XXVI,—SYNOPSIS OF THE NORTH AMERICAN FRESH-WATER
LELECHES,

By A. E. VERRILL.

The leeches are related to the fisheries in three ways. Some of the
large blood-sucking species, like Mucrobdella decora and the species of
Hirudo, attack many fishes directly, even when of considerable size,
and destroy them very quickly by sucking their blood; and the species
of Icthyobdelle and Cystobranchus ave true parasites of fishes, and often,
when numerous, do them mauch injury, Other kinds, like the various
species of Clepsine, Nephelis, Aulastomum, &c., destroy all sorts of small
mollusks and worms, which otherwise might become the food of fishes.
But, on the other hand, certain kinds of leeches are fed upon, to some
extent, by the lake white-fish and probably by other fishes,

Io a paper published in February, 1872, I gave a synopsis of all the
North American fresh-water leeches then known to me. Since that
timne, however, I have had opportunities o examine numerous living
specimens of most of the described species, and have been able to
stady the variations more fully, and thus to improve many of the
descriptions. A few new species and marked varieties have also been
added to the list. I have also had opportunities to examine the various
coilections of leeches obtained from the great lakes by Mr. J. W. Mil-
ner while engaged in the investigation of the fisheries; by Mr. Oscar
Harger and Mr. T. M. Pradden while on the Yale scientific expeditions
to the Rocky Mountains in 1871 and 1873 ; by Dr. Josiah Curtis, Dr.
H. C. Yarrow, and H. W. Henshaw, while on the surveys west of
the one-hundredth meridian, under Lieutenant Wheeler; by Dr. Elliott
Coues, on the northwest-boundary commission; and by Dr. Hayden’s
expeditions. These collections have afforded many facts of great inter-
est in relation to the geographical distribution of the species, although
they have added but few new forms to those previously known.

In order to facilitate the identification of the genera, the following
artificial key has been prepared. It is intended to apply only to the
genera included in the present paper.

Analytical ey to the genera of American leeches described in the following
article.

a. Headtapering, continuous with the body, (b:)
aa. Head dilated ; neck constricted, (k:)
b. Ocelli marginal in a curved line; no proboscis, (¢:)
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bb. Ocelli in one to four pairs along the median
line; an exsertile proboscis. ........ ceeeen Olepsine, (p. 6717.)
bbb, Ocehi none; no proboseis ... .. ..o L Liostomuan, (p. 688.)
¢. (Esophagus with folds, and armed with three
convergent jaws, (d:) '
¢c. (Esophagus with folds; no jaws, (f:)
d. Jaws with denticles, (¢:)

dd. Jaws without denticles ........... eeeenean Democedes, (p. 671.)
e. (Bsophagus with 9 folds; jaws prominent.. Macrobdella, (p. 667.)
ee. (Bsophagus with 12 folds; jawssmall...... Axwlastomum, (p.670.)
ece. (Bsophagus with 6 folds; jaws broad...... Hirudoe, (p. 638.)

J. Tolds, 12; 3 transverse lobes; ocelli, 8 or 10. Semiscoler, (p. 671.)
Sf. Folds, 6; 3 transverse lobes; ocelliy 10.... Hexabdella, (p. 672.)
f/f. Folds,3; no transverse lobes; ocelli, 6 or 8,

(9:)
9. Body distinctly dilated and flat posteriorly;
ocelli,8 ...l Nephelopsis, (p. 673.)
99. Body not much dilated posteriorly; sub-de-
pressed; ocelli,6or8......... et Nephelis, (p. 675.)
h. Body subterete ; no lateral appendages, (i:)
h k., Body somewhat depressed ; a row of pulsat-
ing vesicles along each side.............. Cystobranchus, (p. 6385.)
i. Head obliquely attached, dilated; margins
notfringed. .. ..o . ool Ichthyobdella, (p. 6S6.)
44, Head campanulate; margin fringed with mi-
nute bristles ..... ciene. cirerenaes .« ... Astacobdella, (p. 688.)
MacroBpELLA Verrill,
American Journal of Science, vol. iii, p. 137, 1872.
_ Body strongly annulated, stout, broad, depressed throughout, taper-
g hut little. Cephalic lobe large, rounded in front, composed of five
Segments, its lower surface rugose with longitudinal sulcations, and at
the base having a transverse fold, which forms sockets for the protec-
tion of the maxille when retracted. Maxilla three, stout, and promi-
lent, the outer edge denticulate, with numerous acute teeth. Nine pli-
Cations within the osophagus. Stomach voluminous, divided into
Several compartments, with very large and irregular dilations or pouches
On each side. Ocelli 10. Male orifice of the typical species in the
t.‘Veuty-seveuth" segment behiud the mouth; vulva between the thirty-
first; and thirty-second. Anal opeuning dorsal, in advance of the pos-
Tior sucker.
'This genus has a remarkable combination of the characters of several
diveryq genera. It has, like Bdella, sulcations on the cephalic lobe
e‘ﬂeath; maxille similar to those of Hirudo, but more prominent; a
llllcm:ed @sophagus, similar to that of Aulastomum ; a stomach most

re”L"idY 8ays that tho male orifico perforates the tweuty-fifth annulus, but he appa-
tly oxcludes the buccal segment from his count.
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like that of Hewmopis ; internal reproductive organs similar to those of
Hirudo ; while the external male organ is more like that of Hemopis.
The genus differs from all the others, however, in the situation of the
genital orifices, in the forn of the maxiile, the number of plications in
the wsopbagus, &e. It includes one of the stoutest, largest, and most
powerful of the leeches hitherto described.

MACROBDELLA DECORA Verrill.
American Journal of Science, vol. iii, p. 133, fig. 4, February, 1872,
Hirudo decora Say, Long’s Second Expedition, vol. ii, p. 268, 1824; Diesing, Sys-
tema Helm., i, p. 474; Leidy, Proc. Phil. Acad. Nat. Sci., 1868, p. 230.

Body large, stout, broad, considerably depressed throughout; in exten-
gion much elongated, and gradually tapering anteriorly; strongly annu-
lated. Length of the larger specimens twelve inches or more; greatest
breadth upward of an inch. Head rounded in front, the cephalic lobe
capable of considerable dilation, cousisting, apparently, of five segments,
Ocelli, 10: the first pair between the second and third segments; the
sccond on the third; the third on the fourth; the fourth pair on the
sixth, or buceal ; aud the fifth on the ninth segment, or fourth behind
the mouth. Cephaliclobe rugose and wrinkled beneath, and with con-
spicuous longitudinal suleations, of which three, corresponding with the
maxillee, are decpest; posteriorly with a conspicuous semicireular fold,
surrounding and partially concealing the muxillee when retracted into
their fosse. Maxillee thick, very prominent, higher than broad; outer
edge rounded in front, and finely aund closely deuticulate. Below each
macxilla, in the cesophagus, is a broad plication or fold, which often
divides into two a short distance beyond ; alternating with these are
three simple narrower folds, making six or nine in all. External male
organ prominent, stout, conical ; the broad wrinkled base rising from the
twenty-fourth to the thirtieth segments; the terminal portion smoother,
with six sulcations; the orifice small, with six lobes, opening in the
twenty-seventh segment. Iewmale orifice also with small lobes, sur-
rounded by a slightly elevated area, formed upon the thirty-tirst and
thirty-second segments: posterior to these, there are four conspicuous
rugose elevations in a quadrangle on the thirty-sixth to the thirty-eighth
segment, and smallerones on the thirty-ninth segmeut, with less marked
ones on two or three of the previous and following segments; corre-
sponding to these rugosities, there are well developed internal glands.

The reproductive organs are here described from preserved specimens,
of large size, talken in the breeding season, in spring. At other seasons,
and in smaller specimens, these characters are not so obvious. Acetab-
ulum large, separatod from the body by a well marked coustriction.

