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four.jointed; antennw twenty-four jointed, the right geniculated as in
Centropages (== [chthyophorbia); first pair of feet with the rami both
three-jointed, like the following; feet of the fifth pair, in the female,
like the preceding, but with a spine of the joint preceding the ter-
minal one enlarged and divaricated somewhat as in Centropages; in the
male, the right with a two-jointed outer ramus, the terminal joint of
which is spined and bears near its base a blunt expression of its inner
margin; outer ramus of left foot threejointed, armed with unequal
spines; inner branches smaller, similar, three-jointed; the terminal
joint bearing curved spines; ovary and testes as in Dinptomnus, with
which the mouth parts agree in the main; eyes medium, confluent; no
lower or secondary eye-spots. ‘

POTOMOICHETOR FUCOSUS, Sp. 1OV,
(Plate II, Figs. 12-14. Plate III, Figs. 1-8, 13-14.)

Rather slender, and in size, as well as general appearance, resembling
the smaller forms of Diaptomus castor ; antennz rather stout, reaching
but little beyond the feet, appendaged as in D. castor, in the male
strongly geniculated, but somewhat variously so; the six joints pre-
ceding the terminal four are thickened; those preceding the joint or
hinge are arcuate on the distal margins; the secondary antenna are
about asin Diaptomus; mandibular palp two-branched; the outer three-
jointed, the inner two-jointed; the terminal joint of the shorter branch
bearing seven setw, of the other four, the proximal joint of the former
with three stont spines; the maxille nearly like Diaptomus; the pro-
cesses have respectively the following numbers of sete: the basal
plate eight, the small process at base of posterior branchial appendage
one, the appendage itself twelve, terminal portion three groups, first
containing nine, the second three and the third four or five, the upper
of the anterior processes two and the lower three; fifth feet nearly like
the others in size; the right in the male having the outer branch but
two-jointed by the coalescence of the two outer to form an arcuate
and deformed appendage armed at the end with three stout eqnal
spines; corresponding branch of /left foot three-jointed; the terminal
joint bearing three nnequal spines, each of the preceding but one;
inner branches similar, three-jointed: terminal joint being short and
armed with three short lanceolate sete and three longer ones, two of
which are curved so as to be slightly prehensile; fifth foot of female
with both rami three-jointed; inner ramns much smaller; antepennlt
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The cauds] sete are naked for about a third of their length. These
distinctions seem constant. ’

Section 1with twelve—jointed Antennc.

cyorops SERRULATUS, Fischer.
(Plate V, figs. 1-5, Plate VII, fig. 10.)
Bibliography.
(Cyclops serrulatus, Fischer Bulletin de la Soc. Lmp. ete. Moscou.
Lilljeborg, De crust ex ord. trib.
Clans, Das genus Cyclops.
Sars, Oversigt Ferskvands Copepoder.
Frei-lebenden Copepoden.
Fric, Die Krusten thiere Bohmens.
Uljanin, Reise in Turkestan.
Brady, British Copepoda.
? Cyclops minutus, Claus, loc. cit. (- - young.)
? Cyclops macrurus, Sars, loc. cit.
? (‘yclops spinulosus, Claus, loc. cit.

Typical Form.

Cephalothorax oval, compact; abdomen slender and short, suddenly
enlarged previous to its union with the thorax; antenna slender,
reaching nearly, but not quite to the last thoracic segment; the last
three joints are attenuated and furnish the most evident character of
the species; formula — = — — ~ - _ « — — —; during life the
antennz tend to assume the form of a rude Z, the proximal four joints
forming the base; antennules small, reaching about to the sixth joigt
of antennm; jaws small with large teeth; the single segment of the
fifth foot with three equal spines; egg sacs oval, as long as the abdo-
men:; eggs few, dark; caudal stylets very long and slender, spined
along the outer margin; lateral sete small and approximated to the
upper one; outer terminal seta short, spine-like, in life set nearly at
right angles to the others, spined or beaded on one margin and bristled
on the other; the next seta is as long as the abdomen, being somewhat
exceeded by the following one; inner seta insignificant; upper seta very
small; length less than -, cm.

