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Leeches of the Douglas Lake region

The Hirudinea, or leeches, are predatory or parasitic annelids
with terminal suckers serving for attachment and locomotion. They
are distributed all over the world, mostly in fresh water though
a few are marine and a few are terrestrial. Herodotus in the 5th
century B.C. referred to the leech under the name "bdella" which
still forms the ending of some scientific names of certain leeches
and groups of leeches (Nachtrieb, 1912, p.3). The medicinal leech,

Hirudo medicinalis Linnaeus, was known from the time of the Greeks

until the middle of the 19th century because of its use for blood-
letting. Considerable work was done on the morphology of leeches
during the 19th century but they have received relatively little
attention recently. Gee (1913, p.199) gave a resume of the litera-

ture on leeches up to 1913.

Leeches are usually found under sticks or stones or in‘the
mud on the bottom of lakes, ponds, and streams unless actively in
search of food. Of approximately three hundred leeches collected
in the Douglas Lake region during June and July, none were found
at a depth greater than two feet. The temperature rsnze of the
water was between 18°C. and 26°cC. Gently moving water in protect-

ed coves or at the outlets or inlets of lakes is preferred to still

water.

Some 'leeches are free-living scavengers, others temporary
parasites remaining attached to their hosts only long enough to
become gorged with blood, while others are confirmed parasites.
Nachtrieb (Naechtrieh, 1912, p.5) says "In many places leeches are
abundant enough to be of economic importance. They may be of val-

ue in so far as they serve as food for fishes and birds or in so
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far as they are scavengers. On the whole, however, the leeches

are rather an injurious group. They may kill fishes and other an-

imals, particularly young by bleeding them to death, or, indirectly,

py devouring the snails, worms, and larvae wnich constitute the

principal food of some fishes. They are also injurious in so far

as they serve as intermediate hosts for various developmental stages

of animals that during some period of their lifetime are parasitic
on fishes, birds, and other animals. There is still a great deal
to be learned about the life histories of many of our leeches,
their relations to other animals, particularly their rclations to
Iishes, and their influence on the character of the fauna in par-
ticular bodies of water.

'The w-sunds made on man by the blood-sucking leeches very rare-
1y produce ;ﬁy serious results. Considerable, sometires, intense,
itching of txe fegion immediately around the wound is usually the
only noticeakble effect. More serious results are probably due to
irTection." loore (¥eexe,1923, p. 12) says that the itching "pro-
boly results from the injection into the wound of a natural haemo-
lytic agent i the saliva. If the leech be permitted to complete
its meal this substance is largely or entirely withdrawn from the
wound, but if the meal be curtailed much of the haemolysin remains
and acts as an irritant...... The haemolysin prevents the coagula-
tion of the blood, which is the reason why a leech bite continues
to bleed so much longer than an ordinary slight cut."

Relative to leeches as internal parasites in man, horses and
cattle, Nachtrieb (¥eektriedb, 1912, p. 5) says "When, however,
itrze leeches find their way into internal passages, they may produce

serious disturbances. The young of the blood-sucking horse leech
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taken in by horses and cattle while drinking from ponds or lakes
have been known to bécome attached to the lining of the pharynx
and the windpipe and cause more or less serious disturbances.
Fortunately the number of species that in this way practically
become internal parasites is very small, and the chance of their
invading human beings exercising some care is very slight., It may
pe well to remember, however, that was a small iﬁconsxpicuous leech
not thicker than a horsehair, that was the cause of considerable

trouble to Napoleon in Egypt. His soldiers in drinking water di-

rectly from the streams , lakes and pools took in small leeches
which attached themselves in the back part of the mouth cavity

and caused annoying blood spitting and difficulty in breathing."
Gee (19££;'quotes from Masterson (1908) regarding the Hirudinea

as parasites of man in Palestine. "Lecghes are common in the foun-
tains and pools of Palestine, particularly in the northern barts
known to us familiarly as 'Galilee' and further north in the dis-
trict of Letanon. 1In the later summer and autumn months they are
so plentiful in places that almost every horse and mule passing
through these parts has a bleeding mouth. Under such conditions

it is not wonderful that human beings from time to time are at-
tacked.... Many of- the springs in the mountains of Galilee and in
Lebanon are widely known for the multitude of leeches which lurk

in their waters, but a thirsty traveler seldom has the self-control
to restrain himself from drinking, and when he does so, particuler-

ly at dusk or in the night, he is very likely to suck one in' ....

In the cases, some three dozen or so, which I have had under my own

observation, the leech has been attached to the epiglottis, the

pharynx, the nasal cavities, or, most common of all, the larynx....
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The haemorrhage, though never great in quantity at any one time,
may, when prolonged, bte very serious or even fatal. I know of two
cases where the patient has actually died from this."
External Characters

The large posterior sucker and smealler anterior ones are the
most prominent external characters of the leech. Wnen at rest
trie tody is elongated, more or less flattened dorso-ventrally,
tapering gredually toward the anterior and more abruptly toward the
posterior end of the btody. The body is very muscular and can be
shortened, changed in shape, or tightly rolled up.

The leech body shows the characteristic metamerism of the

enrelids having thirty-three to thirty-four somites but does not
haves the thin septa separating the somites internally‘t In addition
the leech gas an external annulation which does not ccfrespond to
truz metamerism. The limits of the somites may be determined by

the arrangement of internal structures especially the nerve ganglia.
Ficure 1, Plate I illustrates this relationship. The typical number
of annuli to 2z somite of any species is determined by the number

in the somites of the middle region of the body. The number may
vzry in the anterior and posterior somites. The different annuli

cf a somite may be equal or unequal in size and some may be only
partially divided. UNearly all leeches can be placed in two groups,
cre having three primary annuli and one having five primary annuli
irn each somite. A system of numbering the annuli to aid in the

leccation of structures and to indicate the relationships of the

anruli wes adopted by Moore (Nachtrieb, 1912, pp.12-13) znd is

Figs. 3 and 4, Plate I. TFig. 2, Plate I shows how znnuli become




Plate I.

Fig. 1. The somite and annuli of the Glossiphonidae
as determined by Castle and Moore, showing

the relation to the nerve ganglia.
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ig. 2. The dérivation of a typical somite of five annuli
and a typicel somite of six annuli from one
of three annuli.
Fig. 3. Tnis diagram illustrates how annuli become divid-
ed into two, four and six annuli and how a somite
of four or twelve or fourteen annuli may be

derived from a somite of three annuli.
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ystem of notation adopted by Moore to indi-

c:te the relationships of the aanuli.
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divided into more than three annuli.

