
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10 

9 

lOa Fifth pair of legs absent in F. Fifth pair of legs 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. 

lOb 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 one species, Rhincalanus nasutus. 

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

16 

13 15 
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lla Endopodite 2-segmented in 2nd pair of legs, 3-segmented in 3ro and 4th pair 12. 
llb Endopodite 2-segmented in 2nd, 3rd and 4th pair of legs (Fig. lU2b) • . • . 13. 

12a Fifth pair of legs F absent. Fifth leg M asymetric, uniramous (Figs. 80, 84) 
•••••••••••••••••.••••••.••••..• family Pseudocalanidae 25. 

12b Fifth pair of legs F present or absent. If present, minute 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 " " 

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) • • • • • • • • • • • • • • • • • • • • • • • • • 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.). Sth leg M weakly chelate (Figs. 88, 92, 96, etc.) 
•••••••.••••• family Acartiidae ••••••• only one genus ••• Acartia 2b. 

14b Posterior corners of metasome often with single stout spine or "wings" (Figs. 21, 
22, 107, 109). Fifth pair of legs F not so reduced • • • • • • • • • • • • • 15. 
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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) 
••••••••••••••• family Candaciidae •••••• only one species, candacia armata. 

Figs. 21-24 - Candacia armata (Boeck 1872) 
21. M dorsal view 
22. F II II 

23. M 5th leg 
24. F II II 

Adult size range: M and F 2.7 mm. 

Distribution: North Atlantic, Mediterranean; 
Gulf of St. Lawrence to Chesapeake Bay. 

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) ••••••••••••••••••• family Temoridae 3U. 

16a Two dorsal eyes present each with two cuticular lenses; ventral eye present F 
and M, enormously developed, club-shaped and directed anteriorly in M (Figs. 25, 
26). Endopodite of 1st 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) 
••••••••••••••••••• genus Anomalocera •••• only one species, A. patersoni. 



Figs. 25-29- Anom,Jlocez·d patorsoni Templeton 
25. M anterior metasome, dorsal view 
26. M " 11 

, lateral view 
27. M 5th leg 
28. F " II 

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. 
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1837 

__ 0-___ _ 

28 

27 

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 !-segmented 
endopodite; right leg chelate (Fig. 32, 33). 5th leg F with !-segmented endopodite 

29 

and exopodite; exopodite about 2x as long as endopodite (Fig. 31} 
•••••••••••••••••••• genus Labidocera •••• only one species, L. aestiva. 

Figs. 30-33 - Labidocera aestiva Wheeler 1900 
30. F dorsal view 
31. F 5th leg 
32. M " 11 

- left 
33. M 11 11 

- 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. 

30 

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 much shorter spines 
(Fig. 37)...... • • genus PlauromammJ. •••• only one spccit!s, P. robustJ.. 

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 
equa 1 1 ength and one shorter or longer (Figs. 40, 42) • • • • • • • genus Metr idia 

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 

18. 

equal length, but right leg distal segment reduced apically (Fig. 41) ••••. Metridia lonya. 

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

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

Distribution: North Atlantic, Arctic Ocean; 
Baffin Bay to Long Island Sound. 

38 

41 
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Wb r ift.h lt'tj I 3-Sf'Cjllil'nt.l'd (u fourth "joint" llldY OCCdSilJrtdlly lw dJIJldi'Cnl ); distal 
se<jment with two long equnl, ter111inill spines, and one outer •,licwler ~pine (Fig. 42). 
Distal joints of right and left 'Jth leg t1 approximately equ<tl in length; right leg 
distal segment stouter and not reduced apically (Fig. 43) ••••••••••• Metridia luccns. 

Figs. 42-43 - Metridia lucens Boeck 1864 
42. F 5th leg 
43. M II 

Adult size range: M 2.1-2.3 111111; F 2.5-2.8 mm. 

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

42 43 

19a Head and first thoracic segment separate (6 apparent metasomal segments) (Fig. 48a). 
First antenna extending beyond caudal rami (Fig. 48b) • • • • • • • genus Cal anus • • 20. 

19b Head and first thoracic segment fused (5 apparent metasomal segments) (Figs. 44, 45). 
First antenna not extending beyond caudal rami 

••••••••••••••• genus Nannocalanus •••• only one species, N. minor. 

