
IZ l Gk. I 882_ 

I 

-1 

·I 

' . 

Pa11crs on tl1e Ceustacea of tne fresn Waters of Minnesota. 

f. Gyclopidm of Jfinnesotrt with notes on other Copepoda .. 

TT. Votes on some Minnesota Clado,:era. 

III. On Notodrnma.s and Cambarus. 

[Extmcted from the Tenth Annual Report qf the Geolo.qical and Natural 
History Sun,ey of Minnesota-1882.] 



p&r~ of ~he msterlal here pre•eutetl 
!819.] 

/ 

STATJ<: CHJOLOGli:lT. 221 

l CYot,oi'lll.-t.; oF MINNESOTA, tcilh 11otes on othr1· Copepods. 

CALANIDJE. 

It ee IllS that reee11t author~ have sutticir,nt ground for uniting the 

familie~ OafanidCP aJHl Ponfl'llidre 1111 dt>r t.he ~i11gle wnnc; the value of 

the~e terms ns suld'alllily llotlllt'~ CVt'll llla,Y be q11estioneil. 

The fa111ily is n•pn•,.:t•Jih•tl i11 onr li111it~ hy t.wo ge11era aut! hy three, 

or dou btfnlly more ,;peeiPs. 
The fift,h p<tir of fed fnrni>~ht· .~. h,,. it.s ntotlitieations, the hcst, criteria 

for disting-uishing ge11ern ;til(] spt•cie,.:, 

n!'lllt>i DIAI'TII~Il!S, VVt•stwootl. 

Body elullgated, emHpre>~~l'd: ltt>nd dest.ind fron1 tiH~ thorax, <LJJterior 
antennre 25-jointed, tho~t' of tht• lll11ll' geuieHlatP 011 the right side; 

posterior antenmP a11d IIHHJth parts as in Calanus: iruJt'r hm11dw~ of 

all the swimmiHg fel't three-joiHt.Pd cxeept the first., which is two~ 

jointed; fifth foot 1 : on~isting- ' ot' two nneq11al br:mehes, prehepsile; 

abdomen of male with fivt•-joints, of female three-jointed. 

DIAPTOMUS CASTOR. 

(Plate I, figs. 1-7, Plate II, figs . 1-2, Hi.) 

Biulio,g rap It y. 
Monoculus castor, .Jul'iue. 
Cyclops castor, Desmrrn~t, flaird, Mag. 7;ool. and Bot. 

Cyclops crerulens, Jlfuller, Lat1·eille, Bose. 
Monoculus cmrnlens, Fabricin.~, Mrrnuel, Gmelin. 
Cyclops lacinulatus, Muller, Ra111dohr, l~atreille, Bose, Bai1·d, TranR. 

neow. club. 

Monocnlns lacinnlatm;, Manuel, Gmelin. 
Cyclops rulJCllf>, M11lln·, J-atreille, Bose, B£lird. 
Diaptomus castor, 1Vestwood, Haird, Baker. 
Cyclopsina ca~tor, M. liJrlii'W'ds, Raird, Cla.tts. 
Glancca rnhens, J(och, Dentschlancls Crnst. 

Glaucea crornlca, K •Jch, " " 
Diaptomus castor, Bui1·d, Tirit. Entom. 

Claus, Die Freilebendcll Copepoden. 

Lilljehorq, De Crnst, ex ortl. trih. 

Lubbock, Trans. Linn. Soc. 

westwoodii, LuM,ock, " " " 
castor, Fric. Dir Krnslenthirrr B<ihmcns. 

castor, Brarly, Brit. Copepoda. 
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The above bibliography is complete only up to a comparatively re­
cent date; many notices may be found in recent literature. 

The species which, after careful study, has been considered identical 

with the European D. castor is that described previously as D. longi­
cornis with the remark that it might prove too near D. castor·. D. san­
guineus, Forbes, seems to be the same thing nearly. If the amount of 
variability admitted by Brady to prevail is allowable I see no reason 
for separating this species. It is very variable as to size and colora- . 
tion, and even in the configuration of some of the parts, as antennre, 
etc., a certain amount of latitude is to he given; (See plates of Claus, 
Zur Anatomie und Entwicklungs-geschichte der Copepoden Arch. f. 
Naturg. XXIV Jahrg., B T.) ~,!0 --(h ; em. in length. The following 
points are variable :-length of caudal sty lets, structure and thickness of 
male geniculating antenna, si11e of claw of fifth male foot and spinous 
armature of feet. How far snch v ;~riations may extend and how much 
they are dependent on peculiariti es of habitat, etc., farther study must 
demonstrate. Some interesting facts meanwhile are suggestive. A 
second and gigantic form which may be known as 

Diaptom1ts gigarlteus. 

(Plate II, figs. 3-11-15.) 

with the reRervation that it is doubtfully of more than varietal value, 
was found under such circumstances as to suggest that it might be 
only a curiously magnified condition of D. castor. It is known to 
occur only in a small marshy pool of abont two square rods extent and 
which annually dries up nearly completely. A few yards away is a 
second vool of a somewhat greater size and which less frequently dries 
up in summer These two pools within the memory of the writer 

·were united, but in the gradual dessication which has been observed in 
aU Minnesota, they have been isolated. The former pool in June was 
found to contain matw·e males and females of the D. giganteus only, 
few other copepods being present, while the other pool contained all 
t!tages of the common D. castor. There are no neighboring waters, t.he / 
nearest being half a mile, and that (1. of [sles) has only D. castor. 

The smaller pool soon completely dried up so that this form was, for 
the time, exterminated. The conclusion seems almost resistless that 
the stagnntiou incident to evaporation produced circumstances favor·· 
able to the development of this enlarged form. At any rate it is an 
interesting fact in local distribution 
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water copepod known to me; it is a deep red in color and very com­
pactly framed. Although ~o much larger than D. ca.~tor, it is almost 
impossible to find any stl'llctural1liffcrences. 'rhe male fifth foot dif­
fers somewhat, but mainly in tho enlargement of one part at the ex · 

pense of the others. The thoms on the feet arc strongly pectinate 

and the larger nne~ hear short spines i11stearl of hristlC's. 

/)iaptomlts annatus, sp. n. • 
(See accompanying cut. ) 

A second form i" impC'rfectl.r known, hnt pre~ents some clearly 
marked distinctions wh1ch may havf' speciiic value. 

LcHgth ahont as !J. castor; body ~10111lcr; anknnm reaching base of 
abdomen only; fnmalc difl't>ri11g ntherwi~c hut little from D. castor ( ?) ; 
male considerably smallC'r; cawlal ~t)·lets nanow; :mtcnme peculiar, 
shorter than the body: thiekene1l portion of t.he genicnlate antenna 
short; two last joint.;; very short; one prece<ling tlJC second long, bear­

ing a hook at. C'nd; fifth foot with a \'cry long claw to longer ramu~ 

(nearly as long as the ntlllllS itself) w~th a tooth on the inner margin 

near the base, not pPrfectl,r arcnat.e, reaching, when extenderl, to end 

of r.amln.l setrc. 

l'ig. 1. 