Color above, dark livid brown, or olive-green, with a median dorsal
row of about 20 to 22 bright or pale red spots, which are sometines
obsolete, and a row of rounded black spots near cach margin, corré:
sponding in number, and nearly in size, with the red oues. Lower sul®
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face bright or dark orange-red, or reddish brown, sometimes with black
8pots near the margins.

This species is very common, and widely diffused in the fresh waters
of the Northern United States. Its range northward and southward is
unknown. It is the only true blood-sucking leech kunown to me from
the Northern States. It is capable of drawing blood from the human
skin, but ordinarily subsists upon fishes, trogs, and tadpoles. It often
attaches itself to the throat, and speedily kills them, even when of con-
siderable size. It is frequently used instead of the imported leeches by
Physicians, and is equally efficacions.

Vermilion River—Say; Norway, Me.; in many lakes and streams in
other parts of Maine; and in streams and ponds near New Haven—A.
‘B, Verrill; Minnesota—Dr. Leidy ; Madeline Island, Lake Superior—
J. W. Milner; Smoky River, Kansas—0O. Harger.

Subgenus PHILOBDELLA Verrill,

The remarkable characters of the reproductive orgaus in the following
Species entitle it to at least subgeneric rank. The jaws also differ con-
siderably from those of the preceding species, and it may be hereafter
Decessary to make it a distinet genus.

MACROBDELLA FFLORIDANA Verrill, sp. nov.

Body much depressed, except near the head ; in preserved specimneus
about 1.5 inches long and 0.28 of an inch wide. Ocelli, ten, smail; the
first two pairs are near together, on the front of head, apparently on the
first segment; the third pair is on the second segment; the fourth ison
the fourth ; and the fifth pair is on the seventh segment, or fourth poste-
rior to the mouth. The anterior lip is, in the preserved specimens,
8hort, broadly rounded, and incurved ; the lower surface longitudinally
Bulcated, with a thin, elevated, transvertse fold posteriorly, in advance of
the Jjaws, beliind which they cau be retracted. Jaws, or maxitle, small,
but prominent, about as thick as broad, scarcely compressed, except
close to the blunt edge, which is armed with about twenty acute teeth.
Esophagus with nine distinet folds, somo of which are occasionally par-
tially divided posteriorly. Acetabulum rather small. Inordinary spec-
Imeus, the visible external reproductive orgaus consist of a small orifice
_(lnale'?) between the twenty-eighth and twenty-ninth segments; and au
elevated conical papilla (fenale?) arising from the twenty-ninth and
thirtieth segments, and followed by abouat three pit-like depressions.

ut two specimens, taken and preserved while in coitu, have au eutirely
different appearance. In these, there is a large orifice, probably the

Cue male opening, apparently in the twenty-eighth segmeunt behind the
Mouth, Jast in frout of this,on the twenty-sixth and twenty-seventh
Segmeuts, there are two small lunate, median pits or openings, with
Yaised borders; and just behind it, on the twenty-ninth segment, there
I8 a Jurger transversely-bilobed orifice, or deep pit. These four open-
ligs are surrounded by a raisod area, somewhat circular in form, on
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which there are several small raised verruca, five or six on each side of
the median line. The parts deseribed appear.to belong to the male
system of organs, and have their exact counterparts in the female sys-
tem of organs farther back., Thése consist of a large, obtuse, prominent
central papilla, at about the thirty-first segment, having what appears
to be the true fomale orifice at its concave snmmit ; just posterior to this,
there are two slender, median papille, bilobed at the end, corresponding
‘in size and form with the two pits in front of the male orifice ; just in
advance of the large papilla, on the thirticth segment, there is a shorter,
transversely-bilobed papilla, agreeing in form and size with ‘the pit just
behind the large central male orvifice, Thoese female organs are also sur-
rounded by a swollen area, on which there are several small rounded
depressions, corresponding in size and number to the small verrucs on
tho male area. The two specimens are alike in all these arrangements,
and were firmly united, head to head, by means of the organs, which
were inserted into the corresponding sockets, which act, therefore, some-
what like suckers, and serve to securely hold the two individuals in the
proper position,

Color, in ateohol, dark brownish above, with two faint bands of red-
dish brown along each side toward the margin, separated by a narrow
line of Llackish; margins and ventral side dull reddish brown.

Lake Okechobee, Florida—Dr. Edward PPalmer. One specimen, when
preserved, was engaged in swallowing a small lumbricoid worm,

AULASTOMUM LACUSTRE Leidy.
Proceedings Acad. Nat. Sciencos of Philadelphia for 1868, p. 229 ; Vorrill, American
Journal of Science, vol. iii, p. 135,1872.

This species, as described by Dr. Leidy, has 10 ocelli; 8 in the upper
lip, the last pair separated by an annulus from the others. Male aper-
ture in the twenty-fourth annulus; female orifice in the twenty-ninth.
Esoplhiagus capacious, with twelve folds. ‘“Jaws thin, small, when at
rest included in pouches formed by an eversion of the mucous membrane.
Teeth, 12 in number to cach jaw, bilobed at base.” Color (var. a)
throughout olive green, closely maculated everywhere with confluent
spots of a darker hue of the same color. WWhen full-grown, this species
becomes G to 8 inches or more long and half an inch broad.

Var. b, tigris.—Large and broad, depressed. Color yellowish green
to dark olive-green, with seattered irregular blackish spots and blotches.

Var. ¢, fuliginosum.—Color uniform dusky or brownish black.

Var. d, virescens.—Oolor uniform greenish, or yellowish green, varying
to dark green ; usnally paler beneath.

In my specimens, the male organ is long, very slender, threadJike,and
is protruded from an opening in the twenty-fifth segment, behind 610
mouth, (counting the buecal segment.) - The female orifice is small, with
slightly raised borders, and is sitnated between the twenty-ninth an
thirtieth segments. The fourth pair of ocelli is on the buecal segment;
and the fifth pair is on the third segment behind the mouth.
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Var. a, Twin Lake, Minuesota, and Lake Superior—Leidy; Denver,
Col.—Mr. Henshaw, Wheeler expedition, 1872; Yellowstone Lake and
Yellowstone River, abundant—Dr. J. Cartis, Wheeler expedition, Aug-
ust, 1872; between Santa Fé and Wingate, New Mexico—Dr. Loew,
Wheeler expedition ; New Haven—A., E. Verrill.

Var. b, Lake Superior—Leidy ; Fairfield, Utab—Dr. Yarrow, Wheel-
er’s expedition ; Utah, in a tributary of Great Salt Luke—Mr. Gormau ;
Cool Spring, Fire-Hole Basin—No. 224, Collection Swmithsonian Institu.
tion, ’

Var. ¢, New Haven—A. E. Verrill; lake near Long’s Peak, elevated
9,000 feet—Hayden’s expedition.

Var. d, Springs, Saguache, Colorado—Ernest Ingersoll, Hayden’s ex-
bedition, (also var. b.)

DEmocepEs Kinberg.
Ofversigt af Kongl. Veot, Akad. Forhandlingar, xxiii, p. 356, 1867 ; Verrill, op. cit.,
p. 137, 1872.

This genus, aceording to Kinberg, has ¢ three muscualar, compressed,
edentate maxille,” with the habit of Hirudo. The two species first
lamed by him are from Port Natal, and have 10 ocelli, The remaining
8pecies has but 8 ocelli, and is described as follows :

DEnocEDES MAcULATUS Kinberg.
Op. cit., 'p. 356 ; Verrill, loc. cit., p. 137, 1872.

Body tuberculose, with minute tubercles, cinercous, with irregular
black and white spots ; cephalic lobe 5- or 6-annulats; ocelli 8; fourth
Pair on the buccal segment; abdominal orifices in the twenty-fifth and
thirtieth segments ; segments, 94 ; length, 88,

‘Wiscousin—Kumnlin,

SEMISOOLEX Kinberg.