Leechés vary in length from about one eighth of an inch to
e foot and a half. Color markings are varied, even within cne spec-
ies. One to.five pairs of eyes, showing as conspicuous pigment
spots, are found on the anterior somites. Special sense organs
called sensillae are found on one of the annuli of most of the so-
mites. The body is always covered with a thin, tough cuticle and
more or less mucous. The mouth and anus compriée the openings of
the digestive tract. The genital openings will be found in the
region of the XI/XII somites from one to five annuli apart. The
more znterior one is the opening from the male reproductive organs
and is the more conspicuous. The opening of the female reproductive
orgazns 1s very inconspicuous. The nephridia open to the exterior
through pores in the somit%s in which nephridia are located.
Theze can often be detected by wiping the ventral surface dfy and
then running 1t with some smooth tool which forces the content
‘from the nephridia.

Internal Anatomy.EL

The digestive tract is a more or less highly differentiated tube

extending from one end of the body to the other. The mouth is on

the ventral surface at the anterior end in the center of a more

or less well-developed sucker. In the Gnathobdellidae, the mouth
is provided with three "jaws" which radiate from a common point
with an angle of about thirty degrees between the middle jaw and
the outer of the trio. The free edge of each jaw is curved and,
in some species, covered with a chitinous band that is notched
like a saw. When these jaws are worked back and forth on the skin

of the host by the special ruscles attachea (o them, they cut a

lAdapted from Nachtrieb, 1912,pp. 17-21.
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ragged wound in the skin which bleeds much more freely than would
a single cut. The mouth opens into the pharynx or esophagus. The
Rhynchobdellidae can protrude this organ and it is generally called

a proboscis. In true blood-suckers this region has opening into it

=]

are located mainly in the two or three somites immediztely preced-

ceca. As a rule there is but one pair of-éastric ceca to a somite
bu- in some caces there aré two. They are side pockets which serve
as reservoirs Zor the ingested blood. Whe i they are full the leech
may leave the Tost and seek some secluded slace until digestion is
corzleted. This process may last for several months, nine in the
cas: of Hirﬁdo medicinalis. Generally there are no gastric ceca

in the leeches which do not suck blood. The intestine of true
blood-suckers "may also have several pairs of intestinal ceca.

"nen the blood =znters this region of the digestive tract it rapidly
changes color and composition due to the active digestion which
takes place in tlris region. The rectum opens to the extericr through

the -anus which is located on the dorsal side near the posterior

sucker.

The blood vascular system consists of several longitudinal
vessels with connecting branches to each somite, vessels to the
nerhridia and other organs, and so-called sinuses which represent
portions of the true body cavity. Portions of this system nave
coriractile walls which, with the aid of the muscular contractions

of the body, keep the blood in circulation.

a large number of unicellular glands called salivary glands. They

irg the male reproductive opening. There may also be a multicell-
plar gland with a duct called the esophageédl gland. These glands
produce ‘& secretion wkich prevents the coagulation of the blood
sucked from the host. The esophagus opens into the stomach or crop

wnich in the true blood-suckers has from two to fourteen gastric

6
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Respiration in most leeches is performed almost wholly through

the skin. Two marine forms have gills on'certain somites.

The excretory system is composed of nephridia which are similar
in structure and function to those of the earthworm. The large
bladder-like reservoir near the nepnridopore is enlarged in terres-
trial leeches. |

In general the nervous system is similar to thatvof the earth-
worm.

Leeches are hermaphroditic but the eggs of one individual
are fertilized by the spermatozoa of another. The male reproduc-

' tive organs. consist of a series of pairs of testes close to the

nephridia in certain somites. The number varies from five to

eleven pairs ir the different species. The series on each side is

connected by a common duct, called the vas deferens, which opbpens
into a muscular tube near somite XI, The terminal portion of the
common duct formed by the two vasa deferentia is sometimes called
the'penis, as It can be protruded through the external pore. The
essential female organs consist only of a pair of ovaries which
usually lie in somite XI with the female pore from one to five
annuli behind tne male opening.

In some species fertilization may be accomplished by the at-
tachment of spermatophores, packets of spermatozoa, to any part
of the body wall of another leech. The spermatozoa escape through
the body wall into the underlying connective tissue and thence
work their way to the ova near the uterus where fertilization
takes place. In other cases fertilization takes place in the uter-

us(ér in capsules conteaining ova, spermatozoa, and some albuminous

material) by spermatozoa introduced directly through the external

opening.
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Some leeches lay a few eggs at a time in small capsules which
are attached to submerged parts of water plants or stones. Others
enclose a few eggs in egg-shaped capsules or cocoons which may be
half an inch or more in length. These cocoons are deposited in
masses of decaying vegetation. Others earry the eggs and young
attached to the ventral surface of the body until the young are
0ld enough to fend for themselves. In these cases the eggs are

laid in small spherical clusters, each mass surrounded by a deli-

cate membrane of micous-like substance secreted by skin glands.

A number of such groups of eggs are somewhnat loosely hung together
and are attacned to the ventral surface of the parent, by a sub-
s*ance similar to the membrane around each spherical mass of eggs.
%r.>on thus burcened with eggs or young tre leech steys in some pro-
tected place snd by undulatory movements of the body keeps the
ezss or young well aerated. If the egg masses become dislodged

the parent will make efforts to collect them and again attach

thizm,

Methods

Collecting: L:c=sches may be collected from the under side of stones
and wood as well as by dredging the mud at the bottom of shallow
ponds. Ward and Whipple (1918, p.620) says, "Sanguivorous spe-
cies are easily collected by stirring the mud in their haunts

with one's bare feet and removing the leeches from the skin as
-hey become attached, or by attracting them with fresh blood
:laced in the water." Moore (1923, p. 30) suggests the use of

tzits "of freshly killed and bleeding small animals and of slaugh-

tar-house blood placed in a muslin bag, dragged through the water,

or simply placed in the water znd allowed to diffuse.®™ He also
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sugzests the use of traps which he describes and diagrams but does
not reCOmmend highly. He found freshly killed frogs the most
cffective vait.
culture: All writers agree that there is little difficulty in
keeping leeches alive and in good condition in the laboratory
for months. An équarium containing water, a little algae or water
plant and a stone for hiding provides a satisfactory environment
for them. The characteristic food for the species should be pro-
vided occasionally but the fact that most leeches normally take
one big meal and then do not eat again for several months makes -~

the feeding problem a simple one.

