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A REVISION OF THE NORTH AMERICAN SPECIES
OF DIAPTOMUS.

C. DWIGHT MARSH.
(With Plates XV—XXVIII)

INTRODUCTION.

The genus Diaptomus is of special interest to the student

of plda_lll_{:r_om‘llecanse, In so many cases, it forms the major por-

tion of that part of the plankton which is available as food for
fishes. Tt is true that in plankton-rich bodies of water, the

largest collections consist, for the most part, of vegetable materi-

al, but a large proportion of the vegetable material is waste so

far as concerns its serving directly as food for animals. It is

true, too, that in some cases other Copepoda or Cladocera may

form the bulk of the animal part of the plankton, but com-

mounly it is Diaptomus that is most prominent.

The genus oceurs the world over, and is found not only in
lakes, but in running streams and in temporary pools. While
it is found so widely, however, but few of its species are widely
distributed. Most of the species of Cyclops in  America are
identical with those of the other continents, but this is true or
none of the species of Diaptomus. All of our species are peculi-
ar to this continent, and some of them have a habitat of rela-
tively narrow limits. Tt would appear that Diaptomus is quite
susceptible to the influences of its environment, and this fact
makes the study of the genus of peculiar interest.

In connection with lake work the author has been studying
Diaptomus, as a side issue, for some vears, and has at length
accumulated enough material, apparently, to warrant publica-
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tion. The collections studied have covered a wide range of
country, from the Saskatchewan district on the north to Mexico
and Cuba on the south, and from Long Island on the east to
Washington and California on the west. It must not be as-
sumed, however, that the collections give any complete idea of
this wide extent of territory. Most of the collections are of a
sporadic character. Outside the states of Wisconsin, Michi-
gan, Minnesota and Illinois, nothing like any complete explora-
tion has been made. Within the limits of these states, fairly
complete work has been done. In the rest of the country, much
less is known of the older states of the East than of the new
states and territories of the West.

A study of this material shows a number of new species, and
throws new light on the relationships of those already known.

Tt has been the ambition of the author to monograph the
genus, so far as North American species are concerned, but this
will not be possible for some years, for very extensive collec-
tions must be made before such a work can be possible. Mean-
time the important part played by the genus in plankton makes
it desirable that what is &lready known should be put in such
shape that the student of plankton may be able to identify his
species. This is very difficult to do at the present time. The
only papers, ostensibly covering all the North American spe-
cies, are those of Ilerrick and Turner, and Schacht, and
neither of these, for various reasons, can be easily used for the
determination of species. It is very difficult, even for one
who is acquainted with the genus, to recognize species without
figures, and for the average student of fresh water forms, who
presumably has no speeial training in the study of Entomostra-
ca, it becomes a discouraging task even to guess at the species.
With suitable figures, however, any one, who has the patience
to make the necessary dissections, ought to be able to determine
correctly the species he has in hand. The present revision is
undertaken with the hope that it may not only be a contribu-
tion to our knowledge of the genus, but that it may prove a
distinet help to those who are studying the problems of lim-
nology, but have no special knowledge of Entomostraca. It



Marsh—North American Species of Diaptomus. 383

seems unfortunate that so many papers on plankton list the
Diaptomi simply under the generic name without an attempt
to distinguish species, thus detracting much from the value of
the observations, inasmuch as the Diaptomi have very distinet
individual peculiarities, and react very differently to their
environments.

With this in view, the author has attempted to provide suffi-
cient figures of each species so that it identity cannot be a
questionable matter. The original plan involved personal ac-
quaintance with each species, and figures from specimens actu-
ally in the collections studied. It was found impossible, how-
ever, to carry this out in every case; for example, it was found
impossible to get material of D. novamezicanus, as Herrick
had preserved none of the original material. The papers de-
seribing Pearse’s species Wardi and spatulocrenatus were re-
ceived while this paper was in press and after the plates had
been made, so that it was mmpossible to provide figures, or to do
much more than to give the species their proper place in the
classification.  So, in other cases, because of imperfect catalog-
ing of museum material, it was impossible to get specimens of
the animals originally studied. Therefore, in some cases, it has
been found necessary to reproduce the original figures of the
authors of the species. Most of the figures, however, are from
material in the collection of the author.

As the result of studies on other collections, it is hoped, be-
fore many years, to supplement this work, so that we may get
more nrearly a synopsis of all the North American species.
Meanwhile it is to be expected that intermediate forms will be
discovered which may change materially the specific limits as
they appear at the present time.

The author would express his grateful acknowledgment to
ell who kindly aided in this work by assisting in making the
collections on which it is based. To the following he has been
especially indebted: to Professor E. A. Birge of the Univer-
sity of Wisconsin, not only for the exchange of material from
Wisconsin, but for extensive collections made in the southern
states; to Professor Chauncey Juday of the University of Cali-
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fornia, for collections from Indiana, Colorado and California;
to Professor Jacob Reighard of the University of Michigan,
for collections from the Great Lakes and from the inland lakes
of Michigan; to Professor . B. Ward of the University of
Nebraska, for collections from Nebraska, Colorado and Cali-
fornia; to Professor C. F. Baker of the Stacion Agronomica,
Santiago, Cuba, for collections from Nevada, California, Mexi-
co, Cuba and the southern states; to Professor B. H. Brown of
Whitman College for collections from Washington ; and to his
former pupil, Russell T. Congdon, for collections from the
Saskatchewan district.

Many others have collected for me more or less material, and
without this assistance, this revision would have been im-
possible.

A SPECULATION IN REGARD TO TIE AFFINITIES OF THE NORTH
AMERICAN SPECIES OF DIAPTOMUS.

T speak of this as a speculation, for the present condition of
our knowledge in regard to this genus hardly justifies the use
of the term theory. Until vastly more complete collections
have been made, the affinities of the species and the re-
lationships of the genus to other genera can only be guessed at.

Origin of the genus.

Practically nothing is known of the origin of the genus. Of
course, its ancestors were marine, but there are no marine
forms at the present time very closely related to it. It is gen-
erally considered that its nearest relative is the genus Drepa-
nopus, of which three species are known. These are found in
the southern oceans in a few localitics, the latitude varying
from 30 to 47 degrees.

We have no geological knowledge of the history of Diapto-
mus. We may assume that it was separated long before the
glacial period, perhaps far back of that time, and that, prior to
the invasion of the ice, the species of the eastern and western
continents were distinet.
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Bffect of the glacial period on distribution.

Before the glacial period, we may suppose that the waters
of North America were peopled with species of Diaptomus.
Inasmuch as the continental conditions differed less than those
of the present time, it is probable that the number of species
was smaller. This is probable, too, from the fact that the
means of communication from one body of water to another
was probably easy, so that there was less opportunity for the
effect of isolation. As the period progressed, the genus must
have been driven further and further towards the south,
being limited, on the north, during the period, very nearly
to the southern limit of the ice.  This limit would not have
been exact, for species of Diaptomus live in the coldest waters.

During the decline of the glacial period it is fair to assume
that, as the ice retreated, the Diaplomi followed towards the
north. Inasmuch as the species of Diaplomi at the present
time are limited in their distribution by climatic influences, we
may assume a gradual change in the species in any given local-
ity as the climate changed. The forms which had been living
close to the ice border would retreat towards the Arectic, or
might remain as a fauna relicla if local conditions were such
as to make this possible.

If the above assumptions in regard to the origin of the genus
and 1ts geological history are accepted, we must suppose:—

First, that inasmuch as there were several, perhaps many,
species before the glacial period, our modern species will prob-
ably be divided into groups, according to their phylogeny, but
it is unlikely that we can trace to any one line for all species.

Second, the most primitive species will be the furthest north.
We may expect to find in Avctic or sub-Arctic vegions the
forms most nearly related to those that dwelt in the United
States during the glacial period, and these forms will be found
further south only as a part of a fauna relicta unless they have

been able to adapt themselves to great variations of climate;
25—S8. & A.
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generally speaking, the species of this genus adapt themselves
to variations of climate only to a limited extent.

Third, if climatic conditions tend to produce new species,
the more recently developed species would be in the south un-
der warmer temperature conditions, and in the west where
isolation as well as climate comes in as an important factor.

Some emphasis should be placed on the effect of isolation,
for experience shows that the distribution of Diaptomi is
brought about largely, if not entirely, by actual water carriage.
It is, of course, possible that birds and winds may carry the
animals or their eggs in some cases, but this is not an ordinary
method. This is shown by the fact of the isolation of partic-
ular species in certain lakes. For example, D. Reighards oc-
curs in lakes in the Beaver Islands, but not in Lake Michigan
close by. D. Birgei has been found in but one locality in Wis-
consin; this also is true of D. siciloides, which is found only
in Cedar lake, Washington county. There may be other local-
ities for these species, but Wisconsin has been pretty thorough-
ly explored without finding them.

DISTRIBUTION OF SPECIES.,

I have recognized thirty-four species of Diaptomt in North
America, distributed as follows. It is to be understood that
these are simply the known localities, end it is possible in
many cases that the distribution is much wider. Anything
like thorough collections have been made only in Illinois, Mich-
igan, Wisconsin and Indiana. Many collections have been
made in the states in the Mississippi valley, and scattered col-
lections in the mountain regions of the West. The immediate
vicinity of Lincoln, Nebraska, has been explored by the De-
partment of Zoology in the Univeisity of Nebraska. I have
only one set of collections from the Northwest Territory. The
lakes of the eastern United States are unexplored.

D. albuquerquensis, New Mexico, Mexico, Colorado.

D. Ashlandi, Idaho, Washington, Great Lakes, Indiana,
Michigan, Wisconsin, Oregon.
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. asymmetricus, Cuba.

. Bakeri, California.

. Birgei, Wisconsin, Indiana, Long Island.
clavipes, Towa, Nebraska, Colorado.
conipedatus, Louisiana.

dorsalis, Louisiana.

. Bisena, California, Nebraska.

. franciscanus, California.

. Judayi, Colorado.

. leptopus, Massachusetts, Wisconsin, Illinois, Northwest
Territory, Colorado, Mississippi valley generally.

D. Lintoni, Yellowstone park.

D. minutus, Great Lakes, Yellowstone park, Michigan, Wis-
consin, Newfoundland, Greenland, Tceland. Not found south
of Wisconsin.

D. mississippiensis, Mississippi, Louisiana, Florida.

D. novamexicanus, New Mexico.

D. nudus, Colorado.

D, oregonensis, Oregon to Michigan, Northwest Territory
to Jowa, Illinois, Indiana and Massachusetts.

D. pallidus, north to Wisconsin and Minnesota, south to
Louisiana, west to Texas and Colorado, east to Illinois, Missis-
sippi valley.

D. purpureus, Cuba.

D. Reighardi, Michigan.

D. saltillinus, Nebraska.

D. sanguineus, Massachusetts, New York to Minnesota,
south to Alabama; reported from Nebraska and Washington.

D. shoshone, Wyoming, Colorado.

D. sicilis, Great Lakes, Wisconsin, Michigan, Wyoming,
Minnesota, Illinois, Nebraska.

D. siciloides, California, Illinois, Indiana, Wisconsin, Colo-
rado, Nebraska. L]
signicauda, California, Nevada, Colorado.

. spatulocrenatus, Nantucket.
. stagnalis, Tllinois, Minnesota, Ohio, Kentucky, Alabama.
. tenwicaudatus, Saskatchewan.

SESESESESESESESESES

ISESESES)
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D. Trybomi, Oregon.

D, Tyrelli, California.

D. Warde, Washington.

D. washingtonensis, Washington.

It will be noticed that some are restricted pretty closely to
the Mississippi valley, some to the gulf states, and others to
the northern tier of states. Generally speaking, within rather
wide limits, the distribution is one of latitude. The most
northern species, D. minutus, ranges from Iceland to southern
Wisconsin, D). oregonensis has the same southern limit and has
been found «s far north as the Saskatchewan, D. pallidus ranges
from Wisconsin to the Gulf, while D. mississippiensis is con-
fined to the gulf states. Strictly confined to the western part
of the United States and mostly in the mountain regions, are
D. albuquerquensis, clavipes, Hiseni, franciscanus, Judayi,
Lantons, novamezicanus, nudus, saltillinus, shoshone, signi-
cauda, Trybomr, Tyrelli, Wardi and washingtonensis.

The greater number of species in the West is doubtless
largely accounted for by the results of isolation, but it should
be remembered that collections have been made in only a few
localities, and it may be found both that the known species
have a greater range than now appears, and that intermediate
forms may come to light which will affect present species lim-
its.

RELATION OF STRUCTURE TO HABITAT.

Except in a very general way, it is difficult to correlate habi-
tat and structurve. Still, certain facts are evident.

1. Peculiar, bizarre characters are more apt to appear in
animals living in shallow waters and with a narrow range of
habitat. This appears in the dorsal process of D). dorsalis, and
in the hook on the fifth foot of the male in D. clavipes. The
process of the first abdominal segment of the female is found
only in D. signicauda and the species associated with it, and
these are limited to the mountain regions. This principle,
however, does not apply as widely as we should expect.

2. There is a marked distinetion between species living in
deep water, and in shallow. The deepwater, or limnetic, forms
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are generally transparent, apparently never permanently col-
ored. Their bodies are elongated, and their appendages are
long and slender. The species of littoral habitat, or dwelling
in shallow water, have stouter bodies, are generally larger,
doubtless due to greater abundance of food, their appendages
are much shorter, and they are frequently highly colored. D.
shoshone is one of the most striking examples of these peculi-
arities. ~ They are also very noticeable in D. leptopus and D.
sanguineus.

STRUCTURAL RELATIONSHIPS OF THE SPECIES.

In this connection will be discussed only those peculiarities
used for the separation of species. It is understood that this
covers only a small part of the subject, but it will be limited
with some precision to what is known. The characters used
for the determination of species are the following:

1. The form and segmentation of the cephalothorax.

2. The form and segmentation of the abdomen of the female.
Noticeable are the presence or absence of lateral spines or of a
caudal process on the first segment.

3. The length of the antennae, and the armature of the last
three segments of the male antenna. This armature consists,
in the main, of hyaline lateral lamellae and of a process on the
antepenultimate segment which varies, being sometimes a hook,
more or less prolonged, sometimes an elongated affair which
may be armed with teeth.

4. The form of the fifth feet of the female. A fifth foot,
as can be seen by reference to the plates, consists of two basal
segments, an exopodite of two or three segments, the second
segment produced into a hook, and an endopodite of one or
two segments. This may vary in the following ways:

a. In the form and size of the spine of the first basal seg-
ment.

b. The exopodite may be two- or three-segmented, and, when
two-segmented, may have two or three lateral spines.

¢. The endopodite may be either one- or two-segmented, and
varies in length and in the size of the apical spines.
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5. The form of the fifth feet of the male. In the male fifth
feet, there are two basal segments. In the right foot, the ex-
opodite consists of two segments, the second segment bearing a-
lateral spine and a terminal hook. The endopodite is one- or
two-segmented. In the left foot the exopodite is composed of
two segments, the second segment terminated with two proc-
esses. The endopodite is one- or two-segmented. The prin-
cipal modifications are these:

a. Form and size of the spines of the first basal segments.

b. Position of the lateral hairs of the second basal segments.

¢. Relative lengths of the segments of the exopodite.

d. Position of the lateral spine of the second segment of the
exopodite.

e. Form and size of the terminal hook.

f. Form and size of the processes and lamellae which some-
times occur on the segments of the right foot.

g. Form of terminal processes of second segment of the ex-
opodite of the left foot.

h. Form, size and segmentation of the endopodite. It may
be one- or two-segmented, may be rudimentary, or may acquire
considerable length. Its tip may be armed with setae, or with
two more or less prominent spines.

PRIMITIVE STRUCTURAL CHARACTERS.

TIn discussing the structural relationship of the species, it is
necessary, if any phylogenetic conclusions are to be reached,
to determine what are the more primitive characters. This is
a matter of some difficulty and must be largely, perhaps, con-
jecture.

The typical copepod appendage consists of two basal segments
with three-segmented exopodite and endopodite. We may as-
sume that the fifth feet of both sexes have been derived from
such a typical structure by a process of reduction. T call this
an assumption, for I do not feel certain that it is true. It
seems, however, most probable in the light of present knowl-
edge. Granting this assumption, it would follow that the most
primitive form would be the one that most nearly approaches
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this type; the more nearly equal in length the right and left
feet, the more primitive the form; the more nearly the endo-
podite approaches a three-segmented structure of the same
length as the exopodite, the more primitive the form, ete. Of
course, this reduction may not have been correlated in different
structures; for example, a two-segmented endopodite might pos-
sibly be found in a recent form, although in most a one-seg-
mented condition exists. Generally speaking, however, it would
be true that a specias would  be considered the more primitive in
proportion as it approaches more or less closely to a form hav-
ing its feet composed of three-segmented rami. Itisto be sup-
posed that this reduction may have gone on at the same time
in two or more lines, so that the fact of a similar stage of re-.
duction in the segments of the feet would not in all cases imply
close relationship, although many times this would be true.
The common presence in two or more forms of a structure that
was developed rather than left behind in the process of redue-
tion, would be pretty good evidence of close relationship.

It must be borne in mind, too, that very little is known of
the amount of variation in the structures of Diaptomr, and
further knowledge may modify present conclusions. For ex-
ample, it is difficult to correlate the peculiar armature of the
antepenultimate segment of the right male antenna with other
struetures, and it is possible that it may appear that these
structures are much more variable than is now supposed.

THE OREGONENSIS GROUP.

This group includes D. oregonensis, Reighardi, mississippi-
ensts, pallidus, and possibly Bakeri and franciscanus. Leaving
Bakert and franciscanus out of consideration for the time be-
ing, the members of the group agree in the following charac-
teristics:

All are without a distinet appendage on the antepenultimate
segment of the male right antenna. All have the lateral spine
near the end of the second segment of the right male exopodite,
and have a small spine near the inner margin of the same seg-
ment. The terminal processes of the left foot of the male are
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digitiform in D. oregonensis, [ranciscanus and Reighardi, the
inner one is falciform in D. pallidus, while in D. mississippi-
ensis and D). Bakeri they arve elongated and digitiform. In the
female the fifth feet are nearly the same in all these species.
All have two spines on the second segment of the exopodite.
The lateral spines of the female abdomen are most pronounced
in D. Baker: and D. mussissippiensis, but are not large in any
of the species. In D. oregonensis the right and left feet are
nearly of the same length. In the other cases there is consid-
erable difference between the lengths of the two feet.

As to distribution, D. oregonensisis known to live from
about the parallel of 42 degrees north to the Saskatchewan re-
gion, and very likely has a still further extension towards the
Arctic. D. Reighardr is localized, so far as is known, to the
northern part of the southern peninsula of Michigan. D. mas-
sissippiensis is found only in the gulf states. D. pallidus is
found in the Mississippi valley from Wisconsin south, and as
far west as the Rocky mountains.  D. Bakers and D. francis-
canus have been found only in California, and each only in a
single locality, although, of course, it is probable that they will
be found to have a wider distribution.

It seems to me that D. oregonensis, pallidus, Reighardi and
massissippiensis have clearly a very close relationship, as shown
by the absence of the antennal appendage and the very close
resemblance in the male fifth feet; this is noticeable in the pro-
portions of the segments, the location of the lateral spine, and
especially in the presence of the small spine near the inner
margin. D). Bakeri and D. franciscanus have this small spine,
which makes me feel quite certain that they must be in the
same line.

The phylogeny of part of the group seems to me quite clear.
D. oregonensis is the most primitive form. Tts wide distribu-
tion in the cold temperate region is entirely in harmony with
this supposition. Tt or its immediate ancestor inhabited the
waters of the United States south of the ice at the height of
the glacial period. As the ice disappeared, it gradually moved
towards the north, adapting itself only in a slight degree to
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the changes of the environment. D. pallidus may be derived
from D. oregonensis. It has gradually taken the place of D.
oregonensis through the Mississippi valley. The difference in
structure between D). oregonensis and D. pallidus is doubtless
due to minor influences of the environment, accompanied by
isolation. Tt is mot likely that the morphological differences
can be traced to any specific influences of environment. D.
massissippiensis, which is still further removed from D. oregon-
ensis, is of later origin, and in a more limited habitat has de-
veloped more pronounced structural differences.

D. Bakeri and D. franciscanus differ from the other members
of the group in that they have an appendage on the antepenul-
timate segment of the right male antenna. If it should appear
that this appendage is an invariable character, these two species
should, doubtless, be separated from the group. The position
of the lateral spine on the right exopodite of the male fifth
foot and the presence of the small inner spine on the same seg-
ment make one feel that these two species must belong in the
oregonensis group.

The endopodites of the male fifth feet in D. Bakeri are two-
segmented, and the right exopodite in D. franciscanus is fre-
quently two-segmented. The endopodites of the female fifth
feet in D. Bakeri ave also two-segmented, and in both D. Bakeri
and D. franciscanus the exopodites of <he female fifth feet are
three-segmented. Thus D. Bakeri and D. franciscanus have
many of the characteristies of what I have assumed to be prim-
itive structures, and it is possible that these peculiarities have
been retained in their somewhat limited habitat; this must be
a matter of conjecture, however, because of our slight knowl-

edge of the distribution of the California species.
The relationships of the members of the group may then be

expressed in the following way:
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mississippiensis

Bakeri pallidus
franciscanus —Reighardi

oregonensis

|

THE TENUICAUDATUS GROUP.

This group includes D. tenuicaudatus, sicilis, Ashlands, mi-
nutus, Birgei, siciloides, Wardi and shoshone. All, with the
exception of Birgei and siciloides, agree in having a slender
straight appendage on the antepenultimate segment of the right
antenna of the male; these, however, are not the only species
with this appendage. The male fifth feet of D. tenuicaudatus,
D. sicilis and D. shoshone resemble each other very closely. In
D. Ashlandi and D. Birgei the most marked difference is in
the position of the lateral spine.

D. Birger has an exceedingly short appendage on the ante-
penultimate segment of the male right antenna, and D. sici-
loides has a short hook. In all members of the group, with the
exception of D. shoshone and D. minutus, there is a hyaline
lamella on the posterior surface of the first segment of the
right exopodite. This peculiarity is found in some species
outside this group, especially in those of the signicauda group,
and may indicate a common structural relationship between the
groups. D. manutus differs not only in the position of the
lateral spine, but in the form of the terminal hook, and in the
rudimentary right endopodite. In the female fifth foot, too,
D. manutus differs in that the endopodites are rudimentary,
and that they have three spines on the second segment of the
exopodite. D. shoshone has elongated terminal spines on the
endopodite of the female fifth foot and has a distinetly three-
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segmented exopodite. . shoshone by its size is separated from
the vest of the group, but its structural relationships seem to be
very close.

D. manutus is most widely distributed, being found from th~
northern United States to Greenland wnd Iceland, but not on
the Eastern Continent. [). Ashlandi and D. sicilis, so far as
known, are limited to the northern tier of states in the United
States. D. Bargei and D. siciloides belong to warmer waters
but probably do not occur south of the Ohio river, while D.
shoshone is peculiar to the mountain region of the West. D.
tenuicaudatus is a recent find, and is, so far, reported from only
one locality, in the Saskatchewan region.  D. sicilis and D.
Ashlandsi are distinetly lovers of cold water. In Green lake D.
sicilis cecurs in the winter months and D. minutus in the sum-
mer 1conths. (Marsh, ’97, Marsh, ’03.) D. ltenuicaudatus is
considered the most primitive form because of the slender female
abdomen without armature, the mnearly equal length of the
male fifth feet, and the two-segmented endopodite of the
left fifth foot of the male. D. sicilis is the most nearly re-
lated to D. tenwicaudatus.  D. shoshone comes very close to
it, but if it is in this line it must have been subjected
to peculiarly favorable circumstances of food to have developed
such an enormous size. D). Ashlandr might easily have been de-
rived from D. tenuicaudatus, but the separation must have
taken place at a comparatively remote time. D. siciloides and
D. Burgei are somewhat more specialized forms from the same
stock as D. sicilis. D. minutus, according to the standard I
have set up, is the most specialized of the group; there is a
marked difference in the lengths of the fifth feet of the male,
and there is a striking reduction of the endopodites in the fifth
feet of both sexes. The only noticeable primitive character is
the three spines of the second segment of the exopodite of the
fifth feet of the female. From its wide distribution we might
well think of D. mwnutus as an early form from which the
" others have been derived, were it not for its specialized charac-
teristics. As it is, we must think of it, perhaps, as not derived
from D. tenwicaudatus, but as having a common ancestry with
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this form. The relationship of this group, then, may be ex-
pressed by the following diagram :
sicilis

Birgei siciloides

N

e _Wardi
Achlandi A

tenuicaudatus

minutus

s

D. Tyrelli has no appendage of the antepenultimate segment
of the right male antenna, but the structure of the male fifth
foot leads me to think that it should be classed with this group.
It must be considered as somewhat distinctly separated from
the rest of the group, and its phylogeny is nncertain.

