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AN ILLUSTRATED GUIDE TO THE IDENTIFICATION 
OF THE PLANKTONIC CRUSTACEA OF LAKE MICHIGAN

INTRODUCTION

Although reported observations on the planktonic crustacea in 
Lake Michigan began over a century ago (Hoy 1872), much remains to be 
learned about the general biology as well as the trophic relations of these 
animals. The planktonic crustacean community (including the benthic 
amphipod, Pontoporeia) provides the major portion of available food for the 
greater mass of the lake's fish populations. Management of the lake as a 
valuable natural resource must be based on a knowledge of the lake's 
biological processes and potentials. The crustacean plankton community 
forms the major link between algae and fish and, for this reason, should be 
considered an important area for future study. Although much is known 
about the crustacean plankton in terms of taxonomy, and seasonal and 
vertical distribution (Wells 1960, 1970; McNaught 1966; McNaught and 
Hasler 1966; and Gannon 1972a), little is known of the population dynamics, 
production, and feeding of these animals. The purpose of this guide is to 
facilitate easy and rapid identification of the common planktonic crustaceans 
of Lake Michigan with the hope of aiding and promoting further study con
cerning their biology.

This guide has been written for beginners as well as for the 
more advanced worker, unfamiliar with the Lake Michigan fauna. It is not 
intended as a formal systematic treatment. References to major taxonomic 
works pertinent to the Lake Michigan fauna are given in the bibliography.
This work includes descriptions of only those species which have repro
ductive populations in the lake proper or are of frequent enough occurrence 
to merit inclusion. Many species of Cladocera and Copepoda can be found 
occasionally in Lake Michigan waters, at river mouths, and in the littoral 
of embayments. These species are not considered to be true members of 
the lake's planktonic fauna and, except for a few of very frequent occurrence, 
are not included in this guide.
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The format of the guide is designed for rapid identification 
with the aid of a binocular dissecting microscope capable of magnification 
up to 100 x. References to characters which cannot be seen with such an 
instrument are avoided wherever possible. The descriptions of the species 
cover only those features which are needed for positive identification. Notes 
on the ecology of the species include remarks on seasonal abundance, 
vertical distribution in the water column, trophic relations, breeding cycles, 
and other pertinent information. Introductions to the basic morphology and 
biology of Cladocera and Copepoda are included. The post embryonic devel
opmental stages of the most important copepod species (Limnocalanus 
macrurus, diaptomid spp., and Cyclops bicuspidatus thomasi) are presented. 
References for the identification of the developmental stages of other copepod 
species are given if such are available.

Species List of the Planktonic Crustacea of Lake Michigan
Covered in this Guide

CLADOCERA
Leptodoridae

Leptodora kindtii 
Polyphemidae

Polyphemus pediculus 
Sididae

Diaphanosoma leuchtenbergianum 
Holopedidae

Holopedium gibberum 
Bosminidae

Bosmina longirostris 
Eubosmina coregoni 

Daphnidae
Daphnia longiremis 
D. galeata mendotae
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CLADOCERA (continued)
Daphnidae

D. retrocurva 
D. parvula
Ceriodaphnia lacustris 

Chydoridae
Chydorus sphaericus

COPEPODA: CALANOIDA 
P s eudo calanidae

Senecella calanoides 
Centropagidae

Limnocalanus macrurus 
Temoridae

Eurytemora affinis 
Epischura lacustris 

Diaptomidae
Skistodiaptomus oregonensis 
Leptodiaptomus minutus 
L. ashlandi 
L. sicilis 
L. siciloides

COPEPODA: CYCLOPOIDA 
Cyclopidae

Mesocyclops edax
Cyclops (Diacyclops) bicuspidatus thomasi 
Cyclops (Acanthocyclops) vernalis 
Tropocyclops prasinus

MYSIDACEA
Mysidae

Mysis relicta
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AMPHIPODA
Haustoriidae

Pontoporeia affinis

ORDER MYSIDACEA: FAMILY MYSIDAE (Plate I)
Mysis relicta Loven 1861 

Length: Mature specimens, 15-25 mm; Nauplius, l-*3 mm.