Diaptomus anna/us. 
a. part of male antenna. b. fifth foot of male. 

Genus l'OTOMOICHETOR, * Gen. nov. 

Cephal('thorax six-jointed as in /)iaptonws, but with the distal seg­

ment more evident; abdomen, in the male, five-join ted, in the female 

•Rtver inhubitor. 
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four.jointed; antennre twenty-(out· jointed, the right geniculated a• in 
Cmtropages ( = [cltthyophorbia); first pair of feet with the rami bot!~ 
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
min'al one enlarged and divaricated ::;omewhat as in Celttt·opages; 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 three~jointed, armed with unequal 
spines; inner branches smaller, similar, three-jointed; the terminal 
joint bearing curved spines; ovary and testes as in Dinptomus, wilh 
which the mouth parts agree in the main; eyes medium, confluent; no 
lower or secondary eye-spots. 

POTOMOICHETOR FUCOSUS, Sp. nov. 

(Plate II, Figs. 12-14. Plate III, Figs. 1-8, 13-14.) 

Rather slender, and i~ size, as well as general appearance, resembling 
the smaller forms of Diaptomus castor; antennre 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 antennre are 
about as in Diaptomus; mandibular palp two-branched; the outer three­
jointed, the inner two-jointed; the terminal joint of the shorter branch 
bearing seven setre, of the other four, the proximal joint of the former 
with three stout spines; the maxillre nearly like Diaptomus; the pro­
cesses have respectively the following numbers of setre: 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 hut 
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 nuequal spines, each of the precerling bnt one; 
inner branches similar, three-jointerl; terminal joint being short anrl 
armed with three short lanceolate setm and three longer ones, two of 
which are cnrved so ns to be slightly prehensile ; fifth foot of female 
with both rami three -jointecl; inner ramus mnch snutller; antepPnn\t 
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segment of the outer ramus extending into a large lanceolate process; 
ova sac long-elipsoidal reaching to nearly the end of caudal setre. 

This species prefers running water or estuaries of streams. Cro,,. 
river, Meeker county, antl a brook between Minneapolis and St. Paul. 

NOTE ON CANTHOCAMPUS. 

Clans says ( Freilebewlen Cojiepo;{pn, p 12l) tlwt he could not tind the 
coiled "shell gland" in Canthocampns, though it is described by Leydig. 
I have found it in a European specie , (C. minutus .1) and think it con­
stant. Canthocampus also has a singular area of nervous hairs upon 
the forehead, and in the same situation, pits which seem rudimentary 
eye-spots and sometimes appear to be pigmented. 'rhe pentagonal area 
mentioned is bonn<led hy a raised line. 

CYCLOPIDJE 

UontaiJIS five genera, viz;. : Thorellir!, Cyclops , Oithona, J.~nJihOjih-

orus aud Cycfopiua; passing, by the genera Misnphria and Pse11docy· 
clop!;, into the Culanidce or marine copepods. The affinities of these 
little studied genera need further study, as they are very interesting, 
the question heing still open in how far the cyclopoicl forms are altered 
by adaptation to saline habitat, if such an adaptation takes place at all . 

The following is Brady's tlefinition: 
Cephalothorax ovate and usually much more robust than the abdo­

men; anterior antennm seldom longer than the cephalo:;horax, those 
of the male alike on both sidAs and modified for the purpose of clasp ­
ing: posterior antenme branched (i. e. palpus wanting); palps of 
mandibles and maxillre usually well-developed: foot-jaws mostly less 
developed than in Calanidw: first four pairs of feet as in Calanid!'l', 
fifth pair rudimentary, alike in both sexes, ancl nsHally one-jointed; 
ovisaes two. 

15 
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Genus CYCLOPS. 

Brady well says of th1s genus: ''As regards discrimination of specie:; 
it is, perhaps, the most difficult and puzzling of all the Copepoda." 
He also states that '' the only safe rule in this state of things is to ac­
cept no specimens as types which do not show amongst them ova­
bearing females." It is necessary, however, to limit the matter more 
closely, as will be shown farther on, for not only do immature females 
become fruitful even while the antenn::e are yet incomDletely developed, 
but the spe~.:ies are subject to a sort of dimorphism which it is interest­
ing to parallelize with that in the males of ()umbaf'Us. The species are 
all fresh-water, so far as it is at present known, though it may be that 
salt-water forms exist under other names. 

The characters of the family with some limitations apply to the 
genus. 

The following species are probably but few of those which occur 
even in Minnesota, but they are so clearly defined, for the most part, as 
to be unmistakable and their description it is hoped will form a founda­
tion upon which to lay later study.-Observations extend over a tem1 
of about four years. 

Species witlt seventeen-jointed ,1ntentcce. 

CYCLOPS TENUICORNIS, Claus. 

Bibliography. 

Plate Vl, figs. 1-11, 20. Plate V, fig. 14. 

Cyclops tenuicornis, Claus, Das Genus Cyclops. 
Die Frei-lebenden Copepoden. 

Sm·s, Oversigt af de Indenlandske . 
.Fcrskvands Copepoder. 

Uljani11, Reise in Turkestan. 
Brady, British Copepoda. 

Cyclops signatus, Koch, Deutschlands Crust. 
CJ. 0. :::Jars. Uijanin. lJmdy. 

Cyclops coronatus, Claus. Fric. 

We feel c~fident that the two forms distinguished by Claus a:; ( ' 
coronatus.(:'=~signatus) and C. tenuicornis should b8 united, as the only 
distinction which is at all reliable, is the knife-like serratedi_ridge on 
the last joint of the antennre. The last joints are frequently longer in 
tenuicornis form, as are the stylets in eoronatus, but this varies. In the 
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same gathering (for in so far as we have observed they occur together 
where circumstances permit a full development,) the coronatzts-fonn is 
larger and carnes more numeruus eggs. No young with the serrated 
antennre have been seen, though searcheJ for diligently . On the other 
hand young forms of tenuicornis nbonnd, and we have seen females 
with incompletely grown antenme with egg-sacs. In view of these 
and similar facts, we feel justified in considering coronatus probably a 

post-imago ot te11uicomis. 
Cephalothorax broad; abdomen rather slender; antennre reaching 

about to base of throax, attenuated at the end; terminal joint with a 

knife-like ridge; formula- """ """ - :: ~ - '-" '-" '-" '-" .._... .._... .._... - -
-; fifth foot composed of a long basal joint bearing a long spine and 
a terminal three-spined eli vision; cauclal Rtylet::! OVCl' twice a'> long a~ 
last abdominal segment; sct:.e all nearly terminal, inner one mnch 

longer than usual, length ,;;;, em. 
Common in America, EngLmtl and continental Europe. 

<'YCJ,OPS ATER, ll. sp. 

(Plate III, figs. 9-12.) 