THE LEPTOPUS GROUP.

 This includes D. leptopus, leptopus var. piscinae, conipe~
datus, stagnalis, Lintoni, spatulocrenatus and clavipes.. . D.
conipedatus, D. spatulocrenatus and D. stagnalis have a hook.
on the antepenultimate segment of the right antenna of the
male. The others have a lateral hyalite lamella. D. lepto-
pus, D. leptopus var. piscinae, D. conipedatus and D. clavipes:
have a hook in the posterior face of the second basal segment
of the right fifth foot of the male, this hook being most pro-
nounced in the case of D. clavipes. The published figures do:
not indicate the presence of such a hook in D. Lintoni or D.
stagnalis, but Schacht’s description of D. stagnalis speaks of
the presence of a “large, smooth, hyaline lamella.” This may
represent the hook of the other species. In the female fifth
foot, the second segment of the exopodite has either two or
three spines in D. leptopus, and three in D. clavipes, D. conipe- '
datus, D. spatulocrenatus and D. Lintoni. In D. stagnalis the:
exopodite is distinetly three-segmented. The endopodites of
the female fifth feet in D. stagnalis are two-segmented.
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D. Lintoni has been found only in the Yellowstone park. D.
conipedatus has thus far been found only in Louisiana, and
D. clavipes in Towa and Nebraska. D. spatulocrenatus has
been found only in the island of Nantucket. D. stagnalis prob-
ably occurs generally throughout the Mississippi valley, and D.
leptopus not only in the Mississippi valley but north into Brit-
ish America. , ,

I have called this the leptopus group because D. leptopus is
the most common species. In many respects, however, D. stag-
nalis may be considered the more primitive. This is notably
the case in the characters of the female fifth feet—the threc-
segmented exopodite, and the two-segmented endopodite. From
its distribution, one would think of D. leptopus as the more an-
cient form. In the antennal armature, D. stagnalis, D. coni-
pedatus, D. spatulocrenatus and D. Lintoni are most nearly
alike.

I think one can do little more than guess at the relationships
of the members of the group. D. clavipes is apparently the
most specialized. The probable relationships may be put, pro-

visionally, as follows:
clavipes

spatulocrenatus

v

\/

Lintoni
e

=

conipedatus

feptopus stagnalis
THE SIGNICAUDA GROUP.

This consists of D. signicauda, washinjtonensis, nudus and
Judayi. They are put together because of the common character
of the posterior process on the female abdomen. D. Judayi has
a straight process on the antepenultimate segment of the right
antenna of the male. The others agree in having a hook. D.
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signicauda and D. Judayt have a hyaline lamella on the first
segment of the right exopodite. D). washingtonensis alone has
the primitive character of a two-segmented endopodite in the
male fifth foot. D. Judayi has the most pronounced spines on
the first segment of the female abdomen. Tt seems that there
should be no question of putting these species together on the
ground of the posterior process of the first segment of the fe-
male abdomen, although this appears late in the development
of the individual and it is very possible that the peculiarity
originated in different lines.

With this group I should place D. Trybomi, althoug,h it is
somewhat aberrant in many details of structure. The asym-
metry of the female abdomen would lead ns to conjecture & re-
lationship with the signicauda group, but a relationship much
more remote than that of the other members. The male fifth
foot, while peculiar in many respects, yet bears a marked re-
semblance to the fifth feet of the group in question. In the
“dorsal hump,” too, there is a reminder of D. signicauda. The
group seems to be nearly related to the lenuicaudatus group,
and is probably an offshoot of it.

One species of this group can hardly be picked out as the
most primitive. T have called it the signicauda group, simply
because that was the first of the species to be described.

THE ALBUQUERQUENSIS GROUP.

In this group arve included D. albuquerquensis, dorsalis,
asymmetricus, purpureus and saltillinus. All have a hooked
process on the antepenultimate segment of the right antenna of
the male. The principal reason for putting them together,
however, is the similarity of the male fifth feet.© In all, the
endopodites are short and composed of a single segment. In
all, except D. albuquerquensis and D. saltillinus, there is a hya-
line process on the inner margin of the second basal segment of
the right foot; D. saltillinus has a tubercle on the inner margin,
and both D. saltillinus and D. albuquerquensis have a peculiar
process on the posterior surface of this segment. 1In all there is a
transverse ridge on the posterior surface of the first segment of
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the right exopodite; in most cases this runs across the segment.
In all, except D. saltillinus, there is an oblique ridge on the pos-
terior surface of the second segment of the right exopodite. In
all, except D. purpureus, the terminal segment of the exopodite
of the left foot is armed with a digitiform proce.s and  slen-
der articulated spine; this spine in D. saltillinus is curved. The
fifth feet of the females, too, resemble each other. In all, the
exopodites are three-segmented.  The endopodites are short,
and in all, except D. saltillinus, are armed with two rather
prominent spines. The female abdomens, with the exception of
D. asymmetricus, resemble each other; in D. dorsalis and D.
purpureus the first segment is especially long and slender, but
it is stouter in D. sallillinus and D. albuquerquensis. In D.
asymmelricus the general form is like that of D. purpureus,
but there is the marked peculiarity of the lateral process.

D. albuquerquenstis, D. dorsalis and D. saltillinus differ from
the other species of the group in the peculiar dorsal processes
of the fifth thoracic segment.

I have called the group the albuquerquensis group, not be-
cause there is any reason to think that this species is the most
primitive, but because it was the first described. There would
seem to be little question of the close affinity of all the members
of the group. D. saltillinus differs more widely than do the
others. D. saltillinus, too, is the most northern species, the
others being distinctly southern, D. albucuerquensis being
found in Colorado, New Mexico and Mexico, and D. purpu-
reus and D. asymmetricus in Cuba.

It is hardly possible, with the present knowledge, even to
guess at the phylogenetic relationships of the group.

D. sanguwineus and D. Eiseni 1 am not prepared to locate,
even tentatively. It should be noticed, perhaps, that D. albu-
querquensis, dorsalis, saltillinus, Trybomi, sanguineus and sig-
nicauda all have a pronounced dorsal process or hump. This
may indicate some relationship, but it does not seem clear
enough to lead to a grouping of these species.

Of the groups I have formed, it seems to me that the tenui-
caudatus group is the nearest to the primitive form; it does
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not appear likely, however, that the others arve derivatives of
this, but rather that they go back to & common ancestry which
resembled tenuwicaudatus more nearly than the others.

FACTORS CONTROLLING THE DISTRIBUTION OF THE DIAPTOMI.

I think it will appear evident from the discussion of the
groups of the Diaptoma that there are two great factors con-
trolling their distribution. One is ease of water communica-
tion, the other is temperature. ~There is no reason to think
that, under ordinary circumstances, species are distributed in
any way except by water carriage. The existence of species
isolated in particular localities seems pretty conclusive evi-
dence of this; this is seen in the peculiarly localized habitat of
D. Reighardi, in the distribution of D. Birgei, and in the pres-
ence of D. siciloides in Cedar lake, Wisconsin, although it
has been found in no other part of the state.

An examination of the distribution of the members of the
different groups shows very clearly the prominence of the two
factors mentioned above. In the oregonensis group, D. Reigh-
ardi, D. Bakeri and D. franciscanus ave localized species. D.
oregonensis is a distinetly northern species, while D. massis-
sippiensis is as distinetly southern. D. pallidus has a some-
what wider range, but apparently through communicating
waters.

Of the tenuicaudatus group, none are found in the South.
D. tenuicaudatus has been found only in the far North. D.
minutus has the widest range, being found from Iceland to
southern Wisconsin. D. sicilis and D. Ashlandi are confined
to the northern tier of states, while D. siciloides and D. Birgei
are probzbly limited, speaking in a very general way, to the
region between the parallels of 39° and 43°. The distribution
with reference to latitude is very marked in the case of most
of the members of this group.

Of the leptopus group, D. leplopus is the most widely dis-
tributed, being found not only through the Mississippi valley
put north into British America. D. clavipes and D. Lantom
are probably somewhat localized. D. stagnalis is found from
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Illinois south, while D. conipedatus is found only in the South.
Here again is pretty clear evidence of the importance of the
factors of water carriage and temperature.

The signicauda group is confined to the mountain region of
the West, and T assume it to be a product of isolation. There
is no evidence of the effect of temperature in the distribution
of the members of this group.

The albuquerquensis group is distinctly southern. D. sal-
tullinus, the most aberrant member of the group, is found as far
north as Nebraska and as far south as Florida, if T am cor-
rect in supposing that D). albuquerquensis Schacht is D. saltil-
linus Brewer. The distribution of this group, as in the case
of the others, gives distinet evidence of the effect of latitude.

Both Forbes and Ward, following European authors, hsve
thought that elevation was a controlling factor in the distri-
bution of fresh water organisms. So far as Diaptomi are con-
cerned, I see no reason for thinking that elevation has any ef-
fect in controlling the distribution of our American species,
except in the indirect way that elevation is accompanied by
low temperature. It seems clear to me that the species of Di-
aptomi are commonly confined within rather narrow limits of
temperature.

piarroMus Westwood.

1785. Cyclops O. F. Miiller.

1820. Monoculus Jurine.

1836. Diaptomus Westwood.

1838. Cyclopsina Milne-Edwards.

1838. Glaucea Koch.

1848. Cyclops Nicolet.

1889. Diaptomus De Guerne and Richard.

189%7. Diaptomus Schacht.

Although the number of described species of Diaptomus has
greatly increased since the publication of De Guerne and Rich-
ard’s Révision, and it might be thought wise to subdivide the
genus, it has not seemed to me best. The description as given
by them is exact, and it seems undesirable to make any change
in it. e

26—S. & A.
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The following description is taken from the Révision with-
out any change:

“Clephalothorax segmentis constans 7, quorum anteriors duo
indistinete sejuncta caput componunt. Segmentum ultimum
thoracale in femina sat magnum, postice in medio profundius
emarginatum adque latera saepius nfrinque in laminam exiens
biangulatam.  Abdomen breve thorace angustius, in femina
(ramis candalibus inclusis) segmentis 4, quorum primum in
parte antica dilatatum saepiusque utrinque mucrone laterali
armatum est; in mare vero segmentis 6 ejusdem fere latitudi-
nis compositum.  Rami caudales setis 5 uniarticulatis et plu-
mosis, setaque alia multo tenuiore intus adfixa praediti. Frons

1 The following translation of the original account of the genus
Diaptomus may be given:

Cephalothorax always of seven segments, of which the two anterior,
indistinctly separated, form the head. The last thoracic segment in
the female is rathar large, posteriorly in the middle rather deeply
emarginate, and quite frequently produced laterally on both sides
into a biangulate lamina. Abdomen short, narrower than the thorax,
in the female, including the caudal rami, of four segments, of which
the first is dilated anteriorly, and commonly armed with a lateral
spine on each side; but in the male it is composed of six segments of
nearly equal width. The caudal rami are armed with five uniarticulate
plumose setae, and with another much more slender seta attached on
the inner side. The front is provided with two very minute tentaculi-
form appendages. The antennae of the first pair are composed of
twenty-five segments, which increase a little in length toward the tip;
the right antenna of the male is geniculate with the articulation be-
tween the eighteenth and nineteenth segments; the six preceding are
swollen, and the five following more or less united into two segments.
The outer ramus of the second pair of antennae is longer than the in-
ner, composed of seven segments, the last segment longest of all and
armed with very long apical setae; the setae attached to the preced-
ing segments are short and nearly equal. The second pair of maxillae
are short and thick; the third pair are elongate, turned forward, of
seven segments, and furnished with short setae. The eight anterior
swimming feet are biramose, the inner ramus of the first pair of two
segments, and of the following pairs of three segments; the feet of the
last pair, different from the others, are of five segments, with the
second segment arm on the ‘inner side witli a small attendate for
rudiment of an inner ramus; in the female they are short, equal to
each other, the last segment very short and rudimentary, the penultl-
mate always produced into a strong hook, curved inward; the right
foot of the male is subcheliform, with the last segment formed into a
very long movable hook. The eye is single.
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appendicibus tentaculiformibus 2 minimis instructus. Anten-
nae primi paris articulis 25 apicem versus parum longitudine
crescentibus compositae; dextra maris articulatione inter ar-
ticulum 18-mum et 19-mum geniculans, antecedentibus 6-tumi-
dis, sequentibus 5 in 2 modo confluentibus articulos. Ramus
antennarum 2-di paris exterior interiorve longior T-articulatus,
articulo ultimo ommium maximo setisque longissimis apicalibus
instructo; setae articulis antecedentibus inhaerentes breves
et fere equales. Maxillae 2-di paris breves et crassae; 3-til
paris elongatae et antice vergentes T-articulatae setisque brevi-
bus obsitae. Pedes anteriores 8 biramosi natatorii, ramo inter-
lore in 1-mo pari 2-, in sequentibus 3-articulato pedes ultimi
paris ceteris dissimiles 5-articulati, articulo 2-do intus appen-
dice parva vel rudimento rami interioris instructo; in femina
breves inter se equales, articulo ultimo perbrevi et rudimentari,
penultimo sine fine in unguem validum introrsum curvatum
exeunte; dexter maris subcheliformis, articulo ultimo in wn-
guem mobilem longissimum conformato. Oculus unicus.”

ANALYTICAL KEYS.

Artificial keys are always unsatisfactory, and yet they seem
necessary in order to help one to a determination of species.
In the following keys an attempt has been made to indicate
the groupings of species by a few salient points. The result
is not what could be wished, but it is hoped that it will be of
assistance, especially to those who are not familiar with the
classification of the genus. The synopses of DeGuerne and
Richard are by all odds the most satisfactory of those hitherto
published ; accordingly these analyses are based on their work.
No attempt has been made to carry the analysis of the charac-
teristics of the females far enough to determine all the species,
for it is impossible, in some cases, to separate the females of
related species. A final determination can he made only when
one has the male forms.
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ANALYTICAL KEY TO THE NORTH AMERICAN SPECIES OF DIAPTO-
MUS BASED ON THE CHARACTERS OF THE MALR.

Antepenultimate segment of the male right antenna with-
out a district appendage,
Antepenultimate segment slightly produced at the
distal end into a blunt poiant, first segment of
right exopodite with marked quadrangular hy-

aline appendage, ........ceceeeieecniiiiieiiiaasissanes Birgei
Right and left feet nearly equal in leagth, terminal
hook of right foot symmetrical, .............c...en oregonensis

Left foot shorter than right,
Left foot reaching beyond first segment of the ex-
opodite,

Terminal hook of right foot uniangular, right
endopodite equal in length to first segment

of the exopodite, ....cvvieeeeeeennereeennanenes Reighardi
Terminal hook biangular, right endopodite large,
longer than first segment of the exopo-

QACE 0 - tare o elotato s totanerelota forelosaterslosors) siete etejolatoreroraete Mississippiensis
Left foot reaching end of first segment of the
exopodite,

Inner process of the terminal segment of the
left exopodite falciform, no hyaline append-
age of first segment of right exopodite, .......... pallidus
Inner process of terminal segment of left ex-
opodite digitiform, a hyaline appendage on
internal distal angle of first segment of
right exopodite, ......ooeeiiiniiiiiiiiiaiiaaenes Tyrelli
Antepenultimate segment of male right antenna with
hyaline lamella,
Hyaline lamella broad, extending beyond the end of
the segment, second basal segment of the right
exopodite armed on the posterior surface with a
SmMAll HOOK, -.ucecococennoseerssooraabonescsccannasces leptopus
Hyaline lamella narrow, extending beyond the end of
the segment slightly, if at all, first basal segment
armed with a hook equal in length to the first
segment of the exopodite, ..........cooveeeeerrenieeees clavipes
Antepenultimate segment of the right antenna bears
a slender straight process,
This process is much shorter than the penultimate
segment,
Right endopodite rudimentary,
Lateral spine of the second segment of the right
exopodite is terminal, ..........coceiieieennn vv...Lintons
Lateral spine of the second segment of the ex-
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opodite is near the proximal end, the anten-

nal process is dentate on the outer margin, ....... Trybomi
Right endopodite about equals in length the first
segment of the exopodite, lateral spine median,....... Judayi

The process of the antepenultimate segment of the
right antenna nearly equals or equals the penul-
timate segment,
The right endopodite equals in length the first seg-
ment of the exopodite, spines of the first basal
SegTNCNE - 1aTEE T i ain s o osimeisstalsloiele e alo o raleyorers tenwicaudatus
The right endopodite exceeds the length of the
first segment of the exopoditfe, spines of the
first_basalisegment SIall o il s e sl e s sicilis
The process of the antepenultimate segment of the
antenna exceeds in length the penultimate seg-
ment,
Large. Lateral spine of the second segment of the
male exopodite is terminal or nearly so,
The antennal appendage only slightly longer than
the penultimate segment, antennae equal in

length to’ cophalothOXax, «.oiccilii st v/iets Solertaressseors shoshone
Antennal appendage exceeding in length the ul-
timate segment, antennae reaching the furca, ......Ward

Small. The lateral spine of the second segment of

the right exopodite is on the proximal half of
the segment, the antennae reach beyond the

furca,
Lateral spine of the second segment of the right
exopodite short, right endopodite rudimentary, ....minutus
Lateral spine long, right endopodite equals in
length the first segment of the exopodite, ........ Ashlandi

The antepenultimate segment of the right antenna bears
a curved process,
The appendage equals or exceeds in length the penul-
timate segment,
The appendage about equals in length the last two
segments, the second basal segment of the
right foot is dilated on the inner margin, the
endopodites are two-segmented, .................00n..n Eiseni
The appendage slightly exceeds in length the penul-
timate segment, second basal segment of the
right foot mot dilated on the inner margin, the
left endopodite one-segmented, .................. franciscanus
The appendage is shorter than the penultimate seg-
ment,
One c¢r both terminal processes of the last seg-
ment of the left exopodite are distinctly falci-
form,
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The right endopodite is small, shorter than
the first segment 'of the exopodite,
Terminal segment of the right exopodite is
elongate,
Right endopodite rudimentary, left endopo-

dite 2-segmented, spatulate in form, ....spatulocrenatus

Terminal segment of right exopodite much
the broadest at the distal end, lateral
spine nearly terminal and straight,

left endopodite elongate, ................ conipedatus

Terminal hook of right exopodite falci-
form, lateral spine at the distal third
of the segment, second basal segment
of the right foot broad at the distal
end with process at the external distal
2 0 ¥4 U R e i e P St s S B A S

Terminal segment of right exopodite of usu-

al length,
Lateral spine terminal,
Inner surface of left endopodite rugose,
{0123 v A K0 (<) 0TS AT oY oS Rl R S S o s
Segments of right foot short and broad.
terminal hook long and strongly
curved, lateral spine loag and
(111020 14 § L O (eSO S oo o SIS S s e P
The right endopodite is distinctly longer than
the first segment of the exopodite,
The first segment of the right exopodite has an
oblique ridge on its dorsal surface,
The first segment of the right exopodite has

a transverse ridge, the lateral spine of the
terminal segment is about one-half as
long as the segment, ............c.ccuvenn
The first segment of the right exopodite has
two curved processes on its dorsal surface,
the lateral spine of the terminal segment
equals or exceeds in length the segment,
‘The first segment of the right exopodite does
not have a transverse ridge on the dorsal
surface,
The lateral spine of the terminal segment of
the right exopodite is terminal, the en-

...8anguineus

..... stagnalis

... .saltillinus

asymmetricus

dorsalis

dopodites are distinctly two-segmented, ........ Bakert

The lateral spine is situated oa the distal
third of the terminal segment of the right
exopodite, the right endopodite is indis-
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tinctly two-segmented, the left one-seg-
INENTEA; ol ot e otateveks fovstenatatarat sl elaraletatele roverors washingtonensis
The right endppodite equals or only slightly ex-
ceeds the first segment of the exopodite,
The terminal segment of the right exopodite
has a transverse ridge on its dorsal sur-
face, the lateral spine exceeds in length
the SEETNENT, i oiciaie v s oloatess arsielolelaorerstel oo albuquerquensis
The terminal segment of the right exopodite
does not have an ‘oblique ridge on its dorsal
surface, the lateral spine is short, about one-
half the length of the segment, .......... novamericanus
The terminal processes of the left exopodite are
digitiform, the right endopodite shorter than
the first segment of the exopodite,
The right endopodite triangular in form, first
segment of the exopodite without hyaline
appendage, ........ e e S B o S S, nudus
The first segment of the right exopodite with
hyaline appendage,
Appendage at the inner distal angle, endopo-
dite about equals the first segment of the
[25.€0) 1,01 B4 0 v e A S S P A R I RS RO signicauda

Appendage on inner distal half, quadrangular

in form, endopodite much shorter than the

first segment of the exopodite, ............... siciloides
The first segment of the right exopodite with

a transverse ridge, second segment with

oblique ridge and hyaline process near the

OUtOT INATEIN . i i ite i ey aisiafare ts lorate s s ey e PUTPUTEUS

ANALYTICAL KEY TO THE NORTIHI AMERICAN SPECIES OF DIAPTO-
MUS BASED ON THE CHARACTERS OF THE FEMALE.

The endopodites of the fifth feet are shorter than the
first segments of the exopodites,
The first antennae do not reach the end of the furca,
The endopodites are one-segmented,

The exopodites are two-segmented, the fifth
cephalothoracic segment has a dorsal
process, the first abdominal segment is
asymmetrical, its distal end being ex-

panded:tothes TIZRT, o o oy o e LA S Trybomi
The exopodites are three-segmented, there is no
dorsal process, the abdomen is symmetrical, ..... purpureus

The fifth cephalothoracic segment has a dorsal
process, the first abdominal segment is asym-
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metrical, its distal end being expanded to the
T~ s e e o T e e P e TP TN To IR SRS s Te TS Tryboma
The endopodites are two-segmented,
Terminal spines of endopodite fully as long as

the endopodite, a large species, .............. stagnalis
Terminal spines of endopodite short, a moder-
At BIZel SDOCICH, o o s oo o orera ol shataysie o srere (78) st Nale Eiseni
The first antennae equal or exceed the length of the
whole body including the furca,
The endopodite is rudinientary, .............cccvveenn. minutus

The endopodite equals in length about one-half the
first segment of the exopodite,
Fifth cephalothoracic segment with dorsal pro-
cess, endopodite one-segmented, ................. saltillinus
Fifth cephalothoracic segment with dorsal pro-
cess, endopodite commonly two-segmented, ..albuguerquensis
The endopodite exceeds in length one-half the first
segment of the exopodite,
The fifth cephalothoracic segment is armed with

TWO 0L AL DT OCESSES, o taels o ssisiole)elorolaala)e s reter svalaialere dorsalis
The first segment of the abdomen has a prom-
inent swelling on the right side............... asymmetricus

The endopodite equals or exceeds in length the first
segment of the exopodite,
There is a digitiform process on the right pos-
terior border of the first abdominal segment.
This process is variable in leagth, typically,
in signicauda, extending far beyond the sec- .
ond segment, Signicawda, nudus, washingtonensis, Judayi
(These species can be satisfactorily separated
only by the characteristics of the male. Gen-
erally the abdominal process is much more pro-
nouaced in signicauda. The lateral projec-
tions of the abdomen are strongest in Judayi,
less pronounced in nudus and about equally
prominent in washingtonensis and signicauda).
The first abdominal segment bears no process on its
right hand posterior margin,
The lateral spines of the abdomen are either ab-
sent or very minute,
The exopodite is distinctly three-segmented,
Antennae equal to cephalothorax, a very

JATE0 BPECIES; |« ivsiais sisnlsrrateroriraaveia slstsrslore o s srsls sinte shoshone
Antennae reach toifUrea) .o u: i insaessiavorsiorerssraslotots Wardé
The exopodite is two-segmented, the abdomen
elongated,

The abdomen is very much elongated, the
lateral swelling of the first segment very
SHEBY, it vaisntirels oatsresinaialonlsvorsisioteiotereteze s tenwicaudatus
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Lateral swelling of first abdominal segment
distinet, sicilis, Ashlandi, oregonensis,
pallidus, Reighardi, mississippiensis, Lin-
toni, spatulocrenatus.
(These species cannot be satisfactorily separ-
rated by the characteristics of the fe-
male, although the limits of size will
help somewhat.)
The lateral spines of the abdomen are distinet,
The exopodite is distinctly three-segmented,
the endopodite is two-segmented, ............... Bakeri
The exopodite is two-segmented, the endopodite >
one-segmented, the second segment of the
exopodite has three spines, conipedatus,
clavipes, Tyrelli, leptopus.
(These cannot be separated by the char-
acteristics of the female.)
The second segment of the exopodite has two
spines, siciloides, sanguineus, Birgei, nova-
mezxicanus.