Identification: Large size; shrimplike appearance. The naupliar stages of 
Mysis are undergone within the brood chamber of the mother, termed the 
marsupium. Unattached nauplii in plankton collections are the result of 
rupturing of the marsupium, usually caused by formalin preservation.
Mature males are distinguished by their long and specialized fourth pleopods.

Ecology: Common in offshore waters throughout the year. Occurs near or 
at the bottom during the day and migrates into upper waters at night where 
it feeds omniverously on zooplankton and algae. Considered to be a relict 
of glacial times.

ORDER AMPHIPODA: FAMILY HAUSTORIIDAE (Plate I)
Pontoporeia affinis Lindstrom 1855

Length: Up to ca. 19 mm.

Identification: Large size. Crescentric body form. I\ affinis is easily 
distinguished from all other North American amphipods by the greatly expanded 
second segment of the fifth periopods.

Ecology: Essentially a benthic form, affinis occasionally occurs in plankton 
collections. Abundant on silty bottoms in offshore waters. Considered to be a 
glacial relict.

GENERAL MORPHOLOGY OF THE CLADOCERA (Plate II)
All Cladocera, except the Polyphemidae and Leptodora have the entire 

body enclosed by the bivalved carapace except for the head. Usually the 
antennules are small and inconspicuous (except in the Bosminidae), and the
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PLATE I

MYSIDACEA AND AMPHIPODA

Mysis relicto



PLATE I I  
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antenna are large and well developed and used for swimming. The single, 
fused compound eye is usually conspicuous and the ocellus may or may not be 
present. The end of the abdomen is armed with a pair of large post-abdominal 
claws and usually with various spines and setae. The thoracic legs are 
enclosed in the carapace and usually equipped with rows of fine setae used as 
"screens" in the filter-feeding process. The number of thoracic legs varies 
from five to six pair within the different families. The carapace may or may 
not be armed with a shell spine. Mucral spines are present in some of the 
Bosminidae (see B̂  longirostris).

Most Cladocerans are herbivorous. The planktonic species of lakes use 
the thoracic legs to pump and filter the water about them in order to obtain 
bacteria, algae, and possibly detritus as food. The Leptodoridae and Poly- 
phemidae are predaceous on smaller zooplankton.

Reproduction in the Cladocera is primarily parthenogenetic, with males 
occurring for brief periods in the life cycles, usually at the time of the popu
lation maxima. When males are produced, sexual reproduction does occur, 
and this leads to the formation of overwintering or resting eggs. Resting 
eggs are enclosed in a thickened portion of the carapace surrounding the 
brood chamber termed the ephippium, which is shed by the female during 
molting (Holopedium and Diaphanosoma do not enclose their resting eggs in 
ephippia). Eggs are released from the ovary into the brood chamber, located 
in the dorsal portion of the carapace. The eggs develop within the brood 
chamber of the mother animal, and the young resemble the adults at birth. 
Usually three juvenile molts are passed after release from the brood chamber 
before the animal becomes reproductive. Cladoceran populations are capable 
of very rapid increases when suitable conditions prevail.

Some species of Cladocera undergo changes in certain aspects of their 
morphology during the course of the population development. This phenomenon 
occurs in other animal groups as well and is termed cyclomorphosis. For 
example, many Daphnia species have small helmets (anterior development of 
the head) in spring, but as time progresses, individuals with increasingly



larger helmets appear. Cyclomorphosis does not seem to be very pro
nounced in most Lake Michigan Cladocera with the notable exception of 
Daphnia longiremis, which shows great seasonal variation in the develop
ment; of the helmet.

ORDER CLADOCERA: FAMILY DAPHNIDAE (Plate III)
Daphnia longiremis Sars 1861

Length: Up to 1.2 mm.