Op. cit., p. 357, 1867; Verrill, Amer. Jonrn. Scicuce, vol. iii, p. 136, 1872,
__According to Kinberg, this genus has the following characters: max-
e wanting ; pharyax with a transverse suleus below the posterior
Margin of the buccal segment, and below that provided with longitudi-
Ral sulci ; habit of Hirudo.

SEMIscoLEX JUVENILIS Kinberg.
Op. cit., p. 357 ; Voerrill, loc. cit., p. 136,

This, the typical species, has a smooth Lody, with a narrow median’

0rsal fascia, and a series of spots on each side. Cephalie lobe a little
elongated, three-annulate ; ocelli eight, with the fourth pair on the sec-
ond segment of the body; abdominal orifice in the twenty-sixth seg-
Tent; segments, 97 ; length, 40,

ontevideo, in fresh water,
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SEMISCOLEX GRANDIS Verrill, sp. nov.

Body very large, broad, stout, with about 90 well marked annulations,
forming crenulations aloug the margins; length, in full extension, 10 to 12
inches or more; greatest breadth, 1 to 1.25 inches. Head somewhat pro-
longed and tapered, composed of several distinct annulations. Ocelli,
10: the first pair near together on the first annulus of the head; the
second pair on the second annulus; the third pair on the third annualus;
the fourth pair ou the fifth annulus; and the fifth pair on the eighth an-
nulus. Upper lip divided beneath into two median and two lateral areas
Ly three deep, triangnlar fossa ; each of these areas is subdivided by
namerous longitudinal and transverse wrinkles, the small interspaces
being rather sinooth ; the lip is separated from the opening of the ceso-
phagus by a deep transverse groove, bordered below by a2 membrane,
which rises into three tranverse folds or Iobes, but these are often ratner
‘indistinet in preserved specimens. (Esophagus relatively smatl and
short, with about twelve nnequal plications or folds, some of which are
often” indistinet, or united anteriorly, and sometimes with additional
small ones intercalated between the Iarger ones posteriorly. No distinet
maxille could be detected. Male orifice sitnated between the twenty:
fourth and twenty-fifth annuli behind the mouth; female orifice in the
thirtieth annulus. The male orifice is in a small, circular pit, from whichy
it one specimen, a long, filiform, intromittent organ is extended to a dis-
tance equal to halt the breadth of the body, or about 0.5 of an inch,
(11™.,) * The female orifice is transversely elliptical, with slightly raised
and rugose margins. Acetabulum small and deep, projecting less than
half its diameter beyond the end of the body. Anal orifice large, sur-
rounded by numerous convergent plic:e.

Color dusky brown above, somewhat paler beneath, sometimes with 2
few rather large, roundish, but irregular, distantly scattered dark spots
on the back, and often with two or three bencath ; sometimes nearly uni-
form slate-brown, with only a few, small, remote blackish spots.

Var. b, maculatus.—Form and size as in the preceding variety. Color
above olive-green or yellowish green, thiekly spotted with irregular angu-
lar, more or less confluent, blotches of blackish., The folds of the mwsoph-
agus, in the single speciimen exanined, cousist of three broad oues, iw-
perfectly and rathec indistinetly divided iuto three subplicae ; alternating
with the three broad folds were three narrow and inconspicuous ones.

Var. a, West River, New Haven, Conu.—A. E. Verrill ; Lake Hurot
at Au Sable, Michigan.—J, W, Milner.

Var. b, Madeline Island, Lake Superior—J. W. Milner.

HEXABDELLA Verrill,
Op. cit., vol, iii, p. 136, 1872 :
Body depressed posteriorly.  Cephalic lobe prolonged, composed of
four segments, with three longitudinal folds beneath, followed by three
transverse fleshy lobes, or folds; below these, the cesophagus is fur®
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Dished with six longitudinal plications. Ocelli, ten: the fourth pair on
the buceal segment ; the fifth o1 the sscond segment behind the buecal.
Anus dorsal, at the posterior end of the body. Acetabulum round,
8eparated from the body by a deep constriction.

This genus, although evidently allied to Semiscolex, differs in the
Structure of the cephalic lobe and esophagus.

HEXABDELLA DEPRESSA Verrill.

Op. cit., vol. iii, p. 136, 1872.
Body strongly annulated, broad and much flattened posterior to the
elitellus, tapering and somewhat roundedin frontofit. Length, in partial
Contraction, 1.50 inches; breadth 0.40 inch. Head, or cephalic lobe,
Somewhat elongated, rounded in front, with four annulations, the first
°_F terminal one oval, separated from the following by a decided depres-
Slon, or fossa. . Ocelli, ton: the first pair near togother on the posterior
€dge of the first cephalic segment; the second pair, on the second, and
the third, on the third segment, form a nearly regularly curved line;
those of the fourth pair are on the sides.of the fifth or buccal segment ;
and those of the fifth are on the seventh segment, or the third of the
body. Cephalic lobe divided beneath into three broad lobes by two deep
Sulcabious, each lobe subdivided into smaller ones by less marked, diverg-
8t grooves. Behind each of the three lobes, there is an elevated, trans-
VePSe, rounded, fleshy lobe, or fold ; behind these, and separated by a
€ep groove, there are six well marked plications in the esophagus.
_Anus with elevated, crenulateborders. Male organ between the twenty-
fourty, and twenty-fifth segments of the body. Acetabulum round, of
m_Oderate size. Colorof the preserved specimen, dark slate-brown above,
With few irregularly scattered, remote black spots, and with still fewer
a'Ilall, white specks; beneath, lighter slate-brown, with very few black
SPots toward the margins.
Near New Haven, Connecticut—A. E. Verrill.

NEPHELOPSIS Verrill, .
American Journal of Science, vol. iii, p. 135, 1872,
. B0(1y broad and flattened behind the clitellus, rounded and tapering in
Tont of j¢, Upper lip large, dilated, wrinkled, and radiately sulcated
&ieneath; wsophaguas with three broad folds,as in Nephelis. Intestine
Mple, resembling that of Trocketa. Ocellieight,in the typical species.
v ’ftel‘na,l male organ expanded at the end into a disk-like forw, with a .
Alsed margin and depressed center, in which there is a four-lobed ori-
oc:’ a8in Trocheta. The internal male organs resemble those of Aulas-
Ve l_um and Hirudo; the testicles beingrather large, rounded or pyriform
Sleles, apparently but eleven on each side.

.sThiS genus has a remarkable combination of the characters of Nephe-
) Trochcta, and Aulastomum. In general habit and form of body, it is
Ueh like Trocheta, but there are no maxille. -

S, Mis. 71—43
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NEPHELOPSIS OBSCURA Verrill,
American Journal of Science, vol. iii, p. 135, 1872,

Body much elongated in extension, depressed posteriorly, distinctly
annulated, a little rugose auteriorly in coutraction. Length, in ex-
tension, 4 to 5 inches; breadth, 0.25 to 0.35 of an inch. Head obtusely
rounded in front. Ocelli eight : two pairs on the first ring nearthe front,
‘the inner pair larger, well separated; two pairs on the sides of the
buceal segment, small, distant, the upper pair a little below the level
of the outer pair of auterior ones. Iuner surface of the upper lip very
rugose, the sulcations and folds diverging outwardly. Mouth large;
folds of the wsophagus broad, prominent, the outer end pointed, trian-
gular. Anal oriice large, with raised borders, sitnated on the dorsal
surface a little in advance of the posterior sucker, which is larges
rounded, the disk expanded, and considerably larger than the pedicel
Clitellus much thickened ; male organ short, protruded’ as a low trui*
cate cone, with disk-shaped end. When examined by transmitted lights
a row of eleven rather large, translucent, pyriform spots may be seet
midway between the dark intestine and the flattened wmargin, which
appeared to correspond with the testicles. Color, above and belows
dull dark brown, umber-brown, or fuscous, usually with numerou?
obscure, narrow, longitudinal stripes of lighter and darker brown.