A larger form occurs with an elongated body and abdomen and with
extremely attenuated antenne and caudal stylets. but it is not a va_
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riety induced by alpine habitat as suggested by Brady, occurring as a
“post imago” form with the ordinary type. Claus’ description of
Cyclops spinulosus suggests that this form may be the basis of his
species though the form of the male antenna is different from any
vet seen. Cyclops minutus, Claus, is most certainly the young of some
Cyclops, as is indicated both by the description and figures in Die Frei-
lebenden Copepoden. Though placed among the twelve-jointed forms the
antennw are eleven-jointed. The fact tbat the females may have had
egg sacs is no proof of their maturity as I have seen undoubted larval
forms of serullatus with the sacs. Moreover two-jointed branches of
swimming feet is a larval character. This is a cosmopolitan and very
abundant species, occurring in almost all pools and lakes about Min-
neapolis. The form and structure of the stylets, antenne and feet
make it an easily recognized species.

CYCLOPS FLUVIATILIS, Sp. 110V.
(Plate VIT, figs. 1-9.)

A very small and distinet species of the section with 12-jointed an-
fenne was found in an estuary of the Mississippi river, (also later in
L. Minnetonka) with the following characters

Body elongated; thorax very long; abdomen slender; stylets about
as long or longer than last abdominal segment; sete all very short, not
pectinate; lateral and dorsal set very small; outer one spine-like
short and stout, two middle short, inner one very small and incon-
spicuous: antennw reaching nearly to the base of abdomen; formula,
—_— e = —— — — — ; the three joints following the six
basal are much elongated while the terminal ones are but moderately
so, a character which is peculiar to this species; terminal segment
slightly but evidently hinged, and together with pair preceding some-
what curved; feet with the terminal spines strongly toothed; fifth
foot very small, one jointed, bearing three small sete; operculum
vulvz heart-shaped; egg sacs subquadrangular; eggs large; abdomen
in tlie young much elongated: color deep indigo, length ; 7, em.

CYCLOPS ADOLESCENS, $p. nov.
(Plate V1, figs. 16-20.)

The form figured under the above name seems closely allied to C.
affinis, Sars, from which it differs chiefly in the arrangement of the
joints of antennze.
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The body passes without marked transition into the abdomen which
isabnormally shortened; caudal stylets very short as is the last segment
of the abdomen; sete exactly as in C. parcus with which it was found;
antenne eleven-jointed; formula — — — — « Z I — < —; asemi-cir-
cular series of spines upon the basal joint; fifth foot ohsolescent, the
three spines appearing to spring directly from the last thoracic seg-
ment which also bears a series of teeth; egg-sac reaching to base of
abdomen, with rather numerous eggs; feet heavily spined on one mar-
gin; length |}, cm., male & cm.

This species, together with all others of this sort with eleven-jointed
antenna, is perhaps but an immature and abnormally modified form
of some of the common species If this be true the rarity of these
nominal species is explained. C. minutus, Claus, is certainly but a lar-
val form, as is shown by the two-jointed branches of swiniming feet.

Section 1with B-jointed Antenne,
» 0YCLOPS CRASSICORNIS, Miiller,
(Plate IV, figs. 9-14.)
Bibliography.