Identification: Swimming hairs of antennae extend beyond the posterior 
margin of the carapace. Ocellus absent. Shell spine slightly curved dorsally. 
Helmet quite variable in Lake Michigan populations. Males resemble females 
but are smaller and have enlarged antennules.

Ecology: Often common, June-November. Prefers cold water and is usually 
found below the thermocline during thermal stratification.

Daphnia galeata Sars 1854 mendotae Birge 1918 

Length: Up to 3.0 mm, but usually less than 2 mm.

Identification: Swimming hairs of antennae not extending beyond the posterior 
margin of the carapace. Ocellus present. Shell spine straight (very young 
specimens may have curved spines). Point of helmet in line with middle of 
body (Lake Michigan animals do not show much cyclomorphotic variation in 
helmet shape). Males smaller with enlarged antennules.

Ecology: Often abundant. Reproduction during the summer, but mature 
females may be found during the winter months. During stratification, this 
species is epilimnetic.
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Daphnia retrocurva Forbes 1882 

Length: Up to 1.4 mm.

Identification: Swimming hairs of antennae not extending beyond the posterior 
margin of the carapace. Ocellus absent. Shell spine straight (may be curved 
in juveniles). Point of helmet dorsal to midline of body (Lake Michigan 
animals do not show much variation in the size and shape of the helmet).
Males smaller with enlarged antennules.

Ecology: Often abundant. Occurs in warmer water during the summer months. 
Absent in winter. This species is usually the most common Daphnia.
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Daphnia parvula Fordyce 1901 

Length: Up to 1.0 mm.

Identification: Swimming hairs of antennae not extending beyond the posterior 
margin of the carapace. Ocellus absent. Shell spine short and often directed 
slightly anteriorly (juveniles have longer spines which are usually directed 
posteriorly). Helmet not developed; head rounded; rostrum abbreviated.
Males similar but smaller with enlarged antennules.

Ecology: Occurs sporadically throughout the year at river mouths (Milwaukee 
Harbor and lower Green Bay). Not strictly a Lake Michigan plankter.

Ceriodaphnia lacustria Birge 1893 

Length: Up to 0.9 mm.

Identification: Shell spine lacking. Carapace nearly circular. Head small 
and "drooping” . Note: other species of Ceriodaphnia may occasionally be 
taken, especially near river mouths. Ĉ  lacustris can always be distinguished 
by its pointed fornices (lateral projections above insertion of antennae).

Ecology: Sometimes common, especially in inshore areas. Summer only.



FAMILY SIDIDAE (Plate III)

Diaphanosoma leuchtenbergianum Fischer 1850 

Length: Up to 1.2 mm.

Identification: Easily recognized by its very large swimming antennae. Shell 
spine lacking.

Ecology: Sometimes common, especially in inshore areas. Summer only.

FAMILY BOSMINIDAE (Plate III)
Bosmina longirostris (O. F. MUller) 1785

Length: Up to 0. 88 mm.

Identification: Long antennules (not as long and straight as in Ê  coregoni) 
and mucrones (spines on the posterior ventral margin of the carapace) readily 
identify this species.

Ecology: Often very abundant, early May to December.

Eubosmina coregoni (Baird) 1857 

Length: Up to 0.9 mm.

Identification: Longer and straighter antennules than IL longirostris. 
Mucrones absent.

Ecology: Often abundant, June to November.

FAMILY CHYDORIDAE (Plate III)
Chydorus sphaericus (O. F. MUller) 1785

Length: Up to 0. 5 mm.

Identification: Small, sphaerical, large ocellus.

Ecology: Summer months. Rare to common, especially in inshore areas. 
Supposedly associated with algal filaments from which it scrapes periphyton.
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FAMILY HOLOPEDIDAE (Plate IV)
Holopedium gibberum Zaddach 1855

Length: Up to 2.2 mm.

Identification: Hump-backed. Swimming antennae with three long terminal 
setae.

Ecology: Summer months. Often common. The animal in life is surrounded 
by a gelatinous capsule which it secretes. This often disappears after a time 
in preserved collections.