DIAPTOMUS OREGONENSIS Lilljeborg.
Plate XV, figs. 1, 4, 7.
1889. Dwaptomus oregonensis DeGuerne and Richard, p. 53;
pl. IT, fig. 5; pl. IIT, fig. 8.
1893. Diaptomus oregonensis Marsh, p. 200 ; pl. IV, figs. 4, 5.
1895. Diaptomus oregonensis Marsh, p. 8; pl. VII, fig. 5.
1895. Diaptomus oregonensis Herrick and Turner, p. 72; pl.
IV, fige:"7-12; pl. IX, fig. 3.
1897. Diaptomus oregonensis Schacht, p. 151 ; pl. XXIX, figs.
1 and 2.
1906. Diaptomus pygmaeus Pearse, p. 244 ; figs. 1, 2 and 3.
Of medium size. Cephalothorax widest at the middle. The
first segment of the cephalothorax exceeds in length the three
following segments. The last segment is slightly produced
laterally and armed with two minute spines.
The first segment of the female abdomen equals in length
“the rest of the abdomen. Tt is slightly expanded laterally,
and sometimes bears two very minute lateral spines; thess,
however, are not always present. The second segment is shori =
than the third, and the third shorter than the fureal rami.
The length of the furcal rami is twice their width; they are
finely ciliate on the inner margin.
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The antennae are 25-segmented and nearly reach the ends of
the furcal setae. The right male antenna is swollen anterior
to the geniculating joint; the antepenultimate segment has no
special armature.

The first basal segments of the female fifth feet have the
spines of the posterior surface of moderate size. The lateral
hair of the second basal segment is of moderate size. The
first segment of the exopodite is twice as long as wide.  The
hook of the second segment is slender and rather slightly
curved. It is finely denticulate on the inner margin. The
third segment is ordinarily represented by two spines, of which
the outer is the longer. In some cases, however, the inner
spine arises from a small segment, which represents the third
segment of the exopodite. The endopodite slightly exceeds in
length the first segment of the exopodite. It is obtusely point-
ed, is setose at the tip, and armed with two rather long terminal
spines.

The first basal segments of the male fifth feet have the spines
of the posterior surface of moderate size. The second basal
segment is a little less than twice as long as wide. The lateral
hair is situated at the beginning of the distal third. The first
segment of the exopodite is trapezoidal in form, its length and
breadth are about equal, and it is somewhat produced on thz
distal exterior angle. The second segment is twice as long as
its width and is slightly curved on the exterior margin. On
the posterior surface near the internal margin it bears a smai:
spine; this is situated at the end of the proximal third of the
segment.  The lateral spine is situated near the end of the
segment; it is about two-thirds as long as the segment, is
slightly curved, and minutely denticulate on the inner margin.
The terminal hook is slender, regularly curved, and nearly
equals in length the whole of the right foot. It is finely den-
ticulate on the inner margin. The endopodite is one-segment-
ed, rather stout, and exceels in length the first segment of the
exopodite. It is setose at the tip.  The left foot equals in
length the right. The second basal segment is in form like
the corresponding segment of the right foot, but is somewhat
smaller. There is a slight projection on its inner margin.
The lateral hair is situated at the beginning of the distal third.
The first segment of the exopodite is twice as long as wide.
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The outer margin is conves, the inner sinuate and setose. The
second segment is produced into two finger-like processes, one
exterior and one interior. The exterior one is finely denticu-
late on the inner margin. The interior process bears a small
process on its base which projects inwards. The inner surface
of the segment is setose.

Length of female, 1.5 mm. Length of male, 1.4 mm. These
are the figures of Lilljeborg. There is considerable variation
in the length of specimens from various localities.

This is one of the most widely distributed of the North
American species. The type specimens were from Portland,
Oregon. It is by far the most common species in the lakes of
Wisconsin and Michigan, and occurs, though not in great num-
bers, in the Great Lakes. It is found in Towa, northern Illi-
nois and northern Indiana, in Minnesota, and I have speci-
mens from Kinistino, Northwest Territory. No extensive
collections have been made in the eastern states, but it is found
in eastern Massachusetts, and I think it probable that this spe-
cies is distributed all over North America north of the latitude
of northern Illinois. In southern Illinois and in the southern
states its place seems to be taken by D. pallidus.

It is rather remarkable that a species of such wide distri-
bution should show so little variability.

I have not seen specimens of Pearse’s pygmacus, but 1 have
gone over his deseription and figures very carefully, and I see
no reason to separate it from oregonensis. The only possible
points of difference which I can see, are the form of the hook
of the exopodite of the male right fifth foot, the form of the
endopodite of the left fifth foot of the male, and the form of
the female abdomen. Pearse states in his description that the
hook is curved somewhat “sharply.” His figure, however,
shows no sharper curvature than would be true of oregonensis.
The endopodite of the left fifth foot of the male is more pointed
than in typical oregonensis, but the form of this segment varies,
and frequently is as sharp as in his ficure. Apparently, from
his figure, the abdomen of the female is somewhat broader than
in the type. These differences, however, if they are recog-
nizable differences, could hardly be considered more than va-
rietal.
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DIAPTOMUS REIGHARDI Marsh.
Plate XV, figs. 2, 6, 9.

1895. Diaptomus Reighardi Marsh, p. 9; pl. I, figs. 1-4.
1897. Diaptomus Reighardi Schacht, p. 169; pl. XXVIII,
fig. 1.

Of moderate size. The first cephalothoracic segment nearly
equals in length the rest of the cephalothorax; the suture of
this segment is very distinet. The last ecephalothoracic segment
is armed on each side with a minute spine.

The first segment of the female abdemen is elongated, nearly
equaling in length the remainder of the abdomen and the furca.
It is dilated laterally and in front. The lateral dilatations are
slight, and are armed on each side with a minute spine. The
second segment is about one-third shorter than the third. The
third segment is slightly shorter thawn the furcal rami. The
furcal rami are ciliate on the inner margin.

The antennze are 25-segmented and reach to the end of the
furca. The right male antenna is swollen anterior to the genie-
ulating joint; the antepenultimate segment has no appendage.

The spines of the posterior surface of the first basal seg-
wents of the female fifth feet arve very small. The first seg-
nient of the exopodite is twice as long as wide. The second
segment is prolonged into & sharp hook which is denticulate on
the inner margin. The third segment is represented by two
spines. The endopodite is one-segmented, slightly longer than
the first segment of the exopodite, is setose at tip, and armed
with two rather long spines.

The spines of the first basal segments of the male fifth feet
are moderately prominent. The second basal segment of the
right foot is about one-half longer than broad. The lateral
hair is situated at about two-thirds of its length. The length
of the first segment of the exopodite is about equal to its width.
It bears a slight fold on its posterior surface near the distal
end. The second segment is more than twice as long as wide,
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and concave on the inner margin. At about one-third of its
length is a small spine near the inner margin. The lateral
spine, situated at the beginning of the distal third of the seg-
ment, is slightly curved, and finely denticulate on the inner
margin. The terminal hook is slender, and equal in length to
the whole right foot. At slightly less than half its length there
is an abrupt angle. Distad of the angle, the inner margin of
the hook is denticulate. The endopodite is one-segmented,
rounded at tip, and equal in length to the first segment of the
exopodite. The left fifth foot of the male reaches a little be-
yond the middle of the second segment of the right exopodite.
The second basal segment is a little longer than wide, and some-
what shorter than the corresponding segment of the right foot.
The lateral hair is sitnated at the beginning of the distal third.
The first segment of the exopodite is about as long as wide, its
distal end considerably narrower than the proximsal. The in-
ner margin is strongly convex and setose. The second segment
is about twice as long as the first, and is armed at the tip with
two finger-like processes; the outer of these processes is much
the larger, and is armed on its inner surface with & minute
setose pad. The inner process is separated from the main part
of the segment by a suture. The endopodite is slender, twice
as long as the first segment of the exopodite, and setose at the
. tip.
Length of female, 1.1395 mm. Length of male, 1.0248 mm.
This species was found in collections made in connection with
the scientific work of the Michigan Fish Commission in Inter-
mediate lake, and in North lake on Beaver island. It also oc-
curred in a collection made by Dr. R. H. Ward in Crooked lake.
It was associated with D. oregonensis, to which it is closely re-
lated. It is apparently a rather narrowly localized species, for,
although collections have been made quite generally in the
Michigan and Wisconsin lakes, it has, so far, been found only
in these three localities.
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DIAPTOMUS MISSISSIPPIENSIS Marsh.
Plate X'V, figs. 3, 5, 8.

1894. Diaplomus mississippiensis Marsh, p. 15; pl. I, figs.
1-3.

1895. Diaptomus massissippiensis Herrick and Turner, p. 78;
pl. XLVII, figs. 1-3.

1897. Diaptomus massissippiensis  Schacht, p. 173; pl
XXXITI, figs. 1-4.

Of moderate size. The suture of the first cephalothoracic
segment is very distinct. This segment is about equal in length
to the three following. The last cephalothoracic segment is
armed on each side with a minute spine.

The first abdominal segment of the female is as long as the
remainder of the abdomen and the furca. It is dilated later-
ally and in front, and bears two lateral spines of which the
right one is ordinarily somewhat the larger. The second seg-
ment is somewhat shorter than the third, and the third and the
furca arve about equal in length. The length of the furcal rami
considerably exceeds their width, and they are ciliate on the
inner margin. The furcal setae are short and stout.

The antennae are 25-segmented and reach beyond the furca.
The right antenna of the male is much swollen anterior to the
geniculating joint; the antepenultimate segment has no append-
age.

The female fifth feet are rather short and stout. The spines
of the first basal segments are small. The lateral hairs of the
second basal segments are moderately long. The length of the
first segment of the exopodite is less than twice its width. The
hook of the second segment is short, acuminate and slightly
curved. Tt is denticulate on the inner margin. The third
segment is represented by two spines, of which the inner is the
longer. The endopodite is one-segmented and slightly exceeds
the length of the first segment of the exopodite. Tt is setose at
tip and bears two terminal spines.
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In the fifth feef of the male the spines of the first basal seg-
ment are rather large. The second basal segment of the right
foot is broader than long and much swollen on the inner side.
The lateral hair is at the beginning of the distal third. The
first segment of the exopodite is trapezoidal, and as broad as
long. The second segment is stout, its length exceeding its
breadth by about one-half. At the middle of its inner margin
is a small spine. The lateral spine is of moderate length, nearly
straight, and denticulate on the inner margin. It is situated
at the distal angle of the segment. The terminal hook has the
symmetry of the curve broken by two rather abrupt angles;
its inner margin is finely denticulate. The endopodite is stout
and somewhat spindle-shaped. It is attached to the side of the
second basal segment. Tt is setose at the tip, and reaches nearly
to the middle of the second segment of the exopodite. The sec-
ond basal segment of the left fifth foot is quadrate and nearly
equal in length to the corresponding segment of the right foot.
The lateral hair is situated well towards the distal end of the
segment. The first segment of the exopodite is trapezoidal, the
distal end being very narrow. The second segment consists
of an oval base and two elongated digitiform processes. The
basal part is setose on the inner margin. Of the terminal proe-
esses, the posterior one is the longer. The anterior one is
enlarged and denticulate at tip and is separated from the seg-
ment by a distinet joint. The endopodite is one-segmented and
nearly equal in length to the exopodite. The whole foot reaches
to the middle of the second segment of the exopodite of the right
foot.

Length of female, 1.2 mm. TLength of male, 1.1 mm.

The original description was from material sent by Professor
Birge and obtained in Jackson, Mississippi. I have since found
it in collections made by Professor Birge in Guzman and Sli-
dell, Louisiana, and Schacht reports it from lakes in Florida.
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DIAPTOMUS PALLIDUS Herrick.
Plate XV, figs. 1, 2, 3.

1879. Diaptomus pallidus Herrick, p. 91; pl. 1L, figs. a-d.

1883. Dwaptomus pallidus Herrick, p. 383; pl. VII, figs. 1-6.

1884. Diaptomus pallidus Herrick, p. 142; pl. Q, fig. 17.

1889. Diaptomus pallidus DeGuerne and Richard, p. 62; fig.
34.

1893. Dwaptomus pallidus Marsh, p. 196 ; pl. 111, figs 6, 7, 9.

1895. Diaptomus pallidus Herrick and Turner, p. 73; pl. IV,
figs. 1-6; pl. V, fig. 10; pl. XTIII, fig. 17.

1897. Diaptomus pallidus Schacht, p. 144 ; pl. XXVII, fig. 3.

1905. Diaptomus pallidus Pearse, p. 147.

A slender species of medium size. First cephalothoracic
segment considerably longer than the three following; the last
cephalothoracic segment bears two small lateral spines.

The first abdominal segment of the female nearly equals in
length the rest of the abdomen, is slightly dilated laterally, and
bears two minute lateral spines. The second segment is slightly
shorter than the third, and the third slightly shorter than the
furcal rami. The furcal rami are ciliate on the inner margin.

The antennae are 25-segmented and reach slightly beyond
the end of the furcal rami. The right antenna of the male is
swollen anterior to the geniculating joint, and without special
armature.

The female fifth feet are short and stout, the spines of the
first basal segments small. The lateral hairs of the second
basal segments are rather long. The exopodite is composed of
two segments, the third segment being represented by two
spines. The second segment is prolonged into a rather long
hook, and serrulate on the inner margin. The endopodite is
slightly longer than the first segment of the exopodite; the tip
is setose, and armed with two rather long spines.

In the male fifth foot the spines of the posterior surface of
the first basal segments are small. The second basal segment
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of the right foot is twice as long as broad, and the rather long
lateral hair is situated at about two-thirds of its length. The
first segment of the exopodite is longer than broad. The sec-
ond segment is twice as long as the first, and bears upon its
inner margin at the end of the proximal third a small spine.
The outer distal angle of the segment is truncated, and the
latoral spine, which is slender and slightly curved, is situated
at the beginning of this truncation. The terminal spine is
slender, curved, and slightly angular, and about once and a
half the length of the first segment of the exopodite. It is
denticulate on the inner margin. The right endopodite is slen-
der, of one segment, pointed at the tip, with minute terminal
setae, and equal in length to the first segment of the exopodite.

The left male fifth foot reaches about one-third the length
of the second segment of the right exopodite, although its
length is somewhat variable. The second basal segment is
quadrate and longer than broad. The lateral hair is situated
at about three-fourths of its length. The first segment of the
exopodite equals in length the corresponding segment of the
right foot; the distal end is about one-half the width of the
proximal. The second segment is one-half as long as the first:
It is armed with an outer finger-shaped process which has a
small pad on its inner margin, and an inner slender falciform
process which curves over the tip of the segment. This falci-
form process is armed with @ blunt spine on its inner margin.
I fail to verify the armature as described by Herrick (95, p.
73.) The endopodite is slender, pointed, with minute ter-
minal setae, and is equal in length to the first segment of the
exopodite.

Length of female, 1.18 mm. Length of male, 1.043 mm.
These lengths are averages from specimens from St. Louis.
They are larger than I had obtained from Wisconsin speci-
mens, but not as large as the figures given by Herrick.

Herrick’s  original deseription was of specimens found in
Minnesota. e afterwards reported a species “like pallidus”
in Alabama. (Herrick, ’87, p. 11.) In his final report he

27—S. & A.
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speaks of it as in the entire Mississippi valley, but without
specifying definite locations.

Schacht (*97, p. 146) says it is extremely abundant near
Havana, I1l. T have found it in only one locality in Wiscon-
sin,—Heart lake near Marquette. I have also found it in
collections from Elk lake, Clay county, Towa. From the south-
ern states 1 have found it from Missouri, Tennessee, Arkansas,
Louisiana and Texas. It occurs, too, in Lake Minnequa in
Pueblo, Colorado, and in eastern Nebraska, and the presump-
tion is that it occurs at intermediate points between the Rocky
mountain region and the observed stations farther east. So
it would appear that it is not only found throughout the Mis-
sissippi valley, but that it is pretty well confined to that vallev,
and much more abundant in the middle and southern part of
the region.

DIAPTOMUS IraNciscanNus Lilljeborg.
Plate XX VI, figs. 7, 11. Plate XXVII, figs. 1, 2.

1889. Diaptomus f[ranciscanus DeGuerne and Richard, p. 48;
pl. I, figs. 12, 13, 34; pl. III, fig. 23.

1895. Diaplomus [ranciscanus Herrick and Turner, p. 58; pl
VIII, figs. 12 and 16.

1897. Diaptomus franciscanus Schacht, p. 160; pl. XXX figs.
1-4.

Rather large. Cephalothorax widest at the middle, the last
two segments confluent above. The lateral lobes, seen from
above, are short and obtuse posteriorly, and armed on each
side with two small spines. The first segment of the abdomen
is about equal in length to the rest of the abdomen, is moder-
ately dilated in front, rounded at the sides, bears two small
lateral spines, but lacks lateral processes. The indications of
a joint—an imperfect suture—remain long after maturity in
the posterior part of this segment. The second abdominal seg-
ment is much shorter than the third, its test more delicate and
easily pushed together. The furcal rami are short, their length
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to their breadth as one and one-half to one; they are ciliate on
both inmer and outer margins.

The first pair of antennae in the female are 25-segmented,
and reach about to the furca. The antepenultimate segment
of the right antenna of the male bears an unguiform process,
slightly longer than the penultimate segment.

In the female fifth foot, the exopodite is three-segmented.
The first segment is somewhat elongate, its length being nearly
three times its width. The second segment is prolonged into
the customary hook. The hook is arcuate, denticulate on the
inner margin, the last tooth being the largest. The scgment
bears a small spine at its outer distal angle. The third seg-
ment is small but distinet, and bears two small spines. The
endopodite is one-segmented, about equal in length to the first
segment of the exopodite, and bears at the tip two unusually
long spines which are ciliate at base.

In the male, the second basal segment of the right foot is
quadrate, longer than wide, and bears the lateral seta a little
beyond the middle. The first segment of the exopodite is
quadrate and short, being only about one-half the length of the
second basal segment. The sccond segment is rectangular,
rather less than twice the length of the first; the lateral spine
is situated at the distal angle, and about midway of the inner
margin there is a minute spine. The terminal hook is long,
equaling the whole right foot exclusive of the first basal seg-
ment, is sigmoid, and slender towards the apex. The endo-
podite is small, barely reaching the middle of the second seg-
ment. of the exopodite, is imperfectly two-segmented or one-
segmented, and bears a spine at the apex.

The left fifth foot of the male reaches about to the middle
of the second segment of the exopodite of the right foot. The
second basal segment is longer than broad, shorter than the cor-
responding segment of the right foot, is concave on the outer
margin and convex on the inner; the lateral hair is situated
at about three-fourths of its length. The first segment of the
exopodite is twice as long as wide, nearly as long as the second
basal segment. The second segment is about equal in length
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to the first, is almost triangular, and thinner on the inner mar-
gin. The outer part of this segment is thicker, has a short
spine in the middle, and ends in a short and obtuse process.
The oblique apical margin of the inner surface has three small
incisions. The inner margin of this segment is finely ciliate.
The endopodite is one or two-segmented, slender, attenuate to-
wards the apex, and reaches to about the middle of the second
segment of the exopodite.

Length of female, 2.3 mm. Length of male, 2 mm.

Found in the neighborhood of San Francisco.

The above is the description of DeGuerne and Richard with
some slight additions. The species has thus far been found
only in the original locality.

DIAPTOMUS BAKERI Sp. NOV.
Plate XV, figs. 4, 5, 6, 9.

A small species. The first cephalothoracic segment is as
long as the three following, the second, third and fourth being
about equal in length. The last cephalothoracic segment is
armed with two minute spiﬁes on each lateral lobe.

The first segment of the female abdomen equals in length
the rest of the abdomen, including the furcal rami. It is broad,
dilated in front and laterally, with two small lateral spines
about midway of its length. The second segment is very short.
The width of the third segment is greater than its length. The
fureal rami are about equal in length to the third segment,
and are ciliate on the inner margin.

The antennae are 25-segmented and barely reach the end of
the furcal rami. The right antenna of the male is much swol-
len anterior to the geniculating joint. The antepenultimate
segment bears a hook-shaped process which is fully half as
long as the penultimate segment.

The first basal segments of the femsle fifth feet are armed
with rather small spines. The lateral hairs of the second basal
segments are short. The exopodite consists of three segments.
The second segment is prolonged into a hook which is quite
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eral dilatations are situated at the distal third of the segment,
and each lobe bears two small spines. The second segment is
very short, and is nearly concealed by the first. The third seg-
ment and the furca are about equal in length. The furcal rami
are ciliate on both the inner and outer margins.

The antennae are 25-segmented and extend beyond the furcal
rami. The right antenna of the male is much swollen anterior
to the geniculating joint; the antepenultimate segment is pro-
duced on its distal end into a short, blunt process, which makes
very nearly a right angle with the longitudinal axis of the seg-
ment.

In the female fifth feet, each of the first basal segments is
armed on the posterior surface with a very strong tooth-like pro-
jection in place of the customary spine. The lateral hair of
the second basal segment is rather stout. The length of the
first segment of the exopodite is twice its breadth. The hook
of the second segment is strongly curved, and is denticulate on
its inner margin. The third segment is represented by two
spines; these spines arc unusually long. The endopodite is
slender and somewhat longer than the first segment of the ex-
opodite. TIts tip is setose, and armed on the inner side with
two long, slender spines.

In the fifth feet of the male, each of the first basal segments
is armed on its posterior surface with a strong tooth-like process
in addition to the customary spines. The second basal segment
of the right foot is longer than broad. On the posterior distal
surface near the inner margin is a small hysaline process. The
first segment of the exopodite is quadrate; it is prolonged
slightly on its outer distal angle, and on its posterior surface
near the inner margin bears a broad quadrate hyaline process,
whose length nearly equals that of the segment. The second
segment of the exopoedite is twice the length of the first, is broad
at the proximal end, and narrow at the distal end. The proximal
end is nearly three times as broad as the distal. The lateral spine
is situated at the proximal third, is long, strongly curved, and
serrulate on its inner margin; its length about equals the length
of the segment. The terminal hook is as long as the rest of the
right foot. It is slender, strongly curved, slightly angular, and
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ceived. It was too late to secure material to verify the descrip-
tion, or to prepare figures. I have therefore taken his descrip-
tion verbatim. Although his deseription of the female is
somewhat incomplete, it would appear that the species may
be well founded. It falls into the fenuicaudatus group, and
is closely related to D). shoshone Forbes. Tt is very possible
that a careful examination of a large number of specimens
will show that it is only a variety of this species. The points
of marked difference, besides that of size, are the greater
length of the appendage of the antepenultimate segment of
the right male antenna, the form of the terminal segment of
the left exopodite of the male fifth foot, and the two-segment-
ed endopodite of the female fifth foot. The endopodite of the
female fifth feet is only indistinetly two-segmented in sho-
shone, and this condition might be easily overlooked in the ex-
amination of a few individuals. The appendage of the an-
tepenultimate segment of the right male antenna, too, may be
somewhat variable.  Inasmuch as Pearse gives no figure of
the female abdomen, we are left in doubt in regard to its
form. While it is very possible that we have here a variety
of D. shoshone, it seems best to recognize the species for the
present.

DIAPTOMUS BIRGEI Marsh.

Plate XVIII, figs. 6, 8. Plate XIX, figs. 1, 6.,
1894. Diaptomus Birgei Marsh, p. 16; pl. I, figs. 4-6.
1895. Diaptomus Birgei Herrick and Turner, p. 79; pl
XLVII, figs. 4-6.
1897. Diaptomus Birgeir Schacht, p. 172.
1903. Diaptomus Birgei Juday, p. 123.

Of moderate size. The first segment of the cephalothorax
is nearly equal in length to the three following. The last cepha-
lothoracic segment is armed laterally with two minute spines.

The first segment of the female abdomen is as long as the re-
mainder of the abdomer. and the furca. It is much dilated on
the ventral surface, and moderately dilated laterally. The lat-
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“The outer ramus of the fifth pair of feet in the female
three-segmented, the third segment small but distinet and bear-
ing two small spines. The basal segment bears a short, thick
spine at its outer distal angle. The unguniform process of the
second segment of this ramus is rather arcuate, denticulate
within and roughened on the outer margin. In addition to
the two spines on the third segment, this segment has a mi-
rute spine.  The inner ramus is simple and almost equal to
the first segment of the outer ramus, is ciliated at the apex,
and bears two long equal spines.