Var. b, maculata.—Form and size nearly as described above. Colof
of preserved specimens greenish yellow or clay-color, with small, irreg’
ular spots of black scattered over the back ; lower surface nearly plai“
clay-color. Oeelli, eight, but often not very distinct in preserved speUi'
mens.  Three small, acute, triangular lobes above and alternating with
the upper ends of the wsopbagal folds. A specimen from Fire Hole B#
sin was mneh darker ; the black blotehes being larger and more or 1¢8°
confluent.

Var. a—Madison, Wisconsin, very abundant in the lakes near the
city—A. E. Verrill.

Var. b.—San Luis Valley, Colorado, common—Lieutenant Marsbalh
Wheeler’s expedition, 1873 ; Snake River—Dr. Josiah Curtis ; lake net
Long's Peak, clevated 9000 feet—Hayden’s expedition; Cool Spring!
Fire-Hole Basxu—&mlthsoman Institution. .

This species was first taken in Wisconsin, in May, 1870, when nume”
ous egg-capsules were also found attached to the stones along the bhOre”
These were yellowish in color, broad-oval or elliptical, terminating in !
point or mucro at each end, flat below, smooth and slightly conve
above, with a thin margin. They were 5.5 to 8™ loug by 3.5
4™ broad. Xach one contained from five to ten eggs, or young leecb"s’
some of the latter were already ledvmg the capsules; these Were
.or more in length, and even at this age, though pale in color, they I
the characteristic form of the adult, and the eight ocelli were distin¢
wisible.

tlﬁ'
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NEPHELIS LATERALIS Verrill,
Hirudo lateralis Say, Long’s Second Expedition, vol. ii, p. 267, 1824 ; Diesing,

Syst. Helm., vol. i, p. 474.

Nephelia lateralis Verrill, American Journal of Science, vol. ii, p. 451, 1871 ; vol. iii,
p. 133, 1872. .
¥ Nephelis vermiformis Nicholson, Canadian Journal, 1873, (young.)

The original specimens, described by Say from the waters between
.R&iny Lake and Lalke Superior, were dull livid with ¢ a few very remote
Minute black points, and a rufous line along each side ;” the *six ocular
Poiutg are placed in a regularly curved line.”

Specimens from New Haven, apparently belonging to the same species,
Were 3 or 4 inches long in extension, and 0.15 to 0.25 of an inch wide ;
Tather slender and subterete anteriorly, somewhat depressed posteriorly,
With the margins rounded. Head obtusely rounded in front, not very
diSti.uctly annulated. Ocelli six, distinct, sometimes with faint colored
8pots, like indications of another pair on the first segment; the front
Pair, on the first segment, i8 very distinet and much larger than any of
t!le others, well separated, round, and blackish; the two pairs on the
Sides of the buccal segment are very small and well separated. Acetabu-
lum as wide as the body, when extended, with a cireular row of blackish
Submarginal spots. The three folds of the cesophagus are about as in
the following species. The color above is sometimes plain dark brown,
and often dull dark orange-brown, with numerous fine longitudinal lines,
a]terna,tely darker and ligher, and with many small irregular black spots
Scattered unevenly over the surface, except alon g the middle of the back ;
40 obgcure reddish line passes along each side near the margin, appar-
ntly due to an internal vessel showing through the integuments ; lower
Surface plain, dull orange-brown, somewhat lighter than the Lack; head

'8hit flesh-color. Several other varieties occur. Some are nearly black,
Vith fow scattered lighter specks; others are pale brown, or light slate,
Sbecked with small darker brown or blackish spots.

thit,neyville La,ke, and Farmington, Conn., and Peak’s Island, Casco

r."‘vy, Maine—A. E. Verrill; Bad River and Madeline Island, Lake Supe-
lor—J, W, Milner; Clear Lake, Colorado, (plain brown variety)—Hay-
U’s expedition ; Lake Huron (pale variety)—J. W. Milner,

NEPHELIS QUADRISTRIATA Grube.

Famil, des Annel., pp. 110 and 149; Diesing, Sitzungsberichte der kaiserlichen
Akad. der Wissenschaften, math.-naturwiss, Classe, xxxiii, p. 496, 1859; Ver
rill, op. cit., vol. iii, p. 133, 1872,

BOdy, in extension, 2 to4 inches long, by 0.12 to 0.25 inch broad, slender
terete, tapering to the anterior end ; in contraction broader and some-
at depressed posteriorly ; the sides rounded. Posterior sucker large,

Urly ag wide as the body, to which it is broadly attached. Mouth

rglxll:r laf'ge, subqrbicular, the upper lip a little expanded, rounded in

» Wrinkled within, smooth externally, and not distinctly annulated

ng
ry
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The cesophagus has the three longitudinal folds slightly prominent,
rounded at their exterior ends. Six ocelli w ere all that could be distin-
guished ; of these, those of one pair, situated on the front of the first
gegment, are much the largest; two pairs, much smaller and inconspicu-
ous, are placed well apart on the sides of the buccal segment
Aual orifice large, with a ra ised border, situated a little in advance of
the posterior end of the back.

Color above, brownish black, dark brown, fuscous, or dark cinereous,
with four longitudinal rows of irregular, nearly confluent, black spots,
intermingled with light brown or grayish spots, which often also form
the centers of the black spots. Lower surface plain brown or fuscous,
usually a little lighter than the back. .

Var. b.—Back with a light reddish or brownish median stripe, and 4
broad band of blackish on each side, often more or less interrupted with
lighter mottlings. ‘ . )

Var. a.—New Haven and Farmington, Conn.—A. E. Verrill; Fal
mouth, Mass.—Dr. Edw. Palmer; Lake Raymond, Nebraska—T. M.
Prudden, 1873. This variety is very common in the fresh waters of
New England.

Var. b.—Yellowstone Lake—Dr. Josiah Curtis; San Luis Valleys
Colorado—Lieutenant Marshall, Wheeler’s expedition, (also var. a;)
Colorado—Hayden’s ‘expedition 1873, (var. b, and plain dark browB
variety.)

NEPHELIS MARMORATA Verrill,
American Journal of Science, vol. iii, p. 134, 1872,
Hirudo marmorata Say, op. cit., p. 267.
(1) Nephelis punctata Leidy, Proc. Acad. Nat. Sci. of Philad., 1870, p. 89.

This species, found by Say associated with N. lateralis, appears ¥
differ in no important particulars, and may be only a differently colore
variety of the same species, It is described as blackish or fuscou®
with irregular whitish or light colored spots; beneath pale, generally
immaculate, but sometimes with confluent black spots. Ocular poil-‘ts
‘8ix, in a regularly curved line.

‘When a larger series of living specimens from various localities ca?
be studied, the three preceding forms, admitted here as distinct, may
prove-to be mere varieties of one species, no less variable than the + ¢
Dphelis vulgaris of Europe. The agreement in the number and arrang®’
ment of the ocelli is very close in the three forms. .

The leech described by Dr. Leidy from the vicinity of Philadelpl";:
and from Beverly, N. J., appears to differ in no essential characters. -~
was blackish olivaceous above; the anuuli minutely punctate with ye”
lowish olivaceous or dusky white, and narrowly bordered with the 8308’
beneath grayish. :

NEPHELIS FERVIDA Verrill.
Amoerican Journal of Science, vol. ii, p. 451, 1871, and vol. ii, p. 134, 1872 o
: QY Al o s . e
Bedy 2 or 3 inches long, 0.20 to 0.30 of an inch wide, elongated andsl
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der in full extension, very little depressed, most so posteriorly, often round
and tapering anteriorly. Mouth large, nearly circular, subterminal; the
Upper lip, in contraction, short and rounded ; within the msophagus are
three conspicuous folds. Ocelli eight, small, nearly equal, blackish, con-
Spicuous; two pairs, a little apart, on the first ring of the head; two
Dairs, wider apart and farther back, on the third ring. Oolor, bright
brick.red when living ; the preserved specimens show numerous faint
loﬂgitudinal lines of brown.