Cyclops crassicornis, Muller, Entomostraca.
" Sars, Oversigt Ferskvands Copepoder.
~ Uljanin, Reise in Turkestan.
Brady, British Copepoda.
pauper, Fric, Die Krustenthiere Bohemens.
? magniceps, Lilljeborg, De crustaceis ex ordinibus tribus, ete.
A small species characterized by its small size and the eight-jointed
antenne; body depressed and passing gradually into the rather uni_
form abdomen; first cephalothoracic joint large; abdomen rather slen-
der; stylets of moderate length, spined along the outer margin some-
what as in C. serrulatus; outer seta lance-shaped, short; the next one
as long as stylets and last two segments; the following one nearly
twice as long; inner one very small; last joint of abdomen spined; the
preceding one fringed on distal margin with weak sete; antenns
short, not reaching the base of first segment; formula — — = — — <
— I; the basal joint with a semi-circular set of fine bristles, and with
the following is furnished with peetinate setz; second antennwe short;
terminal joint short, with two curved, strong spines and other weaker
ones; fifth feet small one-jointed with three unequal spines, bordered













236 IENTH ANNUAL REPORT

I note this cosmopolitan species, of which a nearly complete biblio-
graphy is given ahove, simply to mention that I have recently found
for the first time specimens of Sida reaching the size mentioned by
P. E. Miiller (3, cm.)

In smaller pools, when present our Sidae is much (often §) smaller,
and only in L. Minnetonka does the species attain its ultimate devel-
opment.

(enus DAPHNELTLA,
Superior ramus of second antennswe apparently 2-jointed, narroyw;
post-abdomen destitute of spines.

DAPHNELLA BRACHYURA Lievin,
(Plate VII, 11-16 )

Bibliography.

Sida brachyura, Lievin Branch. & Danziger Geg.

Daphnella wingii, Baird, Brit. Entom

Sida brachyura, Lilljeborg, De crnst. ex ord. trib.

Diaphanosoma brandtianum, #ischer, Frginzig, Bericlitig.

Daphnella brandtiana, Sars, Norges Ferskv.—Krebsdyr.

Daphnella brachyura, 2. L. Miiller, Danmark’s Cladocera.

Daphnella brachynra, Lutz. Untersuchung ii. die Cladoceren d.

Umg. v. Bern.
Sida brachyura, Pavesi, Nuova serie di recerche della fauna pelagica
nei laghi italiani, (L. Trasimens.)
(Compare also D. expinosa, Birge, Notes on Cladocera p. 3.)

The species of Daphnella found about Minneapolis, occasionally
abundant, seems not to differ in any important character from Euro-
pean types of 1. brachyura although T formerly regarded it as distinct
(D. winchelli.)

Head less than one-half the body (about 2, em. while body is 050
cm. long); eye about { head; antennw when reflexed extend a little
beyond % the length of body. Male ,Jp cin. long; antennwz reflexed
reaching base of shell; anterior antenna extremely long; copulating
organs reaching nearly to end of claws.” Having carefully compared
our specimens with the description and tigures given by Birge for his
D. expinosa, the evidence secems to indicate not only that they are
identical but both are really 1. barchyura. The distinetive characters
of D). expinosa are a greater indentation between head and body, ab-
sence of caudal teeth, greater length of male appendages, and the
opening of the vasa deferentia in the “instep” of these appendages.
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The absence of teeth upon the post-abdomen is of even generic im-
portance according to Sars, who gives it in his synopsis of genera as
typical for Daphnelle. In our specimens the claws are at least pecti-
nate if not serrate, while the appendages of the male reach generally
nearly to the middle of the claws. The relative length of these ap-

pendages and the antenniw of male 1s variable.

STribe 11 aNoMoropa.

DAPHNIDAL.

Rami of antennie 3 and 4-jointed: feet of five pairs; intestine with

auterior cwea not convolute,

Genus Mo1Na, Baird.
A trausition between Sidide and Daplnider is made through this
genus.
Head scparated from the body by a depression; macula nigra absent;
antenne of female large, movable, of male very long, curved; first
foot of male with strong hook: valves short, truncate behind,

MOINA BRACHTATA.