Length about i~ em; antennre as long as cephalothorax, ,~:.em ., slen­

der and gradually tapering; formula·~, - :::. '-" - -- '-" - .__. """ """ '-"....::: 
:::. '-" - - -; terminal joints rather short; the last joint furnished 
with a knife-like ridge as in tenuicornis; second antennre much as in 
tenuic01 nis; maxillipeds rather la~ge; fifth foot one-jointed, armed with 
three subequal spines; abdomen rather short, last. segment very short; 
stylets somewhat elongated; setre rather short, lateral seta near the 

end; eggs pale; color deep blue or gray. 
This beautifyJ and very ~is tinct species is found in " M: ud L:tke" in 

Hennepin county, with Cyclop8 8ignat~ts. The large very dark \ephalo­
thorax and shortened abdomen make it conspicuous. The one~pinted 
fifth foot, shape of the operculum vnlvm in connection with the short­
ened joints of antennre and characters of the caudal stylets, make the 

species sufficiently distinct from any other. 

CYCLOPS INGENS, sp. nov. 

(Plate IV, figs. 1-8.) 

A large species perhaps too near C. qi,qas, or C. breoi.comis Claus, 
but differing from the former as to the length of antennre and stylets 

•No'l'li! l'he accent. marks ~re n•ed to ~lgnlry that joints repre•ented b:; them (counting rrom b3se) 
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and in not haviug the distal margins spined (except in some cases?) 
and fro 11 the latter in si;.o;e and arrangement of caudal setro. 

Thorax large; abdomen mther slender; sty lets rather slender with 
the latPral seta well towards the end; "econd and thircl sct<c alone 
long, weakly pec:tinate; last joint bnt one of abdomen sometimes 
toothed along thr- rlistal, unrlcr margin; maxillipeds as in C. _qigns; 
jaws wit.h large tePt.b: antennm very short not reaching to the base of 
the first cephalothoracic segment.; fnrmnla-::::: ...._.- .: ...._.- ...._. ...._. ...._. 
...._. ...._. ......- '-' ......-.:. .::::: fifth foot two-jointed, the proximal joint very 
broad with a strong ~pine, second joint cylindrical with a long seta 
and a very short spine ncar the end; operculum vulvre somewhat 
heart-shaped; egg sacs oval-elongated, reaching heyond the end of ab­
domen; length -!0°0 em. including sty lets and setre. 

This is one of the largest and finest as well as rarest of om form~ 
and loves, as it appears, lakes having outlet!'. 

Small forms with seventeen-jrJintl'd Antenna;. 

CYCLOPS N A VUS, sp. nov 

(Plate V, figs. 6-1~-15-17.) 

Closely relat.ed to Cyclops p~tlchellus, Koch, and to Cyclops sftellltUs, 
Fischer. 

Rather slender; abdomen long; st.ylets about three times as long as 
last segment of abdomen; lateral seta rather stout; outer and inner 
terminal setre minute; middle ones of moderate length; antennm short, 
reaching barely to or but little beyond the end of first segment; for­
mula - .:. ...._. - ::. '-' - '-' '-' '-' ........................ ____. .:::: .:::: .::::; fifth feet two­
jointed, terminal joint large, with two considerable spines; opercnlnm 
vnlvre of peculiar f;hape; length 1

1
0
1
0 em. excluding setm. 

Quite abundant and perhaps passing into the following. 

CYCLOPS l'ARCUS, sp. nov. 

(Plate VI, figs 12-15.) 

Almost~xactly like the last but not yet found in the Si'tme \'vaten;. 
Distinguif'hed by the broad and short; basal joint of the fifth foot 
which extends into a procei"s carrying a spine, t.he slender seconrl joint 
with a single long spine and a short thorn. and by t.he ovnl shape of 
t.he operculum vulne. 
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The caudal setre are naked for about a third of their length. These 

distinctionil seem constant. 

Section with twelve-jointed Antenum. 

CYCLOPS SEBRULATUS, Fischer. 

(Plate V, figs. 1-5, Plate VII, fig. 10.) 

Bibliography. 

Cyclops serrulatus, Fischel' Bulletin de la Soc. Imp. etc. \Toscou. 
Lilljeborg, De crust ex ord. trib. 
Claus, Das genus Cyclops. 
Sm·s, Oversigt Ferskvands Copepoder. 

Frei-lebenden Copepoden. 
Fric, Die Krusten thiere B0hmens. 
Uljanin, Reise in Turkestan. 
Brady, British Copepoda. 

? Cyclops minutns, Claus, loc . cit. ( ~ · young.) 
? Cyclops macrurus, Sars, loc. cit. 
? Cyclops spinnlosus, Claus, loc. cit. 

Typical Form. 

Cephalothorax oval, compact; abdomen slender and short, suddenly 
enlarged prevwus to its union with the thorax; antennro 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 
antennre tend to assume the form of a rude Z, the proximal four joints 
forming the base; antennules small, reaching about to the sixth joi t 
of antennre; jaws small with large teeth; the single segment of tne 
fifth foot with three equal spines; egg sacs oval, as long as the abdo­
men; eggs few, dark; caudal sty lets very long and slender, spined 
along the outer margin; lateral setre 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 t.han ·( 0 em. 
A larger form occurs with an elongated body and abdomen and with 
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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 spinulosu.~ suggests that this form may be the basis of his 
species though the form of the male antenna is different from any 
yet seen. Cyr:lops minutus, Claus, is most certainly the young of some 
Cyclops, as is indicrrted both by the description and figures in Die Frei­
lebenden Copepoden. Though placed among the twelve-jointed forms th_e 
antennre are eleven-jointed. The fact that the females may have had 
egg sacs is no proof of their maturity as I have seen undoubted larval 
forms of serullrdus with the sacs. Moreover two-jointed branches of 
swimmin_q 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, antennre and feet 
m::tke it, an easily recognized species. 

CYOLOPi::i FLUVIATIJ,IS, sp. nov. 

(Plate VIT, figs. 1-9.) 

A very small and distinct species of the section w'ith 12-jointed an­
tenure was found in an estuary of the Mississippi river, (also later in 
1. Minnetonka) with the following characters:-

Borly elongated; thornx very long; abdomen slender; stylets about 
as long or longer than last abdominal segment; setre all very short, not 
pectinate; lateral and dorsal setre very small; outer one spine-like, 
short anrl stout, two middle short, inner one very small and incon­
spicnous: antennm reaching nearly to the base of abdomen; formula, 
-::: '-"-..:.------ -; the three joints following the six 
basal are much elongatecl while the terminal ones are hut 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 setre; operculum 
vulv<E. heart-shaped; egg sacs subquadrangular; eggs large; abdomen 
in the young much elongated: color deep indigo, length 1 J 11 em. 

CYCLOPS ADOLESCENS, sp. nov. 

(Plate VI, figs. 16-20.) 