FAMILY POLYPHEMIDAE (Plate IV)
Polyphemus pediculus (L .) 1761

Length: Up to 1. 5 mm.

Identification: The huge compound eye is characteristic. Legs not enclosed 
by the carapace.

Ecology: Summer months. Sometimes common. This species, unlike most 
cladocera, is predaceous on other zooplankters.

FAMILY LEPTODORIDAE (Plate IV)
Leptodora kindtii (Focke) 1844

Length: Up to 18 mm. (Lake Michigan specimens are usually considerably 
smaller.)

Identification: Large size. Large swimming antennae.

Ecology: Summer months. Sometimes common. Predaceous on zooplankton.

GENERAL MORPHOLOGY OF THE COPEPODA (Plate V)
The copepod body can be divided into two regions, the metasome (head 

and thorax) and the urosome (abdomen). The head is equipped with several 
paired appendages. The antennules or first antennae are very long in the
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PLATE m  '
CLADOCERA II
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PLATE Y  -14- 
GENERAL MORPHOLOGY OF THE COPEPODA 
Suborder Cyclopodida: Cyclops bicuspidatus thomosi
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Calanoida and shorter in the Ccylopoida and are used both as sensory organs 
and for locomotion. In the Calanoida the right antennule is geniculate (elbowed) 
in the male and is used for grasping the female during copulation. In the 
Cyclopoida both antennules are geniculate in the male. The second antenna 
are much shorter than the antennules. The mandibles, first maxillae, second 
maxillae, and maxillipeds function in food handling. The thorax is equipped 
with five pair of swimming legs, the fifth pair usually being more or less 
reduced in size and differing in structure from the preceeding pairs. In the 
Calanoida the fifth legs are usually asymmetric in the male and modified for 
grasping the female during copulation. In the Cyclopoida the fifth legs are 
very much reduced in size in both sexes, and some male cyclopoids have 
vestigial sixth legs which are fused to the urosomal segment. The segmen
tation of the urosome is quite variable. The terminal urosomal segment is 
followed by a pair of caudal rami, each of which is armed with a number of 
setae and spines.

Most Cyclopidae are carnivorous, with the possible exception of 
Tropocyclops and related genera. The Calanoida are either herbivorous 
(Skistodiaptomus, Leptodiaptomus) or omniverous (Epischura).

Reproduction in the Copepoda is always sexual, although the ratio of 
males to females is often not equal and may vary seasonally. Copulation in 
copepods involves the attachment of a spermatophore (sperm packet) by the 
male to the genital segment of the female. The presence of females bearing 
spermatophores in a copepod population is indicative of a reproductive period 
in the life cycle. Eggs are released from the genital pore located on the 
ventral surface of the genital segment of the urosome, either into an egg sac 
or directly into the water. Calanoids either have a single ventral egg sac 
attached to the genital segment or lack an egg sac. Cyclopoids have two 
lateral egg sacs attached to the genital segment. After hatching, the young 
copepod undergoes six instars as a nauplius, followed by six copepodid instars, 
the sixth copepodid instar being the adult stage. These instars are symbolized 
as follows: Naupliar stages: NI through NVI; copepodid stages Cl through CVI.
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The population development of copepods may be monocyclic 
(Limnocalanus, Senecella), or polycyclic (Cyclops, most Diaptomidae).

ORDER COPEPODA: SUBORDER CALANOIDA: FAMILY PSEUDOCALANIDAE 
(Plate VI)

Senecella calanoides Juday 1923

Length: Up to 2.9 mm.

Identification: Four stout terminal setae on each of the short caudal rami 
distinguish this large copepod. Males have very large, asymmetric fifth legs 
whereas the females lack the fifth pair of legs. Naupliar and copepodid stages 
are as yet undescribed but are distinguished from other species by their very 
large size.

Ecology: Occurs in deep offshore waters in small numbers throughout the. 
year. Eggs are shed directly into the water.