We believe with P. K, Miller that this and M. rectirostris are iden.
tical. The most complete discussion of the merits of the three speeies
(the above and M. paradoxa) is found in Weismann’s paper, Ueber
einige newe oder wunvollkommen gekunnte Duaphniden, Gritber and Weis-
mann, 1877, which see for hibliography and elaborate, not to say la-
bored, distinetions. This species is not common, but when found (in
muddy pools in late summer) frequently appears in great numbers.
For embryology see (frobben, Entwicklungsgeschichte der Moina

rectirostris.

(fenus DAPHNIA.
This genus as limited by Miiller is well distinguished from the re-
maining genera of the family--Simocephalus, Scapholeberis, Ceriodephnia

and Moina.
As remarked by Birge, this is not the typical representative of the
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group but is a very divergent member of it, worthy, probably, of form-
ing a distinct section or sub-family. The most remarkable feature is
one which appears in a comparatively early embryonic period and, in
some cages, nearly disappears in later hife  This is the development of
along spine from the dorsal, posterior end of the shell.  This is the
real diagnostic test and has not yet been incorporated into the defini-
tion of the genus The occurrence of a erista is more variable ap-
parently, but may be of some importance.

The following is suggested as a revision of the diagnosis:

Shell more or less oval or sub-quadrate aud reticulate; head rounded
anteriorly, but sometimes with a crest, prolonged below into a beak
which is truncate posteriorly and bears the antennse near the apex;
upper dorsal corner of shell in young of both sexes and mature males
prolonged into a long spine; the macula nigra is present but not
always pigmented; the post-abdomen spined behind; opening of rectuin
at the end.

The female with two age-forms (heterogenetic aud dimorphic); the
second form frequently scarcely spined; antennz small, not movable,
furnished with sense-hairs; ephippium with two ova, separable from
remainder of shell along the latero-median suture; the brood-cavity
closed by more than two unequal processes of the abdomen.

Male with long movable (almost two-jointed) antenna furnished
with prehensile stylus; first foot bearing a curved claw; swimming an-
tennee very long; vas deferens opening at the end of post-abdomen.
Embryo with second antennz palpate; a curved appendage to shell
which becomes the spine of adult.

DAPHNIA PULEX.

This species is mentioned here simply to remark concerning D).
pulezx, var denticulata of Birge, (Notes on Cladocera, p. 11, plate 1, fig.
11,) that the European as well as all the American specimens of D.
pulex, have a fine series of spines on the claws of the post-abdomen.
A glance at Tafel XII, fig. 39, of the Zeitschrift fir Wiss. Zool. Bd:
XXXIII, with Weismann’s plate of the end of the abdomen of this
species, is sufficient evidence of this fact, though as the animal is a
male and quite young, the spines are less evident; mioreover the
number of caudal teeth is known to be variable with age. Some
other peculiarity must be found to give this varietal distinction

validity.
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DAPHNIA sp?
(Plate X, figs. 15-16).

From a cold marsh a gathering in June, 1882, contained several fe_
males like that represented by fig. 16. They were far from being
abundant, however, and the pool contained no other Daphnia showing
that it was unfavorable to the growth of these animals.

These females differ from /). pulex chiefly in their small size, (in cm.)
being the smallest Daphnia seen with an evidently mature appearance.
The caudal spine 1s sickle-shaped; post-abdomen as in pulex; antenne
short; the animal beautifully clear and varigated by the brilliant con-
tents of ovary, eggs and intestine. I hesitate to regard it as a destinet
species,

Figare 15 represents a single specimen of Daplinia found with the
above which was somewhat injured during its mounlt. This resembles
D. apicata, Kurz, and D. pellucida, Miller, and is perhaps the male of
the species rvepresented by fig. 16. Our knowledge of the variations
induced by environment is yvet too meager to draw up definitions of
species with certainty from a single gathering, hut these forms are pe-
culiarly interesting.

See also the accompanying figure, (fig. 4,3. These forms merit closer
study.
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bordering the egg-cavity and a little beyond, is composed of large and
very deep cells; the space between the outer and inner layers is much
greater than in Daphnia.

Genus LATHONURA.