“Right fifth foot of male rather robust. The basal segment
is provided with a small spinous process near its inner prox-
imal angle. Second segment of the outer ramus short, being
about one and one-fourth times as long as broad, and bearing
the marginal spine at the distal angle. Terminal hook long,
usually sigmoid, very minutely denticulate on the inner mar-
gin and tapering toward the apex. Inner ramus narrow and
barely reaching the middle of the second segment of outer
ramus, one-segmented and ciliate at tip. The second seg-
ment of the left male fifth foot is triangular, and ends in a
short, obtuse process. The inner side is expanded, ciliated,
and a strong, sharp spine projects a little below the middle of
this margin. The inner ramus is simple, slender, and ciliated
at the tip.

“Length of female, 2.16 mm. Length of male, 1.60 mm.

“This species resembles D. franciscanus Lillj. and D. sic-
ilis Forbes. It differs from the former in the armature of the .
male antenna and the form of the male fifth feet. From the
latter it differs in the structure of the female fifth feet, the
size and the shape of the male fifth foot. Both these species
have two-jointed inner rami in the male fifth foot, while in D.
Wardi they are simple.

“The specimens upon which this description is based were
from the collections of Prof. H. B. Ward, for whom the
species is named, and were collected by Edward Butler at
Spokane, Washington.”

While this paper was going through the press, the publica-
tion of Mr. Pearse, containing the above description, was ve-
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case in my specimens, and in this my observations agree with
those of Schacht. ,

Length of female, 2.62 mm. Length of male, 2.595 mm.
These are the figures of Forbes. In my specimens there was
more difference between the males and the females. The fe-
males of the Pike’s Peak specimens averaged 2.9 mm., and the
males 2.495 mm.

The original description of Forbes was from material col-
lected in Lake Shoshone. It occurs in many lakes in the Yel-
lowstone park region according to him. In material sent to mo
by Professor H. B. Ward, it occurred in collections in Desad
lake, Mirror lake and Lake Rocks in the Pike’s Peak region.

The species is very striking because of its great size. It is
highly colored, the specimens from Dead lake showing very
deep blues and reds; the cephalothorax was of a deep blue,
while the antennae, maxillipedes and abdomen were red.

DIAPTOMUS WARDI Pearse.
1905. D. Wardi Pearse, pp. 148-9; pl. XIII, figs. 1-4.

“A rather large species, one-fourth to one-third as wide as
long. Cephalothorax rather stout and broadest about the mid-
dle; all the segments distinet, the first longer than the second,
and these two together making about one-half the cephalothorax.
Lateral lobes of the last thoracic segment seen from above ob-
tuse posteriorly and armed with a minute spine at the inner
and outer angles. First abdominal segment shorter than the
remainder of the abdomen and broader than the following seg-
ments. Second segment of the abdomen much shorter than the
third. Furcal rami short, about one and one-half times longer
than broad, and ciliate on the inner margin in the male. (The
number of specimens of the female was so few that no satis-
factory examinations of the furca could be made.)

“First pair of antennae reflexed extend about to the furca;
composed of twenty-five articles. Antepenultimate article of
right male antenna provided with a long, blunt process which

surpasses the distal end-of the ultimate article.
28—S. & A.
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with rather small spines. The lateral hairs of the second basal
segments are delicate. The exopodite is composed of three seg-
ments. The first segment is stout, its length being to its
breadth as 114 to 1. The second segment is produced into the
customary hook, which is armed with short hairs on its inner
margin and with a spine on the outer distal angle. The third
segment is distinet and armed terminally with two spines, the
inner being distinetly plumose. The endopodite is nearly =
third longer than the first segment of the exopodite, and is in-
distinetly divided into two segments. It is terminated with
two rather long spines, and is armed on the inner surface of the
tip with short, stout hairs.

In the male fifth feet, the spines of the first basal segments
are also rather small. The second basal segment of the right
foot is considerably longer than broad, and its inner and outer
margins are curved. The lateral hair is situated at three-
fourths of its length. The first segment of the right exopodite
is nearly square. The second segment is more than twice the
length of the first, and the lateral spine is situated nearly at
the end of the segment. The terminal hook is faleiform, quite
symmetrical in its form, and equals in length the combined
lengths of the basal segments and of the exopodite. It is finely
denticulate in the inner margin. The endopodite is slender
and somewhat longer than the first segment of the exopodite.
The left fifth foot of the male extends to about one-half the
length of the second segment of the right exopodite. The lat-
eral hair of the second basal segment is situated very near the
end of the segment. The first segment of the exopodite is
about twice as long as broad, and armed on its inner surface
with a setose pad. The second segment is rather more than
half the length of the first and is armed terminally with two
blunt processes. It has also two setose pads, one nearly ter-
minal and the other on the proximal half of the inner surface.
The endopodite is indistinctly two-segmented, is slender, and
slightly longer than the first segment of the exopodite.

Forbes, in the original description, speaks of the female ab-
domen as being asymmetrical. This did not appear to be the
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and Round lake at Charlevoix, which are intimately connected
with Lake Michigan. I have not found it in other localities,
zlthough Schacht reports it from Indiana, Michigan, Oregon,
Idaho, Washington and Yellowstone park.

DIAPTOMUS SHOSIONE Forbes.

Plate XVIII, figs. 2-5.

1893. Diaptomus shoshone Forbes, p. 251; pl. XLII, figs.

23-25.

1895. Diaptomus shoshone Herrick and Turner, p. 615 pl. V,
fig. 11.

1897. Diapltomus shoshone Schacht, p. 141; pl. XXVI, figs.
1-3.

1904. Diaptomus shoshone Marsh, p. 147; pl. XXX, fi
pl. XXXI, figs. 1-3.

. 35

us

Conspicuous because of its size, as it is larger than any other
described American species except D). stagnalis Forbes.

First cephalothoracic segment indistinetly divided. The first
segment equals in length the four following. The last cephal-
othoracic segment terminates in two minute lateral spines.

The first abdominal segment of the female is somewhat shorter
than the rest of the abdomen, and is strongly dilated laterally
about midway of its length. The second segment is very short.
The third segment is a little less than one-half the length of the
first, and is slightly shorter than the furca. The branches of
the furca are ciliate on both the inner and outer margins. The
furcal setae are very long, being more than three-fourths the
length of the abdomen exclusive of the furca.

The antennae about equal in length the cephalothorax. The
right antenna of the male is swollen anteriorly to the geniculat-
ing joint, and bears upon the distal extremity of the antepenul-
timate segment a straight process. This process extends to
rather less than half the length of the ultimate segment.

The first basal segments of the female fifth feet arve armed
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segment. The third segment is represented by two spines, of
which the outer is the longer. The endopodite is slender, ter-
minating in a blunt point. It is a little longer than the first
segment of the exopodite. It is setose at tip, and has two rather
long terminal spines.

The spines of the first basal segments of the male fifth feet
are small and acute. The second basal segment of the right
foot is twice as long as broad. The lateral hair is situated at
the beginning of the distal third. The first segment of the ex-
opodite is broader than long, the proximal end being much
narrower than the distal. The inner distal angle bears a small
hyaline appendage. The second segment equals in length the
combined length of the second basal segment and the first seg-
ment of the exopodite. The segment is widest at the end of the
proximal third, and from this point springs the lateral spine;
this is rather long, acute, with a rather abrupt curvature just
above the base. The terminal hook is slender, faleiform with
a symmetrical curvature, and considerably exceeds in length
the rest of the exopodite. It is minutely denticulate on the
inner margin. The endopodite is slender, equaling or exceed-
ing in length the first segment of the exopodite. The left fifth
foot extends to about the end of the first segment of the exopo-
dite. The second basal segment is about half the length of the
corresponding segment of the right foot. The lateral hair is
long and slender, and situated at the beginning of the distal
third. The first segment of the exopodite equals the second
basal segment in length; its length exceeds its width by about
one-half.  The second segment equals in length the first, but
is much narrower; it is terminated by two small finger-like
processes. Both segments of the exopodite are setose on the
inner margin. The endopodite is long, slender, curved, and
reaches to about the middle of the second segment of the exopo-
dite.

Length of female, 0.97 mm. Length of male, 0.89 mm.

The original description was from material collected by Pro-
fessor Birge at Ashland, on Lake Superior. It occurs in all
the Great Lakes, and T have found it in Michigan in Pine lake
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DIAPTOMUS ASHLANDI Marsh.
Plate XVTI, figs. 6, 8, 10.

1893. Diaptomus Ashlandi Marsh, p. 198; pl. TIT, figs. 11-13.

1895. Diaptomus Ashlandi Herrick and Turner, p. 60; pl. VI,
figs. 4-6.

1895. Diaptomus Ashlandi Marsh, p. 7; pl. VII, fig. 2.

1897. Diaplomus Ashlandi Schacht, p. 166; pl. XXXITT, figs.
1-4.

A small, slender species. The suture of the first cephalotho-
racic segment is very marked. The first segment equals the
three following in length. The last segment is armed with
minute lateral spines.

The first segment of the female abdomen equals in length the
rest of the abdomen. It is somewhat dilated laterally and bears
two minute lateral spines. The second segment is shorter than
the third, and the third and the furcal rami are about equal.
The furcal rami are ciliate. The setae are very long and slen-
der; the internal seta is much more nearly equal to the others
than is generally the case.

The antennae are 25-segmented and reach beyond the end of
the furca. The right male antenna is swollen anterior to the
geniculating joint, and bears on the antepenultimate segment a
slender appendage, slightly enlarged at the tip, which slightly
exceeds in length the penultimate segment. The form of this
appendage varies somewhat, the enlarged tip not being always
evident.

The spines of the first basal segments of the female fifth feet
are very small. The lateral hair of the second basal segment 1s
very long, equaling the length of the first segment of the exopo-
dite. The first segment of the exopodite is twice as long as
wide. The hook of the second segment is long and slender and
slightly curved. It is finely denticulate on the inner margin.
The whole second segment slightly exceeds in length the first
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segment is more than twice as long as broad, its outer margin
straight, and its inner with two setose convexities. It is termi-
nated with a finger-like process and a smaller spine nearer the
inner margin. The foot reaches to the end of the first segment
of the right exopodite. The endopodite is slender, attenuate
towards the apex, and reaches to about the middle of the second
segment of the exopodite.

Length of the female, 1 to 1.1 mm. Length of the male,
hardly 1 mm.

Lilljeborg states that the female carries only two eggs. This
was not true of the Wisconsin individuals, for they commonly
had as many as six. This was first described from material col-
lected in Greenland, where it is found as far north as Disco
island. Tt appears to be very abundant in the southern part of
Greenland. It was afterwards reported by DeGuerne and
Richard from Iceland. (DeG. and R., ’92.) It is found in
Newfoundland. It is perhaps the most common of the Diap-
tomi in the Great Lakes and Lake St. Clair. It occurs in a
number of lakes in the northern part of the southern peninsula
of Michigan, but these are, for the most part, connected rather
closely with the Great Lakes. In Wisconsin it is found in the
following lakes: Birch, Maple, Tomahawk, Stone, Chain o’
Lakes, Elkhart, Green and Geneva; all these are of the deeper
lakes of the state, although there are others, equal in depth to
some of these, where it is not found. The most southern point
at which the species has been found is Lake Geneva. To my
surprise, I did not find it in my collections from the Northwest
Territory, but all those collections were in very shallow water.
One would expect to find it all over British America, wherever
the environment was favorable. I think it probable that it is
distributed all over North America east of the Rocky mountains
and north of the latitude of perhaps 43 degrees.
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anterior part, and is armed with two very minute spines. The
second segment is much shorter than the third, and the two are
sometimes only indistinetly separated. The furcal rami are
about equal in length to the third segment; they are twice as
long as broad. The setae are unusually long.

The antennae are 25-segmented, and reach beyond the end of
the furca. The right antenna of the male is swollen anterior
to the geniculating joint, but not markedly so; the antepenul-
timate segment bears a long, slender process, slightly curved at
the end, which reaches, sometimes, almost to the end of the last
segment. The setae of the swimming feet are unusually long.

The spines of the first basal segments of the female fifth feet
are rather small. The lateral hair of the second basal segment
is of moderate length. The first segment of the exopodite is
slender, its length heing considerably more than twice its width.
The hook of the second segment is only slightly curved, and 1s
finely denticulate on the inner margin. There is a short spine
on the outer distal angle. The third segment is rudimentary,
not completely separated from the second. It is armed with two
spines, of which the inner is the longer. The endopodite is
acuminate, very small and rudimentary.

The spines of the first basal segments of the male fifth feet
are small.  The second basal segment of the right foot is quad-
rate, longer than broad. The lateral hair is situated at the be-
ginning of the distal third. The first segment of the right ex-
opodite is of the same form and size as the second basal seg-
ment. The second segment is twice as long as the first. The
lateral spine is small and sitnated proximad of the middle. The
terminal hook is short, thick, symmetrically curved, and slightly
denticulate on the inner margin. Its length is somewhat less
than that of the rest of the exopodite. The endopodite is very
small and rudimentary. The second basal segment of the left
foot is quadrate, and much wider than long. The lateral hair
is situated well towards the distal end. The first segment of
the exopodite is longer than wide, its inner and outer margins
are convex, and its distal end is only about one-half as wide as
the proximal. Tt is setose on its inner margin. The second
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Length of female, 1.25 mm. Length of male, 1.15 mm.

In the material T have examined, the endopodites of the male
fifth feet have more commonly been one-segmented. Only rarely
have I found the endopodites of the female fifth feet two-seg-
mented.

The original description was from material collected by Dr.
Forbes in Lake Michigan. It is a common limnetic species in
all the Great Lakes. It occurs in Pine lake, Michigan, which
has an almost direct connection with Lake Michigan. It occurs
in Green lake, Wisconsin; in this lake it is a winter form.
(Marsh, 97, p. 193. Marsh, 03, p. 23.) I have found it
once in Tomahawk lake, Wisconsin, and Schacht reports that
Dr. Forbes found it in Lake Michigamme, Michigan, and in
Yellowstone park collections. In general, it may be said that
it is pretty largely confined to the large, deep lakes. It has, thus
far, never been found north or south of the Great Lakes, with
the exception that it has been reported by Beardsley (*02) from
Seely lake, Colorado, and by Pearse ('05) from Nebraska.

praproMus mivvres Lilljeborg.
Plate XVII, figs. 7, 11. Plate XVIII, figs. 1, 7.

1889. Diaptomus minutus DeGuerne and Richard (Lillj.), p.
505 pl. I, figs. 5, 6, 14; pl. 111, fig. 25.

1891. Diaptomus minutus Marsh, p. 212.

1893. Diaptomus manutus Marsk, p. 199; pl. IV, figs. 1-3.

1895. Diaptomus minutus Marsh, p. 8; pl. VII, fig. 3.

1895. Diaptomus minutus Herrick and Turner, p. 59; pl
VIIL; fig.. 9.

1897. Diaptomus minutus Schacht, p. 156 ; pl. XXX, figs. 5-8.

Of small size. The greatest width of the cephalothorax is
in front of the middle. The first segment equals fully one-
half the length of the whole cephalothorax. The last segment
has rounded lobes which are each armed with a minute spine.

The first segment of the female abdomen is nearly as long as
the rest of the abdomen. Tt is slightly dilated laterally at the
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as long as wide. The hook of the second segment is moderately
curved, and finely denticulate on the inner margin. The third
segment is represented by two spines, of which the inner is the
longer. The endopodite is slender, slightly exceeding in length
the first segment of the exopodite. Tt is setose at tip and bears
two rather long terminal spines. It is commonly composed of
one segment, but sometimes has two.

The male fifth feet are of moderate length. The spines of
the first basal segments are slender and rather long. The sec-
ond basal segment of the right foot is longer than wide, and its
inner and outer margins are convex. The lateral hair is short,
and situated at the beginning of the distal fourth. The first
segment of the exopodite is as long as broad, and somewhat pro-
duced at the distal outer angle. From the posterior surface
near the internal distal angle extends a hyaline lamella. The
second segment is more than twice as long as its width, is
strongly convex on the outer margin, and slightly concave on
the inner. The distal end is about one-half as wide as the
proximal. The lateral spine is slightly curved, about half as
long as the segment and situated near the beginning of the
distal third. The terminal hook is slender, faleiform, sym-
metrically curved, somewhat less in length than the rest of the
right foot. The endopodite is slender, either one- or two-seg-
mented, and considerably longer than the first segment of the
exopodite. The second basal segment of the left foot is quad-
rate, slightly longer than broad, with the lateral hair situated
at the beginning of the distal fourth. The first segment -
exopodite is longer than wide, its inner surface strongly curved
and setose. The second segment is twice as long as wide. The
inner margin has two setose convexities, the distal one being
continuous with the rounded end of the segment. This segment
is terminated by two finger-like processes, the inner being shorter
and more slender. The left foot reaches to about the middle
of the second segment of the right exopodite. The endopodite
is long and slender, reaching about two-thirds the length of the
second segment of the exopodite. Tt is composed of either one
or two segments, and is setose at the tip.
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DIAPTOMUS SICILIS FOI'bCS.
Plate XVII, figs. 1, 4, 5, 9.

1882. Diaptomus sicilis Forbes, p. 645 ; pl. VIII, figs. 9, 20.

1884. Diaptomus pallidus var. sicilis Herrick, p. 142; pl. Q,
fig. 18.

1889. Diaptomus sicilis DeGuerne and Richard, p. 23; figs.
13, 14; pl. 11, fig. 18.

1891. Diaptomus sicilis Forbes, p. 702; pl. I, fig. 6.

1893. Diaptomus sicilis Marsh, p. 197; pl. I1I, figs. 8, 10.

1895. Diaptomus sicilis Herrick and Turner, p. 60; pl. V,
figs. 1-7; pl. X1II, fig: 18,

1895. Duaptomus sicilis Marsh, p. 7; pl. VII, figs. 1, 11.

1897. Diaptomus sicilis Schacht, p. 122; pl. XXI, figs. 1-3.

1905. Diaptomus sicilis Pearse, p. 147.

A rather small, slender species. The suture of the first cepha-
lothoracic segment is very distinet. This segment is somewhat
shorter than the rest of the cephalothorax. The last segment
is armed with a minute spine on each side.

The abdomen of the female is elongated. The first segment
1s shorter than the rest of the abdomen. It is moderately dilated
laterally. Schacht figures small lateral spines, but I do mnot
find them in my specimens. The second and third segments
and the furcal rami are nearly equal in length. The furcal rami
are more than twice as long as wide. The setae are long and
slender.

The antennae are 25-segmented and reach beyond the furca.
The right antenna of the male is slightly swollen anterior to
the geniculating joint. The antepenultimate segment bears a
slender, straight process, slightly swollen at the tip, and nearly
equal in length to the penultimate segment.

The spines of the first basal segments of the female fifth feet
are small. The lateral hair of the second basal segment is of
moderate length. The first segment of the exopodite is twice
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two segments, the third segment being represented by two
spines. The second segment is prolonged into the customary
hook, which is very finely denticulate on the inner margin.
The endopodite slightly exceeds in length the first segment of
the exopodite, is delicately hairy at the tip, and is armed with
two rather short terminal spines.

The first basal segments of the male fifth feet are armed with
large spines. The second basal segments are rudely trapezoidal
in form with the inner margins curved, and with the lateral
hairs situated at about one-third the length of the segments from
the distal ends; the segment of the right foot is considerably
larger than that of the left. The first segment of the exopo-
dite is quadrate, its length and breadth being nearly equal. Tt
bears upon the outer distal angle a rounded hyaline lamella,
and another rounded hyaline lamella projects on the posterior
surface from the distal part of the segment; this lamella pro-
jects slightly over the second segment of the exopodite. The
second segment is much shorter than the combined length of the
first segment and the second basal segment. The lateral spine
is sitnated at about three-fourths its length. The terminal hook
is falciform, and about a third longer than the two segments of
the exopodite. The endopodite is slender, hairy at the tip, and
slightly exceeds in length the first segment of the exopodite.
The two segments of the left exopodite are rudely oval in form,
about equal in length. The inner margin of the terminal seg-
ment and the distal third of the inner margin of the first seg-
ment are ciliate. The second segment bears two short finger-
like processes. The left endopodite is slender, reaching nearly
half the length of the second segment, and is indistinetly two-
segmented.

Length of male, 1.195 mm. Not enough mature females
were secured to get an average of lengths.

This species was found in material collected by Mr. Russeil
T. Congdon in Glen lake, Saskatchewan.

The noticeable peculiarities which distinguish this from other
forms are the elongated female abdomen, without lateral spines,
and the hyaline lamellae of the first segment of the exopodite
of the right male fifth foot.
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Length of female, 1.27 mm. Length of male, 1.124 mm.

This species was found in material collected by Professor C.
F. Baker in Lake Lagunita, Palo Alto, California.

This form is closely related to D. franciscanus Lillj. The gen-
eral form of the male fifth feet is the same, but there are marked
differences in the exopodite of the left foot. The projection of
the antepenultimate segment of the right male antenna is short-
er. The endopodite of the female fifth foot is two-segmented,
while it is composed of a single segment in D. franciscanus.
The endopodite in D. Bakert is armed with three terminal
spines, while there arve only two in D. franciscanus. The very
close relationship, however, is shown in that in both species the
exopodite is three-segmented, and both have the peculiar den-
ticulation of the inner margin of the second segment with the
larger teeth towards the distal end.

DIAPTOMUS TENUICAUDATUS Sp. NOV.
Plate XVI, figs. 7, 8. Plate XVII, figs. 2, 3.

The first cephalothoracic segment is nearly as long as the rest
of the cephalothorax. The last segment bears two minute
lateral spines.

The abdomen of the female is unusunally long and slender.
The first segment is considerably longer than the next two, and
is somewhat enlarged in front and laterally, but has no lateral
spines. The second segment is slightly longer than the third,
and the furcal rami about equal in length to the second seg-
ment. The length of the furcal rami is about three times their
breadth.

The antennae hardly, reach the end of the furca. The right
antenna of the male is swollen anterior to the geniculating joint,
and the antepenultimate segment bears & straight process, which
equals in length the penultimate segment.

The first basal segments of the female fifth feet are armed
with the customary spines. The lateral hairs of the second
basal segments are rather long. The exopodite is composed of
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strongly recurved. The hook is denticulate on its inner mar-
gin, the distal denticulations being unusually large. The outer
angle of the second segment has a small spine. The third seg-
ment is short, but distinct, and armed with two spines. The
endopodite equals in length the first segment of the exopodite.
It is two-segmented, and the distal segment is armed at the tip
with three spines, one rather stout and plumose, the other two
long snd slender.

The spines of the first basal segments of the male fifth feet
are rather small. The second basal segment of the right foot
is quadrate, its length being to its width as three to two. The
lateral hair is near the middle but on the distal portion. The
first segment of the exopodite is very short, its width being
about twice its length. The outer margin is prolonged distally,
and the inner margin, on the posterior face, bears a hyaline
lamella which is much wider at the distal end of the segment.
The second segment of the exopodite is twice as long as broad
and is quadrate in form. At about a third of its length, on
the posterior face, nearer the inner margin, is a small spine.
The lateral spine is on the outer distal angle, of medium length,
and nearly straight. The terminal hook is as long as the whole
right foot exclusive of the first basal segment, is slender, and
with a marked angle about midway of its length. The right
endopodite is two-segmented, extends something less than one-
half the length of the second segment of the exopodite, and is
tipped with two small, blunt spines. The second basal segment
of the left foot is quadrate, about two-thirds the length of the
corresponding segment of the right foot. The lateral hair is
near the distal angle. The first segment of the exopodite is
long and slender, being nearly four times as long as broad. It
is trapezoidal in form, and bears on its inner margin a rounded
hyaline projection. The second segment of the exopodite is
very slender, and bears two finger-like processes. Near the
base on the inner margin is a prominent ciliated pad. The
endopodite is slender, two-segmented, reaches about midway of
the length of the second segment of the exopodite, and is ter-
minated by two minute spines.
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denticulate on its inner margin. The endopodite is one-seg-
mented, conical in form, slightly exceeds in length the first seg-
ment of the exopodite, and is setose at tip.

The left fifth foot of the male reaches slightly beyond the
first segment of the right exopodite. The second basal segment
is quadrate, considerably smaller than the corresponding seg-
ment of the right foot. The lateral hair is situated near the
distal end of the segment. The first segment of the exopodite
is twice as long as broad, narrowing to the distal end. The
outer margin is curved, and the inner has a rounded elevation
at its middle. The second segment is slightly longer than the
first. It is setose, especially on its inner surface. It is ter-
minated with a long finger-like process, which is apparently
jointed, and a slender falciform process on the inner side. The
endopodite is one-segmented, slender, conical, setose at the tip,
and extends to nearly one-half the length of the second segment
of the exopodite.

Length of female, 1.31 mm. Length of male, 1.22 mm.