S In 8 to 13 fathoms, south side of Saint Ignace, Lake Superior—S. I.

mith,

4 small specimen, probably the young of this species, taken in 13 to
15 fathoms, in Simmons’ Harbor, was translucent, tinged with flesh-color,
With a dark brown intestinal line posteriorly.

Egg-capsules, apparently of this species, were found in August by Mr.
SInith, attached to the leaves of Nupha, in a small lake near Simmons

arbor. These are broad-oval or elliptical, above smooth and convex,
translucent yellowish brown, with a thin, flat, lighter border, each end
Drolonged slightly into a short tubulap neck, with a terminal orifice

Ower surface flat. Each contained swo, three, or more young leeches,
0stly upward of half an inch long, plain whitish, with eight distinct
Plack ocelli. The largest capsule was 11™.5 long by 9™ wide, includ-
lng the margin; the smallest was 9™~.5 long by 7™".5 wide. These cap-
Sules closely resemble those of Nephelopsis obscura, but are larger than

hose that were found to belong to that species.

.This species approaches Nephelopsis in several characters, and espe-

Cally in having eight distinct ocelli. 'When more specimens, and of
Arger size, can be examined, it may prove to be a true Nephelopsis.

Crepsing Savigny.

.This genus ig very abundantly represented in our waters, both in in-
dividualg and species. All of these species are apt to be quite variable
0 character in different localities, as well as at different periods of
8Towth. Most of the species are elegantly, and some are quite Drill-
lant]y colored, but the colors are often quite variable in the species, and
Cannot be relied upon for distinguishing them without other characters
% more importance. The form varies extremely, according to the state

Coutraction or extension. They are most frequently found adhering
n the under surfaces of floating logs and old pieces of boards, or be-

%ath the loosened bark of submerged branches aud trunks of decaying
tlre‘f& Occasionally, they adhere to the lower surface of larger leeches,

ttles, or other animals, but they probably never suck blood. They
thzd upon insect larve, small worms, mollusks, &c. When distarbed,
Gertse- Species carl themselves up after the manner of * pill-bugs” and

aln insect larve. The eggs, when laidy are retained in a cluster:be-
.:ath the expanded and concave posterior portion of the body, which
arched over them and kept in continuous undulatory motion during
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the period of incubation. The young, when hatched, adhere in a group
to the posterior part of the lower surface of the body of the parent by
means of their posterior suckers, and before quitting the parent usually
present the essential characters, and often nearly the pattern of color of
the adult, though paler.

Section A.—Ocelli 2, separate or confluent.

Subsection a.—Back smooth.

CLEPSINE PARASITICA Diesing,

Hirudo parasitica Sdy, Major Long’s Second Expedition to the Source of Saint
Peter’s River, Lake Winnepeek, &c., vol. ii, p. 266, 1824,

Clcpsine parasitica Diesing, Systema Helminthum, vol. i, p. 450, 1850 ; Verrill, op.
cit., vol. iii, p. 128, 1872.

. This species is one of the largest and most conspicuously colored of
the genus.

Body smooth, but distinctly annulated, much depressed, broad, taper-
ing anteriorly to the obtusely rounded head, broad and emarginate pos-
teriorly, with a broad,round, posterior suck er or acetabulum, about half
of which is exposed behind the end of the body. Length, in exteusion,
3 inches; greatest breadth 0.3 to 0.5 of an inch, aceo rding to the de-
gree of extension. Ocelli usually united into one ineconspicuous spots
placed near the anterior margin of the head ; two or three other minute
black spots, somewhat resembling ocelli, sometlmes occeur along the
marging of the head anteriorly.

Upper surface variegated with green, yeIlow, and brown ; the ground

" color is usually dark greenish brown, with a broad medlan vitta of palé
greenish yellow, which at intervals expands into several large irregulaf
spots ; unequal, oval, and rounded spots are also irregularly scattered
over the back. The entire margin is surrounded by a series of alter
nating square spots of dark green and yellow. Lower surface longitt’
dinally striped with numerous purplish brown and black lines; the mar
gin spotted like that of the upper side.

West River, near New Haven, Connecticut, on the lower sido of float"
ing wood,and at Norway, Maine—A. E. Verrill; frequent in the lake®
of the Northwestern States, adhering to the sternum of tortoises—Say

CLEPSINE PIcTA Verrill,
Op. cit., vol. iii, p. 128, 1872.

Body smooth, much depressed, broad posteriorly, somewhat tapering
anteriorly, about 2.50 inches long in extension, varying in ,g,rreatestj
breadth from 0.25 to 0.30 of an inch. Acetabulum large, rounded. Oce 1l
two, close together, and sometimes confluent, surrounded by a triang"
lar white area, which extends backward. Color of upper surface, d8%
brownish green, finely variegated with orange ; toward the margins the
green becomes brighter ; a row of semicircnlar orange spots, centere
with flesh-color or white, extends along each margin, Small, distant
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flake.white spots are scattered over the upper surface, and arranged in
about five irregular longitudinal rows. Acetabulum varied with green
and orange, the greeun forming rays toward the margin, alternating with
Salmon-colored spots. Lower surface darker than the upper; deep
greenish on the central part.

Another variety agrees in most respects with the preceding, but has
8 median, brown line along the back, interrupted by six irregular light
green blotches, the last one largest and elongated, the rest of the back
burplish brown varied with greenish, the colors appearing as if in fine
Checks, owing to lighter and darker lines running in both directions; "a
Tow of rounded light green spots on each side midway between the
dorsal line and margins, and a row of flesh-colored semicircular spots,
alternately large and small, along the margin. Acetabulum varied with
light purple and flesh-color. Lower surface pale bluish, with lighter lines.

A young specimen, about 0.75 of an inch long, had the same pattern of
Color, but the upper surface was lighter, reddish brown, and the dark
brown lobes of the intestine were visible through the integuments.

Other variatious of color wore observed. In some, the blotches inter-
fupting the median brown line were dull orange, and the marginal
Spots were orange-yellow. The sides of the back were orange-brown,
thickly specked with dark brown and with a row of small pale green
¥pots on each sid'e; lower surtace plain purplish brown, and there was
a whitish spot in front of the ocelli.

Whitneyville Lake and West River, near New Haven; common on
Submerged or floating wood, and beneath dead bark, in stagnant pools
Near New Haven, April 20, 1873, without eggs or young—A. Ii, Verrill.

Al .
CLEPSINE MODESTA Verrill.
Op. cit., p. 129, fig. 2, 1872; vol. v, p. 388, 1873
Clepsine submodesta Nicholson, Canadian Journal, 1873.
Body in extension elongated, tapering and very slender anteriorly,
foader and obtusely rounded posteriorly. Fig.1

Length, 0.5 of an inch in extension. Back
Stooth, faintly annulated, translucent. Head W
Small, obtuse, whitish. Ocelli two, black, near e

together. The general color above is usually pale purplish brown or
Purplish flesh-color, with minute specks of brown and very small round
Spots of dull yellow, and often of light green; margins and a median
Orsal line, pale. ‘Acetabuluin moderately large; whitish. Auditory
Vesicle or ¢cervical gland,” placed near the head, simall, rounded, slightlyg
DrOmiuent, conspicuous, deep brown, surrounded by a whitish circle.
OWer surface pale purplish. The attached young, about 0.3 of an inch
ong in extension, were slender, whitish, and subdiaphanous, with the
Town intestine showing through posteriorly.
West River and Whitneyville Lake, with the preceding, aud carrying
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young, common ; very abundant in stagnant pools near New Haven,
April 20, 1873, withont eggs or young. White Mountains, Arizona—
Lieut. Henshaw, Wheeler’s expedition ; Beaver Creek—Dr. H. C. Yar-
row; Lake Raymond, Nebraska—T, M. Prudden, Yale scientific expedi-
tion, 1873; Lake Okechobee, Florida—E. Palmer ; Springs, Saguache,
Colorado—Ernest Ingersoll, Hayden’s expedition.