Yarcotisation: Various narcotics have been suggested (Lee, 1924,
pp. 12-17; Castle, 1900, p.1l9; Heminway, 1912, p.31l; Ward and
Whipple, 1918, @. 650) such as menthol or chloreton crystals
sprinkled over the water, a 1% hydrochlorate of cocaine, lembn
juice, and cartonated water. Of fhese, carbonated water in the
form of ordinary bhottled "pop" hzs proved the most successful,
with lemon juice a close second.

Killing and Fixiag: Castle (1900, p.19) recommends Perenyits
fluid for gross anatomy as it removes pigmeant, and Flemming's
fluid or corrosive sublimste for preparing sections. TFor pre-
serving pigment, he suggests the use of a picric acid fluid or
formaldehyde. Heminway (1912,p:31) Used Gilsén's mercuro-nitric.
mixture on small forms for an hour, then transferred to 80% al-
conol and treatéd with:iddine:.

Staining: Heminway (1912, p.31) stained in bulk with Mayer's

Paracarmine, counterstained with Lyons blue after sectioning,

or cleared with cedar o0il and examined as a transparent object.
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These cleared speCiﬁens were later sectioned and stainsd with
Ehrlich=Biondi stain. Castle (1900,p.19) used iron hematoxylin
for sections and Mayer's hydrochloric acid carmine (704 alconolic)
for whole pfeparations, decolorizing in acid alconol (1% HC1l in
70% alcohol) washing in neutral alcohol, and clearing in cedar

oil.

Rehzvior

Gee(1913, pp.208-248) classifies tne movements of leeches into
:nhe following categories, (1) random movements, (2) looping re-
sponse, (3) swimming response, (4) undulatory respiratory move-
~ents, (5) righting reactions, (6) general responses to stiruli
including feeding responses, and (7) breeding reactions.

Regarding wandom movements, he says (p.209), "Too much stress
ca&no% be place§ upon the part played by random movements in the
cshavior of the leech. Its life is one of repeated trial, and the
zlaptiveness of its selective dctiomrfrom among.the many varying:
i.ctors of its environment usually ssrves to steer the animal ef-
fzctively out of regions unfavorable to its continued sxistence,
«=d into proper environmental conditions...... Nor is it necessary
..... for soms stimulus to be applied to observe this teadency to
riaiom movements. Almost every looping response of the animal in
its progress forward is preceded by a series of random movements
0. the anterior end. So thorougn is the exploration of the ad-

v-ace ground, at times, that the body of the animal describes

sgveral very wide arcs of a circle before orientation is finally

effected. This tendency to ‘prove all things, hold fast to that
which is good! is perhaps the most striking single characteristic

of the behavior of leeches, and undoubtedly, due to the flexible
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nature of the response, serves a most important adaptive purpose
in the life of the animal."

The looping reaction resembling the movements o
jarvae or "measuring worms™, 1is, in my experience, more character-
istic of the Rhynchobdellidae than of the Gnathobdellidae though

| it is evidenced Dby zll leeches to varying degreeé. The leech
with the posterior sucker attached, extends its body to the full
extent, attaches the front sucker, releases the posterior one
and brings it up almost if not quite in contact with the front
sucker. In this way it can travel at a fair rate of speed.

The swimming response, on the other hand, is characteristic
of the Gnatnobdellidae, many of the Rhynchobdellidae swimming
very little if at all. Gee (1913, p.212) describes this reaction
as follows, ""he reaction consists in s ghythmical undulatory
muscular contraction:proceeding:.antero-posteriorly. . The.body
strikes up and down in the water, or the laterzl axis of the body
may become veriical in position, and the body of the animal be
lasnhed from side to side. A very characteristic feature of this
eel-fashion of swimming is the dorsal-ventral flattening of the
body." Swimming may be stimulated easily by proding tnhe poster-
ior sucker.

Undulatory respiratory movements resemble swimming movements
except that the leech remains attached by its posterior sucker
and the body waves outward in the water. This is frequently ob-
served when leeches have remained quiet in an aquarium for some

time. The Rhyndhobdellidae may accomplish this with bota suckers

attached so that there is body slack. Then an up-and-down motion

produces the aeration. This is a characteristic-activity.of:a’leech

carrying eggs or young.
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The righting process is accomplished with the aid of eitner
the anterior or the posterior sucker though in the Gnathobdellidae
it is frequently effected by swimming.
In general leeches are highly.sensitive:ito:stimali. Gee(1913,
De 216)Vcalls attention to the tendency of nephelid leeches to
collect in twisted masses in an aquarium which does not have stones
and also when the temperature is lowered to about 10°C. Ieeches are
extremely sensitive to jar, movements or shadows. They are marked-
1y negatively phototaxic and positively thigmotactic. Nephelids
are positively rheotaxic. The tendency of the Rhynchobdellidae
70 roll up "pill-bug" fashion when.disturbed is very cnaracteristic.
Gee (1613, p. 219) says that "The food is located by 'trial znd error'
movements, and is often crawled over and under by leeches w thout
its presence serving to check all of them. When {he anterir; sucker
cones 1in contact with the soft body 6f the snail there seems to be
a reinforcing stimulus to the contact response,.... and the animal
nolds on literslly as well as figuratively 'for dear life'".‘ The
mouth region seems more senstivie to the presence of food than
otner regions indicating the possible presence of taste sensory

~211s in tnat region.
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Key for the Identification of Hirudinea
Adapted from the Key to the Leeches of Minnesota, MNoore (1912)
and Key to North American Fresh-water Leeches by Ward and Whipple
(1918).
I.. Mouth a small pore 11ke ooenlnT 1n the dlsk of tne anterlor sucker,
tnrough Whlch a muscular pharyngeal prob0801s may be protruded
A. Complete somites formed of three annuli.
a. Genital orifices separated by a single annulus; eyes one pair,
distinct.
b. A dark brown cuticular plate and underlying gland on dorsum
of somite VIII. DBody capable of great extension; color pale

vink, gray or brownish.

Glossiphonia stagnalié p.20

bb. No nuchal gland or plafe in the adult.
c. Rody very slender, elo.sated, and little flattened; very
transparent due to the nearly complete absence of pigment;
no cutaneous papillzae.

glossiphonia nepheloidea p.23

cc. Body relatively broad =nd flat; more or less heavily pig-
mented with brown arranged in a linear pattern, annulus a2
marked with white spots usually arranged in transverse rows;

three longitudinal series of conspicuous black papillae.

Glossiphonia fusca p. 26
aa. Genital orifices separated by one annulus;eyes in several pairs
b. Eyes in three groups of two,; body transparent, with little
Pigment; no papiilae; gastric ceca six pairs, nearly or quite
unbranched.