The original description of this species was from material
collected by Professor Birge near New Lisbon, Wisconsin.
Very few individuals were found, but as it seemed so distinct
in its characteristics from any other American species, there
was no hesitation in describing it. As time went on, however,
and no other specimens were found, although the state of Wis-
consin was pretty thoroughly explored, it became a question
whether it were not an abnormal form. Lt was something of
a relief to the author, therefore, when the identical form was
found in material collected by Mr. Chauncey Juday in Wino-
na lake, Warsaw, Indiana. In Mr. Juday’s collections it
was present in considerable numbers, associated with D. ore-
gonensis. The two species were easily separated, as 1. Birges
is distinctly larger than D. oregonensis.

In the fall of 1904 I collected the species at Richmond,
Indiana, and, just as I was finishing. the preparation of this
report, I found it in material collected by Professor H. S.
Pratt at Cold Spring IDarbor, Long Isiand. It is not likely
that it occurs in many other Wisconsin localities, for pretty
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extensive collections have been made in that state, but it would
seem probable that it must occur in many localities between
the Mississippi valley and the sea-board.

In the description, as given above, the original description
is modified by the more complete knowledge made possible by
the study of a larger number of individuals.

praproMUs sicinLomes Lilljeborg.
Plate XVIII, fig. 9. Plate XIX, figs. 4, 5, 7.

1889. Diaptomus siciloides Lillj., DeGuerne and Richard, p.
54; pl. I, figs. 7, 8, 28, 32.

1895. Diaptomus siciloides Herrick and Turner, p. 69; pl
VILI, fig. 10,

1897. Diaptomus siciloides Schacht, p. 154.

1898. Diaptomus sicilordes Brewer, p. 125.

1905. Diaptomus siciloides Pearse, p. 147; pl. XIIIL, fig. 5;
pl.. XTIV, figs. T, 8.

A small species. The first segment of the cephalothorax
about equals in length the three succeeding segments. The
last segment terminates in two lateral spines.

The first abdominal segment of the female a little exceeds
in length the rest of the abdomen. It is expanded laterally
and in front, and bears two small lateral spines. The second
segment is considerably shorter than the third, and the third
and the furcal rami are about equal. The furcal rami are
ciliate on the inner margin.

The antennae are 25-jointed and reach the extremity of
the furcal rami. The right male antenna is much swollen
anterior to the geniculating joint. The antepenultimate seg-
ment bears a hook which equals in length one-half of the pe-
nultimate segment.

The first basal segments of the female fifth feet are armed
with the customary spines, and the second basal segments with
the usual lateral hairs. The exopodite is composed of two
segments, the third segment being represented by two spines.
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The second segment is prolonged into the usual hook, which
is denticulate on the inner margin. The endopodite equals
the length of the first segment of the exopodite, and the tip is
armed with hairs and the two terminal spines.

The fifth fect of the male are slender, and the left foot
reaches the distal end of the first segment of the right exopo-
dite. The first basal segments are armed with rather large
spines. The second basal segment of the right foot has the
lateral hair situated at about two-thirds of its length. The
length of this segment is about twice its width; it bears upon
the distal half of its inner margin a thin hyaline lamella, quac-
rangular in form. This projects rather from the posterior
surface than immediately from the inner margin. The second
segment of the exopodite is about twice the length of the first
segment. It bears a small spine on its inner margin at about
one-third of its length. The lateral spine iz small, curved,
and situated at about two-thirds of its length. The terminal
hook is falciform, symmetrically curved, and nearly equals in
length the rest of the foot. The right endopodite is small
and slender, and reaches about one-half the length of the first
segment of the exopodite. It is armed at the tip with minute
hairs. The lateral hair of the second basal segment of the
left foot is situated near the distal end of the segment. The two
segments of the exopodite are about equal in length and are
oval in form. The first segment is setose on its inner margin.
The second segment is swollen at the base on its inner margin
into a cushion which is setose. The tip is setose and armed
with two short finger-like processes. The endopodite is very
slender, reaches about one-half the length of the second segment
of the exopodite, and is hairy at the tip.

The above description is like that of Lilljeborg with a few
corrections and additions. In his description he states that
there is a hyaline appendage of the first segment of the ex-
opodite of the male fifth foot that is “somewhat dilated.” [:u
his figure this appendage is made somewhat triangular in
form  In all the specimens I have seen, the appendage has
been distinctly quadrangular as T have figured it. T have not
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seen Lilljeborg’s types, nor have I seen any specimens from
the locality in which his specimens were obtained.  If his
figure is correct, the form which I have seen would be a variety
of D. siciloides, but as the agreement in all other details is so
close, one cannot help thinking that the exact form of this
appendage was overlooked. The endopodite of the right male
fifth foot I have found to vary considerably in length, some-
times being nearly as long as the first segment of the exopodite.

Length of the female, according to Lilljeborg, 1.3 mm. I
have found considerable variation in the length from different
localities. My southern specimens measured as follows:—fe-
male, 1.225 mm.; male, 1.1125 mm. The Wisconsin speci-
mens were somewhat smaller, the females being 1.06 mm. and
th: males 1.01 mm.

The type specimens were found in Lake Tulare, near Fres-
no, in California. Schacht states that it was the most abun-
dant species in the Illinois river near Havana. He has found
it also in collections from Spirit lake, Towa. I have found it
in material collected by Prefessor Eigenmanu in Turkey lake,
Indiana, and in collections made by Professor Birge in Hutch-
ins, Texas, and in Créve Coeur lake, St. Louis. Pearse finds
it in Nebraska. It was present in collections made for me by
Myr. Shelford in Kansas, and I have recently found it near
Hugo, Colorado. It seems likely that it will be found in the
mountain region, thus bridging over the space between Colo-
rado and California. I have found it in one locality in Wis-
consin, in Cedar lake, Washington county, where it seems to be
the only species.

The distribution of the species is a matter of a good deal of
interest. It is found from Indiana on the east to California
on the west, and from Texas on the south to Wisconsin on the
north, but nevertheless seems to be a peculiarly localized
species. Doubtless many other localities will be found, for our
knowledge of the distribution of Entomostraca is still very
meager; but some localities have been pretty thoroughly
studied ; we know the Wisconsin fauna quite well, and it seems
strange that the species should have localized itself to such an
extent in Cedar lake.
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DIAPTOMUS TYRELLI Poppe.

Plate XIX, figs. 2, 3, 8.

1888. Diaptomus T'yrelli Poppe, p. 159.

1889. Diaptomus Tyrelli DeGuerne and Richard, p. 39; pl. I,
figs. 17,18 ; pl. IV, fig. 26.

1895. Diaptomus Tyrelli Herrick and Turner, p. 76; pl. X,
fig. 9.

1897. Diaptomus Tyrells Schacht, p. 176.

Of medium size. The suture of the first cephalothoracie
segment is rather distinet. The first segment is considerably
less in length than the thres following. The last cephalotho-
racic segment is expanded into large lateral processes, and is
armed with rather large lateral spines.

The first segment of the female abdomen equals in length
the rest of the abdomen. It is broad, dilated in front, and
moderately dilated laterally. It bears prominent lateral proc-
esses, which are tipped with acute spines. The second seg-
ment is shorter than the third, and the two together are some-
what longer than the furca. The furcal rami are stout and
ciliate on both the inner and the outer margins.

The antennae are 25-segmented and reach about to the end
of the furca. The antepenultimate segment of the right male
antenna is without any special appendage.

The fifth feet of the female are slender. The spines of the
first basal segments are small and acute. The lateral hair of
the second basal segment is of moderate length. The first seg-
ment of the exopodite is more than twice as long as wide. The
second segment is long and slender, exceeding in length the
first segment. The hook is slightly curved and denticulate on
the inner margin. It is armed with three spines of which the
inner is the longest. The two inner spines represent the third
segment. The endopodite is long and slender, exceeding in
length the first segment of the exopodite. Tt is setose at the
tip, and armed with two long terminal spines which are insert-
ed well back from the end of the endopodite.
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Tn the male fifth feet, the spines of the first basal segments
are prominent and acute. The second basal segment of the
right foot is twice as long as broad. The lateral hair is situat-
ed at the beginning of the distal third. The first segment of
- the exopodite is quadrate, and bears a hyaline process on the
inner distal angle. The second segment is strongly curved and
equals in length the first basal segment. The late al spine is
straight and rather small and situated just distad of the mid-
dle. The terminal hook is slender, slightly curved, and equal
in length to the rest of the foot with the exception of the first
basal segment. It is denticulate on the inner margin. The
endopodite is small, much less in length than the first segment
of the exopodite. It is ordinarily pointed, but in some cases
the tip is rounded. The left foot reaches to the end of the
first segment of the right exopodite. The second basal seg-
ment is as long as wide, and strongly convex on the inner mar-
gin.  The lateral hair is situated near the distal end. The
first segment of the exopodite is much longer than wide
and setose on the inner margin. The second segment is about
one-half the length of the first, and the inner surface is a con-
vex setose pad. The segment is terminated with two digiti-
form processes, of which the outer is the longer. The endopo-
dite is long and slender, reaching to the middle of the second
segment of the exopodite. Tt is either one-segmented or in-
distinetly two-segmented. The tip is distinctly setose.

Length, accordng to Poppe: female, 1 mm.; male, 1.5 mm.

Length, according to Lilljeborg: female, 1.9 mum.; male, 1.8
mm.

My specimens averaged : female, 1.258 mu. ; male, 1.15 mm.

The original description by Poppe was from material col-
lected at Summit lake in the Rocky mountains, at a height of
5300 feet. Lilljeborg’s material was from Centerviile, near
Fresno, California.

The material from which my drawings were made was col-
lected by the U. S. Fish Commission in Alturas lake, Idaho.
Probably, then, it is widely distributed in the mountain re-

gion of the West.
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In the description as given above, I have adhered very close-
ly to the deseription given in De Guerne and Richard’s Ré-
viston, and the changes which T have made have been mostly
in the way of minor additions. It would appear that the
specimens of the three localities thus far known are very nearly
identical in their structure.

DIAPTOMUS LEPTOPUS I'orbes.

Plate XX, figs. 1, 2, 5, 7.

1882. D. leptopus Forbes, p. 646; pl. VIII, figs. 17-19.

1884. D. longicornis var. leptopus Herrick, p. 140.

1889. D. leptopus DeGuerne and Richard, p. 21; pl. 11, fig.
195 pl. TIT, fig. 9.

1893. D. leptopus Marsh, p. 195; pl. 111, figs. 4, 5.

1895. D. leptopus Herrick and Turner, p. 64; pl. IL, figs.
1-10; pl. IX, fig. 9.

1897. D. leptopus Schacht, p. 130.

The last cephalothoracic segment is armed laterally with
two minute spines.

The first abdominal segment of the female is somewhat less
in length than the remainder of the abdomen and the fureca.
It is dilated on the sides, and armed laterally with minute
spines. The second segment is very short, and hardly dis-
tinguished from the first. The third segment and the furea
are very nearly equal in length. The inner margins of the
furca are ciliate.

The antennae reach to the end of the furca. The right male
antenna is much swollen anterior to the geniculating joint;
the antepenultimate segment is armed with a hyaline lamella
extending its whole length, and prolonged slightly beyond the
distal end of the segment.
~ The first basal segment of the female fifth foot is armed with
the customary spine. The second basal segment has the minute
lateral hair at about the middle of its outer margin. The ex-
opodite is composed of two segments. The third segment is
represented by two spines, the outer being the smaller. The
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endopodite nearly equals in length the first segment of the outer
ramus. The two terminal spines are rather long, and the inner
margin of the tip is setose.

The first basal segment of the right fifth foot of the male is
armed with a spine of moderate size. The second basal seg-
ment is quadrangular in form, its length being about twice its
width. The lateral hair is situated nearly at the distal end
of the segment. Near the distal end of the segment, on the
posterior surface, is a sheif-like projection, from which arises
a blunt hook which extends distally over the proximal end of
the first segment of the exopodite. The first segment of the ex-
opodite is quadrangular, about twice as long as wide. The sec-
ond segment of the exopodite is rather slender, its length being -
somewhat less than three times its width. The lateral spine is
short, and situated well towards the distal end of the segment.
The terminal hook equals in length the preceding segment, is
slightly curved, and is serrulate on its inner margin. The en-
dopodite is somewhat variable in length, sometimes being about
two-thirds the length of the first segment of the exopodite, and
at others nearly equaling that segment. It is armed with fine
hairs at the tip. In the left fifth foot of the male, the spine of
the first basal segment and the lateral hair of the second are
situated as in the right foot. The length and width of the second
basal segment are about equal. The first segment of the ex-
opodite is about twice as long as wide, quadrangular in form,
with its inner distal angle setose. The second segment is irreg-
ular in form, about four times as long as wide, setose on the
inner margin. It is armed on the distal extremity with a fin-
ger-like process and a long, curved spine; this spine is setose.
The endopodite is slender, somewhat curved at its distal part,
and considerably longer than the first segment of the exopo-
dite. Tt is setose on the inner margin of the tip.

Authors vary somewhat in regard to the length. In Forbes’s
original paper, the average length is given as 1.778 mm., no
distinction being made as to sex. De Guerne and Richard give
the length as about 1.5 mm. Herrick and Turner give the
lenath of the female as 1.5 to 1.7 mm., and that of the male as
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1.4 mm. Schacht’s measurements are somewhat larger—viz.,
female, 1.89 mm;, and male, 1.83 mm. The differences in
these measurements are not very oveat, and probably arise from
the measurement of a comparatively small number of speci-
mens in cach case.

This species seems to be generslly distributed through the
Mississippi valley.

DIAPTOMUS LEPTOPUS var. PISCINAE Korbes.

Plate XX, figs. 3, 6, 8. Plate XXI, fig. 7.

1893. Diaptomus piscinae Forbes, p. 253; pl. XLI, fig. 22.
1505. Diaptomus piscinae Herrick and Turner, p. 74; pl. V,
fig. 13.

1897. Diaptomus piscinae Schacht, p. 125; pl. XX1IT, figs. 1-4.

The original description of this form by Forbes was from
specimens obtained from a small lake near Gardiner, Montana.
Schacht reports it in collections from Portage Slough, Mani-
toba. T have found it in collections made by Mr. Congdon in
Birch Iills, Alberta, and in material sent by Mr. Juday from a
lake on the University campus in Boulder, Colorado. The
points of difference made by Forbes to distinguish this from D.
leptopus are the length of the setae on the endopodite of the
female fifth foot, the more slender form of the fifth feet of the
male, and the absence of the antennal hook. These differences
" undoubtedly exist with the exception of the absence of the an-
tennal armature. I find in all my specimens the hyaline la-
mella of the antepenultimate segment of the right male antenna
just as in D. leptopus, but not quite so pronounced. Professor
Forbes kindly loaned me some slides of D. piscinae, and in the
only one which showed the male antennae the hvaline lamella
was present, though the antenna was turned so that it might
easily escape notice.

I have noticed certain other points of difference between the
two forms. The endopodites of the male fifth feet are consid
erably longer in D. piscinae. The third segment of the exopo-
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dite is indistinetly separated, is armed with two spines, and
there is a third spine on the second segment. This spinal ar-
mature was remarked by Forbes, but Schacht speaks of the-third
segment as armed with “two or three spines.” Schacht also
speaks of three spines in D. leplopus, and the figure of De
Guerne and Richard has three spines. In my statement, as
given before, I have said that there are only two spines in D.
leptopus, as that has uniformly been the case in the specimens
I have examined. It is very possible that this is a variable
feature, and while I have considered this one of the points of
difference of the variety, I think it very likely that it is not a
matter of even varietal distinetion. The second segment of the
abdomen in D. piscinae, 1 have found considerably longer than
in typical D. leplopus.

It seems to me that these differences are so slight that they
certainly should not be considered specific, and it is a question
whether they should even be thought enough to constitute a
variety. 1 have no doubt that further collections will bring
to light connecting forms, but it may be best, for a time at
least, to retain the varietal name.

DIAPTOMUS STAGNALIS Forbes.
Plate XXVTI, figs. 8, 6, 7.

1882. Diaptomus stagnalis Forbes, p. 646; pl. VIIL, figs. 8,
10;11,:12, 14,

1882. Diaptomus giganteus Herrick, p. 222: pl. 11, figs. 3,
T 15

1884. Draptomus stagnalis Herrick, p. 139 ; pl. Q, figs. 11, 13.

1889. Diaptomus stagnalis DeGuerne and Richard, p. 23; figs.
15, 165 pl. IV, fig. 14.

1895. Diaptomus stagnalis Herrick and Turner, p. 66 ; pl. III,
figs. 1-12; pl. XIII, figs. 11, 13.

1897. Diaptomus stagnalis Schacht, p. 138; pl. XXVIIIL,
fig. 2.

“Head distinet from thorax; fifth and sixth thoracie seg-
ments confluent. Lateral angles of last thoracic segment strongly
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produced backward, each angle bilobed, the outer lobe about
twice as large as the inner (in the male this segment is salient).
Abdomen peculiar in that there is a sudden narrowing at the
beginning of the third segment. First abdominal segment of
the female armed with a large spine on each side; second and
third segments subequal, about twice as wide as long. Iurcal
rami subquadrate, ciliate on the inner margin. Furcal setae
rather short, densely plumose. There is but little difference
in the length of the abdominal segments of the male.

“Antennae 25-segmented, reaching to the middle of the ab-
domen. The right antenna of the male is greatly swollen an-
terior to the geniculating joint. The antepenultimate segment
bears a broad hook-like process, which does not reach to the end
of the penultimate segment.

“Second basal segment of the fifth foot of the female with the
usual delicate hair at the outer margin. First segment of the
exopodite short and broad. Second segment large, about one
and one-half times as long as the first, armed on the middle
third of the inner margin with seven or eight very large, strong,
pointed spines, and on the outer margin and opposite the upper
spines of the inner margin with three or four spines. Third
segment distinet, armed with two spines, the outer one short,
thick, sharp, smooth, the inner one about twice as long and
armed with a few rather strong spinules. Just without these
spines, on the second segment, is a shorter smooth spine. The
endopodite of the fifth foot of the female is distinctly two-seg-
mented, the first segment subquadrate, the second as wide as
the first and nearly twice as long, and armed at the tip with two
thick, heavy spines reaching to the end of the second segment of
the exopodite. These spines are armed with heavy spinules.
Disregarding the spines, the endopodite reaches just to the end
of the first segment of the exopodite.

“Second basal segment of the right fifth foot of the male sub-
quadrate, about twice as long as wide; on the posterior surface
a large, smooth, hyaline lamella occupying about a third of the
inner margin near the middle, and near the outer distal angle
a minute cuticular process bearing a delicate hair. First seg-
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ment of the exopodite almost three times as long as broad; sec-
ond segment about as long as the first and for about the prox-
imal third nearly as wide, but beyond this considerably broader.
Marginal spine near the outer distal angle; straight, very
strong and thick, a little less than half as long as the seg-
ment. Terminal hook rather short and very stout, irregularly
curved, heavily and closely denticulate at the distal half of the
inner margin. Endopodite of the right fifth leg spatulate, not
nearly reaching the middle of the first segment of the exopo-
dite; apex rounded, armed with a few strong spines.

“Second basal segment of the left fifth foot armed at the outer
margin, a short distance above the distal angle, with a short,
thick, pointed spine. First segment of the exopodite about
three times as long as wide, armed at the distal third of the inner
margin with a few strong hairs. Second segment about half
as long as the first, having on the inner margin two cushion-
like processes (the upper, smaller one hairy, and the lower
densely tuberculate), and being armed at the tip with two proec-
esses forming a forcipate structure, the outer broad, plowshare-
shaped, the inner a long and narrow spine, hairy within. En-
dopodite of left fifth fcot one-segmented, of the same width
throughout, with a broadly rounded tip; inner margin rugose.

“Length of female, 4 to 4.5 mm. Length of male, 3.5 to
4 mm.

“This Diaptomus is the largest of the American species and
a very beautiful one. Dr. Forbes states in his original deserip-
tion that all were red throughout. Specimens taken in April,
1897, from ponds south of Urbana, Tllinois, when they were in
the height of sexual activity, were colored as follows; thorax
and anterior appendages (all but the first pair of antennae)
blue; first pair of antennae, fifth pair of legs (in the male),
and abdomen red. In the female all the legs were blue.”

The preceding description was taken from Schacht and was,
presumably, prepared under the supervision, or with the co-
operation, of Professor Forbes. I have been unable to obtain
any of the Illinois material for verification of the descripticn,
and the species has not occurred in the territory from which
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my collections have been made, although it is reported as ce-
curring not only in Illinois and Minnesota, but in Ohio, Ken-
tucky and Alabama.

The segmentation of the fifth feet of the female would indi-
cate that this is one of the least specialized of the members of
the leptopus group.

DIAPTOMUS CONIPEDATUS Sp. NOV.
Plate XX, fig. 4. Plate XXI, figs. 2-4.

A rather large species. The first cephalothoracic segment is
nearly as long as the succeeding three segments. The last
cephalothoracic segment has two minute spines on each lateral
lobe.

The first abdominal segment of the female is somewhat less
in length than the rest of the abdomen and the furca. It is
dilated in front, and slightly dilated at the sides. The latersl
dilatations are armed with small spines. The second and third
segments are about equal in length, and are broader than long.
The rami of the furca are somewhat longer than the third seg-
ment and are ciliate on the inner margin.

The antennae hardly reach the end of the furca. The right
male antenna is much swollen anterior to the geniculating joint.
The antepenultimate segment is armed with a hook-shaped proc-
ess, which is not strongly recurved; it is rather less than half
as long as the penultimate segment.

The first basal segment of the female fifth foot has the usual
spine upon its posterior surface. The second basal segment has
the customary lateral hair. The first segment of the exopodite
is short and stout. The second segment is stout and prolonged
into the usual hook which is denticulate on the inner margin.
The third segment is represented by two spines. There is also
a third spine situated outside these two. The endopodite is
much longer than the first segment of the exopodite, is armed
with short hairs on the inner margin of the tip, and has two

rather long terminal spines.
29—S. & A.
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The spines of the first basal segments of the male fifth feet
are long and slender. The second basal segment of the right
foot is nearly twice as long as wide. The lateral hair is long
and slender and situated on the distal fourth of the segment.
On the posterior surface not far from the middle line are two
hyaline lamellae projecting inward. The proximal lamella
is accompanied with a spine, and the distal lamella with a re-
curved hook. The first segment of the exopodite is twice as
long as broad, and has a blunt process on its outer distal angle.
The second segment is twice as long as the first, is slender,
very narrow at the proximal end, and grows gradually wider
towards the distal end. The lateral spine is near the distal
end, is rather long, and nearly straight. The terminal hook
is very stout, almost conical in shape, and much shorter than
the second segment. The endopodite is very small, appearing
as & small.process on the inner distal angle of the second basal
segment. The length of the second basal segment of the left
male fifth foot is a little less than twice its width. It is slightly
coneave on the outer margin. The lateral hair is situated well
towards the distal end of the segment. The fiist segment of the
exopodite is three times as long as wide, and somewhat concave
on both the inner and outer margins. The distal inner angle is
setose. The second segment of the exopodite is slightly concave
on the inner margin, and is terminated with a finger-like proe-
ess and a longer falciform spine. The endopodite is long and
slender, reaching beyond the first segment of the exopodite,
is obsenrely two-segmented, and is setose at the tip.

Length of female, 1.49 mm. Length of male, 1.325 mm.

This was found in collections made by Professor Birge at
Slidell, Louisiana. Only a few specimens were found, but it
seems to be a well-marked species. It resembles in many re-
spects 1. Lintoni and D. stagnalis, but differs in some marked
particulars.

The noticeable points of difference from D. Lintoni ave the
form of the appendage of the antepenultimate segment of the
right male antenna, the form of the terminal segment and hook
of the right male exopodite, and the terminal setae of the en-
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dopodite of the femasle fifth foot. It resembles D. stagnalis
in the antennal armature and in the general form of the male
fifth feet; but it differs in the male fifth feet, in the form of
the second segment of the exopodite, and in the form and size
of the endopodite. It differs in the female fifth feet in the
fact that the terminal spines are shorter, and that the third
segment is not distinet.

DIAPTOMUS CLAVIPES Schacht.
Plate XX, fig. 9. Plate XXI, figs. 1, 5, 6.

1897. Diaptomus clavipes Schacht, p. 178; pl. XXXIV, figs.
1-35 pl. XXXV, figs. 1, 2!

1898. Diaptomus nebraskensis Brewer, p. 123; pl. VII, figs.
1-4.

1902. Diaptomus clavipes Beardsley, p. 45.

1905. Diaptomus clavipes Pearse, p. 147; pl. XIII, fig. 6.

A large species. The first segment of the cephalothorax is
equal in length to the three following. The last segment of
the cephalothorax is armed with two small lateral spines.