The form figured under the above name seems closely allied to C. 
a;ffi.nis, Sars, from which it differs chiefly in the arrangement of the 
joints of antennre. 
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The body passes without marked transition into the abdomen which 
is abnormally shortened; caudal sty lets very short as is the last segment 
of the abdomen; setre exactly as in C. parcus with which it was found; 
antennre eleven-jointed; formula-'-"-'-"''- :::: ::: "-':::: -; asemi·cir­
cular series of spines upon the basal joint; fifth foot obsolescent, 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 1\,10 em., male ~~ em. 

This species; together with all others of this sort with eleven-jointed 
antennre, is perhaps but an immature and abnormally modified form 
of some of the common species If this be tme the rarity of these 
nominal species is explained. C. minutus, Claus, is certainly but a lar­
Tal form, as is shown by the two-jointed branc~1es of swimming feet . 

Section 1oith 8-jointed Antennw. 

• CYCLOPS CRASSICORNIS, Miiller. 

(Plate IV, figs. 9-H.) 

Bibliography. 

Cyclops crassicornis, ,lfuller, Entomostraca. 
· Sars, Oversigt Ferskvands Copepoder. 
. Uljanin, Reise in Turkestan. 

Brady, British Copepoda. 
pauper, Fric, Die Krustenthiere Buhemens. 

? magniceps, Lilljeborg, De crustaceis ex ordinibus tribus, etc. / 
A small species characterized by its small size and the eight-jointed 

antennre; 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 sty lets and last two segments; the following one nearly 
twice as long; inner one very small; last joint of a bdoman spined; the 
preceding one fringed on distal margin with weak setre; antennre 
short, not reaching the base of first segment; formula--:::- ,__.. ,__.. 
'-":::; the basal joint with a semi-circular set of fine bristles, and with 
the following is furnished with pectinate setre; second antennre short; 
terminal joint short, with two curved, strong spines and other weaker 
ones; fifth feet small one-jointed with three unequal spines, bordered 
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above by a spined plate of the la,;;t thoracic segment; length about ido 
em. excluding seta> . 

. This species appear;; not to be very abundant, or at least from its 
small size it is not nften Pncotmtererl . .-\. few particulars distinguish 
these western form,;; from the tlescription giYen by Brady, among them 
being the spinous armatme of the ,-ty lrts, the bristles on the pen.ulti­
nate segment of the abdomen, pectinate bristles of tlw fifth feet, and 
the greater length of the abdomen, yet I see no reason for separating 
them. I have not seen the male anrl can not be snre that there is no 
further development, but the fact that the feet in this form are three· 
jointed, and its peculiar characters, clearly rlistingnish the species 
from any other known to me. 

-
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II. NoTEs ON so~fE MINNBSOTA CLADOCEnA. 

Tribe I CTENOPOT>A. 

SIDID~. 

Antennm of second pair with unequal rami, superior larger; last 
joints compressed and sctose; intestine simple. 

Of this family two species are certainly identified in America, both 
of which are abundant in certain favorable locations at" the proper 
seasons. No species of the Holopedidm are known to occnr here. 

Genus"SIDA Straus. 

Superior ramus of second antennre three -jointed: posterior margin 
of post-abdomen with numerous spines (20-:JO.) 

SJIJA CUYSTALLINA, Miiller. 
(Fig. 3.) 

Bibliog .. aphy. 
Daphne crystallina, Muller. 
Daphnia crystallina, Latreille. Bose. 

fiida crystnllina, Straus, Mem. Mus. Hist. Nat. 
Sida crystallina, M. Edwm·ds, Hist. Nat. Crust. 
.'\1onoculus crystallin us, Gmelin. Manuel. Fabricius. 
Monoculus elougatus De Geet·, M()m. servir Hist. Ins. 
Sidn crystallina, Lievin, Branch. d. Danr.iger Geg. 

Baird, Brit. Entom. 

Lilljebor_q, De crust. rx ord. tri b. 
Fischer. 

SchOdlet·, Die Branch. d. Umg. v Berlin. 
Neue. Heitr. 

Leydig, Naturg. d. Daph. 
Sars, Norges Ferskv-Krcbsdyr. 

elongata Sar.'t '' " " 
Sida <'4".Yst.alliua, P. E. jlfU.Ier, Danmark's Cladocera. 

Kurz, Dodekas Neuer Cladoceren. 
Birge, Notes on Cladocrra. 
Herrick, Microsc. Entom. 

Lutz, Untersuch, ii. d. Cladoceren d. Umg. v. Bern. 
1878. 

Weismann. 

---
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I note this cosmopolitan species, of which a nearly complete biblio­
graphy is given above, simply to mention that l have t·ecently found 
for the first time specimens of Sida reaching the sir-e mentioned by 
P. E. MUller U 0°0 em.) 

In smaller pools, when present onr Sida is much (often D smaller, 
and only in L. Minnetonka does the species attain its ultimate rlevel­
opment. 

Gemis DAPHNELT.A. 

Superior ramus of second antennre apparently 2-jointed, narrow; 
post-abdomen destitute of spines. 

HAPHNELTJA J3RACH YU JtA Lievin. 
(Plate VII, 11-16 ) 

Biblio,qraphy. 
Sida brachyura, Lievin Branch. d Danziger Geg. 
Daphnella wingii, Baird, Brit . Entom 
Sida brachyura, Lilljeborg , De crust. ex onl. trib. 
Diaphanosoma brandtianum, Fischer, Erganzig, Berichtig. 
Daphnella brandtiana, Sars, Norges Ferskv.-Krebsdyr. 
Daphnella brachyura, P . b'. Miiller, Danmark's Cladoccra. 
Daphnella brachynra, Lutz. U nter:mchung ii. die Cladoceren a. 

Umg. v. Bern. 
Sida brachyura, Pavesi, Nuova serie di recerche della fauna pelagica 

nei laghi it&liani, (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 D. brachyura although T formerly regarded it as distinct 
(D. wincheUi.) 

Head less than one-half the body (about ,J6o em. while body is 10~0 
em. long);. eye about t head; antennm when refiexed extend a little 
beyond it the length of body. Male rdo em. long; antennm refiexed 
reaching base of shell; anterior antennm extremely long; copulating 
organs reaching nearly to end of claws.1 Having carefully compared 
our specimens with the description and figures given by Birge for his 
D. expinosa, the evidence ,-eems to indicate not only that they are 
identical but both arc reall.r D. barchyura. 'l'he distinctive character~ 
of JJ. expinosa are a greater indentation bet.ween 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 thr post-abdomen is of even generic im­
portancr according t.o Sars, who gives it in his synopsis of genera as 
typical for Daphnella. I 11 our specimens the claws are at least pecti­
nate if not :;;errate, while the appendages of the male reach generally 
nearly to the miclrlle of the claws. 'rhe relative length of these ap­
pendag-es and th11 antenmt' of male is variab!P. 

.'l'rilw f f, ANOMUPOII,\. 

DAPHNIDJE . 

Rami of antennm o an<l4-joint.ed; feet of five pairs; intestine with 
anterior ru·<·a not convolute. 