Subsection b.—Back papillose.

CLEPSINE ORNATA Verrill.
American Journal of Science, vol., iii, p. 130, 1872,

The specimens of this species originally described, although found car-
rying young, were probably immature. Specimens of much larger size,
and having more numerous papille, have since been obtained. They
are 8o different as to be easily mistaken for another species, but their
young have been found to agree with the original description. It is
probable that this, and other species of Clepsine, begin to breed long
before they become full grown, and that they live several years. The
following is the original description : ‘

“ Body somewhat depressed, rather broad and obtusely rounded pos
teriorly, in extension tapering, but not slender anteriorly, about 1.25
inches long. In contraction elliptical, and about 0.20 broad in the middle.
Back with 2 median papillose dorsal carina, and two similar ones mid-
way between it and the margins. Head broad, acuminate, whitish in
front and at the margins. Ocelli united into a single, small, transversé
spot, sitnated at the edge of the white area. Acetabulum moderately
large, round, about half of its breadth exposed behind the end of the
body.

“A dark green line passes along the median carina, interrupted ante-
riorly by several transverse orange vitte, and farther back by some pale
orange spots; the first of the transverse spots or vitte is pale orang®
and is just Lehind the white area of the head; this is followed by
transverse greenish brown one, which is succeeded by a louger tran$
verse orange one; farther back is another transverse vitta, or band, 0
the sawe color. The posterior part of the back and upper side of acetd
bulum are flesh-color, specked with pale orange and purplish, The p#
pille of the lateral caringe are partly orange and partly brown, Tbe
margin is pale purplish, with conspicuous squarish spots, alternately
bright green and orange. The rest of the upper surface is variegated
with bright green and pale brown, and specked with darker brow?r:
Lower surface pale green, with a median light line; the margins colored
as ot the upper side. '

«The attached young, June 6, were about 0.12 of an inch long, and very
siender in extension. Anteriorly, they were purplish red, with brigh
red speeks, and with o median row of red points, while several media?
white xpots oceupied the positions of the large transverse orange spots
of the adults. Posteriorly the brauched lobes of the intestine gave @
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greenish color to the body. Ocelli closely united into a transversely
triangular or bilobed spot of bright red.

“ West River, on the lower sides of submerged wood and pieces of
boards.”

Var. b, stellata.—Body broad-oval in contraction; moderately elon-
gated in extension; strongly annulated; in extension, about 1.25 to
1.50 inches long, and 0.20 to 0.30 broad; in contraction, about 0.40
long, but sometimes larger than this; head obtuse in front; ocelli
more or less confluent into a conspicuous transversely triangular or
bilobed eye, usually surrounded by a white area; back moderately
convex, with numerous quite small papille, forming a transverse row’
on each annulus. Along the middle of the back, there is a longitu-
dinal row of somewhap larger and more prominent, yet small, onical
Papille, and two similar rows exist on each side, between the median
row and the margins. The larger papillee are usunally tipped with
white; color above variegated dark greenish brown, with a median
line and marginal spots. The surface is covered with brown and
green stellate specks, and sometimes with some orange-colored ones,
the green ones generally prevailing toward the margins. Along each
edge and around the acetabulum, there is a scries of flesh-colored,
pale yellowish, or light orange semicircular spots; head with a trans-
verse median spot of white. A pale yellow or white transverse line
crosses the neck. The dark green, brown, or blackish median dorsal
line is scarcely interrupted. One or two longitudinal rows of flake-
white often extend along each side of the median line on the papille,
and similar white specks are often scattered over the baclk ; lower sur-
face brownish, with stellate specks of green ; near the margin, like the
Upper surface. Some of the specimens, which were quite dark colored
When caught, in April and early in May, carried large clusters of bright,
deep vellow eggs, and others were just laying. The specimens, though
Quite dark colored when taken, were kept until July 17. By that time
they had become much lighter, the yellow, pale orange, and greenish
hueg prevailing, though stellate specks of dark green and brown were
8till present.

Var. ¢, rugosa.—Larger than the preceding; strongly annulated, each
nnulation with a row of 20 to 30, or more, larger, conspicuous, rough,
Conical papillee, with many unequal smaller ones between thom, in several
Irregular rows, or scattered. Ocelli very close together, but separated by
4 narrow light line, in adult preserved specimens; united in the attached
50‘10g The color, in alcoholic specimens, is yellowish green, vanegated
With blotehes of dark brown ; margin of body and acetabulum with semi-
cll‘Glllar, pale, orange spots, covering the width of about two anuula-
tlf)lls and separated by narrower, greenish brown spots, about half as
wldeg head with a light, longitudinal vitta. The attached young have
liree dorsal, longitudinal rows of small papille, the wmedian one double
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posteriorly, and a few others scattered over the surface between. The
most papillose specimens were collected by Dr. Elliott Coues, on the
northwest-boundary commission. This may prove to be a distinct spe-
cies, but this is rendered improbable on acecouut of the close agreement
of the attached young with the ordinary varieties.

Var. d—The largest specimen that I have seen belonging apparently
to this species was over 3 inches long in extension, and upward of half an
inch wide, The body was strongly annulated, with crenulated margius ;
on each annulation there was a transverse row of numerous small but
conspicuous papillee. Ocelli united. The color was dark olive and fus-
cous brown on the back, with a row of small, semicircular, light yellowish
spots along each margin at every third annulation; bead with an inter-
rupted, pale yellow vitta; ventral surface striped with olive-green and
dull grayish. This specimen was taken, without eggs or young, near
New Haven, about the 1st of May.

Another somewhat similar specimen, from the same locality, was 3
inches long in extension, and 0.5 to 0.75 broad; in contraction, 1.5
long and 1 inch broad. Body much depressed, with thin margins, ob-
tuse anteriorly, Back covered with numerous small, unequal, conical
or rounded verrucee, arranged in transverse rows of twenty or more on
each annulation. Ocelli black, confluent, or very closely approximate.
Head, in front of ocelli, brownish white, with lateral brown spots; be-
hind.the ocelli, with a short median orange-brown stripe. General color
of body dark greeunish brown, The ground-color is brown, varied with
very numerous minute stellate specks of dark green ; toward the lateral
marging of the body and edges of the acetabulum, the color is lighter
orange-brown, with fewer green specks; and a marginal scries of round-
ish pale brown spots extends aloug each side and arouud the acetabu-
lum ; beneath, pale bluish, with sixteen to twenty stripes of green.

On the lower side, the dark brown viscera show very distinctly, through
the integuments, eleven branches or lobes on each side ; these are elon-
gated, well separated, with few short open branches; the anterior ones
are but little shorter and are not crowded. In this respect, this species
is very distinct from C. picta, in which the branches are twenty or more
on each side, short, much branched, crowded, the aunterior ones becom-
ing much smaller and more crowded.

Var. a.—West River and Whitneyville Lake, New Haven—A. E. Ver-
rill. :

Var. b.—Pools near Goffe street, New Haven, on submerged wood,
and adhering to thé ventral surface of Macrobdella decora—A. B. Ver-
rill ; Clear Lake, Colorado, Hayden’s expedition ; Snake River—Dr. J.
Curtis, Wheeler’s expedition; Birchwood Creek, Nobraska—O. Harger
Yale scientific expedition, 1873 ; No. 183—Dr, Yurrow, Wheeler's expe-
dition. ) :

Var. c.—Northwest-boundary survey—Dr. Elliott Coues.

Yar. d.—Pools near Goffe street, New Haven—A, E. Verrill.
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CLEPSINE PAPILLIFERA Verrill,
Op. cit., vol. iii, p. 130, 1872.