The first segment of the female abdomen is longer than the
rest of the abdomen. It is much dilated in front and some-
what laterally. The lateral dilatations are not abrupt as in
many species. There are two small lateral spines. The third
segment is very short. The furca is about equal in length to
the two preceding segments.  The furcal rami are ciliate on
the inner margin.

The antennae are 23-segmented, barely reaching the end of
the furca. The right antenna of the male is much swollen an-
terior to the geniculating joint; the antepenultimate segment
is armed with a lateral hyaline lamella.

The spines of the first basal segments of the female fifth fect
are rather small and blunt. The lateral hairs of the second
basal segments are of moderate length. The length of the
first segment of the exopodite is less than twice its width. The
second segment is stout, and the hook is almost straight. Tt
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is strongly denticulate on the inner margin and less so on the
outer. It is armed with three spines. The inner two are
upon a distinct base, which represents the third segment.
These two spines are pectinate, and the inner is considerably
the longer. The endopodite is slender, zbout equal in length
to the first segment of the exopodite. It is setose at tip and
armed with two long plumose spines.

The spines of the first basal segments of the male fifth feet
are small and acute. The second basal segment of the right
foot is quadrate, with the lateral hair situated near the distal
angle. Upon its posterior surface near the inner distal angle
is a short hook-like process. On the inner margin at a little
less than half its length is a small conical process. From the
middle of the posterior surface near the distal end arises a
stout faleiform process which nearly equals in length the first
segment of the exopodite. The first segment of the right exo-
podite is equal in length to the second basal sexment. It is
arcuate, the inner surface being concave and the outer conves.
The second segment is longer than the first, quadrangular, and
has the lateral spine at the outer distal angle. The terminal
hook is rather stout, faleiform, symmetrically curved, and equal
in length to the segments of the exopodite. The inner margin
is markedly denticulate. The endopodite springs from the
inner margin of the second basal segment. It nearly equals
one-half the length of the first segment of the exopodite. It is
setose at tip.

The left foot reaches to the end of the first segment of the
right exopodite. The second basal segment is trapezoidal in
form, as wide as long, and has the lateral hair near the distal
angle. The first segment of the exopodite is longer than wide
and setose on the inner distal angle. The second segment of
the exopodite is long and slender, arising from the outer half
of the distal end of the preceding segment. Its margins are
slightly concave, and the inner margin is setose. It is termi-
nated by a digitiform process and a stout spine. This spine is
armed on its inner surface with stout spinules. The endopo-
dite is long and slender, reaching one-hslf the length of the
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second segment of the exopodite. It is spatulate in form,
armed at the tip with blunt spines, and with very minute spines
over its whole surface.

Length of the female, according to Schacht, 1.37 mm.
Length of male, 1.68 mm. According to Brewer, the female
varies from 2.25 mm. to 2.5 mm. I have not at hand enough
mature specimens to get a good average of size.

Found, according to Schacht, in West Okoboji lake, Towa.
Brewer’s material was found near Lincoln, Nebraska. Found
by Beardsley in Greeley, Colorado.

The above description was written from material sent by
Brewer. Schacht’s deseription does not correspond in all de-
tails. Tle states that the female abdomen is asymmetricsl.
This asymmetry was not noticeable in my material. He speaks
of the peculiar hook of the male fifth foot as on the first seg-
ment of the exopodite. In my specimens it is on the second
basal segment, and his figures show the same situation. This
lack of correspondence between Schacht’s figure and descrip-
tion has already been noted by Beardsley (*02). On the second
segment of the exopodite of the female fifth foot, Schacht says
there are two spines, of which the outer is the longer. I find
three spines, and the innermost is the longest. His figure
makes the inner the longest. His figure, too, omits the terminal
spines of the endopodite of the female fifth foot, although he
speaks of them in his text. There is a difference, too, in the
length of the abdominal segments as compared with the Ne-
braska material.

Tf these differences exist and are constant, D. nebraskensis
must be considered a variety of D. clavipes. I think it prob-
able, however, that if material were available for a compari-
son of specimens from the two localities, it would appear that
there is not even a varietal difference.
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DIAPTOMUS LINTONT Forbes.

Plate XXVIT, figs. 4, 5, 7.

1893. Diaptomus Lintoni Forbes, p. 252; pl. XLII, figs. 26—
28.

1895. Diaptomus Lintoni Herrick and Turner, p. 68; pl. V,
fig. 12.

1897. Diaptomus Lintoni Schacht, p. 127; pl XXVTII, fig. 1.

“A large red species oceurring commonly with D. shoshone ;
but distinguishable from it at & glance by its different shape,
its longer antennae, its smaller size, and by characters derived
from the right antenna and the fifth foot of the male. The
thorax is symmetrically clliptical in shape, broadest at the
middle. The posterior angles are not produced or bifid, but
are each armed with a minute spine. The first segment of the
abdomen of the female is not especially produced, but bears at
its broadest part a minute spine on each side. The abdomen
itself is very short, its length contained about three and one-
third times in that of the cephalothorax. The antenna of the
female is long and slender, 25-jointed, reaching a little beyond
the tip of the abdomen.

“The fifth pair of legs in this sex is similar to those of D.
shoshone, but much smaller. The inner ramus is not jointed.
It is longer than the basal joint of the outer ramus, bears two
stout plumose setae at its tip, somewhat shorter than the ramus
itself, and has likewise &t its inner tip a patch of small spines
or fine hairs.  The second segment of the outer ramus with
its terminal claw is two-thirds as long again as the preceding
segment, the breadth of the latter two-thirds its length. The
third joint is indicated by a single long, stout seta and one or
two smaller ones.

“In the male the geniculate antenna is relatively rather slen-
der, its last two joints without special appendages, its penulti-
mate with a slender transparent apical process, reaching about
to the middle of the succeeding segment, acute at tip, but
neither serrate nor emarginate.
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“Fifth pair of legs in the male usually without internal ru-
mus to the right leg, but this ramus sometimes represented by a
small rudiment. The limb is usually slender, and its terminal
claw short. The basal segment of the outer ramus is nearly
as long as the adjacent segment of the pedicel, and the slender
second segment of this ramus is fully as long. Long lateral spines
are borne near the tip of this segment. The terminal claw is
about two-thirds as long as the segment, is somewhat abruptly
angulated near its base, and slightly recurved at the tip. -The
inner ramus of the left leg is very stout and long, reaching
almost to the tip of the outer ramus, is slightly curved out-
wards, and has the apex minutely hairy. The basal segment
of the outer ramus is thick, two-thirds as broad as long, some-
what inflated within, where it extends downward beyond the
articulation with the second segment as & rounded expansion
covered with extremely fine hairs. Second segment of this
ramus longer than first, but only half as wide, bearing at its
tip, within, a rather small, obliquely projecting cushion cov-
ered with cilia, and with two stout terminal spines, one short,
blunt, straight, smooth, the other curved and plumose, its
length about half that of the segment to which it is attached.

“The total length of this species is about 2.5 mm., excluding
caudal setae; depth, .42 mm.

“This species is closely related to D. stagnalis Forbes, from
which it differs conspicuously by its smaller size, more symmet-
rical cephalothorax, without prominent or bifid angles, and
longer and more slender antennae, with longer and more slen-
der appendage to the antepenultimate segment.

“In the fifth legs of the female this species differs from D.
stagnalis, especially with respect to the inner ramus, which is
larger and longer than in the other, lacks the characteristic seg
mentation of D. stagnalis, and bears at its tip shorter and
broader setae. In the male the terminal claw of the outer
ramus of the right fifth leg is much more slender than in
D. stagnalis, and the inner ramus is much less developed.
The left leg of this pair is different in a number of details,
especially in the length and strength of the inner ramus and
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the length and dissimilarity of the setae at the end of the outer.

“Common in lakes and pools in Yellowstone park.”

The abcve is a verbatim copy of the deseription of Professor
Forbes. Nothing was added by Herrick or Schacht. The
species has not appeared in the collections which have come to
me, and I regret that I have not had an opportunity to study
the original collections. The figures of the plate are copies of
the original figures of Forbes.

DIAPTOMUS SPATULOCRENATUS Pearse.

1906. Diaptomus spatulocrenatus Pearse, p. 246 ; figs. 6-9.

Of moderate size. The first cephalothoracic segment is
three-fourths the length of the cephalothorax; it has a trans-
verse groove at about its middle. The last segment is produced
posteriorly and armed with two sharp spines on each lateral
lobe.

The abdomen of the female is stout. The first segment is
longer than the remainder of the abdomen. The second seg-
ment is one-sixth as long as the first and one-half as long as
the third. The furcal rami are one-fourth longer than wide
and ciliate on the inner margin.

The antennae are 25-segmented and reach to the end of the
furca. The right antenna of the male is swollen anterior to
the geniculating joint. The antepenultimate segment bears a
hook-shaped process, which is fully half as long as the penulti-
mate segment.

The first basal segments of the fifth feet of the female are
armed with strong spines. The lateral hairs of the second
basal segments are weak. The exopodite consists of two seg-
ments. The second segment is prolonged into a hook, which
is denticulate on the inner margin; it bears on its outer margin
three spines, of which the inner is the longest and is distinetly
plumose. The endopodite exceeds in length the first segment
of the exopodite, is setose at the tip, and bears two long plu-
mose spincs.
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The spines of the first basal segments of the fifth feet of the
male are rather long and slender. The second basal segment
of the right foot is about twice as long as broad, and c.nvex on
inner and outer margins. The lateral hair is situated at about
two-thirds of its length. It bears a small tubercle on the pos-
terior surface, near the inner margin, at about one-thir. its
length. The first segment of the right exopodite is twice as
long as wide, convex on the outer margin and concave on the
inner; the second segment is three times as long as wide,
strongly concave on the inner margin and convex on the outer.
The lateral spine is near the outer distal angle, is of medium
length and slightly curved. The terminal hook is stout, nearly
as long as the segment, bent sharply at about the middle. Tt is
denticulate on the inner margin. The endopodite is rudimen-
tary, being represented by a short, curved process.

The left foot, in length, does not reach the end of the first
segment of the exopodite of the right foot. The second basal
segment of the left foot is trapezoidal in form, three-fourths as
long as the corresponding segment, of the right foot. The lat-
eral hair is at about two-thirds its length. The first segment
of the exopodite is one-half as wide as the second basal seg-
ment, is twice as long as wide, with rounded apical angles; the
inner distal angle is setose. The second segment is less than
two-thirds the length of the first, is concave ou the inner manr-
gin and convex on the outer. It is armed at the tip with a
stout finger-like process at the outer angle, and a slender curved
process at the inner angle. The process at the outer angle is
finely denticulate on the inner margin, and the process at the
inner angle is setose. The inner margin of the second segment is
setose. The endopodite is two-segmented and nearly equals in
length the exopodite. The first segment is slender. The sec-
ond segment is oval, crenate on the inner margin, and setose at
the tip and on the inner and anterior surfaces.

Length of female, 1.47-1.58 mm. Length of male, 1.30-
1.33 mm.

This was found in Wigwam pond, Nantucket.

Pearse’s paper containing the description, of which the above
is nearly a verbatim copy, modified only to correspond to the
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order of the other descriptions, was received while this paper
was going through the press. Consequently the author has not
seen the type specimens, and there has been na opportunity to
prepare figures. Pearse speaks of it as related to Lintoni, and
1t is evident that it falls into the leplopus group, being closely
related to stagnalis as well as Lintoni. The form £ the endo-
podite of the left fifth foot of the male is a distinctive charac-
teristic.

DIAPTOMUS siaGNrcaupa Lilljeborg.

Plate XXT, figs. 8, 10, 11. Plate XXII, fig. 3. Plate XXIII,

fig. 3.

1889. Diaptomus signicauda DeGuerne and Richard, p- 55;
pl. I, figs. 15, 16, 31; pl. III, fig. 22.

1895. Diaptomus signicaudatus Herrick and Turner, p- 635
pl--VILL, fig. 185 pl. TX; fig.~10.

1897. Diaplomus signicauda Schacht, p. 164; pl. XXTIX, figs.

3-6.

A small species. The cephalothorax is broadest in front
of the middle at the sccond segment. The first segment is
about twice the length of the second. The last two segments
are confluent, and the last segment has rather broad projecting
lateral lobes with acute posterior angles ending in small spines.
The fourth thoracic segment has a slight dorsal gibbosity.

The first abdominal segment of the female is expanded in
front and laterally, and is armed laterally with minute spines;
on the posterior end on the right side it bears a finger-like proe-
ess which projects backward. This process is somewhat vari-
able in length. The second abdominal segment varies in length.
In some cases it is hardly to be distinguished from the first
segment, (P1. XXT, fig. 11), while in others it equals in length
the third segment (P1. XXIII, fig. 3). The furcal rami vary
in length from one and a half times the breadth to twice the
breadth. They are setose on the inner margin.
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The antennae are 25-segmented, and extend a little beyond
the furcal rami. The antépenultimate segment of the right
male antenna is armed with a small recurved hook.

The first basal segments of the fifth feet of the female are
armed with rather large spines. The lateral hair of the second
basal segment is short and weak. The exopodite is composed
of two segments, the third segment being represented by two
small spines. The second segment is prolonged into a rather
stout hook which is delicately denticulate on the inner margin.
The endopodite is slightly longer than the first segment of the
exopodite, is composed of one segment, armed on the inner
margin of the tip with hairs, and with two rather long terminal
spines. The terminal spines are delicately ciliate.

The fifth feet of the male are rather slender. The first ba-
sal segments are armed with the customary spines. The second
basal segment of the right foot is trapezoidal in form, and
somewhat longer than broad. The lateral hair is situated at
about two-thirds of its length. The first segment of the ex-
opodite is also trapezoidal in form, of about half the length of
the second basal segment, and is armed on its inner border with
a hyaline lamella which is widened at the distal end and ex-
tends beyond the distal angle of the segment. The second
segment of the exopodite about equals the combined lengths of
the second basal segment and the first segment of the exopo-
dite.  The lateral spine is situated at the end of the second
third of the segment. The terminal hook is symmetrically
curved, and is somewhat longer than the two segments of the
exopodite. The endopodite is broad, acuminate, and shorter
than the first segment of the exopodite.

The second basal segment of the left fifth foot of the male
has its lateral hair situated slmost at the distal angle of the
segment. The first segment of the exopodite is longer than
broad, its inner and outer margins are curved, and it is setose
on the distal third of its inner margin. The second segment
of the exopodite is twice as long as wide, the inner margin ex-
panded both at the base and at the distal end, and setose. The
distal end of the segment is setose, and armed with two finger-
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like processes. The endopodite is long and slender, reaching
well towards the end of the second segment of the exopodite..
It is setose on the inner margin of the tip.

Length of female, 1.5 mm. Length of male, 1.3 mm.

The original description was written from material obtained.
in the Sierra Nevada in California. It is probably pretty
widely distributed through the mountain region of the West.
I have found it in collections from Marlette lake, Nevada, ob-
tained by Professor C. F. Baker, from Boulder lake, Colorado,.
and Hosketts lake, California, collected by Professor Chauncey
Juday, and from several lakes in the Lake Tahoe region col-
lected by Professor II. B. Ward. One peculiarity not given
in the diagnosis should be noted, namely that the lateral spine
of the exopodite of the male fifth foot does not lie in the same
plane with the segment, but is curved to one side.

The projection on the first abdominal segment of the female,
from which the species is named, is not present in the immature
specimens, appearing only at maturity.

pIAPTOMUS NUDUs Marsh.
Plate XXI, fig. 9. Plate XXII, figs. 1, 2.

1904. Liaptomus nudus Marsh, p 147; pl. XXX, figs. 1, 2,
4, 5.

Of moderate size. The first cephalothoracic segment is
nearly equal in length to the rest of the cephalothorax. The
last cephalothoracic segment is armed laterally with two mi-
nute spines.

The first abdominal segment of the female is somewhat long-
er than the rest of the abdomen. It is dilated laterally and
armed on each side with a sharp spine. These spines are at
about the termination of the first third of the segment. The.
distal margin of the segment is extended on the right side in
a conical process which extends beyond the second segment.
The second segment is very short, and is nearly covered by
the first. The third segment is about one-third the length of
the first, and is somewhat shorter than the furca.
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The antennae reach slightly beyond the end of the furca.
The right antenna of the male is swollen anterior to the genie-
ulating joint. The antepenultimate segment bears upon its
distal extremity a hook-like process which is rather less than
half the length of the penultimate segment.

In the female fifth feet, the spines of the first basal segments
are very pronounced. The second basal segments are armed
with rather delicate lateral hairs. The first segment of the
exopodite is stout. The second segment is of the usual form,
and the hook is denticulate on its inner margin. The third
segment is represented by two spines. The endopodite equals
in length the first segment of the exopodite, and is armed at
the tip with two spines and with short hairs.

In the male fifth feet, the spines of the first basal segments
are very pronounced. The second basal segment of the right
foot is trapezoidal in form, and its length exceeds its average
width by about one-half.  The lateral hair is at about one-
third of its length from the distal end. The first segment of
the right exopodite is about as broad as long, and has its distal
angle somewhat produced. The second segment of the exopo-
dite is elongate, being more than three times the length of the
first. The lateral spine is situated at about one-third the dis-
tance from the proximal end, is hook-shaped, and is inserted af
an angle with the plane of the segment-—that is, it does not
lie in the same plane with the flat surface of the segment. The
terminal hook is elongate, falciform, with & regular curvature.
The endopodite is short, rather less in length than the first seg-
ment of the exopodite, and is of a somewhat triangular form.

The second basal segment of the left foot is similar in form
to the corresponding segment of the right foot, and is about
one-half as long. The lateral hair is situated well towards the
distal end.  The first segment of the ¢xopodite about equals
the basal segment in length, but is inore slender. The second
segment is short, armed with a terminal pad, a pad on its in-
ner surface, and with two blunt spines near the distal end.
The pads are armed with short, stiff hairs. The endopodite
is very slender and very nearly equals in length the two seg-
ments of the exopodite.
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Length of female, 1.132 mm. Length of male, 1.115 mm.

This species was found in material collected by Professor
H. B. Ward in Dead lake, Lake Michigan, Lake Rocks, and
Mirror lake,—all these lakes being in the vicinity of Pike’s
Peak. It was especially abundant in the collections from
Lake Michigan.

DIAPTOMUS WASHINGTONENSIS Sp. MOV.
Plate XXTI, figs. 5, 8, 9. Plate XXIII, fig. 2.

One of the smaller species.  The first cephalothoracic seg-
ment is somewhat longer than the combined length of the three
following segments. The last cephalothoracic segment is
armed with minute lateral spines.  The first segment of the
female abdomen is as long as the rest of the abdomen. Tt is
expanded laterally and in front and bears two small spines
laterally.  On the posterior end on the right side it bears a
finger-like process projecting backward. The second segment
is ordinarily about one-half the length of the third. The furcal
rami are about twice as long as their width and are setose on
the inner margin.

The antennac are 23-scgmented, slightly longer than the en-
tire body. The right male antenna is much swollen anterior
to the geniculating joint, and the antepenultimate segment
bears a recurved hook which is continuous with a lateral la-
mella extending back one-half the length of the segment.

The first basal segments of the female fifth feet are armed
with rather large spines.  The lateral hairs of the second basal
segments are very long and slender. The exopodite is composed
of two segments, the third segment being represented by two.
small spines. In addition to these spines, there are sometimes
present two other very minute spines. The second segment is
prolonged into the customary hook, which is denticulate on the
imner margin.  The endopodite is slightly longer than the
first segment of the exopodite, is composed of one segment, and
armed on the inner margin of the tip with hairs, and has two
rather long terminal spines.
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The fifth feet of the male are slender. The first basal seg-
ments are armed with the customary spines. The second basal
segment of the right foot is trapezoidal in form and longer than
broad. The rather long lateral hair is situated at asbout two-
thirds of its length. The first segment of the exopodite is
quadrate, its length considerably less than its width. The
length of the second segment is somewhat greater than the
combined lengths of the second basal regment and the first
segment of the exopodite. The lateral spine is situatcd beyond
the middle of the segment. The terminal hook is symmetri-
cally curved and is considerably longer than the first two seg-
ments of the exopodite. The endopodite is triangular in form,
much longer than the first segment of the exopodite, and is
sometimes indistinetly two-segmented.

The second basal segment of the exopodite of the fifth foot
of the male has its rather long lateral hair situated almost at
the distal angle of the segment. The first segment of the ex-
opodite is about as long as broad, its inner and outer margins
curved, the inner margin setose on its distal third. The second
segment is half again as long as broad, the inner margin ex-
panded at the base and at the distal end and setose. The dis-
tal end is setose and armed with two finger-like processes. The
endopodite is slender, reaches well towards the tip of the
second segment of the exopodite, and is setose at the tip.

Length of female, about 1.187 mm. Length of male, about
1.137 mm.

This species was found in material collected for me by Pro-
fessor B. H. Brown in Walla Walla, Washington.

The close relation of this form to D. signicauda is apparent.
In the female there are distinctive differences. In the male,
Lowever, the structure of the antepenultimate segment of the
right antenna and of the fifth foot are so different that I think
the validity of the species cannot be questioned. The lateral
lamella of the antennal segment I have never found in D, stg-
nicauda, while it is characteristic of D. washingtonensis. The
whole male fifth foot is much shorter and stouter in D. wash-
wglonensis, the first segment of the right exopodite has no hya-
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line lamella, the endopodite is longer and is sometimes indis-
tinetly two-segmented.  The left endopodite is very much
shorter in D. washingtonensis.

DIAPTOMUS JUDAYI Sp. NoV.
Plate XXTI, fig. 6. Plate XXIII, figs. 1, 5.

A small species.  The first cephalothoracic segment is con-
siderably longer than the three following. The last segment
is armed with minute lateral spines.

The first segment of the female abdomen is longer than the
rest of the abdomen. Tt is expanded laterally and in front
and bears two small lateral spines.  On the posterior end of
the right side it bears a finger-like process projecting backward.
This process is somewhat shorter than in the other species of
the signicauda type. The second segment is about half the
length of the third.  The furcal rami are rather less than
twice as long as their width, and are ciliate on the inner mar-
gin.

The antennae are 25-segmented and extend a little beyond
the furcal rami. The right antenna of the male is much swollen
anterior to the geniculating joint, and bears a straight process
on the antepenultimate segmeni.  This process is two-thirds
the length of the penultimate segment.

The first basal segments of the female fifth feet are armed
with the customary spines. The second basal segments have
rather long lateral hairs. The exopodite is composed of two
segments, the third segment being represented by two spines.
The second segment is prolonged into the usual hook-like proc-
ess, and is denticulate on the inner margin. The endopodite
about equals in length the first segment of the exopodite, is
armed on the inner margin of the tip with hairs, and has two
rather long terminal spines.

In the fifth feet of the male, the first basal segments are
armed with rather large spines. The second basal segment of
the right foot is trapezoidal in form and considerably longer
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than broad. The lateral hair is situated at about two-thirds
of its length and is rather long. The first segment of the ex-
opodite is trapezoidal in form, and its length and width are
about equal. Tt bears a thin hyaline lamella resembling that
in signicauda, but it is more pointed at the distal end. This
hyaline lamella is not inserted on the inner margin, but on the
posterior surface, so that as viewed from some directions only
the distal end is visible, although it really extends the whole
length of the segment. The second segment of the exopodite
is somewhat shorter than the combined lengths of the first seg-
ment and the second basal segment. The lateral spine is sit-
uated proximad of the middle of the segment. The terminal
hook is symmetrically curved, and is somewhat longer than the
two segments of the exopodite. The endopodite is broad, acu-
minate, nearly equaling in length the first segment of the exo-
podite. The second basal segment of the left fifth foot of the
male has the rather long lateral hair situated almost at the
distal angle of the segment. The first segment of the exopodite
is slightly longer than broad, has its inner and outer margins
curved, and is setose on the distal third of its inner margin.
The second segment is nearly three times as long as broad, and
has the inner margin expanded near the base and setose. It
terminates in two finger-like processes, one of which is much
larger than the other. The endopodite is long and slender,
reaching two-thirds the length of the second segment of the
exopodite.

Length of female, 0.93 mm. Length of male, 0.9 mm.

This form was found in material collected by Mr. Chauncey
Juday in Twin lakes, Colorado, and the name is given in rec-
ognition of the many collections which Mr. Juday has had
the kindness to send to me. The species in most respects
bears a very close resemblance to D. signicauda. The male
fifth foot differs in the proportions of the segments, the form
of the lamella of the first segment of the right exopodite, the
position of the lateral spine on the second segment of the same
exopodite, and in the form of the segment and the terminal

processes of the second segment of the left exopodite. The
30—S. & A.
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most noticeable point of difference, however, and the one that
at once separates this species from the others of the signicauda
group, is the form of the appendage of the antepenultimate
segment of the right male antenna.

vraproMus TryBoMmI Lilljeborg.