Figs. 44-47 - Nannocalanus minor (Claus 1863) 
44. F dorsal view 
45. M II 

46. F 5th leg 
47 • ~1 II 

Adult size range: M and F 1.0 mm. 

Distribution: Tropic and subtropic seas of the 
world; Grand Banks to West Indies, offshore. 

46 
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i:'Ua Body less than 5 umt long (~I at1out 3.6 nmt, ~ ahuul 4.U 11111). l'u!>terior IJrOjections 
of last metasotnal ~egment n>urHkd; caudal rami longer th<~n an.11 segttent (Figs. 
48, 49). E.ndopodite of M left ~th leg extending just over 1/i:' way along 
penultimate segment of exopodite; basipodite concave and toothed n;g. ~Ua). ~th 
leg F similar to M, basipodite concave and toothed (~ig. ~Ub) 

Figs. 48-50 - Calanus finmarchicus (Gunnerus 1765) 
48a. M dorsal view 
48b. M lateral view 
49. F urosome 
sua. ~1 5th leg 
SOb. F " " 

Adult size range: 1'1 2.3-3.6 n1n; F 2.7-5.411111. 

Distribution: Worldwide in all oceans; Arctic 
Ocean to West Indies. 

••••••••••••• Calanus firondrchicus. 

20b Uody longer than 5 mm (M about 6 11111, F about 9 111n). Posterior projections of last 
meta soma 1 segment pointed; caudal rami about same 1 ength as ana 1 segment (Figs. 51, 
52). Endopodite of M left 5th leg extending beyond 1/2 way along penultimate 
se~tent of exopodite; basipodite convex and toothed (Fig. 53a). 5th leg F 
similar to M, basipodite convex and toothed (Fig. 53b) •••••••••• Calanus hyperboreus. 

figs. 1Jl-'J3- .·i/.11rw; IHI)Jc>rbor<•us Kroyer 183H 
~l. ~ urusome 
~2. t1 
~Ja. ~~ 'itlt le~) 
S3b. I " 

f,tJult st.:!' r·,ut<)c: il 1J.U-l.U nun; I· /.U-lU.U nnn. 

IJt strillution: Arctic Ocean, north Atlantic, 
fJurtll '>ca; llavts .\tr·ait to Gult of naine. 
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21a M with spines on antennal segments 2, 3, 6, 17 (Fig. 55). Chel.t of right 
5th leg stout, with branches of nearly equal length (Fig. 57a). F urosome 
consricuously asymmetrical, caudal rami about 2x as long as broad, single 
slender ventral spine at posterior end of genital segment (Figs. 54, 56) 

Figs. 54-57 - Centropayes typicus Kroyer 1849 
54. F dorsal view 
55. M II 

56. F urosome, latf'ral view 
57a. M 5th leg 
57b. F II 

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

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

• Ccntropayes typic11s. 

21b M antenna without distinct spines, with setae only (Fig. 59). Chela of right 5th 
leg slender, outer branch longer than inner (Fig. 61a). 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) • • • • • • • • • • • • • • Centropages hamatus. 

Figs. 58-61 - Centropages hamatus (Lilljeborg 1853) 
58. F dorsal view 
59. M " 
60. F urosome, lateral view 
61a. M 5th leg 
61 b. F II 

Adult si Z!' range: ~1 1. 3 nun; F 1.4 111111. 

Distribution: North Atlantic, North Sea, Black 
Sea, Baltic Sea; Labrador to Chesapeake Bay. 
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22a Posterior of metaso111e smoothly rounded, no projections (Fig. 62). Exopodite 
of first leg 2-segmcnted; other exopodites 3-segmented. Fifth pair of legs M 
biramous with endopodites nearly as long as or longer than corrr•sponding exopodite 
segment (Fig. 63). Basal segment of 4th leg r with 3 short spines and one long 
setose spine (Fig. 64) ••••• \)enus Euchirella •••• only one species, 1:;. rostrdLa. 