Body decidedly convex above, broad and obtusely rounded behind ;
in extension long, slender, and tapering anteriorly. Length, when ex-
tended, about 1 inch; greatest breadth, in contraction, about 0.20 of an
Inch, Back covered with small, distant, subconical papille, arranged
in transverse rows, of which the anterior contain about three papille,
and the posterior ones eight or nine. Head small, narrow, subacute,
white in front. Oecelli two, distinet, but close together, black, placed
at the posterior edge of the white area. Color above, obscure yel-
lowish brown, produced by alternating narrow lines of flesh-color and
olive-brown, which are crossed by fine longitudinal lines of dull olive-
green, giving a checkered appearance under the microscope. The dorsal
Dapille are specked with opaque white at the tips, and usually sur-
rounded by a darker spot of olive-green at the base.

Var. b.—Specimens taken in Whitneyville Lake, October 4, carrying
Young, differ considerably from the preceding, and may prove distinct.
These have the form of body, head, and ocelli as described, but the
tubercles of the back are less numerous, forming a single median row
anteriorly, which becomes double posteriorly, where there is also a row
on each side, midway between it and the margin, The goenoral color
above is dull greenish yellow, transversely and longitudinally lined with
lighter ; the tubercles are dark brown, and small flesh-colored spots are
8cattered over the back, but form rows posteriorly. Lower surface
lighter.

Var. c.—The specimens thus designated in my former paper appear
to belong rather to C. ornata. .

Var. d, lineata, nov.—Body in contraction broad-oval, much de-
Pressed. Ocelli two, distinctly separated by a space equal to about twice
their diameter. The alcoholic specimen has about twelve longitudinal
Stripes of deep browmn, alternating with as many of yellowish white;
both crossed by fine transverse lines of whitish. Back nearly smooth,
With only a fow minute and but slightly raised papillee. This may prove
to be a distinct species.

Var. ¢, carinata, nov.—Body in contraction rather short and thick,
tapering rapidly to the head. Ocelli two, conspicuous, well separated,
With a space between equal to their diameter, or greater. Back with
three conspicuous caring, each surmounted by a close row of prominent
Papille ; toward the posterior end, the middle carina ceases, and a short
Oue, with few papilis, is introduced on each side of the median line
Close to the posterior end of the body ; other much smaller papiliz are
Usually scattered over the surface between the principal rows, especially
Lear the margin, where they often form a submarginal row, Color, of
alcoholic specimens, dull brown ; the back covered with many narrow
1°Dgitudinal stripes of dark brown, alternating with lighter lines.

West River, Conn., and in small tributary streams, among the stems of
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water-plants and on floating wood, common—A.. E. Verrill ; Bad River,
Lake Superior—J. W. Milner (var. with few large papille, mostly in
three rows.)

Var. d.—Lake Raymond, Nebraska—T, M., Prudden Lake Okechobee,
Florida——Dr. E. Palmer.

Var. e—Ecorse, Michigan—J. W. Milner.

Section B.—Four ocelli.

No American species belonging to this section are known to me.

" Section C.—Six ocelli.
Subsection a.—Back smooth.

CLEPSINE PALLIDA Verrill. (Fig. 2, a; head enlarged.)
Op. cit. vol. iii, p. 131, fig. 3, a, 1872. ]
Var. a—Body depressed, broad and obtusely rounded posteriorly,
b Eig.2. 5 tapering, but not very slender, anteriorly; about 1inch

long in extension, and 0.15 of an inch broad in contrac-
i A tion. Back smooth, somewhat convex. Head obtuse,
with six ocelli, those of the aunterior pair nearer together.

Acetabulum rather small. Intestine whitish, showing
through the integuments, with two large anterior lobes and about six
smaller lateral ones. Auditory vesicle very distinet. Color above pale
yellowish, with scattered blackish specks,and with a median light line,
interrupted by a row of distant, small, black spots. Beneath pale flesh-
color.

Var. b.—Back smooth, grayish green, with two dorsal dark lines, and
specked over the whole surface with swmall blackish dots, which are
arranged somewhat in longitudinal lines. Ocelli as in var. a. Length
about 0.75 of an inch, (18™ to 20"~,) Taken September 17.

Waest River, New Haven, Conn., both varieties, on submerged wood—
A, E. Verrill ; Colorado—Hayden’s expedition ; lake near Long’s Peak,
-elevated 9,000 feet—Hayden’s expedition, 1873 ; (var. b, with narrow,
dark stripes.)

Subsection b.—Back papillose.

CLEPSINE ELEGANS Verrill. (Fig. 2, b; head. See above.)
American Journal of Science, vol. iii, p. 132, ig. 3 b, Feb., 1872; vol. v, p. 387, 1873
Clepsine patelliformis Nicholson, Canadian Journal, 1873.

Body depressed, strongly annulated, broadly rounded posteriorlyy
tapering, but not slender, anteriorly. Length, in extension, about 1.25
inches; breadth, in contraction, 0.20 of an inch, Acetabulum moderately
large, projecting considerably beyond the posterior end of the b‘odY;
Head small, obtusely pointed, white in front and along the edges. Ocelll
six, the three pairs close togethgr on the white area of the head, those
of the middle pair largest, black., Back covered with distant, slightly
elevated, yellow papillie. Color olive-green, thickly specked, especially
toward the margins, with purplish brown, and with dark brown trans-
verse lines, corresponding with the intervals between the annulationsj
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anteriorly there is a pale yellowish green medianline; aslight distance
from the middle there is, on each side, a narrow black line extending
the whole length, and between these and the margins there are other
faint longitudinal lines, Along each margin, there is a row of about
six sulphur yellow spots, and a few smaller raised yellow spots are scat-
tered over the back, the anterior ones often becoming greenish. Lower
surface pale green, specked with brown, and with a light median and
two black longitudinal lines, corresponding to those above.

Var. b.—Two anterior ocelli nearer together tlian the others. Body
deep brown, in preserved specimens, with six or more irregular rows
of yellow spots on slightly raised papillz.

West River, with the two preceding—A. E. Verrill; Lake Ontario—
Nicholson ; northwest-boundary survey—Dr. E. Coues, {var.a and b.)

This is a very active species, It adheres firmly by means of its pos-
terior sucker, but when much disturbed quickly rolls itself into a ball,
One of the specimens, taken June 6, carried about a dozen slender
young ones, of a pale pink-color.

In addition to the preceding species, Olepsine oniscus Diesing, (Blain-
ville, 8p.,) and Clepsine swampina Dies. (Bosc, sp.,) have been indicated
from North America. The first has not been described sufficiently to
be recognized, all the characters mentioned applvm g equally to nearly
every species of the genus.

Clepsine swampina Diesing is thus described: ¢ Body subellipti-
cal, depressed, anteriorly narrowed, above transversly sulcated, below
plumbeous. ‘Ocelli six, two closely approximate. .Acetabulum orbicular.
Length, 6-7 lines ; width, 3 lines.”

Carolina, upon the surface of tortoises and frogs—Bosc.

Section D.—Ocelli 8.

Subsection a.——Back smooth.

CLEPSINE OCCIDENTALTS Verrill, sp. noz.

Body rather stout; in contraction thick and convex; about 0.75 of
an inch long, and 0.30 broad ; tapering to both ends. Ocelli eight: those
of the second and third pairs largest ; those of the third farthest apart;
those of the fourth small and near together. Dorsal surface smooth,
with faint indications of small, low papille auteriorly. Acetabulum
8mal]. Color, in aleohol, yellowish brown, with fine transverse lines of
darker.

ISSan Luis Valley, Colorado—H. W, Henshaw, Wheeler’s expedition,

73.

O¥srosrANCHUS VIVIDUS Verrill.
Op. cit., vol. iii, p. 126, fig. 1, 1872,
Body elongated, somewhat depressed, tapering both ways, but most
80 anteriorly. Surface smoothish, but with minute, hemispherical hya-
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line vesicles. Length, in extension, about one inch; breadth, in middle,
0.10 to 0.12 of an inch. Head excentrically pedicellate upon a slender
neck, small, disk-like, rounded in front, or somewhat heart-shaped, with
the rounded point forward. Ocelli four, small, brownish, placed near the
attachment of the neck on each side; those in the anterior pair farther
apart. Acetabulum large, well-rounded, as wide asthe body, disk-shaped,
and attached nearly centrally. Male organ, when protruded, elongated,
conical, acute, placed just behind the fourth pair of large lateral white
spots. .