Plate XXVIII, figs. 1-4.

1889. Diaptomus T'rybomi DeGuerne and Richard (Lillj.), p.
58; pl I, fig. 35; pl. 1T, fig. 6; pl. IIT, fig. 14 ; pl.
IV, fig. 28.

1895. Diaptomus Trybomi Herrick and Turner, p. 57; pl
VIII, fig. 17; pl. IX, fig. 4; pl. X, fig. 18.

1897. Diaptomus Trybomi Schacht, p. 158; pl. XXXI, figs.
1-5.

“Of moderate size. Cephalothorax with greatest width at
about the middle; last two thoracic segments distinctly sepa-
rated, and the last of these as seen from above slightly produced
laterally, armed with two spines (one minute) on each side;
besides, on the right side of this segment appears a large
dorsal appendage, triangular in form, mucronate at the apex,
and produced towards the right side. The first ablominal seg-
ment of the female is especially characteristic of the species (in
the male it is formed in the ordinary manner), as in D. sig-
nmicauda asymmetrical, surpassing in length the rest of the ab-
domen.  On the anterior part this segment is armed with a
short mucronate lateral process on either side, and on the
posterior part with a large triangular process extending almost
directly to the right and slightly acuminate at the apex. The
furcal rami are quite short, not twice as long as broad.

“The first pair of antennae of the female are 25-segmented,
hardly reaching the base of the furca. The antepenultimate
segment of the prehensile antenna of the male is armed with a
straight and quite slender process, almost reaching the middle
of the penultimate segment, and provided on the outside to the
apex with small teeth.
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“The exopodite of the fifth pair of feet of the female is two-
segmented, with the unguiform process of the second segment
slightly curved, robust, denticulate on the middle part of the
inner margin, the last teeth being broader and spine-like. The
third segment is wanting and is represented only by two spines,
the outer half as long as the inner. Endopodite one-segment-
ed, hardly equal to the first segment of the exopodite, with the
apex obliquely acuminate, provided with two quite long sub-
equal spines.

“The second segment of exopodite of right foot in male is
very long, surpassing in length the first segment and the basal
segment taken together. The marginal spine of this segment
is placed within the middle. The terminal hook is slightly
curved, with the inner margin denticulate. The endopodite is
curved, ovate, broad, turning inward, mucronate at the apex,
hardly reaching the end of the first segment of exopodite. In
the left foot, the first and second segments of the exopodite are
setose within, the second obovate, hairy towards the apex, and
bearing two short spines, one of which turns inward. The en-
dopodite is one-segmented, slender, equaling in length the first
segment of the exopodite.

“Length of female, about 1.5 mm. ; length of male, 1.4 mm.”

The above is the description as given by DeGuerne and
Richard. It is added that the species was found in great
numbers at “Multrooma Falls,” Oregon. As Schacht suggests,
it is probable that the locality is Multnomah Falls.

DIAPTOMUS DORSALIS 8p. DOV.

Plate XXTIITI, figs. 8, 9. Plate XXIV, figs. 2, 3, 5, 6.

A small species. The first segment of the cephalothorax
considerably exceeds in length the three following. The last
two cephalothoracie segments are confluent. The fifth segment
has two dorsal teeth, the first of which is the more prominent
and projects backward ; the second is rounded and undulate on
its anterior margin. The last segment bears two minute later-
al spines.
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' The first abdominal segment of the female is slender and
about once and a half as long as the rest of the abdomen. It
is dilated in front and laterally. The lateral expansions are
well forward, and are terminated with lateral spines. The sec-
ond segment is short, less than one-half the length of the third.
The furcal rami are much longer than the third segment, and
much wider at the distal than at the proximal end. They are
setose on the inner margin.

The antennae are 25-segmented and slightly exceed in length
the furcal rami. The antepenultimate segment of the right an-
tenna of the male bears a hook which is considerably shorter
than one-half of the penultimate segment.

The first basal segments of the female fifth feet are armed
with small spines. The second basal segments have short lat-
eral hairs. The exopodite consists of three segments. The
third segment is very small, and is tipped with a spine. There
is also a small spine on the distal outer angle of the second seg-
ment. The second segment is prolonged into a rather blunt
hook which is denticulate on the inner margin. The endopo-
dite is shorter than the first segment of the exopodite, and is
tipped with small hairs. The two terminal spines are very
small.

The first basal segments of the male fifth feet are armed
with prominent spines. The lateral hairs of the second basal
segments of both feet are situated near the distal end of the
segment. The length and breadth of these segments are about
equal, and both are strongly curved on the inner margins. From
the middle of the inner margin of the second basal segment of
the right foot extends a small quadrangular hyaline lamella.
The first segment of the exopodite of the right foot is short, its
length and breadth being about equal. On its posterior sur-
face are two hyaline shelf-like projections. The second segment
is considerably longer than the combined lengths of the second
basal segment and the first segment of the exopodite. Its outer
margin is strongly curved. The lateral spine is large, strongly
curved, and situated about midway of the length of the seg-
ment. From near the base of the lateral spine a transverse
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ridge extends across the posterior surface of the segment. The
terminal hook is faleiform and nearly equals in length the
whole right foot. The endopodite is small and slender, consid-
erably exceeding in length the first segment of the exopodite.

The left fifth foot in length reaches the distal extremity of
the first segment of the exopodite of the right foot. The first
segment of the exopodite is somewhat longer than broad and is
armed on its inner margin with small hairs. The second seg-
ment is almost cireular in outline, and also has the inner maxr-
gin setose. It is tipped with a finger-like process and with a
longer slender spine. The endopodite is slender, somewhat
conical in shape, and reaches to about the middle of the second
segment of the exopodite.

Length of female, 1.13 mm. Length of male, 1.069 mm.

This species was found in collections made by Professor Birge
at Guzman and Milneburg, Louisiana. In the Guzman collec-
tions it was associated with 7). mississippiensis. The form of
the male fifth feet, however, and the dorsal process of the female
make it easy to distinguish the two species. The particularly
distinguishing features of D. dorsalis are the hyaline append-
ages of the segments of the right male fifth foot, and this
dorsal process. The process very probably resembles that in
D. gibber Poppe, but as DeGuerne and Richard give no figure,
one cannot he certain.

DIAPTOMUS SALTILLINUS Brewer.
Plate XXIIT, figs. 4, 6, 7, 10. Plate XXIV, fig. 1.

1897. Diaplomus albuguerquensis Schacht, p. 146; pl. XXVII,
figs. 2, 4.

1898. Diaptomus saltillinus Brewer, p. 127; pl. VII, figs. 5-9.

1905. Diaplomus saltillinus Pearse, p. 148; pl. XIV, figs. v,
10.

Of moderate size. The first cephalothoracic segment equals
in length the three following. The last cephalothoracic segment
is expanded in lateral lobes, each of which bears two minute
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spines. The fifth segment of the female has a projecting tooth
at the middle of the dorsal surface.

The first abdominal segment of the female exceeds the rest
of the abdomen in length. It is much dilated in front. The
lateral dilatations are rather slight, at the proximal fourth of
the length, and armed with minute spines. The second and
third segments are about equal in length, and each is somewhat
shorter than the furca. The furcal rami are longer than broad
and ciliate on the inner margin.

The antennae are 25-segmented and reach to the end of the
furca. The right antenna of the male is much swollen anterior
to the geniculating joint; the antepenultimate segment bears a
stout hook which is about one-half the length of the penultimate
segment.

The spines on the posterior surface of the first basal seg-
ments of the female fifth feet are prominent. The lateral hairs
of the second basal segments are slender. The length of the
first segment of the exopodite is more than twice its width.
The second segment is prolonged into a hook of slight curva-
ture, and is denticulate on the inner margin. The third seg-
ment is distinet and armed with two spines. The endopodite
is one-segmented, about one-half the length of the first segment
of the exopodite, and setose at the tip.

The first basal segments of the fifth feet of the male are
each armed with a prominent siender spine as in the case of
the female fifth feet. The second basal segment of the right
foot is as broad as long. It has a tooth-like process at the
middle of its inner margin and a small hyaline process on the
posterior surface near the distal end of the segment. The lat-
eral hair is near the distal end. The first segment of the ex-
opodite is short, its length being a little more than one-half its
breadth. It is produced at the outer distal angle, and bears a
small fold on the posterior surface near the distal end. The
second segment is stout, its length being to its breadth in the
proportion of three to two. The lateral spine is situated to-
wards the distal end, is straight, and equals in length the two
segments of the exopodite. The terminal hook is slender, and so
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sharply curved at the middle that the two parts make very
nearly a right angle with each other. TIts length equals that of
the whole right foot. It is finely denticulate on the proximal
half of the inner margin. The endopodite is short, stout and
pointed, equaling in length the first segment of the exopodite.
It is setose at the tip. The left foot reaches beyond the middle
of the second segment of the right exopodite. The second
basal segment is longer than broad, and nearly equals in length
the corresponding segment of the right foot. The lateral hair
is near the distal end. The first segment of the exopodite i3
twice as long as wide, and setose on the inner margin. The
second segment is spherical in form, setose on its inner margin,
and is terminated by & setose finger-like process and a slender
falciform spine. The endopodite is slender, equal in length
to the first segment of the exopodite, and setose at tip.

Length of female, 1.5 mm. Length of male, 1.25 mm.

Locality, temporary pools near Lincoln, Nebraska.

If D. albuquerquensis Schacht is identical with D. saltil-
linus, this species is also found in Florida. The relationship
of D. albuquerquensis Schacht to D. saltillinus is discussed un-
der D. albuquerquensis.

DIAPTOMUS ALBUQUERQUENSIS Herrick.

Plate XXIV, figs. 4, 7-10. Plate XXV, fig. 1.

1895. Diaptomus albuquerquensis Herrick, p. 45; figs. 16-26.

1895. Diaptomus albuquerquensis Herrick and Turner, p. 67;
pl. VI; figs. 1-3; pl. V1L, figs. 1-11.

1904. Diaptomus Lehmeri Pearse, p. 889; figs. 1-4.

Of moderate size. The cephalothorax is broadest at the mid-
dle. The first segment is about equal in length to the three
following. The last segment in the female bears a blunt dorsal
tooth; the segment is expanded laterally, each wing bearing
two rather prominent spines.

The first abdominal segment of the female equals in length
the remainder of the abdomen and the furea; it is dilated lat-
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erally and in front, and bears a strong spine on ecach side.
The second segment is short, being only about one-half the
length of the third. The third segment and the furcal rami
are about equal in length. The fuveal ram: are ciliate on hoth
the inner and outer margins.

The antennae are 25-segmented, and reach to the end of the
furca. The right antenna of the male is much swollen ante-
rior fo the geniculating joint; the antepenultimate segment
bears a slightly recurved hook considerably less in length than
the penultimate segment. In the female fifth feet, the spines
of the first basal segments are pronounced. The first segment
of the exopodite is about twice as long as wide. The hook of
the second segment is nearly as long as the first segment, is
slightly curved, and is denticulate on the inner margin. The
hook has a single fine tooth on the outer margin. There is a
small spine at the base of the third segment. The third seg-
ment is distinet, and bears two spines of which the inner is the
longer. The endopodite is indistinetly two-segmented, and is
about one-half the length of the first segment of the exopodite.
It is setose at tip.

In the male fifth feet, the spines of the first basal segments
are stout. The length of the second basal segment is some-
what less than twice its width; it is trapezoidal in form, and
wider at the distal end. The lateral hair is situated close to
the distal end of the segment. The proximal inner angle is ex-
panded into a wing-like process. At a little less than one-half
its length, there is on the inner margin a recurved hyaline
tooth. On the posterior surface of the segment is a two-headed
hysaline process. The first segment of the exopodite is short,
its length being only about one-half its width. The outer dis-
tal angle is somewhat extended. The segment has a hyaline
lamella on its posterior surface, and a small hyaline projection
from its posterior distal border. The second segment of the
exopodite is between three and four times as long as the first
segment. The lateral spine is situated at about four-fifths
of its length, is long, nearly straight, and finely denticulate on
its inner margin. On the posterior surface of the segment,
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about midway ef its length, is an oblique ridge. The terminal
hook is longer than the rest of the foot, regularly curved and
finely denticulate on the inner margin. The right endopodite
is one-segmented, about equal in length to the first segment of
the exopodite, and is setose at the tip.

The left foot reaches beyond the end of the first segment of
the exopodite. The second basal segment is elongate, but
shorter than the corresponding segment of the right foot. The
lateral hair is situated at rather more than two-thirds the
length of the segment. The first segment of the exopodite is
about twice as long as wide; the inner margin is convex and
setose. The second segment of the exopodite is about equal in
length and width; it is terminated by a blunt process and a
slender, curved spine; its inner margin has two setose pads.
The endopodite is slender, one-segmented, equal in length to
the first segment of the exopodite, and setose at the tip.

Length of female, 1.765 mm. Length of male, 1.581 mm.

Localities: Albuquerque, New Mexico, City of Mexico, and
Hugo, Colorado.

It was found impossible to get authoritative examples of this
species, as the material was not preserved by Herrick, and the
author was unsuccessful in dredging in the same loeality. The
description is from the material obtained in pools near Hugo,
Colorado. Herrick does not mention or figure the tooth on the
inner margin of the first basal segment of the right fifth foot of
the male, or the dorsal tooth on the cephalothorax of the female.
While it is possible that these features, which were not de-
seribed either by Pearse, are local variations, it does not seem
probable, inasmuch as the correspondence is so complete as far
as the published descriptions go. It seems probable that these
features were overlooked.

It may be noticed that D. albuquerquensis, D. dorsalis and
D. saltillinus are very closely related to each other, and it is
possible that intermediate forms may be found.

Schacht deseribes D. albuquerquensis from material collected
in Florida. Just what Schacht had it is pretty difficult to tell,
as he gives only two figures, but it seems evident that D. albu-
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querquensis Herrick and D. albuquerquensis Schacht are not
identical. The figure of the male fifth foot given by Schacht
is very different from that figured by Herrick, and I think it
probable that it belongs to D). saltillinus Brewer. The figure
of the female fifth foot is of neither D. saltillinus nor D. albu-
querquensis, as both species have a short endopodite. Schacht
states that his D. albuquerquensis was found in connection with
D. mississippiensis, and his figure would correspond very well
to the fifth foot of the female of that species. It seems proba-
ble, then, that Schacht’s description is & composite of D. sal-
tillinus and D. mississippiensts, and that he had no specimens
of D. albuquerquensis.

DIAPTOMUS ASYMMETRICUS Sp. NOV.
Plate XXV, fig. 6. Plate XXVI, figs. 1, 3, 4.

A small species. The first cephalothoracic segment is long-
er than the three following. The second, third and fourth
segments are about equal in length, the fifth somewhat longer.
The lateral expansions of the last thoracic segment are armed
on each side with an acute spine.

The first segment of the female abdomen is much longer
than the rest of the abdomen. It is expanded laterally at a
little less than one-third its length; the dilatations are armed
with acute spines which are slightly recurved. The dilatation
on the front of the segment is very pronounced. At about
two-thirds the length of the segment, and on the right side, is
a blunt, rounded projection, which is much more prominent
than the lateral dilatation. The second segment is short. The
third segment is fully four times as long as the second, and is
about equal in length to the furca. The distal end of the fur-
cal ramus is nearly twice as wide as the proximal; the furcae
are ciliate on the inner margin.

The antennae are 25-segmented, and in the female extend
beyond the tip of the furcae. The right antenna of the male
is much swollen anterior to the geniculating joint. The an-
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tepenultimate segment bears a recurved, hook-shaped process,
which is about one-half the length of the penultimate segment;
on the outer surface of this hook, and extending down the seg-
ment, is an inconspicuous hyaline lamella.

The first basal segments of the female fifth feet are armed
with long and rather slender spines. The lateral hairs of the
second basal segment are short and weak. The exopodite con-
sists of three segments. The first segment is more than twice
as long as its width.  The second segment has a small spine
on the outer distal angle; its inner margin is only slightly
curved and is finely denticulate. The third segment is dis-
tinet and bears two spines, of which the inner is the longer.
The endopodite is shorter than the first segment of the exopo-
dite, and is one-segmented, or indistinetly two-segmented; its
tip is setose, two of the setae being especially prominent, but
hardly large enough to be called spines.

The spines of the first basal segments of the male fifth feet
are long and acute. The second basal segment of the right
foot is rectangular and longer than broad; the lateral hair is
near the distal end of the segment; on the inner margin, about
midway of its length, is a prominent hyaline projection with
a semi-elliptical outline. The first segment of the exopodite is
short, its length being to its breadth as one to one and one-half;
on the posterior surface is a ridge running from the inner
margin to about the middle of the segment. The second seg-
ment of the exopodite is slightly longer than the combined
length of the second basal segment and the first segment of the
exopodite; the outer margin is angular; the lateral spine is
stout, slightly sigmoid, and is situated just beyond the angle
near the end of the proximal half of the segment; on the pos-
terior surface of the segment, nearly opposite the distal edge
of the lateral spine, is a curved transverse ridge extending
nearly across the segment.  The terminal hook is strongly
curved, faleiform, slightly longer than the rest of the exopo-
dite and the first basal segment, and is finely denticulate on
the inner margin. The endopodite is one-segmented, about
twice as long as the first segment of the exopodite, and is se-
tose at the tip.
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The left fifth foot reaches to about one-third the length of
the second segment of the right exopodite. The second basal
segment is trapezoidal, its proximal end being the wider; the
lateral hair is near the distal end. The first segment of the
exopodite is longer than broad, the inner and outer margins
convex, and the inner margin setose. The inner margin of
the second seginent is a semicircular setose pad; the segment
is terminated with a slender digitiform process and a long and
slender spine, the two forming a forcipate structure.  The
endopodite is slender, one-segmented, longer than the first seg-
ment of the exopodite, and setose at the tip.

Length of female, 1.39 mm. Length of male, 1.16 mm.

This species was found in collections made by Prof. C. F.
Baker at Havana, Cuba.

DIAPTOMUS PURPUREUS Sp. NOV.
Plate XXV, figs. 4, 7. Plate XXVI, figs. 2, 5.

A large species.  The first segment of the cephalothorax
equals the three following. The second, third and fourth are
about equal in length, the fifth somewhat longer. The laterai
expansions of the last cephalothoracic segment are armed on
each side with a small, acute spine.

The first segment of the female abdomen is longer than the
rest of the abdomen. The lateral dilatations are near the
proximal end of the segment, are not marked, and are armed
with small, acute spines. The second segment is short, being
only about one-quarter the length of the third. The third seg-
ment and the furca are nearly equal. The distal ends of the
furcal rami are wider than the proximal; the inner margins
are ciliate.

The antennae are 25-segmented, and in the female barely
reach the end of the first abdominal segment. The right an-
terna of the male is much swollen anterior to the geniculating
joint; the antepenultimate seoment bears a recurved, hook-
shaped process which is about one-half the length of the penul-
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timate segment. On the outer surface of the hook, and ex-
tending down the side of the segment, is an inconspicuous hya
line lamella.

The first basal segments of the female fifth feet are armed
with long and stout spines.  The lateral hairs of the second
basal segments are short and weak. The exopodite consists
of three segments; the first segment is stout, its length being
to its breadth as four to two and one-half. The second segment
has a small spine on its outer distal angle; the inner margin
of the hook is concave and armed with prominent teeth. The
third segment is distinet and bears two spines, of which the
inner is the longer. The endopodite is one-segmented, 1s
more than one-half the length of the first segment of the exo-
podite, and at the tip is setose and bears two long spines and
one small one.

The spines of the first basal segments of the fifth feet of the
male are acute and rather small. The second basal segment
is trapezoidal in its general outlire, longer than broad, its dis-
tal end the broader, and is distinctly convex on its inner and
outer margins; the lateral hair is small and is near the distal
end; on the inner margin, beyond the middle, is a hyaline
projection with a rounded outline. The first segment of the
exopodite is wider than long, and bears on its posterior face at
about two-thirds of its length a transverse ridge. The second
segment of the exopodite is a little more than twice as long as
wide, and approximately rectangular in form; about midway
of the posterior surface is a short, curved ridge; at the middle
of the posterior surface, near the outer margin, is a semi-cir-
cular hyaline projection; the lateral spine is near the distal
end of the segment; the terminal hook is about as long as the
rest of the right foot exclusive of the first basal segment, is
slender, and bent at near its middle into very nearly a right
angle; the denticulations of its inner margin are very fine.
The endopodite of the right fifth foot is short and stout, barely
exceeding one-half the length of the first segment of the exopo-
dite, and is setose at the tip.



478  Wasconsin Academy of Sciences, Arts, and Letters.

The left foot reaches to one-half the length of the second
segment of the right exopodite. The second basal segment is
long and rectangular, equaling in length the correspond-
ing segment of the right foot, but is not so wide; the lateral
hair is situated not far from the distal end of the segment.
The first segment of the exopodite is twice as long as wide, of
nearly the same width through its whole length, the inner and
outer margins slightly convex, the inner margin setose. The
second segment is conical in form, with a rounded ciliate pad
on its inner margin; the segment terminates in a blunt digi-
tate process. The endopodite of the left fifth foot is one-seg-
mented and shorter than the first segment of the exopodite; it
is setose at the tip.

Length of female, 2.56 mm. Length of male, 2.24 mm.

This was collected by Prof. C. F. Baker in Havana, Cuba,
and was found associated with D. asymmetricus.

The species is very conspicuous, for, in addition to being of
large size, the furcae, the furcal setac and the distal ends of
the antennae are colored a deep purple.

DIAPTOMUS SANGUINEUS Iorbes.

Plate XX VI, figs. 2, 5.

1876. Diaptomus sanguineus Forbes, pp. 15, 16, 23; figs. 24,
28-30.

1882. Duaptomus sanguineus Forbes, p. 647; pl. VIII, figs.
1-7, 13.

1884. Diaptomus sanguineus Herrick, p. 138; pl. Q, fig. 12.

1884. Diaptomus minnetonke Herrick, p. 188; pl. Q, figs.
8-10. ol

1889. Diaptomus sanguineus DeGuerne and Richard, p. 20;
figs. 9-11; pl. IV, fig. 24.

1893. Diaptomus sanguineus Marsh, p. 195 ; pl. III, figs. 1-8.

1895. Diaptomus sanguineus Herrick and Turner, p. 71; pl.
V, figs. 8, 9; pl. XIII, fig. 12.

1895. Diaptomus minnetonka Herrick and Turner, p. 71; pl.

XIIT, figs. 8-10.
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1897. Diaptomus sanguineus Schacht, p. 133; pls. XXIII,
XXIV, XXV.

1898. Diaptomus sanguineus Brewer, p. 124.

1905. Diaptomus sanguineus Pearse, p. 147.

Rather large. The first segment of the cephalothorax is
nearly equal in length to the vest of the cephalothorax. The
last segment of the cephalothorax is produced laterally, and
armed on each side with two rather prominent spines. The
fifth cephalothoracic segment of the female has a pronounced
dorsal hump. ;

The first abdominal segment of the female equals the rest
of the abdomen including the furca. It is expanded laterally
and in front, and bears two pronounced lateral spines. The
second segment is about one-half as long as the third.  The
furcal rami are setose on the inner margin.

The antennae are 25-segmented and somewhat longer than
the cephalothorax. The right antenna of the male is much
swollen anterior to the geniculating joint. The antepenulti-
mate segment bears at its distal end a short, stout, recurved
hook, which is continuous with a lateral hyaline lamella of the
segment.

The female fifth feet are rather stout. ~ The spines of the
first basal segments are of moderate size. The lateral hairs
of the second basal segments are commonly long, reaching
nearly to the end of the first segment of the exopodite. ~ The
first segment of the exopodite is twice as long as broad. The
second segment is produced into the customary hook, which is
dentate on the inner margin.  The third segment is repre-
sented by two spines, of which the outer is the shorter. ~ The
endopodite is slender, variable in length, but commonly much
shorter than the first segment of the exopodite. It is setose
at tip, and armed with two rather long spines.

In the male fifth feet, the spines of the first basal segments
are rather small. The second basal segment of the right foot
is trapezoidal in form, wider at the distal end. TIts length is
about twice its average width. The outer distal angle is pro-
longed into a blunt or acute spine; the lateral hair is near the
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distal end. The first segment of the exopodite is small and
quadrate. The second segment has about the same width as
the first, and its length is about that of the second basal seg
ment. Its outer margin is convex and its inner sinuous. The
lateral spine is situated at about two-thirds the length of the
segment, and is commonly straight and rather weak. The ter-
minal hook is falciform with a regular curve, is denticulate on
the inner margin, and is about equal in length to the second
segment of the exopodite. The right endopodite is short and
stout, much shorter than the first segment of the exopodite,
setose at tip. IFrequently the joint between it and the second
basal segment disappears, and the endopodite appears simply
as a prolongation of the inner distal angle of the second basal
segment.