Glossiphonia heteroclita p.28

aaa. Genital orifices separ=zted by two annuli; eyes in several

pairs.
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b. Three pairs of eyes; gastric ceca six or seven pairs, branchned;
a pair of dark longitudinal lines both above and below.

Glossiphonia complanata p. 30

bb. Four pairs of sub-equal eyes, all simple; gastric ceca nine

pairs.

Hemiclepsis occidentalis p,33

bbb. One pair of compound eyes followed by three or more pairs

of much smaller simple eyes; gastric ceca seven pairs.

Placobdella hollensis p,36

aaaa. Genital orifices separated by two annuli; a single pair of
compound ey=s,; gastric ceca, seven pairs, branched.

b. Somites T to V much widened to form a distinct head; dorsum

marked b three strong papillated keels; gastric ceca much

- €  Ybranchecd.

Placobdella montifera p.39

bb. Anterior segments not especially widened.
c. Pbsterior sucker. . very free and supported on a slender
peduncie; znus at XXIII/XXIV; gastric ceca iittle.branched;
pody r=ther high, very contractile; dorsal papillae wanting.

Placobdella pediculata p, 41

cc. Posterior sucker not supported on an especially slender
peduncle; anus at XXVII/XXVIII; gastric ceca much branched.
d. Cutaneous papillae smooth and round, body much depressed.
e. Integuments rather opaque; dorsal papillae’few, low and
smooth; size lezrge,; longitudinal lines on ventral surface

Placobdella parzsitica p.44

ee. Integuments translucent, brightly but not deeply pig-

mented with green, orange; and white; size medium.

Placobdella picta p.47

;_
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dd. Cutaneous papillae prominent and rough and pointed.
e. Numerous minﬁte papillae around mergin of caudal sucker;
body moderately depressed; dorsal pzpillae usually in a
median. and two paired series, small, acute, pale yellow

or brown; a very conspicuous and constant pale band across

somite VI; size small.

Placobdella phalera p.47
ee. No marginal papillae on caudal sucker; body very much

depressed; papillae numerous; size large.

Placobdella rugosa p,48

AA., Complete somites composed of more than three annuli.

a. Complete somites consisting of six unequal annuli; posterior
sucker very large and provided with a marginal circle of contrac-
tile papillae; eyes one pefr contiguous in middle line.

b. Sucker papillae and glangs about 30; median dorsal series of

papillae alone developed.

Actinobdells ineguiannulata p.53

bb. Sucker papillae and glands about 50; five series of dorsal

papillae.

Actinobdella annectens P.57

a2. Complete somites consistinzg of twelve or fourteen approximately
equal annuli; body divided into two regions; posterior sucker
without marginal papillae; eyes widely separated on posterior

part of heead.

b. One pair of eyes, occasionally two; posterior sucker without

eye-spots.

Piscicola punctata p.61

bb. Eyes two pairs; four longitudinal yellow hands,; twelve eye-

spots on posterior sucker.

Piscicola milneri p.64
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II. ¥outh large, the sucker arpearing as its bounding lips; the pharynx
not forming a protrusitle protoscis.
A. BEyes five pairs arranged in a reguler arch on somites II to VI;
genital ducts with complex copulatory apparatus; testes strictly
paired, theif number moderate; at least one peir of gastric ceca

sresent.

2. Jaws prominent tearing meny small teeth errarnzed in one series;
sccessory copulatory glands present and opening in gores behind
female genital orifice.

b. Teeth gbout 65 in each jaw,; genital pores separated by five
annuli; the dorsum marked by median red and marginal tlack
spots, boin metemeric.

Macrobdella decora p.66

aa. Jaws prominent, bearing a few coirse teet: fsrranged in paired
series; o zccessory copulatory glands.

1. Teeth twelve to sixteen pairs on ezch jaw; the primery annuli
VIIad énd VIIIal enlarged, but only partizlly divided irnto
secondary annuli; color variable but merked more or less
thickly =Ith non-metameric black blotches.

Yaemopis marmoratis p.71

tb. Teeth twenty to twenty-five on each jaw; tre secondary ennuli
VIIbS and b6 and VIIIbl and b2 completely formed; color nearly
uniform, usually with z medien dark stripe and a few or no
tlotches.

Hgemopis laterslis p.74

aaa. Jaws gbsent or rudimentary; no teeth; no accessory copulatory
glands.
b. Male genital orifice at XIt5/b6; the femzle at XIIt5/v6;

cclor pattern consisting in part of close or distant tlotches
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of dark pigment, ventral ground color lighter than dorsal.

Heemopis grandis p,78

Pb. Mzle and female genital orificeé constantly at thé middle of
XIb6 and XIIb6 respectively; a few distant dorsal blotches
or nonej no ventral blotchnes, ventral ground color ﬁot paler,
usually darker than dorsal, the rufous or orange marginal stripe
conspicuous.

Haemopis plumbeus p.81

AA. Byes three or four pairs (rarely absent, usuzlly one or two pairs
on II and two pairs at the side of the mouth on IV; no jaws, no

gastric ceca; genital ducts relatively simple, with smsll atrium

croduced into a pair of dorszl cornua znd no penis; testes numer-

ous, not pairsd. Predaceous. . ;

a. Somites strictly five-ringed, none of the annuli obviously en-
lerged or cubdivided; eyes three pairs, the first largést;
genital'pores separated by two annuli; atriel cornua simply
curved; vasa deferentia reacning forward to ganglion XI.

Herpokdella punctata p, 85

aa. Annulus b obviously enlarged and subdivided; ztrisl cornua
spirally coiled, vasa deferentia witn anterior loops reaching
to genglion XI; eyes four pairs; genital orifices separated by

two annuli; colors plain or irregularly blotched.

Nephelopsis obscura p.88

aga. Atrial cornua not spirslly coiled, but short and merely curved.

b. Vasa defercntia with anteriorlloops reaching to ganglion XI.
¢. No pigmented.eyes; genital pores separated by two annuli;
longitudinally striped. California.

Dina anoculata p,91

cc. Eyes four pairs; genital pores separated by three to three
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and one-ralf annuli,; nearly oigmentless.

Dina parva p.93

bb. Vasa deferentia not extending anterior to atrium.

c. Eyes three pairs; genital pores separated by three annuli,
atrial cornua very small; pigment nearly. absent.