Genm; MOINA, Baird. 

A transition between Shtida' and /Japlmida: IS madr. through this 
genus. 

Head separated from the body by a depression; macula nigra absent; 
antenna~ of female large, movable, of male very long, curved; first 
foot of Hwle with strong hook: valves short, truncate behind • 

MOINA BUACJ!fATA. 

W c believP with P. E. Mii ller that t.his and M. rectirostds are iden. 
tical. The most complete discussion of the merits of the three species 
(the above and M. paradoxa) is found in Weismann's paper, Ueber 
einiye neue oder 1111vollkommen gekannte Dap/111 irlen, GrLi ber and W cis­
mann, 1877, which see for bibliography and elaborate, not to say la­
bored, distinctions. 'l'his species is not common, but when found (in 
muddy pools in late summer) frequently appears in great numbers. 
For embryology see Gt'obbell, Entwicklungsgeschichte der Moina 
rectirostris. 

Genus DAPHNIA. 

This genus as limited by MLiller is well distinguished from the re­
maining genera of the famiLy--Simocephalus, Scapholebet·is, Ceriodaphnia 
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 fe~~.ture is 
one which appears in a comparatively early embryonic period and, in 
some cases, nearly disappears in later hfe This is the development of 
a long 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 crista 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 and reticulate; head rounded 

anteriorly, but sometimes with a crest, prolonged below into a beak 
which is truncate postenorly and bears the antemue 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 rectum 
at the end. 

The female with two age-forms (heterogenetic and dimorphic); the 
second form frequently scarcely spined; antennre 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) antennre furnishe(l 
with prehensile sty Ius; first foot bearing a curved cia w; swimming an­
tenure very long; vas deferens opening at the end of post-abdomen. 
Embryo with second antennre palpate; a curved appendage to shell 
which becomes the spine of adult. 

DAPHNIA PULEX. 

This species is mentioned here simply to remark concerning JJ. 
pulex, var denticulata of Birge, (Notes on Cladocera, p. 11, plate I, fig. 
ll,i 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 fiir Wiss. Zoul. 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; moreover the 
number of caudal teeth IS known to be variable with age. Some 
other peculiarity must be found to give this varietal distinction 
validity. 

:::'T. 

(Pia 

From a cold marsh a O'athe 
males like that represe;l ted 
abundant, however, and the J.. 

that it was unfavorable to tJJ 
These females (l..iffer from 1: 

being the smallest Dapllllia "" 
The cauilal spine is sickle-;o;ha 
short; the animal beautiful !,' 
tents of ovar.r, eggs awl inte~ 

1 
species. 

Figure 15 represents a sin 
above which was somewhat in 
D. apicata, Kurz, and D. pell 
~he species represented by fig. 
mduced by environment is ,.P 
species with certainty f· · 1om a, 
culiarly interestino-o· 

See also tl1e accompanyin o- fi 
study. ,... 



rthy, probably, of forn:­
t remarkable fe!\ture IS 

bryonic period and, in 
i is the development of 
the shell. This is the 
porated into the defini­
a is more variable ap-

1c diagnosis: 
eticulate; head rounded 
ged below into a beak 

antennre near the apex; 
exes and mature males 

. gra is present but not 
hind; opening of rectum 

ic and dimorphic); the 
nnre small, not movable, 
two ova, separable from 
nture; the brood-cavity 

~ the abdomen. 
ted) antennre furnishecl 
ved claw; swimming an­
e end of post-abdomen. 
rved appendage to shell 

remark concerning V. 
ocera, p. 11, plate I, fig. 

merican specimens of D. 
'S of the post-abdomen. 
hrift fur Wiss. Zoul. Bd· 
of the abdomen of this 

ough as the animal is a 
evident; moreover the 
riable with age. Some 
this varietal distinction 

STATE GEOLOGIST. 

DAPHNIA sp? 

(Plate X, figs. 15-l6). 

23Q 

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 tliffer from JJ. pulex chiefly in their small size, U~ em.) 
being the smallest Daphnia seen with an evidently mature appearance. 
The caurlal ;;pine is sickle-:;haped; post-abdomen as in pulex; antennre 
short; the animal beautifully clear and varigated by the brilliant con­
tents of ovary, eggs aml intestine. I hesitate to regard it as a destinct 
species. 

Figure 15 represents a :;ingle specimen of Daphnia found with the 
above which was somewhat injured during its moult. This resembles 
D. apicata, Kurz, and D. pellucida, ~Hiller, and is perhaps the male of 
the species represented by fig. 16. Our knowledge of the variations 
induced by environment is yet too meager to draw np definitions of 
species with certainty from a single gathering, hut these forms are pe­
culiarly interesting. 

See also the accompanying fignre, (fig. ±,). These forms merit closer 
study. 
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SCAPHOLEBERIS, Schadler. 

In a former paper S. mttct'onata was reported from this locality with 
the remark that only the unhorned variety seems to occur here. A 
rather diligent search has failed to find var. fronte cornuto, though our 
waters have been carefully searched at intervals for several years and 
at different seasons. Birge quotes only this variety. However, the 
species is not common and the other form may yet be discovered. 
See Fig. 5 . 

16 



Fig. 5. Scaphofeberis mucronata. 
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A second variety or species has been found. which differs somewhat 
from typical mucr011ata, but does not appear to be nasuta of Birge. Is 
not the latter a variety simply? 

SCAPHOLEBERIS ARMATA var.? nov. 

Length T~-0 - ·do em.; much as 8. mncronata in form:; but the spines are 
greatly elongated in old as well as young individuals; and in individuals 
having winter as well as summer eggs, though the winter form seems 
to have longer spines which are nearly equal in some cases to the 
hight. Antennre are short and transparent. The head is separated 
from the body by a marked depression; but is curved forward so that 
the beak lies generally between the valves. The antennules are of 
medium size. Now here reticulate ( ?) nor tuberculate. '!'he shell is 
marked by impressed lines, especially anteriorly and below. The lower 
margin is straight and beaded anteriorly, but toward the base of the 
muci'O are several long bristles which stop abruptly and are followed by 
a few very weak hairs. The post-abdomen has three teeth at the base 
of the claws, which are smooth. 

This variety is much like:::;, na::;uta of Birge, perhaps, but differs per­
ceptably in several points. Most conspicuous are the greatly elongated 
spines and the short antennre. This variety is about as large as 
mucronata but less than nas•da. 

BOSMINIDJE. 

Genus BOSMINA. 

:First antennre many-jointed; intestine straight. Sole genus of the 
family, and one which Kurz charucteri11es as "one of the most difficult 
of the genera of Cladocera.'' 

There are three species known in the United States, two of which 
are found from the Eastern States to the Mississippi and westward, and 
are •identical with European forms. The third may not prove distinct. 

JIOSMINA LONGIROSTRIS. 

(Plate X, fig. 2.) 

Differs from the following in having the terminal claws not toothed, 
and from B. striata in the shorter antennre and reticulate shell. 
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BOSMIN.A. CORNUT.A.. 