FAMILY CENTROPAGIDAE (Plate VI)
Limnocalanus macrurus Sars 1863

Length: Up to 3.0 mm.

Identification: Four terminal and one sub-terminal setae on the long caudal 
rami. Caudal ramus with a fringe of short hairs on the internal margin.
Males have the right antennule geniculate, slightly asymmetric fifth legs, and 
a five-segmented urosome.

Ecology: Common throughout the year in cold water. Breeds in winter. 
Considered to be a glacial relict. Eggs are shed directly into the water.

FAMILY TEMORIDAE (Plate VI)
Eurytemora affinis (Poppe) 1880

Length: Up to 1.5 mm.
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Eurytemora affinis (Poppe) 1880 (continued)

Identification: Caudal rami similar to Limnocalanus. Antennules shorter than 
the metasome. Female with large pointed metasomal wings. Male without 
metasomal wings, but with right antennule geniculate and the fifth legs asym
metric. Naupliar and copepodid stages are not presented here, but if their 
identification is desirable, the reader is referred to the paper by Katona (1971).

Ecology: This animal is a common estuarine species in marine coastal 
environments in North America and Europe. In the Great Lakes it is a recent 
introduction via the St. Lawrence Seaway (Faber and Jermolajev 1966). It is 
common in river mouths and harbors and occasionally occurs in offshore 
collections. Eggs are carried by the female in a single sac attached to the 
genital segment of the urosome.

Epischura lacustris S. A. Forbes 1882 

Length: Up to 2.0 mm.

Identification: The short caudal rami are each armed with three stout setae. 
The urosome is twisted in both sexes and in the male possesses two winglike 
projections on the right side. The developmental stages of Epischura are 
presented by Main (1962) and Humes (1955).

Ecology: Occurs during the summer months, usually in small numbers. This 
copepod is omniverous, feeding on both algae and zooplankton. Eggs are 
carried in an egg sac.

Limnocalanus macrurus Naupliar Stages (Plate VII)

NI This stage is rarely seen, probably because the female lays 
her eggs directly into the water, these sink to the bottom and 
hatch, and the NI stage is found near the bottom and is usually 
missed by conventional sampling methods. The pear-shaped 
body form and terminal setae of equal length distinguish this 
stage.
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PLATE S I
L im n o c a la n u s  : Naupliar Stages -  19 -



Nil Two terminal setae of unequal length.

NIII Three terminal setae, the middle seta being longer or at least 
as long as the left seta.

NIV Three terminal setae, the left seta being longer than the 
middle seta. Limb bud of fourth appendage present.

NV Terminal setae as in NIV. Body form more elongate than
NIV. Limb buds of appendages five, six, and seven, not well 
developed but visible in side view.

NW Terminal setae as in NIV. Body form more elongate than 
NV. Limb buds of appendages five, six, and seven, well 
developed.

Limnocalanus macrurus Copepodid Stages (Plate VIII)

Note: The general body form of the copepodids closely resembles
that of the adult.

Cl Caudal ramus relatively short with three long, terminal setae. 
Two pair of swimming legs present.

CII Caudal ramus relatively short with three long terminal setae. 
Three pair of legs present.

CIII Caudal ramus with four terminal setae. Four pair of legs 
present. Two urosomal segments.

CIV Five pair of legs present. Urosome of three more or less 
equal segments.

CVd* Five pair of legs. Urosome of four segments.

CV? Five pair of legs. Urosome of three segments, the genital
segment being about twice the length of the following segments 
and more narrow than in CVI females.
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PLATE 201 
Limnocalanus : Copepodid Stages
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CVId' Five pair of legs. Five urosomal segments. Right 
antennule geniculate.

CVT? Five pair of legs. Three urosomal segments, the genital
segment being much enlarged and thicker than in CV females. 
The genital pore on the ventral surface of the genital segment 
is quite conspicuous and enlarged compared to CV females.