Although no species of this genus has been found in Minnesota, it
i8 to be expected that it will eventually be discovered that the
cosmopolite L. rectirostris, Miill. occurs in our limits. It occurs in
Mass. according to Birge. The figures (Plate VIII, figs. 11-12)
were drawn from specimens found in Leipzig, Saxony, illustrating a
tendency, especially common in the Lyncodaphinde, to abnormal
growth of the spinous appendages—in this case the anal setz.

. (Genus ILIOCRYPTUS.

A genus represented by a single European species.  Our form may
differ somewhat in some respects from the generic diagnosis, but
certainly belongs here. There are no anterior ceeca (as indeed there
are probably not in the Kuropean 7. sordidus though so stated by
Miiller,) and no permanent ccecum or dilation of the intestine before
the rectum. The marginal spines are straight, long and movable with-
out branches.

ILIOCRYPTUS SPINIFER Sp. nov.
(Plate VIII, figs. 2-6.)

Short; depth nearly equaling length of body excluding head; rounded
behind; free edges of valves beset with slender ciliate spines which are
not branched; antennea exactly as those of I. sordidus, as is the post-
abdomen, save that the anus seems to be situated higher; ova three or
more.

This species occurs in Silver lake, east of Minneapolis, It swims
quite well, while of the European species it is said this is not the case.
It does, however, frequently load itself with filth so as to be too heavy
to swim freely.
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LYNCODAPHNIA, Gen. n.
(Plate IX, figs. 1-3.)

Form much as is species of Alonella, etc., truncate behind; superior
antenne like Macrothriz, attached movably to the end of a blunt
prominence beneath the head; second or swimming antennz slender;
four-jointed ramus with three long sete at the end of terminal joint
where is also a stout spine; joint following the basal joint also with a
spine above; middle joint unarmed (?); three-jointed ramus as in Ma-
crothriz; the basal segment armed with a much elongated seta; eye rel-
atively small; pigment fleck present; intestine twice-convoluted, ex-
panded in front of colon, opening in the ‘‘heel”” of the post-abdomen .,
post-abdomen slender, sub-triangular, margined behind with a double
series of spines; terminal claws large, straightish and furnished with
a long and short spine near the base, also very minutely feathered be-
hind; shell marked alone by the so-called ‘‘stuzbalkein;’’ lower margin
with movable spines.

Few more interesting forms have been noticed than this, since it
combines the characters which have hitherto been considered as very
clearly forming the boundaries of distinct families.

Kurz says, (Dodekas neuer Cladoceren nebst einer kurzen Uebersicht der
Cladocerenfauna Bolimens, p. 30:) “Keine Cladocerenfamilie bildet eine
so streng in sich abgegrenztes natiirliches ganze, wie eben die Lyn-
ceiden,”” and this even after recognizing the relationship of Macrothriz
and Lathonura to the Lynceids by placing them in the sub-family Lyn-
codaphni.  The form for which I propose the name Lyncodaphnia is
quite as much like such forms as Alonu and related Lynceids, as any
species of the Lyncodaphnine, while at the same time the characters of
antenne and head are almost identical with Macrothriz. This furnishes
but another example of the fact that possibility of distinguishing
families and genera lies alone in the meagerness of our knowledge.

LYNCODAPHNIA MACROTHROIDES, Sp. 1.

Form sub-rectangular, greatly elongated; length ,'2 cm., hight
5, em. or less; first antennw long and slightly curved, bordered he-
hind by about ten spines and terminating in two unequal sword-shaped
spines and several sense-hairs, about !}, cm. long; swimming an-
tennze very slender as in Macrothriz, 5, cm. long; head not marked
off by a depression from the body, small and extending below into a
blunt elevation for attachment of antenns; labrum rather large; eye
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I have eollected from various sources what I could of the extensive
bibliography of this, the sole species of the genus. Une of the most
characteristic and pleasing figures given is that of Weismanu in his
article on the ‘‘ Schmuckfarben der Daphnoiden,” though we believe
that anthor in-the wrong in the deductions made. Our specimens rarely
approach the brilliancy of the plate, and there seems to be a more le-
gitimate way of explaining these secondary colors than by sexual
selection. This species is never abuudant, nor is it very rare; found
. in Lake Minnetonka, and the larger lakes with their outlets.