(Plate IX, figs. 3-5.) 

~go em. long; shell reticulate with hexagonal meshes; antennrn 
curved backward and outward at the tip; claws with several teeth near 
the base. In embryonic specimens the antennrn are straight. 

BOSMINA STRIATA, sp. n. 

(Plate IX, fig. 1). 

1 H 0 em. long; shell marked with anastomosing longitudinal strirn; 
antennrn very long; frontal seta about midway between eye and the 
sense-hairs of the antennrn: posterior inferior angle of shell spined as 
in the previous species. 

The species resembles B. maritima greatly. The members of this 
genus have been little studied owing to their small size and compara­
tive rarity, and it is even possible that some of the species will prove 
invalid-

All three of the above species were found in one gathering from 
Lake Minnetonka. Only one other locality (for B. lon,qi1·ostris) is known 
to me in this State .. 

L YNCODAPHNIDJE. 

Genus MACROTHRIX. 

Aside from M. roseus and M. tenuicornis (to which, perhaps, M. agilis 
of a previous report may be referred) a single species of macrothroid 
crustacean was collected at Lake Minnetonka, which is very remarka­
ble. The specimen was apparently somewhat injured in moulting, and it 
is not possible to tell how much of its peculiar shape may be due to this 
fact, but some of its characters are sufficient evicle~ce that it consti­
tutes at least a new species. 

It resembles in outline Simocephalus vetulus; the antennrn are very 
narrow and curved in a lateral as well as posterior direction; the 
second or swimming-antennrn are long as in other members of the 
genus; mt;tntla nigra present but sma-ll; eye small; post-abdomen 
short, triangular; claws pectinate; a dorsal sucking-disc is present; 
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length ,'ci:. em. For this species. the name MACROTHRIX PAUPEit is pro 
visionally offered. (Plate VIII, fig. 1.) 

(FIG. 6.) 

MAClWTH.RlX TENUICO.RNIS, Kurz . 
(Fw. G.) 

The description given by Kurz is very full and agrees very well. The 
peculiar arrangement of the movable spines at the margin of the 
valves is characteristic. I have observed that this species fo;ms an 
ephippium. l\1iiller says destinctly of the series of genera including 
Jlfacrothrix, Drepanothrix, Lathonura, Bosmina, Acatitholebris and 

/liol'ryptus, " Testa" abjPc/ce corJIM'is, nullo rphippio, ova hiberna 
obtegunt." 

Bosmina is little related to the Lyncodaphnidce and, however it may · 
be with regard to other species, in M. tenuicornis an evident ephippium 
is formed in much the same way as in Cei'iodaplmia. In Daphnia this 
egg-cover is produced by an alteration of part of the inner layer of 
the shell which becomes turgid and secretes a thick coating. The 
ephippium simply extends over the lJrood-cavity, being marked off 
from the rest of the shell hy the median suture of the valves. In 
other Daphnidce and in lllacl·othrix nearly the whole of the valves are 
thus modified. The shell of J/. truuicomis is normally smooth, but in 
t.he ephippial female, that portion of the inner layer of the shell 
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bordering the egg-cav"ity and a little beyond, is composed of large and 
very deep cells; · the space between the outer and inner layers is murh 
greater than in Daphnia. 

Genus LATHONURA. 

Although no species of this genus has been found in Minnesota, it 
is to be expected that it will eventually be discovered that the 
cosmppolite L. rectirostris, Mull. 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 Lyncodaphindce, to abnormal 
growth of the spinous appendages-in this case the anal setre. 

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 cceca (as indeed there 
are probably not in the European I. .~ordidus though so stated by 
Muller,) and no permanent ccecum or dilation of the intestine before 
the rectum. The m11.rginal spines are straight, long and movable with­
out b:t;anches. 

[LIOCRYPTUS 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; antennre exactly as those of I. s01·didus, 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 
antennre like JJ.acrothrix,' attached movably to the end of a blunt 
prominence beneath the head; second or swimming antennre slender; 
four-jointed ramus with three long setre 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
crothrix; 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 
dearly forming the boundaries of distinct families. 

Kurz says, (Dodekas neuer Cladocuen nebst einer kttrzen Uebersicht cler 
Cladoce1·en(uuna Bohmens, 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 Macrothrix 
and Llthonum to the Lynceids by placing them in the sub-family Lyn­
oodaphniw. The form for which I propose the name Lyncodaphnia is 
quite as much like such forms as Alrma and related Lynceids, as any 
species of the Lyncirlaphninm, while at the same time the characters of 
antennre and head are almost identical with Mact·othrix~ This furnishes 
but another example of the fact that possibility of distinguishing 
families and genera lies alone in the meagerness of our knowledge. 

LYNCODAPHNIA MACROTHIWIDES, SjJ. ll. 

Form sub-rectangular, greatly elongated; length 1\ 2
0 em., hight 

t ~ 0 em. or less; first antenme long and slightly curved, bordered be­
hind by about t{m spines and terminating in two unequal sword-shaped 
spines and several sense-hairs, about 1 ),~ 0 em. long; swimming an­
tenure very slender as in Macrothrix, 1 8 0 em. long; head not marked 
off by a depression from the body, small and extending below into a 
blunt elevation for attachment of antennm; labrum rather large; eye 
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small; macula nigra· conspicuous but not large; anterior feet strongly 
armed with curved spines. The intestine anteriorly is furnished with 
" creca, ·is twice convoluted, broadened before entering the rectum and 
·opens a little distance beyond the oval seta in the heel of the post-ab­
domen; post-abdomen rather slender, toothed behind with a double 
series of about twelve prominences, becoming distally sharp, strong 
teeth; terminal claws curved at the end only, pectinate and bearing 
two unequal but large processes near the base; eggs much like those 
of M acrothrix. 

Occurs in Lake Minnetonka, Hennepin Co., Minnesota, rare. 

LYNCEID..tE. 

But few of this large family, furnishing the majority of the Clado. 
cera fauna of any locality and at any time of year, have been carefully 
studied here. The following are mentioned as of particular interest: 

SUB-FA.,MIJ,y EURYCERCINJE. 

The single species Eurycercus lamellatus which constitutes this sub­
family has been mentioned and figured in a previous paper. It is quite 
abundant and constant. 

Eurycercus is connected with the true Lynceids by the following 
genus which has quite as many affinities with Eurycercu.~ as any Lyn­
ceid. Schodler seems to be the only writer who has laid sufficient 
stress upon this similarity, though it may not be best to unite the two 
forms as he did. 

Genus LEYDIGIA, Kurz. 

LEYDIGIA QUADRANGULARIS, Leydig. 

(Plate VIII, 7-8.) 