SUBORDER CALANOIDA: FAMILY DIAPTOMIDAE (Plate IX)

The diaptomid copepods are as a group characterized by their short 
caudal rami, each armed with four terminal and one subterminal setae of 
about equal length. These are usually the most common calanoid copepods 
in Lake Michigan plankton collections. The five species recorded from Lake 
Michigan are either placed in a single genus (Diaptomus) or in two separate 
genera (Leptodiaptomus and Skistodiaptomus). All diaptomids carry their 
eggs in a sac attached ventrally to the genital segment. Adult males have the 
right antennule geniculate and the fifth pair of swimming legs asymmetric. 
Plage VIII gives figures of the male fifth legs.

FAMILY DIAPTOMIDAE: FEMALES (Plate IX)

Skistodiaptomus oregonensis (Lilljeborg) 1889 

Length: Adults 1.25-1. 5 mm.

Identification: Female with equal, more or less rounded metasomal wings. 
Fifth legs with well-developed endopods (seeL^ minutus).

Ecology: Common throughout the year.

Leptodiaptomus minutus (Lilljeborg) 1889 

Length: Adults ca. 1.0 mm.

Identification: Female with equal and rounded metasomal wings as in S. 
oregonensis. Endopods of fifth legs reduced to small splints lying along the 
inner surface of the exopods.
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PLATE J K
CALANOIDA: DIAPTOMIDAE -  23 -
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Leptodiaptomus minutus (Lilljeborg) 1889 (continued)

Ecology: Common throughout the year.

Leptodiaptomus ashlandi (Marsh) 1893 

Length: Adults 0.9-1.4 mm.

Identification: Female with rounded unequal metasomal wings, the left wing 
being longer than the right.

Ecology: Common to abundant throughout the year. This is usually the most 
common diaptomid in offshore waters.

Leptodiaptomus sicilis (S. A. Forbes) 1882 

Length: Adults 1.1-1.9 mm.

Identification: Female with pointed triangular metasomal wings. Slightly 
larger than other diaptomid species.

Ecology: Present throughout the year, but usually in lower numbers than 
other diaptomids with which it co-occurs.

Leptodiaptomus siciloides (Lilljeborg) 1889 

Length: Adults 1.0-1.3 mm.

Identification: Female with slightly asymmetric metasomal wings and large, 
pointed lateral wings on the genital segment of the urosome.

Ecology: A species which usually occurs in eutrophic situations in
harbors and river mouths (e.g. southern Green Bay and the Milwaukee Harbor).
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FAMILY DIAPTOMIDAE: MALES (Plate X)

Diaptomid males are treated separately from the females in this section. 
For notes on the ecology of the species the reader is referred to the section 
dealing with diaptomid females.

Note: metasomal wing characters are of little use in distinguishing 
diaptomid males except for IX sicilis, the males of which have distinctive 
triangular metasomal wings. Males are best identified by the position and 
form of the lateral spine on the terminal segment of the endopod of the right 
fifth leg. Adult males possess geniculate right antennules.

Skistodiaptomus oregonensis

Lateral spine of right fifth endopod subterminal in position.

Leptodiaptomus minutus

Lateral spine medial in position and quite small.

Leptodiaptomus ashlandi

Lateral spine large and positioned at about the proximal quarter of the 
terminal segment.

Leptodiaptomus sicilis

Lateral spine medial in position and large. Metasomal wings pointed and 
triangular in shape (see also JL_. siciloides).

Leptodiaptomus siciloides

The fifth legs closely resemjale those of L_. sicilis, but a small hyaline plate 
is present on the first segment of the right exopod. Metasomal wings are not 
triangular as in sicilis.

Note: L  ̂ sicilis and L  ̂ siciloides do not normally co-occur, but if in 
doubt, first check the more easily distinguished females.
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PLATE X  _26
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DIAPTOMIDAE: Naupliar Stages* (Plate XI)

Note: there is as yet no existing key which will allow one to speciate 
diaptomid nauplii. The naupliar stages of L. siciloides have been described 
in detail by Ewers (1930) and Comita and Tommerdahl (1960). The characters 
given here will readily identify the naupliar stages of any diaptomid copepod 
species.