Dina microstoma. p.94

cc. Byes three or four peirs; genital pores separated by two

annuli; atrial cornua prominent; pigment absent or in scatter-

ed flecks.
NDina fervida p.97
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Descriptions of Families, Genera.. and Species.
Family Glossiphonidae (froﬁ.Mggre?iQQ}Z)_llf
Leeches of medium or small size; generally rather short, broad
and much flattened, rarely slender and elongated. No distinct cli-
tellum. Caudal sucker usually large and flat, oral sucker rather

small and, except in a few cases, scarcely expanded. Complete somites
of middle region usually of three rings, rarely of 2,5 or 6. Eyes

1-4 pairs, situated in a longitudinal row close to the median line;
the first pair often compound, the others simple. Dorsum often

studded with cutaneous papillae in addition to metameric sensillae.
Mouth a small pore in the oral sucker. Pharynx a slender, protrus-
ible proboscis without jaws or teeth. Salivary glands present.
Stomach with from one to ten pairs of lateral, simple or branched
ceca. Intestine with four pairs of ceca. Genital orfices separat-

ed by 6ne to fouf rings, the femasle in somite XII and the male in

XII or between XI and XII. Testes sacs usually six, rarely nine
pairs; sperm ducts divided into a very slender vas deferens and a
lacrge epididimis and ductus ejaculatorius, the latter of wnich opens
into a small median atrium without a penis. Ovisacs a pzir of slen-
der convoluted tubes opening together at the femszle orifice without
a vagina. TFertilization by means of horny spermatophores attached
to the integument from which the spermatozoa penetrate the tissues
to the ovisacs. Eggs and young borne on the ventral surface of the

parent. Strictly fresh water. Tortoise and snail leeches, which

feed on snails, small worms, etc. or suck the blood of tortoises,
frogs or fishes, rarely fixed parasites of the latter. Creepers,
mostly poor swimmers,

The following descriptions of Genera and species are taken from

Yoore(1912) unless otherwise indicated.
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Genus Glossiphonia Jonnston

Moderately depressed or elongated and nearlyAterete. Zyes 1-23
pairs, all simple. Cutaneous papillae few or none, never strictly
median. Fharyngezl salivary glands diffuse; gastric ceca 1-7 pairs,
simple or slightly branched. Sperm ducts forming a pair of long,
open loops extending through several segments. Chiefly free-living
or attached to invertebrates.

Glossipnonia stagnalis (Linn.) Johnston

Hirudo bioculata Bergmann (1757
Eirudo stagnalis Linnaeus (1758
Clepsine modesta Verrill (1872)
Helobdella stagnalis Blancharé (1896)

Description - Glossiphonia stagnalis is a smell leech somewhat

wnet larger and decidedly stouter than G. nepheloidea. Larze indi-

viduals may reesch a length of an ir n» when fully extended and in thet

€

stete would te fully twice the widt: of a G. nepheloidea of the same

lenzth. When contracted to one-half that length, which is sbout the
oréinary restirg condition, they would be sbout trree times the

widh of G. nerneloidea and much more flattened, but still decidedly

convex atove. The hezd is smzll but moderately distinct, less

e-ongated and rore strongly asnnulated than in G. neoheloidea. The

caudal sucker is well developed, strongly directed ventrad, and but
little exposed posteriorly; 1its axis ordinarily at about rizht
angles to the body axis. “While cnly one pair, situated as in G.

nepheloidea, tke eyes are much more conspicuous owing to the greater

eamount of their pigment. A conspicuous feature is trhe more or less

deep brown chitinoid plate and underlying gland situated on the

dorsum of VILIal snd a2.
There are no distinct integumental papillae though the surface

may te somewhat roughened with scattered sense organs. The meia-
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meric sensillae are inconspicuous as in G. nepheloidea.

The annﬁlation is distinct throughout, especially at the caudal
end, where the annuli zre angulated at the margins. Somites I and
II are usually completely united in the short prostomium.; III is
uniannulate or occassionally faintly subdivided; IV and V are bian-
nulate, the latter more completely and sometimes showing indications
on the dorsum of the furrow 2l1/a2; VI to XXIV are triannulate, and
XXV and XXVI biannulate, the latter occassionally being united with
XXVII, which is commonly represented by a pair of wedge-shaped halves

nearly sundered by the anus.

The mouth is smaller but otherwise similar in form and position

to that of G. nepheloidea. Diffuse salivary glands extend through

somites XII to XIV or sometimes farther. Never more than siz_pairs
of g=stric cecz are present, but the number is vari;ble and mgy be
redvced to three pairs by the obliteration of the first three. All
are simple and unbranched and increase in size from the firstAto the
sixth pair, ths last being much the largest and reflexed caudad
througn tnree or four somites (XIX to XXII).

The externsl genital orirfices and the reproductive orzans gener-

31ly are essentially like thnose of G. nepheloidea. The longitudinal

mascle cells are arranged diffusely but are strongly developed.

| Pale gray, pink, brownish or greenish tints, which are much
affected by the contents of the alimentary canal seen through the
more or lesgs translucent tissues, are the colors of this species.
Yoﬁng specimens and some adults are almost colorless and translucent,
but commonly the tissues of the larger ones zre rendered opaque by

the presence of numerous reserve and pigment cells.

Habits - Judging by the material which represents it in this

collection this nearly cosmopolitan species must be much less zsbun-




dznt in the lakss of Minnesota than in meny otner sections of this
country and especially the northeastern portion from Illinois to
wine. It is found "ewerywhere but abounds espscially in warm; shal-
-yw waters of strsams, »ools and ponds and along the shores of lakes
znd rivers; it is the common pond lesch. In all suitable localities
it zathers in numbers on the under sides of stones, sticks aand fallen
lenves or conceals itself.between the ensheathing leaf stalks of

rushes and other aquatic plants. Less often it attaches itself to

oodles of lar rer leeches, such as lacrobdella and Hzemopnis, to fresh

Water snails, mussels, fishes, turtles and more rarely to frogs.