Figs. 62-64 - Euchirell,, rostrata (Claus 1866) 
62. F lateral view 
63. M 5th leg 
64. F 4th leg, basal segment 

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

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

64 

ZZh rostPrior of llll'LISOIIII' hr..n·in<J d l<~r<Jt' posteriorly dir·ected spine or "win9" at each 
cor·ner ,1bout ,1s lonq .1s thP 9<!tlit.al '•<'glm>nt (fil)s. 65, 70). lxopoditr. of first 
le~J 3-SP<Jiill'nl.f'd, 01~ :•-seqllll'nlPd with lst ,md t'nd joints partially separated. Fitth 
1(''] M unir·dliiOIJS, tlH 1~ith poorly developl'd endopodites not as long as corresponding 
rxopodite segment (Figs. 69, 71). 4th leg r nol as above ••••• 

23a Rostrum long, basally bifurcated in r; posterior spines of rnetasome broadly based 
{Figs. 67, 68). Exopodite of first leg 3-segmented. Caudal ra1ni F about 2x as 
long as broad, about 1.5x length of anal segment (Fig. 65). Caudal rami M about 
3x as long as broad, flared, much longer than anal segment (Fig. 66). Fifth leg 
M uniramous, present on left side only (fig. 69) 

23. 

• • • • • • genus Aetideus ••• only one species, A. arm•tus • 



I i qs. 1>~>-l>'l - ,1..t '''''"'' ·""'·'tus (lloeck l!f/i') 
t>~>. I dot''>dl vil'W 
u(i. ~1 \Jt'OSOIII(' 

67. I 1 atcr·al view 
68. M II 

69. M 5th leg 

Adult size range: M 1.4-1.5 mm; F 1.8-2.0 mm. 

Distribution: North Atlantic, Pacific, Indian 
Oceans, Mediterranean Sea; Gulf of St. Lawrence 
to Gulf of Maine. 
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65 

67 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 1st 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} 

69 

• • • • • • • • • • • • • genus Gaidius •••• only one species, G. tenuispinus. 

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

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. 

72 
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24a Genital segment F with ventral projection directed posteriorly (Fig. 74). 
Antennae, when reflected, 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 scolccithrix only one species, s. dan.n'. 

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. 

74 

73 

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 

75 

(Fig. 78) •••• genus Scolecithricella •••••••• only one species ••••• s. minor. 

Figs. 76-78 - scolecithricella minor (Brody 1883) 
76. F lateral view 
77. F 5th leg 
78. M II II 

Adult size range: M and F 1.4 mm. 

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

77 

76 



-18-

25a No eyes pot present. M and F very sma 11 - about 0. 7 11111 tot a 1 1 ength. Cauda 1 
rami about as long as broad, equal to, in length, or shorter than anal segment 
(Fig. 79). Proximal joint of exopodite of 1st 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) ••••••••••••• genus Microcalanus ••••• only one species, M. pusillus. 

Figs. 79-81 - Microcalanus pusillus G.O. 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. 

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 1st 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 - Pseudocalanus minutus (Kroyer 1849) 
82. F dorsal view 
83. M urosome 
84. M 5th leg 
85. 1st swimming leg 

Adult size range: M 1.1-1.4 mm; F 1.2-2.0 mm, variable. 

Distribution: North Atlantic, North and 
Mediterranean Seas; Baffin Island to Chesapeake 
Bay. 

82 

84 
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26a Urosome ofF short, including caudal rami, only about 1/4 length of rnetasome 
(Fig. 86). Caudal rami about as wide as long and about same length as last 
urosomal segment in M and F (Figs. 87, 89). Lateral parts of M qenital segment 
with tufts of bristles (Fig. 89) • • • • • • • • • • • • • • • • • • • • • 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 

tf~ s 88 Adult size range: M 1. 0-1.3 rnm; F 1. 3-1.5 mm. 

Distribution: Tropical and north Pacific, 
tropical and north Atlantic; Gulf of St. 
Lawrence to Central America. 

87 

86 89 

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 (e.g., Fig. 97) •••••••••• 

27a 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 

27. 

appendage (Fig. 92) ••••••••••••••••••••••••••••• Acartia bifilosa. 

Figs. 91-93 - Acartia bifilosa (Giesbrecht 1881) 
91. F urosome 
92. M 5th leg 
93. F II II 

Adult size range: M 1.0-1.1 mm; F 1.1 mm. 

Distribution: Tropical and north Atlantic, North 
Sea, Baltic Sea, Mediterranean Sea; Bay of Fundy 
to Vineyard Sound. 