The Minnesota species is referred to L. quadmngularis under the be­
lief · that there is no specific distinction between that species and L­
acanthoceroides, Fischer. 
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description of Kurz and does agree very well w th what is said of L. 
acanthocercoides. However, Kurz says of the latter species, "Diese Art . 
is von der vorangehenden (L. acanthocercoides) im weiblichen Gesch­
lecht schwierig zu unterscheiden,'' and immediately adds that the male 
is unknown to him. In P. E. Muller's time both males were 
unknown. Mi.iller says of acanthocercoicles, " ungues caudales 
inermes," of qttadran_qulrtris, "ungues caudales dente minuto." Kurz on 
the other hand says of the former, "der Basaldorn ist kurz," of the­
latter "die Endklauen haben keinen Basaldorn." 

Our species has no spine on the claws, and has a small spine on an 
eminence on the dorsal part of the abdomen, as well as two ciliated 
prominences between it and the oval setre; length 1

9
0 em.; color red. 

Silver Lake, east of Minneapolis. 

C'AMPTOCERCUS MACROURUS. 

(Plate X, fig. 9.) 

This large 'species occurs rather sparingly at Lake Minnetonka. It 
is probably widely distributed in America as well as Europe. Jt ii 
known in Cambridge, Mass. and Madison, Wis. (Birge). 

CA~IPTOCERCUS ROTUNDUS, sp. nov. 

(Plate VIII, figs. 9-10.) 

Short, quadrangular, dorsally nearly uniformly arched; antennre of 
first pair long, curved outward, with long terminal bristles; abdomen 
long, nearly uniform in width; teeth of post-abdomen few, inconspicu-

' ous; terminal claw nearly straight; basal spine large; the claw also has 
a series of spines beginning a little beyond the middle and shortening 
proximally; length 1 ~ 0 em. This resembles C. rectirostris, Schoeller, a 
little in outline of body but the head is like C. macroums, except that 
there is a slight beak directed anteriorly (not shown in the figure); the 
post-abdomen is much as in C. macrou1·us, but is less heavily spined. 
In size it is somewhat less than C. ltlljebor_qii, and the shortest species 
known to me. 

ACROI'EIWS sp? 

(Plate X, fig. 10.) 

Resembles Camptocercus macro11rus greatly. Are these two genera 
really distinct? 
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PLEUROXIS P&ocu:Rvus, Birge. 

(Plate X, fig. 6 ) 

Very characteristic. Found m Shady Oak lake, and elsewhere 

abundant. 

PLEUROXIS UNIDENS, Birge. 

A species. which agrees best with this is quite abundant. It is, how­
ever, always of a deep brownish color, and the beak is long and curved 

inward; it may be distinct. 
A third form of Pleuroxis, probably P. denticulatus, Birge, is abund-

ant also. 

URAPTOLEBR[S INERl\HS, Birge. 

(Plate X, figs. 8, 11-12.) 

Resembles Alona testudina ria very closely; the antennre are peculiar; 
each joint has a median circlet of fine bristles; the upper ramus is ter­
minated by two long setro, one shorter seta and a stout spine; the joint 
preceding the terminal one has a stout seta. The description given 
by Birge is otherwise complete. Lake Minnetonka. . 

CREPIDOCERCUB SETIGER, Birge. 

This is exceedingly rare, and by reason of its small size, difficult to 
distinguish. It has been encountered but once in Minnesota. This 
species is easily recognized when found, and though our specimens 
differ a little from the figure given by Birge, they are doubtless the 

same. 

HONA OBLONGA, P. E. Miiller. 

'rhe specimens examined differ somewhat from Mi.il~er's description. 
The caudal claw is pectinate; the spine at its base is large and covered 
with a tuft of hairs; the teeth of post-ll. hdomen are large, emarginate 
and hairy; otherwise the agreement is very close; length .07 em. 

Found in Grass Lake, Richfield. 

.... 
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TRIBE III ONYCHOPODA. 

POL YPHE MIDJE. 
POL YPHE~fUS PEDICULUS. 

(Plate IX, figs. 4-6.) 
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I have collected 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 Weismami in his 
article on the" Schmuckfarben der Daphnoiden," though' we believe 
that a"uthor 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 abundant, nor is it . very rare; found 
in Lake Minnetonka, and _the larger lakes with their outlets. 

III On Notadromas and Carnbarus. 

CYPRID.lE. 

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 Cypt·is which exceeds any described form 
m size. I only mention one genus which is cosmopolitan. 

NOTADROMAS, Lilljeborg. 

Carapace differing in male and female; eyes two; antennre similar to 
those of Cypt·is, the superior having seven and the inferior six joints; 
setre-of inferior antennro reaching beyond the apex of the terminal 

_claws; second pair of jaws without a branched appendage, in the male 
pediform; abdominal rami rather long. 

NOTADROliAS MONACHUS, MUller. 

Bibliogmphy. 

Cypris monacha, Jfuller, Latreille, Bose, Demorest, Brt(rd. Edwat·ds. 
Monoculus monachus, Gmelin, Manuel. Fabricius, Rees, Jurine. 
Notodromas monachus, Lilljebor,q, 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
tinction from English types. 
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DECAPODA. 

But t.wo species of Cambrtms, C. t•irilis. Hagen, and C. sig11ifer, 
occur in Hennepin county, except, perhaps, in the Mississippi. The 
following localities for the former species are known in the State: 
Mississippi river, Minnehaha cfeek, Bassett's creek, Cedar lakP.., Lake 
Minnetonka, I,ake ·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 chclre proportionally smaller, and 
the spinous armature less developf'd: the firRt abdominal foot is simply 
bifid at the end. 

B. (Form I of Hagen,) usually over two and one-half inches long; 
chelre larger; branches of abdominal foot destinct; inner branch 
grooved bnt lance-linear. 

C. Very large (four inches); inner .branch of abdominal foot spatu· 
late at end; the two rom; 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, 21- in. long, Chela. 7 in., thumb .49 in. 
" " I, B stage, 21- in. long, " 1 in., " .6 in. 
" " I, C stage, 4 in. long, " 1.8 in., " 1.1 in. 
" " II, A stage, 3 in. long, " 1.2 in., " . 75 in. 

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 I,aJ(e Independence contained but;. one of the form 
II. A male from Minnehaha creek had rudiments of a third tooth on 
the carpns of the left claw, thus indicating an approach to Hagen's 
Var. A. 

CH[BARUS SIGNfFER sp. UOV, 

(FIG. 7.) 

A slender, graceful speciPs of rat her marhd colors, belonging to the 
section having a hook ou the t.hird pair of leg-s but not on the fourth. 
The rostrum is not carinated nor toothed at the apex; acumen moder­
ate, lateral borders curved, morlerately exc,avated. Cephalothorax 
arched and not depressed above, densely punctate; areola linear; 
chelae slender, straight.; thumb deeply Pxcavated on the inner margin 
for the proximal one-th:al; oppositt' finger "·ith nn impressed groove on 
the inner but not on the ont.er margiu. 
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Male, I Fo~m. Color reddish-(crimson) brown, not obviously fig . 
. ured; tail lighter; fin chestnut, marked with gray; chelre bright crim· 
son below there are green markings on the body and legs, and som~ 
yellow below. 