NI Body form oval, not elongate. Three pair of appendages
present. Posterior end of body broadly rounded in lateral 
view and armed with two hairlike setae.

Nil Similar to NI, but the posterior end of the animal is depressed, 
forming a "step", when viewed in the lateral position.

NIII Like Nil, but with two spines in addition to the hairlike setae
at the posterior end of the body. The fourth pair of appendages 
is represented by two stout spines.

NIV Like NIII, but with limb buds of fourth appendages well 
developed.

NV Like NIV, but the posterior end of the body in side view is evenly 
sloped rather than stepped, as in the proceeding stages.

NVI Like NV, but with pronounced limb buds of appendages five, six, 
and seven, visible when viewed laterally. Also, the posterior 
portion of the body is quite elongate and armed with two pair of 
spines as well as the hairlike setae.

DIAPTOMIDAE: Copepodid Stages (Plate XII)

Note: species identification of diaptomid copepodids is not covered in 
this manual. This difficult subject has been covered in an excellent paper by 
Czaika and Robertson (1968) for the Great Lakes species. Species identification

*1 am greatly indebted to Dr. John Cooley, of the Canada Centre for Inland 
Waters, Burlington, Ontario, for his assistance in the preparation of the 
identification scheme presented here.
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PLATE X L
Diaptomidae : Naupliar Stages
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PLATE X E
DIAPTOMIDE : Copepodid Stages



by their methods requires dissection of the animal, mounting the appropriate 
parts on a microscope slide, and examination with a compound microscope 
at the higher powers.

Cl Two pair of swimming legs present. Caudal rami each with
only two long setae.

CII Three pair of legs present. Caudal rami each with three long 
setae.

CIII Four pair of legs. Caudal rami, as in the following stages, 
each with four terminal and one subterminal setae. Urosome 
consisting of two distinct segments.

CIV Five pairs of legs. Urosome of three segments. Female 
fifth exopods of one segment with terminal spines of almost 
equal length. Male right fifth exopod with the outer spine con
siderably longer than the inner spine.

CV Five pairs of legs as in CIV. Four distinct urosomal segments 
present. Female fifth exopods of two segments with terminal 
spines symmetric. Male right fifth exopod of two segments 
with the outer terminal spine considerably longer than the 
inner spine.

CVI Adult female diaptomids are figured on Plate VII; in general, 
the urosome undergoes a reduction in the number of segments 
from four segments in the CV stage to two or three in the 
CVI (adult) stage. Also, the terminal segments of the fifth 
exopods become long and sharply pointed (see Plate IX).
Males have the right antennules geniculate and the fifth 
swimming legs as figured in Plate VIII.
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ORDER COPEPODA: SUBORDER CYCLOPOIDA: FAMILY CYCLOPIDAE 

(Plate Xin)

Mesocyclops edax (S. A. Forbes) 1891 

Length: Adults 0.75-1. 5 mm.

Identification: The short caudal rami each armed with four long stout setae 
spread like the fingers of a human hand are distinctive. Males have both 
antennules geniculate (as do all cyclopoids). Naupliar stages are described 
by Ewers (1930) under the name of Cyclops leuckarti.

Ecology: Occurs during the summer months, usually not very common. This 
is a highly predaceous form, feeding largely on Cladocera and the juvenile 
stages of copepods. Eggs are carried in two lateral egg sacs attached to the 
genital segment, as with all cyclopoid copepods.

Cyclops (Diacyclops) bicuspidatus thomasi (S. A. Forbes) 1882 

Length: Adults 0.8-1.17 mm.

Identification: The caudal rami are long and each ramus possesses two long, 
stout terminal setae. The lateral seta is situated at approximately the mid
point of the caudal ramus (see C. vernalis). The vestigial fifth legs should 
be checked for positive identification, although the position of the lateral seta 
on the ramus does make a good routine identification character. To examine 
the fifth legs the animal should be separated just posterior to the fourth pair 
of swimming legs and then the urosomal portion can be mounted ventral side 
up on a microscope slide and examined with a compound microscope at higher 
powers.