91 92 

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. 
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28a Genital segment ofF 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, 
102) • • • 0 0 • 0 • • • • • • 0 0 0 • 0 • • • • • 0 0 • • 0 0 0 0 

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 

96 

29. 

without lateral spines (Fig. 98) • • • • • • • • • • • • • • • • • Acartia lonyiremis· 

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. 
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29b Posterior metasomal segment without dorso-lateral spine~ (Fig. 100) (N.B. do 
not confuse with lateral spines of genital segment). 5th leg F endin9 in thick 
serrate terminal spine (Fig. 101). Right 5th le9 N termH1al segment bearing 4 
1 ateral spines (Fig. 102a) • • • • • • •.•.••••••••••••• Acartia clausi. 

Figs. 100-102 - Acartia clausi Giesbrecht 1889 
100. F urosome 
101. F 5th leg 
102a. M " " 
102b. 3rd swimming leg 

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

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

30a 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 

102b 

smallest (Fig. 104) •••••••••••••••••••••••• genus Eurytemora • • • 31. 
30b 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) •••••••••••••••••••••••••••• genus Temora 33. 

31a Anal segment and caudal rami F covered with small spines (Fig. 108). Distal joint 
F 5th leg short, rounded; process of penultimate joint directed obliquely 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) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 32. 

32b Anal segment and caudal r~ni 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 II II 

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. 

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 huiry inner margins 
(Fig. 106b). 5th pair of legs M 5-jointed; distal joint of left leg short, acutely 
angular (Fig. 105) • • • • • • • • • • • • •••••• 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 1.0-1.5 mm; F 1.1-1.6 mm. 

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

1068 

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 
leg broadened apically, with 2 blunt processes (Fig. 110) • • Eurytemora hirundoides. 

Figs. 107-111 - Eurytemora hirundoides(Nordquist 188~ 
107. F dorsal view 
108. F caudal rami and anal segment 
109. F lateral view 
110. M 5th leg 
111. F II " 

Adult size range: M 1.9-2.2 mm; F 1.0-1.5 mm. 

Distribution: Inshore north Atlantic, Baltic 
Sea; Labrador to Chesapeake Bay. 

107 
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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 segnent 
of left 5th leg shorter and thinner than penultimate, produced into an acute tip, 
and bearing a fine setose spine sub-apically (Fig. 114) •••••••••• Temora longicornis. 

Figs. 112-115 - Temora longicornis (Muller 1785) 
112. F dorsal view 
113. F lateral view 
114. M 5th leg 
115. F " II 

Adult size range: M and F 1.5 mm. 

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

112 

114 

33b M and F metasome posterior edges produced into acutely pointed "wings" (Figs. 116, 
117). Last segment of 5th leg Fending 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 

••••••••••••••••••• 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 Caribbedn. 

c--------
-,_ 
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Table 2. List of families, genera and species 

Family Genus SpeLies and Author 
-------------------------------------

Acartiidae 

Aetideidae 
{all outside 
Passamaquoddy Bay) 

Calanidae 

Candaciidae 

Centropagidae 

Eucalanidae 

Euchaetidae 

Metrididae 

Paracalanidae 

Pontellidae 

Pseudocalanidae 

Pseudodiaptomidae 
{Bay of Fundy only) 

Scolecithricidae 

Temoridae 

Tortanidae 

Acartia 

Aetideus 
Euchirc:lla 
Gaidius 

Cal anus 

Nannoculanus 

Centropages 

Rhincalanus 

Euchaeta 

Metridia 

Pleuromamma 

Paracalanus 

Anomalocera 
Labidocera 

Microcalanus 
Pseudocalanus 

Pseudod iaptomus 

Scolecithricella 
Scoiecithrix 

Eurytemora 

Temora 

Tort anus 

bif ilosa {Giesbrecht 1881) 
d1scaudata {Giesbrecht 1882) 
clausi Git>sbrecht 1889 
longiremis {Lilljeborg 1853) 
(:ansa Da:;il 1848 

armatus (Boeck 1872) 
rostl'ata (Claus 1tl66) 
tenuispimB (G.O. Sars 1900) 

t inma.n:hicus ( Gunnerus 17o5) 
hyperboreus Kroyer 1838 
N.B. no helgolandicus 

minor (Claus 1863) 

armatJ !Boeck 1872) 