It is perhaps transported on ths lezs of aguatic birds. Like most

>f the Glossiphoniae it does not swim, but when disturbed creeps with
consi@grgblg gc#ivity to a place of concealment, wnen, if still fur-
thér disiufbed, it rolls into a ball in the manner of a "pill bug"

and falls to tr: bottom, then quickly unrolls and creeps away into

0

dark shelter.
2rdinarily “ts food consists of small annelids, insect larvae,
snails, and sme 1 bivalves like Pisidium and its allies. XNumbers
rezate znd feed upon dead bodies of larger zanimals, such as
crustaceans, fisaes and frogs; =zad wnen occassion offers blood will
ve drawn from irjured fishes, frogs and other vertebrates, includ-
ing the fest of wading boys. Vast numbers fregquent tae fishing sta-
tions along the Delaware river, attracted no doubt oy the guantities
¢l bloody offal thrown into the river at such places. TUnder such
conditions the stomach of every individual will be disﬁénded with
blood, and, comparing Castle's descriptions of the alimentary canal
wilh my own observations, I am led to suspect that the capzcity of
tr= gastric ceca may be increazsed in iandividuals which nevituzlly

subsist upon such a diet.
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On the other hand this little leech is frequently devoured by
the large predaceous leeches, sunfish, perch and other small carni-
vorous fishes. Along the shores of tidal rivers, like tiae Delaware,
various species of snipe and sandpipers, which feed on the flats
exposed at low water, pick them from tihe shingle and gravel,
Breeding begins in early spring and extends into the early sum~
mer. During the latter part of April and early May almost every in-
dividual bears its burden of eggs or young. In streams and ponds
of cold water ovi-position occuré later than in warm waters. In
some localities a second brood is raised in late summer. As in most
closely related forms the ezzs are not.attached directly to the body
but are contained several together in small mucoid sacs, of which
mature individuals bear from eight to twelve or fifteen attached to
. the ?osterior ventral surface. When bearing eggs or young tne
rhytﬁmic oscillating respiratory movements become much more frequent

and vigorous than at otuner times. Whea disturbed the brood is

protected by enveloping it in the margins of the body folded toward
tne middle line znd rolliang into a vall.
A more complete description is given by Castle (1900,pp. 21-

33) He gives the size, fully extended, 20-25 mm.

Glossiohonia nepheloidea (Graf)

Clepsine nepheloidea Graf (1899)
Glossiphonia elongata Castle (1900)

Description - This species, which may be called the worm lecch,
is readily distinguished from any other member of its family belong-
ing to this fauna by its slender, elongate, and sub-terete form.
Slightly smeller and much narrower than G. stagnalis its great power
of extension permits full grown individuals to exceed that species
in length. Both the head and caudal sucker are very small and weak,

and the axis of the latter nearly coincides with the axis of the
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body. A single pair of widely separated eyes show their faintly
pigmented cups within the anterior part of somite IV. The skin is
smooth and lacks integumental papillae altogether; the nuchal gland
and plate are z2lso lacking in the adult.
Fo£ the most vart the annuli are very distinct, regular, smooth-
1y rounded and simple, but the furrows of tne head region are mostly

faint and usually require special preparation to make them visible.

Somites I and II are united into a single annulus or are separated
by a very faint furrow; III,IV, and V are biannulate, the first an-
nulus being the larger in each case; VI to XXIV, inclusive, are tri-
annulate, and XXV, XXVI and XXVII each uniannulate but distinct.

The relatively large mouth is located in somite III. In corre-
latiox: with the narrowness of the body the stomach is a nearly sim-
ﬁle straight ‘tube bear fig the last pair of reflexed ceca only, and
even tnese are siorter than in allied species. The salivary glands
are small and of the diffuse type.

As is the conlition in many of the smaller species of Glossiphon-

ia trz genital orifices are separated by only one annulus, the male

}

being in the furrow XII al/z22, the female XII a2/a3. There are six

o

airs of testes occupying the customary positions, and the vas defer-
ens is folded into a long post-atrial loop, the terminal limb of which
is 2n enlarged sperm sac. The longitudinal musculature is weak and
diffuse.
The body of the species, particularly in its anterior part, is
renarkable for its transparency and is almost totally devoid of sup-
erficial pigment. The walls of the stomach and intestine exhibit

more or less of a yellow or pale orange color which is the prevail-

ing tint of the posterior region of the body.
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Habits - Glossiphonia nephneloidea is by no means an abundant
leech and has been until recently generally overlooked, a result
no doubt in large part due ﬂo its inconspicuous coloring snd seclu-
sive habits rather than its scarcity. Only four specimens, all:taken
from Lake Pepin by means of a pump, represent the species in the
Yinnesota collections. Whitman, Graf, and Castle have found it
only in ponds in Massachusetts. In my experience it occurs much
more numerously in running water among plants, particularly along
the muddy flats exposed at low water along the Delaware River,

associating with G. stagnalis, G. complanata and sometimes other

species.

In appearance and movements it is mucn more worm-like
than any other species of Glossiphonia. Its wezk suckers and de-
ficient musculature il; fit it for active creepi:% and, being in-
capable of swirming and of a manifestly sluggish‘disposition; it
moves about but little and cniefly in:.a.very unleechlike manner
of crawling through the ooze. 7Vhen exposed in its place of con-
cealment 1t writhes and twists in a peculiarly helpless fashion,
often for a lons time not even attempting to attach the suckers
and never exhiviting that decision of movement and promptitude
to seek concealment which is shown by G. stagnalis. Its means of
protection consist largely in a very copious mucous secretion
which eanvelopes the body when irritated.

Although, like G. stagnalis, this leech will feed on snails

and worms and even suck blood when the opportunity offers, it is

essentially a scavenger and feeds largely on the substance of dead
animals and on ooze.

A more complete description is given by Castle (1900, pp.

39-42). He gives the extended lengtn as 25 mm.
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Glossiononiza fusca Castle

Clersine papillifera var. lineatzs Verr. (1874)
Glossipnonis lineata Moorse 118985

Description - The form is ratner short and thnick and relatively
brozder than the other small Glossiphoniae described in tais paper.
In size it about equals G._stagnalis but lacks the great power of
sxtension of that species. Typically the back bears taree longi-
tudinal series of small but prominent sharp conical papillae, an
irregular median series, really formed of a pair of closely’approx~
imated series reduced to one by fusion or loss of some of the mem-
bers, and two dorso-lateral ones situated half-way betweén the mid-
dle and the rmarzins. Someiimes two more are added external to the
lat er, one on each side, but these latter are always very incom-
pletz. There ié 2 single pair of remarkably large eyes gituated ¢
zs8 1n G. stagnalis. No nuchal gland‘is present.

Comites I znd II are uniannulate or completely united; III
end IV zre biannulate, the larger annulus of the latter partly
diviied by an incomplete furrow al/a2; V is generally triannulate
corsally, but biannulate ventrally. Somites VI to XXIV are fully
triannulate, XX7 and XXVI biannulate, the latter imcompletzly in
most cases, and XXVII uniannulate. The postanal annulus is very
large.