[T On Notadromas and Cambarus.

CYPRIDA.

This group is one of the most difficult and perhaps least studied. A
number of species some of which, perhaps most, are new, occur in Min-
nesota, and among them is a ('ypris which exceeds any described form
in size. I only mention one genus which is cosmopolitan.

NoTADRoOMAS, Lilljeborg.

Carapace differing in male and female; eyes two; antenne similar to
those of Cypris, the superior having seven and the inferior six joints;
setee- of inferior antenna reaching beyond the apex of the terminal
_claws; second pair of jaws without a branched appendage, in the male
pediform; abdominal rami rather long.

1
. NOTADROMAS MOoNAcHUS, Miiller,

. Bibliography.

Cypris monacha, Muller, Latreille, Bosc, Demorest, Baird, Edwards.

Monoculus monachus, Ginelin, Manuel. Fabricius, Rees, Jurine.

Notodromas monachus, Lilljeborg, De Crust. ex ord. trib.

Brady, British Ostracoda.

Females of this widely distributed species were collected near Min.
neapolis, presenting in as far as could be seen no material points of dis-
tinetion from English types.
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DECAPODA,

But two species of Cambarus, C. virilis. Hagen, and C. signifer,
occur in Hennepin county, except, perhaps, in the Mississippi. The
following localities for the former species are known in the State:
Mississippi river, Minnehaha creek, Bassett’s creek, Cedar lake, Lake
Minnetonka, Lake ’Independence, Lake Superior.

It is possible to recognize three age-forms in the males of this species.

A. The immature male (IT Form, Hagen). Reaching two to three
inches in length, this stage has the chele proportionally smaller, and
the spinous armature less developed: the first abdominal foot is simply
bifid at the end.

B. (Form I of Hagen,) usually over two and ane-half inches long;
chele larger; branches of abdominal foot destinet; inner branch
grooved but lance-linear. ,

C. Very large (four inches); inner branch of abdominal foot spatu-
late at end; the two rows of tubercles on the inner margin of the
““hand >’ with six or seven in a row instead of five.

Male of Form II, A stage, 2% in. long, Chela. 7 in., thumb .49 in.

“ “ I, B stage, 2} in. long, “ 1in., “ .6in
o “ 1, C stage, 4 in.long, ¢ L8in., * 1.11in.
¢ “ 1II, A stage, 3 in.long, “ 1.21in., “ .75in.

It will be seen from the above that size does not govern the transi-
tion from the first to the second form entirely. This differs either in
different localities or at different seasons of the year. A large gather-
ing from Cedar lake showed no specimens of the form I, while a
similar gathering at Lake Independence contained but one of the form
II. A male from Minnehaha creek had rudiments of a third tooth on
the carpus of the left claw, thus indicating an approach to Hagen’s

Var. A.
CAMBARUS SIGNIFER sp. 11OV,

(Fia. 7.)

A slender, graceful species of rather marked eolors, belonging to the
section having a hook on the third pair of legs but not on the fourth.
The rostrum is not carinated nor toothed at the apex; acumen moder-
ate, lateral bhorders curved, moderately excavated. Cephalothorax
arched and not depressed above, densely punctate; areola linear:
chelae slender, straight; thumb deeply excavated on the inner margin
for the proximal one-third: opposibe finger with an tmpressed groove on
the inuer but not on the outer margin.
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15 nmreal Feport PLATE IX. Geol & Nt List, Sur: Minn.

PLATE IX

1-3. Lyncodaphnia maerothroides. 4-6. Polyphemnus podiculus.-