Ecology: Common to abundant throughout the year, this is the most important 
cyclopoid in Lake Michigan. Breeding begins in spring with thermal stratifi
cation and continues throughout the summer. Adults are largely predaceous 
on zooplankton whereas juvenile stages appear to be more or less omnivorous.
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Cyclops (Acanthocyclops) vernalis Fischer 1853 

Length: Adults 0 .8-1.8  mm.

Identification: Very similar to Ĉ  thomasi, but differs in having the lateral 
seta located on the distal third of the caudal ramus and the fifth legs of dif
ferent form. Note: the subgenus Acanthocy clops contains a great variety of 
forms in North America, most of which key down to CL vernalis. This group 
is in great need of more detailed taxonomic and ecological study.

Ecology: Not really a member of the Lake Michigan fauna, CL vernalis 
occurs in eutrophic situations in river mouths, bays, and harbors during the 
warmer months and may be considered an indicator species of such conditions.

Tropocyclops prasinus (Fischer) 1860 

Length: Adults 0. 5-0.9 mm.

Identification: This cyclopoid is characterized by its small size, relatively 
long and narrow urosome, and short caudal rami, each armed with two stout 
setae which are much shorter than those of Cyclops species. The females 
have the antennules longer than the metasome, unlike the preceeding cyclopoid 
species which have much shorter antennules. Naupliar stages are described 
by Ewers (1930) under the name of Cyclops prasinus.

Ecology: Rare to common throughout the year. Usually restricted to near- 
surface waters.

Note: Other cyclopoids may occasionally be found, especially at river 
mouths and in bays and harbors. Some that I have seen are: Macrocyclops 
albidus (Jurine) 1820, Eucyclops agilis (Koch) 1838, EL speratus (Lilljeborg) 
1901, and Paracyclops fimbriatus poppei (Rehberg) 1880. The reader is 
referred to Edmondson (1959) for their identification.
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Cyclops bicuspidatus thomasi: Naupliar Stages (Plate XIV)

Note: The nauplii of Cyclops can always be distinguished from those 
of Limnocalanus and diaptomid spp. by the very different body shape and 
terminal setae.

NI Three pair of appendages. Posterior end of body bluntly
rounded and armed with two terminal setae.

Nil Three pair of appendages present, the fourth pair represented 
by stout spines only. The posterior end of the body is distinctly 
"stepped" when viewed laterally and armed with only two 
terminal setae.

NIII Like Nil, but with six terminal setae at the posterior end of 
the body.

NIV Like NIII, but with the fourth appendages being represented by 
well-developed limb buds.

NV Like NIV, but the posterior portion of the body in side view is 
evenly sloped rather than "stepped".

NVI Like NV, but the limb buds for appendages five and six are 
clearly visible in lateral view.

Cyclops bicuspidatus thomasi: Copepodid Stages (Plate XV)

Note: The general body form of copepodid stages closely resembles 
that of the adult.

Cl Two urosomal segments. Two pair of swimming legs.

Cn Two urosomal segments. Three pair of swimming legs.

Cin  Three urosomal segments. Four pair of legs

CIV Four urosomal segments. Four pair of legs. The fifth pair 
are also present, but are difficult to see in routine deter
minations because of their much reduced size.
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Cyclops bicuspidatus thomasi: Naupliar Stages
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Cyclops bicuspidatus thomasi: Copepodid Stages
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Cyclops bicuspidatus thomasi: Copepodid Stages (continued)

CV Like CIV, but with five urosomal segments, the genital seg
ment not being substantially longer than the others.

CVId' Six urosomal segments, the genital segment being about twice 
the length of the others. Antennules geniculate.

CVI? Five urosomal segments, the genital segment being about 
twice the length of the others. Females with egg sacs are 
always CVI (Adult).
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