The mouth is situated as in G. stagnalis but is rather larger
and the proboscis wider than in that species. There are six pairs

of gastric ceca, strictly simple or slightly lobed, and the first

[
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sometimes wanting; tne last is reflexed as usual. The salivary
glznds are diffuse but more extensively developed than in 5. stag-
nzlis.

The testes are present in the same number and occupy the Same
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positions as usual;, each lying just anterior to the base of one of

tne gastric ceca. A long posterior loop of the vas deferens, part-
1y enlarged as a sperm sac, is developed and extends through the
ventral sinus to somite XV or beyond.

The colors are plain but very pretty and exhivit a considerable
range of variation. The ground is ash or grayish brown, plain be-
low, but on the dorsal side generally marked by numerous narrow
longitudinal lines of brown pigment cells which give to that surface
a generally brown effect. The entire preocular region is perfectly

white, and the neural annuli, for most of the length of the body,

are marked with two, four or six white spots arranged in regular
longitudinal series and flanking thne three or five rows of cutan-
eous papillae which, owing to their black color, are by contrast

v very conspicucus. Sometimes the white spots fuse into metameric

| transverse bars and more rarely they are absent.

Habits - This handsome little leech is much less common then

G. stegnalis, though in some localities it occurs in zbundance
along with that species and G. complenata. It seems to be more
partail to colder waters than either of these species-and is some-
times found 1in springs where they do not occury In ponds it fre-
quently fastens itself to the shells of larger species of Lymnaea
and other snails and more rarely to the larger leeches. Less active

than G. complanata it feeds less freqguently upon active worms and

larvae but confines its sttacks almost exclusively to the smaller
snails.

In rlacing its eggs in a small number of large capsules this

species resembles G. complanatza, but it breeds later than that spe-

cies, continuing far into the summer (as late as Aug. 6th) to carry

newly laid eggs.

4___________;:-----lllllllIIIllllllll.lllll.llllllllllll
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The original description given ty Castle (1900, pp.34-3¢) is
more detaziled. He gives the extended size as 20 mm.

Moore (1901) says of the coloring "Below, & plain ash-color;
above, tﬁe seme color marked bty eleven or twelve longitudihal stripes
of trown which are further compounded cf narrow brown lines, the
nunoer of which varies according to the width of the stripe. The
iongitudinal striges correspornd with the arrangement of the mus-

culature". Moore (1906, p. 158) says "G. fusca is the most variable

of our Glossiphonize, and the extremes are so unlike that were they
alone in hand no hesitation would be felt in arranging them in two
or three distinct species, and it is poszible that further SUudy
may lead to the recognition of two." He divides them into the typi-

cz1 'fusce' tyce and the 'lineata' type.

* ¥ alossiphonia heteroclita Linnaesu

Descriztion from Castle (1200, pp.42-45)

Fir. 1o heteroclita Linnaeus (1761)
Hir. o hyalinz “fuller(1774)
Cle.-ine nyalinz Moquin-Tandon (1826)

Description - Tris smzll and transparent leech is found both in

h G
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surcpe and in ¥ortith America. Compasred wi tegnelis end . fusca

it ues a proportionally shorter and broader body; in its movements,
it is less aciive. It is found in ponds znd sluggish stresms, such
&s G. sﬁagnalis‘frequents.. Iargest individuals extended are 13 mm.
in length. The body is in general very clear and transperent, like
wrat of a jelly-fish, but shows great individual veriation in the
mztter of pigmentation. It alweys has more or less of a golden-
vellow tint caused by the presence in the deeper parts of the body,
°f large, rounded cells each containing a single yellow oil-drop,

5

whick 1s blackened when treated with osmic acid. Trere zre usually
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present irregularly rounded, oval, or even Somewhat tranched cells,
which contain bigment granules either crange, dark-brown, or ktlack
in color, These cells are foung near the dorsszl surface of tne anj-
mal, =nd often broduce g conspicuous color battern by treir abundance
in certain regions. The bPigmented aresas are,first, g nedign dorsal,
longitudinal band extending from about the seventn somite back to
the anus. 1In the anterior ring of each somite it ofteps brozdens
out into g trapezoiigl forn. Secondly, in about the Same regions
of the body, the anterior ring of each Somite may bve marked by g
transverse, bigmented line, most conspicuous g snort distance from
the margin of the body, from waich boint it exterds inward toward
the trapezoidal, broad part of the median Vvitta, but rarely joins
it.

The surface of the body is rathe:fsmooth, being only slightly

rougher that that of a, stagnaliis, Soqites I and II are commonly
uniznnulate byt somite IT is Sometimes divideg by a transverse fur-
row. Somite II, within the anterior bart of whricn lies the mouth,

is ordinarily bi:nnulate, 35 are 2lso somites IV and xxv. Somites
V-XXIV are triannulste Somites XXVI and XXVII usuelly agppesr divided
at the margin only into a broader‘anterior_and a;narrowe:~posterior
rpart.

Eyes, usueally six, the anterior pair Smeall and geérerally, though
not always, close together in ring 5; OCcasionally the pilgment of
one or both eyes may be lacking. Tre €yes seem to belong to Somites
ITI, 1V, ang v, (Vard and Thipple (1918,p.652) stete that the eyes
form g triangular figure but Ryerson (1915, pP.168) says that they
are arranged in two parallel lines,)

¥ale and female genita] ducts ogen between the first angd second

rings in somite XII by a cormmon Pore. Testes SiX pairs p

, aced in-

(3
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tersegmentally in somites XII/XIV-XVIII/XIX. The terminal part of
the vas deferens is unusuzally stout and thick and runs forwzrd to
the middle ring of somite XI Tvefore turning sharply backward toward
the genital pore.
The eggs, wnich in the vicinity of Cambridge are laid in May

T June are whitish in color and are attached singly, not in grougps

O
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in other species, to the under side of the body. The ez s &are

zbout the same size as those of G. stegnzlis. The number varies

@]
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grsatly with the size of the individual, the observed extremes being

ven and sixty-five. Each ezg is enclosed in a separate delicate

=4
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wnicn serves to attach it to the under side of the body.
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Tre mouth ic in thne anterior part of somite III. Tne proboscis
is -°ng and e Csophagus correspondingly short. The salivary glands
are ..arge anc ¢=ually distributed through somites XI-XVII. The
crc: ovears si. _2irs of strongly developed laterszl diverticula.

Sore¢ or all of “ne first five pairs mey be bilobed distzlly, and each

of © & sixth pz’r, which ere very lonz and extznd tack intc sormite

XXITT, vears st-ut five secondery, lateral diverticula, wnich conme
off metamericzll; in somites XIX-XXIII, Tre stomach with its four

pairs of laterz’ diverticula, lies within somites XIX-XXII. The

intestine extends back to the anus just behind somite XXVII,

PSY

Glossiphonie complanata (Linnaeus) Jonnston.