Jiimdtus {Lilljeborg 1b53) 
typicus Kroyer 1849 

nasutus Giesbrecht 1892 

norvegica Boeck 1872 

longa (Lubbock 1854) 
1ucens Boeck 1864 
robusta {Dahl 1893) 

parvus (Claus 1863) 

patersoni Templeton 1837 
aestiva Wheeler 1900 

pusillus G. 0. Sars 1903 
rninutus (Kroyer 1849) 

coronatus Williams 1906 

minor {Brady 1883) 
danae (Lubbock 1856) 

americana Williams, 1906 
(=thompsoni) (Willey, 1923) 
herdmani Thompson and Scott 1898 
llirundoides (Nordquist 1388) 

longicornis {Muller 1785) 
stylifera (Dana 1849) 

discaudatus (Thompson and Scott 1897) 
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Table 3. Alphabetical list of species with ecological notes and page ntJnbers 

Species 

Acartia bilfilosa 

Acartia clausi 

Acartia discaudata 

Acartia longiremis 

Acartia tonsa 

Aetideus armatus 

Anomalocera patersoni 

Calanus finmarclJicus 

Calanus hyperboreus 

Candacia armata 

Centropages typicus 

Euchaeta norvegica 

Euchirella rostrata 

Eurytemora americana 
( = thompsoni) 

Eurytemora herdmani 

Depth/Region 
Encountered 

Surface; neritic 
estuarine 

Surface; neritic 

Surface; neritic 
(estuarine?) 

Surface; neritic, 
oceanic 

Surface, neritic, 
estuarine, low 
salinity waters 

Subsurface to 500 m 
(+?); oceanic, tropical, 
sub- tropi ca 1 

Surface, neustonic; 
neritic, oceanic 

Subsurface; oceanic 

Subsurface; oceanic 

Surface 
oceanic 

subsurface; 

surface; neritic, 
oceanic 

surface; neritic, 
oceanic 

Deep-water, subsurface, 
surface; neritic, 
oceanic 

Deep-water, subsurface; 
oceanic 

surface; neritic, 
estuarine, low 
salinity waters 

Surface; neritic, 
littoral 1 estuarine, 
low salinity waters 

Abundance/Seasonal 
Occurrence 

Locally abundant, 
"swarms"; suniTier, fall 

Dominant species; summer, 
fall 

Not reported for the 
immediate area 

Common, occurs with A. clausi; 
spring to fa 11 

Locally abundant, 
estuaries, bays 

Rare; st.a11111er 

Common + abundant 
"swarms"; summer 

Occurs year round; very 
common 

Rare + common; year round 

Rare 

Con111on; summer, fall 

Common; year round 

Rare + common; year 
round 

Rare 

Locally common? 
Summer? 

Locally abundant; 
spring, summer, fall 

Page 

19 

21 

20 

20 

19 

16 

10 

13 

13 

9 

14 

14 

5 

1b 

22 

21 



Table 3. Continued 

Species 

eurytemora hirundoides 

Gaidius tenuispinus 

Labidocera aestiva 

Metridia longa 

Metridia lucens 

Microcalanus pusillus 

Nannocalanus minor 

Paracalanus parvus 

Pleuromamma robusta 

Pseudocalanus minutus 

Pseudodiaptomus 
coronatus 

Rhincalanus nasutus 

Scolecithricella 
minor 

scolecithrix danae 

Temora longicornis 

Temora stylifera 

Tortanus discaudatus 

Depth/Region 
Encountered 
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Surface; neritic, 
littoral, low salinity 

Deep water; oceanic 

Subsurface; neritic (?) 

Subsurface, deep water; 
oceanic 

surface; oceanic 

Subsurface; deep water, 
oceanic 

Subsurface, surface 

Surface, neritic, 
oceanic 

Subsurface, deep water; 
oceanic 

surface, subsurface; 
neritic, oceanic 

Surface; neritic, 
1 ittoral, bays, 
estuaries, low salinity 
waters 

subsurface; oceanic 

Surface, subsurface; 
oceanic 

surface, subsurface; 
oceanic 

surface; neritic, 
oceanic 

Surface, subsurface; 
oceanic 

surface; neritic, 
estuarine 

Abundance/Seasonal 
Occurrence Page 

Locally abundant; 22 
spring, su11111er, fall 

Rare 16 

Rare 10 

Rare+ c011111on; year round? 11 

C011111on + abundant; year 12 
round 

? 18 

? 12 

Co11111on; year round? 7 

Rare 11 

Comnon • abundant; year 18 
round 

Locally abundant 6 

Rare; summer, winter 8 

Rare; fall, winter? 17 

Rare 17 

C0111110n • abundant; 23 
year round 

Rare; fall 23 

Co11111on + abundant 8 
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