The left fifth foot reaches to the end of the second basal seg-
ment of the right foot. The second basal segment is quadrate,
its inner margin strongly convex. The lateral hair is situated
at the outer distal angle, is stout and plumose. The first
segment of the exopodite is small and trapezoidal, widest at
the base. The second segment is twice the length of the first,
armed on its inner surface with a hemispherical setose pad.
It terminates in two curved spines forming a forcipate struct-
ure. The inner spine is movable, bears a small tubercle on the
inner side of its base, and is setose. The endopodite is about
three times as long as broad, longer than the first segment of
the exopodite, and is setose at tip.

Length of female, 1.4 to 2.12 mm. Length of male, 1 to
2 mm. (Schacht).

Occurs only in the early spring in stagnant pools. It is
found quite generally in the Mississippi valley. It has been
found as far east as New York, as far north as Wisconsin and
Minnesota, as far west as Nebraska, and as far south as Ala-
bama.

D. sanguineus is a very variable species. Some of these
variations have been discussed in some detail by Schacht. The
variations do not seem to be so great, however, as necessarily
to raise any question as to specific identity. Inasmuch as there
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is a succession of forms in some pools in the spring, Herrick
has maintained a heterogenetic character of this species, but
his conclusions have not been verified by other authors. The
exigencies of the life of the species may explain its variability.
From the fact that its life is so short, we might expect some lo-
calization of species, inasmuch as there is hardly time for
dispersion in the ordinary ways, and it is very possible that
extended study will show that there are very definite local
varieties.

Schacht considers D. armatus Herrick a variety of D. san-
guineus. While T think this identification is probably correct,
I have not ventured to include this among the list of syno-
nyms, for Herrick’s description is so very meager that it is
impossible to know what form he had before him.

praproMUs EISENI Lilljeborg.

Plate XXV, fig. 3. Plate XXVI, figs. 6, 8.

1£89. Diaptomus Diseni DeGuerne and Richard, p. 44; pl
I, figs. 19, 29, 83.

1895. Diaptomus Biseni Herrick and Turner, p. 58; pl. X,
fig. 11.

1897. Diaptomus Hiseni Schacht, p. 162.

1898. Diaptomus Eiseni Brewer, p. 128; pl. VII, figs. 9-12.

Among the largest of the genus. The cephalothorax is
widest at the posterior part of the head. The first segment
does not equal in length the rest of the cephalothorax. The
last two thoracic segments are commonly confluent above, or
indistinetly separated. The lateral lobes of the last segment,
seen from above, are, in the female, short, the anterior and
posterior angles somewhat acute, and the lateral obtuse. The
lateral spines of the last segment are short and thick.

The first abdominal segment of the female equals or exceeds
in length the rest of the abdomen including the furca. It is
swollen laterally and in front, and bears on the lateral expan-
sions rather large spines which project backwards. The second

31—S. & A.
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segment is very short, and the third and the furca are nearly
equal in length. The furcal rami are ciliate on both inner
and outer margins.

The antennae ave 25-segmented, and in the female reach the
lateral processes of the first abdominal segment. The ante-
penultimate segment of the right male antenna has & long, re-
curved, acuminate process, which reaches about to the end of
the antenna.

In the fifth foot of the female, the first segment of the exo-
podite is twice as long as wide. The second segment is pro-
longed into the customary hook. This segment bears a spine
at its outer angle and is denticulate on its inner margin. The
third segment is distinet and bears two strong spines, of which
the inner is longer and is serrate on its margins.

The endopodite nearly equals in length the first segment of
the exopodite, is indistinetly two-segmented, is setose at tip,
and bears two rather long spines.

In the fifth feet of the male, the spines of the first basal seg-
ments are rather small. The second basal segment of the
right foot is wider than long, has a peculiar rugose expansion
of the inner margin, and bears the lateral hair at about two-
thirds of its length. The first segment of the exopodite is short,
its length being less than its breadth. It is produced on the
outer distal angle, and bears a small tubercle on the inner
margin near the distal end. The sccond segment is twice as
long as broad, convex on the outer margin, and concave on the
inner. The lateral spine is placed near the outer distal angle
and is serrate on the inmer side. The terminal hook is about
as long as the whole right foot exclusive of the first basal seg-
ment; it is abruptly bent at somewhat less than half its length,
making very nearly a right angle. The inner margin is den-
tate. The endopodite is slender, indistinctly two-segmented,
and once and a half as long as the first segment of the exopo-
dite. The left foot reaches nearly to one-half the length of
the second segment of the right exopodite. The second basal
segment is as long as wide, with the lateral hair placed near
the distal end. The first segment of the exopodite is twice as
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long as wide, convex on both inner and outer margins, and
with the inner margin setose. The second segment is slightly
longer than the first, and armed with two setose pads on its
inner margin. It terminates in a blunt digitiform process,
and from the inner margin projects an acwminate, curved
spine.  The endopodite is slender, indistinetly two-segmented,
reaches about one-half the length of the second segment of the
exopodite, and is setose at tip.

Length of female, 4 mm. Length of male, 3.5 mm.

The original description was from material found in F resno,
California. It was later reported by Brewer from Lincoln,
Nebraska.  These are thus far the only localities for the
species, but doubtless it will be found at intermediate points.

The description, as given above, is largely a compilation
from DeGuerne and Richard and Brewer, with such modifica-
cations as a very limited personal acquaintance with the
species has permitted.

In the plate, the figures of the antenna and female fifth
foot are from DeGuerne and Richard, the male fifth foot from
a preparation kindly loaned by Professor 1. B. Ward.

DIAPTOMUS NOVAMEXICANUS IHerrick.

Plate XXVT, figs. 9, 10.
1895. Diaptomus novamezicanus Herrick, p. 46, figs. 27-29.
1895. Diaplomus novamezicanus Herrick and Turner, p. 70;
pl. VI, figs. 7-10.
1897. Diapltomus novamexicanus Schacht, p. 149.

“A small species of robust form. ‘ephalothorax widest in
front of the middle. The first segment equals in length the
rest of the cephalothorax. The last segment is armed on each
side with a minute spine.

“The first abdominal segment, of the female exceeds in length
the rest of the abdomen. Tt is dilated laterally, and armed on
each side with a small spine.  The second segment is very
short.  The furcal rami equal in length the preceding segment.
The furcal setae are short.
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“The antennae are 25-segmented and reach the furca, or
sometimes the end of the furca. The right antenna of the
male is swollen anterior to the geniculating joint; the antepe-
nultimate segment has a lateral lamina which is prolonged at
the end of the segment into a hook which barely reaches the
end of the penultimate segment.

“In the female fifth foot, the spines of the first basal seg-
ments are large. The second segment of the exopodite has a
strongly curved hook, which is denticulate on the inner mar-
gin. The third segment of the exopodite is distinet, and
bears two spines.  The endopodite is one-segmented, hardly
equaling in length the first segment of the exopodite; the tip
is armed with two spines and is setose.

“In the male fifth feet, the spines of the first basal segments
are large. The second basal segment of the right foot is
quadrate, rather longer than broad. The first segment of the
exopodite is quadrate and shorter than the second basal seg-
ment. The second segment of the exopodite is three times as
long as broad, convex on the outer margin and concave on the
inner. The lateral spine is at about two-thirds its length,
and is rather short. The terminal hook is symmetrically
curved and nearly equal to the combined length of the rest of
the exopodite and of the second basal segment. The right en-
dopodite is one-segmented, setose at tip, and equal in length to
the first segment of the exopodite.

«The left fifth foot of the male reaches the end of the first
segment of the right exopodite. The first segment of the ex-
opodite is oval. The second segment is nearly equal in length
to the first; it terminates in two strong spines, and has a setose
lamina st its base on the inner margin. The endopodite is one-
segmented, setose at tip, and reaches fo the middle of the
second segment of the exopodite. The animal is for the most
part colorless, but sometimes is blue or red.

“Length of female, 1.1 to 1.2 mm.”

Locality, the tank of the city works at Albuquerque, New
Mexico.

The above is the description of Herrick, and the figures of
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PLATE XYV.
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EXPLANATION OF PLATE XV.

. Diaptomus oregonensis; fifth feet of male ()< 290).

. Diaptomus Reighardi: fifth feet of male (1< 290).

. Diaptomus mississippiensis: fifth feet of male (< 290).

. Diaptomus oregonensis: fifth feet of female (< 375).

. 5. Diaptomus mississippiensis: abdomen of female (X 165).
.”Di(zptomus Reighardt: abdomen of female (< 290).

. Diaptomus oregonensis: abdomen of female (< 165).

. Diaptomus mississippiensis: fifth feet of female (< 290).
. Diaptomus Reighardi: fifth feet of female (X< 375).
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PLATE XVIL
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Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Trig.
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Fig.
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EXPLANATION OF PLATE XVI.

. Diaptomus pallidus: fifth feet of male ()< 190).

. Diaptomus pallidus: abdomen of female (X 165).

. Diaptomus pallidus: fifth feet of female (3> 290).

. Diaptomus Bakeri: abdomen of female (X< 155).

. Diaptomus Bakeri: terminal segments of right antenna of male

(X 155).

. Diaptomus Bakeri: fifth feet of male (X 165).

. Diaptomus tenuicaudaius: abdomen of female (X 165).
. Diaptomus tenuicaudatus: fifth feet of male (> 290).

. Diaptomus Bakeri: fifth feet of female (X 29C).



Trans. Wis. Acad., Vol. XV. Plate XVI.

C. D. Marsh del.
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PLATE XVII.
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EXPLANATION OF PLATE XVII.

Fig. 1. Diaptomus sicilis: fifth feet of male (3¢ 290).

Fig. 2. Diaptomus tenuicaudatus: fifth feet of female (X 290).

Fig. 3. Diaptomus tenuicaudatus: terminal segments of right antenna
of male (< 290). :

Fig. 4. Diaptomus sicilis: terminal segments of right antenna of male
(X 290).

Fig. 5. Diaptomus sicilis: fifth foot of female (3¢ 290).

Fig. 6. Diaptomus Ashlandi: fifth foot of female ()X 375).

Fig. 7. Diaptomus minutus: fifth foot of female (X 375).

Fig. 8. Diaptomus Ashlandi: fifth feet of male (X 290).

Fig. 9. Diaptomus sicilis: abdomen of female ()< 165).

Fig. 10. Diaptomus Ashlandi: terminal segments of right antenna of
male ()< 290).

Fig. 11. Diaptomus minutus: terminal segments of right antenna of

male (X 290).



Trans. Wis. Acad., Vol. XV. Plate XVII.

1

C. D. Marsh del.



—

I "
-~ Yo
- ¥ . H
- . '
D)
7
’
- z N b
— R
o
et
e T e
: H et}
i : :
, i
'
|
an
e
- P . P



Marsh—North American Species of Diaptomus. 493

PLATE XVIIL
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Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

EXPLANATION OF PLATE XVIII.

. Diaptomus minutus: abdomen of female (X 165).

. Diaptomus shoshone: fifth feet of male (3 108).

. Diaptomus shoshone: abdomen of female (X 68).

. Diaptomus shoshone: terminal segments of right antenna of

male ()< 180).

. Diaptomus shoshone: fifth foot of female ()X 108).

. Diaptomus Birgei: abdomen of female (X 165).

. Diaptomus minutus: fifth feet of male (< 290).

. Diaptomus Birgei: terminal segments of male antenna (X 290).
. Diaptomus siciloides: fifth foot of female (X 290).



Trans. Wis. Acad., Vol. XV. Plate XVIII.

1 2

C. D. Marsh del.
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PLATE XIX.
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Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

EXPLANATION OF PLATE XIX.

1. Diaptomus Birgei: fifth foot of female (< 290).

2. Diaptomus Tyrelli: abdomen of female ()< 156).

3. Diaptomus Tyreldi: fifth feet of male (X 190).

4, Diaptomus siciloides: terminal segments of right antenna of
male (< 290).

5. Diaptomus siciloides: fifth feet of male () 190).

6. Diaptomus Birgesi: fifth feet of male (3 190).

7. Diaptomus siciloides: abdomen of female () 165).

8. Diaptomus Tyrelli: fifth foot of female (X 290).
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PLATE XX.
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Fig.
Fig.
Fig,
Fig.
Fig.

Fig.
Fig.
Fig,
Fig.
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EXPLANATION OF PLATE XX.

. Diaptomus leptopus: fifth foot of female (< 190).
. Diaptomus leptopus: abdomen of female (> 158).

Diaptomus leptopus var. piscince: abdomen of female (X 76).

Diaptomus conipedatus: abdomen of female ()< 183).

Diaptomus leptopus: terminal segments of right antenna of
male (< 290).

. Diaptomus leptopus var. piscinee: fifth feet of male (X 165).

. Diaptomus leptopus: fifth feet of male (< 256).

. Diaptomus leptopus var. piscinee: fifth foot of female (< 165).
. Diaptomus clavipes: fifth foot of female (< 165).



Trans. Wis. Acad., Vol. XV. Plate XX.
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PLATE XXI.
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Fig.
Fig,

Fig.

Fig.
Fig.
Fig.

Fig.

Fig,.

Fig.

EXPLANATION OF PLATE XXI.

1. Diaptomus clavipes: abdomen of female (< 190).

2. Diaptomus conipedatus: fifth feet of male (> 190).

3. Diaptomus conipedatus; terminal segments of right antenna
of male ()< 290).

4, Diaptomus conipedatus: fifth foot of female (< 290).

5. Diaptomus clavipes: fifth feet of male ()< 114).

6. Diaptomus clavipes: terminal segments of right antenna of
male (3< 190).

‘1. Diaptomus leptopus var, piscine: terminal segments of right
antenna of male ()X 165).

8. Diaptomus signicauda: terminal segments of right antenna of
male (X 290).

9. Diaptomus nudus: fifth foot of female (< 267).

Fig. 10. Diaptomus signicauda: fifth foot of female (X< 165).
Fig. 11. Diaptomus signicauda: abdomen of female ()< 165).



. Wis. Acad., Vol. XV. Plate XXI.

Trans

C. D. Marsh del.
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PLATE XXII.
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EXPLANATION OF PLATE XXII.

¥ig. 1. Diaptomus nudus: fitth feet of male (3 158).

Fig. 2. Diaptomus nudus: abdomen of female () 158).

Fig. 3. Diaptomus signicauda: fifth feet of male (3¢ 290).

Fig. 4. Diaptomus Judayi: terminal segments of right antenna of male

(X 290).

Fig. 5. Diaptomus washingtonensis: fifth foot of female (3 290).

Fig. 6. Diaptomus Judayi: fifth feet of male (X< 290).

Fig. 7. Diaptomus nudus: terminal segments of right antenna of male
(X 267).

Fig. 8. Diaptomus washingtonensis: terminal segments of right antenna
of male (< 290).

Fig. 9. Diaptomus washingtonensis: fifth feet of male ()< 190).



Trans. Wis. Acad., Vol. XV. Plate XXII.

C. D. Marsh del.
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PLATE XXIII.
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EXPLANATION OF PLATE XXIII.

Fig. 1. Diaptomus Juday:: abdomen of female (X 165).

Fig. 2. Diaptomus washingtonensis: abdomen of female (X 165).

Fig. 3. Diaptomus signicauda: abdomen of female (X 165).

Fig. 4. Diaptomus saltillinus: terminal segments of right antenna of
male (X 290).

Fig. b. Diaptomus Judayi: fifth foot of female (X 290).

Fig. 6. Diaptomus saltillinus: fifth feet of male (< 190).

Fig. 7. Diaptomus saltillinus: fifth foot of female (X 290).

Fig. 8. Diaptomus dorsalis: fifth foot of male (X 290).

Fig. 9. Diaptomus dorsalis: profile of last cephalothoracic segment of

female (X 165).
Fig. 10. Diaptomus saltillinus: dorsal process of last cephalothoracic
segment of female ()< 290).



Trans. Wis. Acad., Vol. XV. Plate XXTIII.

C. D. Marsh del.
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PLATE XXIV.
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EXPLANATION OF PLATE XXIV.

Pig. 1. Diaptomus saltillinus: abdomen of fomale (X 165).

Fig. 2. Diaptomus dorsalis: abdomen of female (X 165).

Fig. 3. Diaptomus dorsalis: profile of cephalothorax of female (X 76).

Fig. 4. Diaptomus albuquerquensis: abdomen of female (X 100).

Fig. 5. Diaptomus dorsalis: terminal segments of right antenna of male
(< 290).

Fig. 6. Diaptomus dorsalis: fitth foot of female (< 290).

Fig. 7. Diaptomus albuquerquensis: terminal segments of right anten-
na of male (< 172).

Fig. 8. Diaptomus albuquerquensis: fifth feet of male (X 75).

Fig. 9. Diaptomus albuquerquensis: spines of left side of last cephalo-
thoracic segment of female (X 180).

Fig. 10. Diaptomus albdquerquemz’e: dorsal process of last cephalo-
thoracic segment of female (X 180).



Trans. Wis. Acad., Vol. XV. Plate XXIV.
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PLATE XXYV.
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EXPLANATION OF PLATE XXV,

Fig. 1. Diaptomus albuquerquensis: fifth foot of female (X 180).

Fig. 2. Diaptomus sanguineus: terminal segments of right antenna of
malie (< 290).

Fig. 3. Diaptomus Fiseni: fifth feet of male (X 76).

Fig. 4. Diaptomus purpureus: fifth feet of male (X 108).

Fig. 5. Diaptomus sanguineus: fifth foot of female (3 165).

Fig. 6. Diaptomus asymmetricus: fifth feet of male (X 205).

Fig. 7. Diaptomus purpureus: terminal segments of right antenna of
male (< 180).

Fig. 8. Diaptomus sanguineus: fifth feet of male (< 163).
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PLATE XXVL
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Fig. 1.

Fig.
Fig.
Fig.
Fig.
Fig.

S O B w1

Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.

Fig. 11.

EXPLANATION OF PLATE XXVI.

Diaptomus asymmetricus: terminal segments of right antenna
of male (> 267).

. Diaptonmus purpureus: fifth foot of female (> 180).

. Diaptomus asymmetricus: fifth foot of female (X 267).

. Diaptomus asymmetricus: abdomen of female (X 158).

. Diaptomus purpureus: abdomen of female (> 69).

. Diaptomus Eiseni: fitth foot of female. After DeGuerne and

Richard.

Diaptomus franciscanus: abdomen of female. After I’eGuerne
and Richard.

Diaptomus Eiseni: terminal segments of right antenna of male,
After DeGuerne and Richard.

Diaptomus novamexicanus: fifth feet of male. After Herrick
and Turner.

Diaptomus novamezicanus: fifth foot of female. After Her-
rick and Turner.

Diaptomus franciscanus: terminal segments of right antenna
of male. After DeGuerne and Richard.



Plate XX VI.

Trans. Wis. Acad., Vol. XV.

C. D. Marsh del.
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PLATE XXVII.
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EXPLANATION OF PLATE XXVII.

Fig. 1. Diaptomus franciscanus: fifth foot of female. After DaGuarns

and Richard.

Fig. 2. Diaptomus franciscanus: fitth feet of male. After DeGuerne

and Richard.
Fig. 3. Diaptomus stagnalis: fifth foot of female. After Forbes.

=

Fig. 4. Diaptomus Lintoni: fifth foot of female. After Forbes.
Fig. 5. Diaptomus Lintoni: fifth feet of male. After Forbes.
Wig. 6. Diaptomus stagnalis: fifth feet of male. After Herrick and

Turner.

Fig. 7. Diaptomus Lintoni: terminal segments of right antenna of male

After Forbes.
Wig. 8. Diaptomus stagnalis: female. After Herrick and Turner.



Plate XXVII.

Vol. XV.

Trans. Wis. Acad

Marsh del.

c. D.



Marsh—North American Species of Diaptomus. 513

PLATE XXVIIL
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EXPLANATION OF PLATE XXVIII,

Fig. 1. Diaptomus Trybomi: abdomen of female. After DeGuerne and
Richard.

Fig. 2. Diaptomus Trybomi: fifth feet of male. After DeGuerne and
Richard-

Fig. 3. Diaptomus Trybomi: 23d and 24th segments of right antenna of
male . After DeGuerne and Richard,

Fig. 4. Diaptomus Trybomi: fitth footof female. After DeGuerne and
Richard.



Trans. Wis. Acad., Vol. XV. Plate XXVIII.
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INDEX.

Affinities of species, 384.
Albuquerquensis group, 398, 401.
Altitude, as affecting distribution, 400.
Alturas lake, 442.
Beaver island, 413.
Bibliography, 485.
Birch lake, 428.
Boulder Ilake, 460.
Cedar lake, 400, 440.
Chain o' Lakes, 428.
Climate, effect of on species develop-
ment, 386.
Collections, distribution of, 382.
Cre2ve Coeur lake, 440.
Dead lake, 433, 462.
Diaptomus, diagnosis of genus, 401.
D. albuquerquensis, 398, 399, 401, 469,
471, 473.
D. armatus, 481.
D. Ashlandi, 394, 395, 400, 429.
D. asymmetricus, 398, 399, 474.
D. Balkeri, 391, 392, 393, 400, 420.
D. Birgei, 386, 394, 395, 400, 435.
clavipes, 396, 397, 400, 451.
conipedatus, 396, 397, 401, 449.
dorsalis, 398, 399, 467, 473.
Eiseni, 399, 481.
franciscanus, 391, 392, 393, 400, 418.
giganteus, 446.
Judayi, 397, 398, 464.
Lehmeri, 471.
leptopus, 396, 397, 400, 443.
leptopus var. piscinae, 396, 445.
Lintom, 896, 397, 400, 454.
longicornis var, leptopus, 443.
minnetonka, 478.
minutus, 394, 3935, 400, 426.
mississippiensis, 391, 392, 400, 414,
474.
nebraskensis, 451.
novamezxicanus, 483.
nudus, 397, 398, 460.
oregonensis, 391, 392, 393, 400, 409.
pallidus, 391, 392, 393, 400, 416.
. pallidus var. sicilis, 424.
. piscinae, 445.

. purpurcus, 398, 399, 476.

. pygmaeus, 409, 411.

. Reighardi, 386, 391, 392, 400, 412,

. saltillinus, 398, 399, 401, 469, 473.

. sanguineus, 399, 478.

shoshone, 394, 431.

. sicilis, 394, 395, 400, 424.

. siciloides, 386, 394, 395, 400, 43S.

. signicauda, 397, 398, 458, 465.

spatuiocrenatus, 396, 397, 456.

. stagnalis, 396, 397, 400, 446.

. tenuicaudatus, 394, 395, 400, 422.

. Tryvomi, 466.

. Tyrelli, 441.

. Wardi, 394, 433.

D. washingtonensis, 897, 398, 462.

Distribution of the Diaptomi, control-
ling factors, 400.

Distribution of species, 386.

Drepanopus, 384.

Elkhart lake, 428.

Geneva lake, 428.

Geographical distribution, 386.

Glacial period, effect of on distribution,
385.

Glen lake, 423.

Green lake, 395, 426, 428.

Habitat, relation of to structure, 388.

ITeart lake, 418.

Iosketts lake, 460.

Intermediate lake, 413.

Climate, effect of on species develop-
ment, 386, 388.

Key to species, 403.

Lagunita, Lake, 422.

Latitude, species distributed according
to, 388.

Leptopus group, 396.

Limnetic and shallow water forms, dif-
ferences between, 388.

Littoral and limnetic forms, differences
between, 388.

Maple lake, 428.

Michigamme, Lake, 426.

Michigan, Lake, 462.

Minnequa, Lake, 418.

cEoboboel
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Mirror lake, 433, 462.

Origin of genus Diaptomus, 384.

Oregonensis group, 391, 400.

Pine lake, 426, 430.

Primitive species, where located, 385.

Primitive structural characters, 390.

Rocks, Lake, 433, 462.

Round lake, 431.

St. Clair, Lake, 428.

Seeley lake, 426.

Bhallow water and limnetic forms, dif-
ferences between, 388.

Shoshone, Lake, 433.

Bignicauda group, 397, 401.

Species distinctions, bases of, 388.
Stone lake, 428,

Structure, relation of to habitat, 388.
Summit lake, 442.

Tenuwicaudatus group, 394, 400. 4
Tomahawk lake, 426.

Tulare, Lake, 440.

Turkey lake, 440.

Twin lakes, 465.

Typical copepod appendage, 390.
Water carriage, distribution by, 400.
West Okoboji lake, 453.

Winona lake, 437.