Color of back dusky brown or purplish brown, finely specked with
stellate points of darker brown, and with three irregular rows of con-
spicuous, small, round, opaque white spots along the upper surface of
the back. Sides with a row of about 16, larger and more conspicuous,
semicircular, white spots along the margin, each consistiug of a cluster
of 3 to 9 small round spots, inclosing a more transparent area, in which
a diaphanous pulsating vesicle or enlarged vessel may be seen to pro-
trude at each pulsation. Ldwer surface of body light grayish, specked
with darker, and often with obscure transverse bands of whitish; aceta-
bulum similar in color to the body, with small, round, white spots, the
margin more or less radiated with lighter and darker. Upper surface
of head similar to the back ; the sides and front lighter.

West LRiver, near New Haven, on Fundulus pisculentus, November and
December, 1871—TI7. S. Smith; Savin Rock, in salt-water, among ecl-
grass—DProf. J. B. Todd; Casco Bay, among eel-grass, 1873—A. E. Ver-
rill.

This very active speeies lives in both fresh and salt water,

The transparent lateral vesicles referred to are probably organs of
respiration, analogous to the much more highly developed branchial
appendages of Branchiobdella.

ICHTHYOBDELLA FUNDULI Verrill.
Op. cit., vol. iii, p. 126, 1872.

Body smooth, distinetly annulated, subterete, thickest at ahout the
posterior third, tapering considerably toward the head, and slightly pos-
teriorly. Length about 0.75 of an inch; greatest diameter about 0.08.
Head small, rounded in front, scarcely explanate, and separated only by
a slight constriction from the body. Ocelli four: two larger well sep-
arated, placed near the posterior part of the head; two others, very
small and scarcely distinguishable in some specimens, are placed in
front of these. Acetabulum scarcely wider than the body, obliquely
attached, sessile, and scarcely separated by a constriction from the
body: OColor light green, finely specked with dark green and brown
points ; sometimes with distinct bands of whitish alternating with tho
green on the anterior part of the body, and with a pale dorsal ling;
neck with a pale band at the constriction,

West River, Conn., ou Fundulus pisculentus, November and December;
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1871, and December 18,1872—F. S. Smith; near New Haven, on the same
fish—Prof. J. E. Todd.

This species differs greatly, in the form and arrangement of the ace-
tabulum and head, from the typical species of the genus, and, when
living specimens can be carefully studied, may require separation.

ICHTEYOBDELLA PUNCTATA Verrill,
" American Journal of Science, vol. if, p. 451, 1871; vol. iii, p. 127, 1872.

Body, in extension, slender, in the preserved specimen, about 0.5 of an
inch long, 0.06 in greatest diameter, rounded, thickest posteriorly, taper-
ing anteriorly to the anterior sucker, which is broad and thin, subeircular,
about threo times as wide as the neck where it is attached. Ocelli four,
on the upper side of the anterior sucker: two larger, black ones, in front;
and two minute ones wider apart and farther back. Tosterior sucker
large, rounded or oval. Color translucent greenish, with a pale median
dorsal line, and with minute black specks arranged in transverse bauds;
along each side are eight light spots, alternating with the dark punctate
bands. '

Among the Slate Islands, Lake Superior, in 6 to 8 fathoms—S, I
Smith,

IcETHYOBDELLA MILNERI Verrill, sp. nov.

Body slender, elongated, a little depressed, in alcoholic specimens about
0.75 of an inch long, and 0.06 to 0.08 broad. Ocelli four, conspicuous, the
anterior pair larger and wider apart; the head is quite oblique, broadly
expanded, and extends out in front far beyond the ocelli.  Acetabulum
large, about twice the diameter of the body, with a circlo of about twelve
black, ocelli-like spots, around the middle. Color of body, in preserved
8pecimens, yellowish, with four lengitudinal rows of counected large
angular spots of greenish, of which one extends along the upper, and
one along the lower side, near the marging, leaving a pale baud along
the middle of the back and of the ventral surface; that of the back is
often interrupted by the encroachment of the lateral green spots, the
Points of which frequently meet across the back, dividing the median
bale band into a series of large rounded or transversely elliptical spots.
The lateral green spots are variable in form, but often rhomboidal, with
the most acute angle toward the median line of the back; they are
Connected along the margins by a nearly continuous band of green, or
else by two narrow lines of green, separated by a pale line. The green
Spots are made up of small stellate specks of deep green, intermingled
With others of orange. Head and acetabulum pale, bat usually more
Or less specked with green and orange; the acetabulum often has a mar-
ginal circle of pale spots, alternating with greenish.

Thunder Bay, Michigan, in 25 fathoms, abundant, and also in floating
Weeds—J. W. Milner, 1873,
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ASTAOOBDELLA PHILADELPHICA Leidy.
Proceeedings of the Academy of Natural Sciences of Philadelphia, vol. v, p. 209,
1851,

Dr. Leidy’s description is as follows: ¢ Body whitish, translucent;
sides unearly parallel, a little broader posteriorly, 16 alternately broad
and narrow segments, exclusive of head and posterior end. Head cam-
panulate, terminated by a circular or elliptical crenated lip, fringed with
very minute stiff hairs, one two-thousandth of an inch long.”

‘“Acetabulum circular, one-sixth to one-fourth of a line in diameter;
mouth elliptical. Dental plates brown, nearly equal, forming an isosceles.
triangle, with the base longest and attached. Apex of superior plate end-
ing in a sharp conical point; with several very minute denticulations on
cach side. Apex of inferior plate bifurcated into two points, with two
minute denticulations on each side. Stomach capacious, nearly filling
the anterior eight alternately broad and narrow segments posterior to
the bead. Anus dorsal, one-fifth of a line from the acetabulum. Gen-
erative aperture ventral, anterior to the anal aperture.

“Length, one to four lines; breadth, one-sixth to one-half of a line.
Head, ove-sixth to one-half of a line long. Ovum attached by a pedicle,
with an operculum pointed at summit. From base of attachment to
point of opercle, one-fifth of a line. Length of body of ovam, one-sixth
of a line; breadth, one-eighth of a line.

¢ Habitat.—Found frequently in numbers from one to several dozen
upon any-part of the exterior of the body of Astacus Bartowii Fab.
but more especially upon the inferior surface and the branchim.”

The following species, which I have not seen, have been described
from North America:

LI0OSTOMUM COCCINEUM Wagler.
Isis, 1831, p. 533 ; ibid., 1832, p. 53; Diesing, Sitzungsb, der kais. Akad. der Wis-
senschaften, xxxiii, p. 495, 1859, '

This genus is remarkable in having no ocelli, and no folds, lobes, nor
plications within the mouth and esophagus.
Mexico—EKarwinsky.

HiruDpO ORNATA Ebrard.
Nouv. Monog. Sangs., p. 55.
Northwestern America.,

HIrUDO(%) COSTARIOENSIS Grube and (Brsted.
Diesing, op. cit., p. 509.
Costarica—Ersted.

Hirupo BiLrsercHI Kinberg,
Op. cit., p. 356, 1867,
This species is described as baving eight ocelli, with the genital orifice
in the twenty-eighth segment. It probably belongs to some other genus
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OXYPTYCHUS STRIATUS Grube.
Fam,. d’Annel., pp. 110, 148; Diesing, op. cit., p. 510. ]
Montevideo—Burmeister.,

CenTROPYGUS JOOENSIS Grube and (Ersted, 1857.
Dies., op. cit., p. 511.
San José, Central America—Ersted.
S Mis, 71——44
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