The . hands are rather narrow and straight, while the "thumb" is 
deeply excavated for one-third its length, and the notch thus formed is 
armed with three or four teeth; the finger opposite has a tooth half 
way from the apex, and others near the base; the ange at base of thumb 
is densely hairy. The penultimate and previous joint of second foot 
bears a very dense and thick tuft of hairs on the inner margin which it 
particularly noticeable in living specimens. The antennre are short 
about as long as the thorax when reflexed. 

The first pair of abdominal feet resemble those of C. virilis some­
what, but are stouter and less divided. They are more strongly curved 
than in C. propinqu.us. 

The laminre of antennre are inuch as in C. troglodytes but wider at 
the base. 

The second form has the two branches of the abdominal foot united 
almost to the end. The young males have the chelre greenish-blue and 
mottled, while the coloration of the body is like the females. 

The females have shorter chelre, and broader abdomen marked with 
chestnut bars on each segment above. 

A male 3.3 in. long was still in form II, while ~nother 3.2 in. long 
was in the form I. Found by hundreds in a shallow pool known as 
Grass Lake, in Richfield, Hen. Co. 

Fig. 7. 
Cambarus stgnifer. 

a chela. b lamina of antenna. c rostrum. d abdominal foot of 
"~"'"" TT "nhilominnl foot of form I. 
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' 

PLATE I. 

Diaptomus castor. 

(1. Male, antennre not. yet fully developed, showin,g shell, gland, heart, rcproduct-

,. ive, allmentary and muscular systems. 
2. Fema.le, antennre and appendages removed except fifth feet. 

8 and 4. Nauplius stage. "' 
i. Male foot of fifth pair, (a) "thumb " of l1ugcr branch. 

6. Female foot: of fifth pair. 
7. Mouth parts etc. 



1 . End of male antennre. 

~· <.Jaudt1l stylet. 
4. One pair of feet. \-
5. Maxilliped. 

~· Maxllla. 
7. Mandihle and palp . • 

\ 

PLATE II. 

Diaptcmus ca6tcr. 
2. End ot ahuomen. 

Diaptomus giganttus. 
8. Antennule. 
9. Male fifth foot . 

10. Female tifth foot. 
11. Spermatic tube. 

Potcrnoidutor fucosus . 

12. Female fifth foot. 
13. Female abdomen and egg-sac. 

14. Abdomen of young. 
15. FirRt foot of Diapt()mUB giganU!us, one branch drawn reverse. 

16. 
" castor, 

:4 
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J 0 lh-A nnual Report PLATE II. Ceol& NatJJid. S1u: Minn. 
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1. Male. 
2. Antennnle. 
3. Max\lliped. 
4. :Ma.le fifth Jl!'ii of feet. 

9. Feroa.le 
10. Abdomen. 
11. Maxilliped . 

PLATE lll. 

PotofMich~tor fucoaus. 
5. Palp of mandible. 

6. · End of abdomen. 
7. }<'eet of first pair. 

8. Eye. 

(JyclopS aiM. 

12. AntennA. 
13. Maxllla of Potomoichetor fucoms . 

14. Mandible of " " 

MINNESOTA CRUSTACEA. 

JOtlt.AruuUf.l Report PLATE III. Geol. & JITat.Di.st. Sw; Mi'nrt-. 
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PLATE IV. 

Oydopa ingens. 

1. First segment of abdomen of female. 5. Stylets of m:\tnrc fem ale. 
2. Antenna. 6. " young male. 

3. Fifth foot . 7. )[a.xilliped. 
4. Antenna of y'oung male. 8. Mandible. 

!l. Cyclops cra88icornis, Female. 
13. Second antenna. 

10. Antenna. 
14. Na.nplius form. 11. TermiMl portion of ahdomcn. 

12. Female fifth foot. 
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PLATE V -

Cyclops serrulatus. 

1. Female. • 4. 
2. Antenna of elongated form. 5. 

Antenna of very young. 
Stylet of elongated form . 

3. Stylet of ordinary form. 
6. Cyclops na!JU8, antenna. 

11. Fifth foot. 
7. Furca. 

12. Antenna of young. 
8. Abdomen of young. 

13. •• 
9. ,A.bdomen of male. 

10 . Opening of spermatophore. 
14. C. "8ignatus," maxilliped. 
15. (]. naflU8, swimming foot of first pair. 
16. " " " second pair. 

male. 

17. Maxilllpeds. 

MINNESOTA 
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PLATE VI. 

Cyclops tenuicorni!. 

1. Female. 
2. Mandible 
3. Maxillre. 
4. Stylet. 

. • 8. Abdomen. 
l 9. Antenna. 

1 12. ' Abdomen. 

';•p . . Antenna 
1 . Fifth fOOt, .. 

. 16 •. Opening of' sperma.tophort'. 

16. 1' Abdorii.~n. 
17.:".• Foot. 

' 113::t.;·Femtile antenna.. 

5. Fifth foot. 
6. J>Ia.xillipeds. 
7. Antcnnulc. 

0 . " aignaiuP." 
10. Fifth foot .• 
11. :Male antenna. 

Cyclops parous. 

Cyclops adole8ee'll s . 
19. Eye . 
20. M••le antenna . 

21. End of a!'tenna of a form of 0 . "signatus ." 
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MINNESOTA CRUSTACEA. 
PLATE VII. 

PLATE VII· 

1-9 . Cyclops .fluvialitis. 
:l. AntcnMof young. 4. Abdomen of young. 10. Young of 0. serrulatu~. ' 

1'. ]JIIp.'tr.ella bra"hyurrr, female. 14. End of male abdomen. 
12. " " mule. 15. End of female abdomen. 

13. Part of ctlgc of valves. 1G. Antenna of male. ··~~-
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1. Macrothriz paupm-, 
2,-6. Ilwcrypt'U8 spinifer. 
7-S·. Leydigia quadranguJ.arlfi 
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PLATE VIII· 
9-10. Camptocercu! ?'t,tu·fl,dus . 

11- 12. Lathonura rectirostris. 
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1. 
2. 
3-5. 
6-7. 

Bosmina striata. .. longirostris . 
" cornuta. 

Pleuroxi• procur1!atu.s. 

MINNESOTA CRUSTACEA. 
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PLA.TE X. 

8. ()raptolebriB inermis. 
10. Acrop61'U8 sp r 
11-12. Graptolebris tnermis. 
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PLATE XI 

1. Limnetes spY male. 
2. First foot of male. 

3. Antenna. 

9. Antenna (2d) of female. 

10. Foet of female. 
11. Exterior of wbolennimal from in front. 
12. Modified (sexually) foot of female. 

4. Mandible. 
5. Mt\xilla. 
6. Mandibler teeth. 
7. Caudal appendages of female . 
8. Read, ll\brum etc., of female. 

13. End of process of same. 
14. :Magnified spines of lateral limbs of same. 

15. Daphni sp. 1 
16. Daphoi sp. 1 
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