Jirudo complanats Linnaeus (1758)
Clepsine patelliformis Nich. (1872)
Clepsine elegans Verrill (1874)

Jescription- Although not much exceeding the species previously

described in length wken extended this leech is considerstly larger
gnc more bulky than any of them. The vody is rather broad and flat
witnh thicker margirs, though G. fusca zpproaches it in tnis respect,

and like tkat species it is incapsble of great extension. In this
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connection it is interesting to note that both of these species
have remerkedly well developed longitudinal muscles. The head is not
distinctly widened and the posterior sucker is small but powerful

and less strongly directed ventrad than in the large species of

Placobdella. There are at least four series of low, rounded bhut

rather large cutaneous papillae on which the dorso-median and dorso-
lateral sensillae are borne. There is no median series. Numerous
small sense organs rougnen the integument, which is rather opague.

A character wnrich 1s gquite ﬁnique among the Glossipnonidae hnerein
described is the presence of three distinct pairs of eyes situated
on somites II,III, and IV respectively. They are close together
near the middle line and the pigment cups of the first are sometimes
in contect, while the second are fartherest apart aznd the largest

in size. There is no nuchal gland.

Somites I and II are uniannulate, sometimes indistinctly separ-
ated; III is uniannulate or indistinctlybiannulate; IV is biannulate
divided by a fezint furrow into a large anterior znd a smaller post-
ericr ennulus. Thne next somite (V) is biannulate or more usually
triannulate by the separstion of al by a shallow furrow from aZ2.
Soﬁites VI to XXVII inclusive are fully triannulate; XXV is bieannu-
late and *XVI and XXVII usually uniannulate, txre former frequently
exhiviting some marginal division.

The mouth is of relatively large size and placed at the boundsry
of the second and third somites. ILike the closely related species
the salivary glands are diffuse. Six or seven pairs of simple or
slightly branched gastric ceca are present, the last reflected but

relatively shorter than in the blood-sucking species of Placobdella.

The longitudinal muscles of this species are remarkably powerful,

Unlike other species of Glossiphonia the genital orifices of this
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gspecies are separated by two arnuli, the male being situated at
¥I1/XI11, the female XI1Ia2/a3. The vasa deferentia have the customary
long posterior loops and enlarged sperm sacs. A remarksble feature
and one that is peculiar to this and a few closely allied species
is the presence of nine or ten peirs of testes in place of the six
rairs usuelly present. The additional pairs are added &t the caudal
end of the series in somites XX to XXIII,

A more or less obvicus_ narrowly striged pattern results from the
more superficial pigments showing through the rathef opaque integu-
rants along tre lines of the longitudinal muscles. The general effect

iz =2 somewhat he:zvy green or brown ground color marked dorsally and

<

venirally by a r-ir of very conspicuous brown lines which above ge-
<in ‘ust benind .'he eyes wnile below they are sligntly farther a-
|

pert. The dors-1l lires are broken into a series of shofi dashes by
small metemeric “hite or sulphur yellow spots correspondingrwith
the dorso-medizal papillae on the neurzl annuli. Four or five ad-
diticnal series »>f similar spots occur on the neural ennuli, making
gix <r seven in =11, Of these the median series is the least con-

the other: including the four constznt papillaze, to which

start,
twe marginal series must be added.

Hebits - The snail leech, as this spgecies is nemed in England,
abourds in certein localities in the shallows of rivers and large

ponds, where it is found concezled benezth stones. It is remarkable

gmong the small glossiphonids for its great muscular strength,

which enables it to overcome its prey and to adhere to stones with
great tenacity. While more tardy in seeking to escape when dis-
turbed than its usual associate, G. stasnalis, it is more active in
its movements when once aroused. It is more prone than most species

to roll into a2 bzll and may remain quiescent in this condition




for a considerable period.

Although occasionally found attached to turtles the snail leech

~

has not been observed to suck blood, but so far as my observations

~ P+S
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»
extend feeds exclusively in its natural habitat on small snails,
worms etc., which its strength enéble it to quickly overcome.

As usual the eggs are carried on the ventral sidevof the body
and their large number, as well as the great length 6f the breeding
season, render this one of_the most satisfactory species for embry-

olozical study. It is one of the earliest as well as one of the

(o]

latest of the Glossiphonias to bpear eggs, which are contained in
a small number of unusually larze capsules.
It is described in mors detail by Castle (1900, pp.46-50)

under the nawe 5. elezans.

nenus Hemiclepsis Vejdovsky

Form variable, usually rather wide and moderately depressed;
tissues soft and almost oedemous, translucent. Sucksrs as in

Glossiphonia. Eyes usually four

-

near tn

()]

median line. Cutaneous papillae few and low. Paaryngeal
sativary glands diffuse; gastric ceca nine or tan pairs, branched.

3enital pores as in Glossipronia, but sometimes farther apart.

Chiefly free-living.

Hemiclepsis occidentalis (Verrill)

Clepsine occidentalis Verrill (1874) ¢

Protoclepsis occidentalis Verrill (1874)

Description - This rare and very intsresting leech is rspresent-
ed in the Minnesota collection only by a batch of young, evidently

removed from the parent which carriel them, and is conseguently des-

cribed from specimens received from other localities, though the
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antzrior end of one of these is represented in the figure. The
leech is of moderate size, zbout one and one-half inches being
tiie 1limit of extension. In 1life it is of a rather slender forn,
troadly rounded anteriorly wherz there is no definitsly expanded
hszd, moderzstely depressed tut ratiaer tnick at the marzins pos-
t2viorly and with a very large sucker. A notewortay feature which

czrates this from every other species described in this pzper is

ot
)

~e peculiar transparsncy and zelatinous consistency of the body.

There are Iour pairs of large conspicuous eyes, which cznnot be

mistaken for the much smaller ones of Placobdella hollensis. They
zr2 situated con the somites II to V respectively; the first pair
is the smallest and very close together or even in actual contact,
tiz oSthers are csuccessively more distant and the third pair is tae
gar;est. The first and second are directed forward zad outward,
‘rne third and fourtn backwvards and outward.

“he upper 1lis is very mobile and in oreserved examples is almost
inveriably curvad into the cavity of fne sucker. The smeall mouth'is
fzr Zorward in =somite II. Genitsl orifices occur at the positions

frequent in ‘ne Glossipnonidae, the male at XI/XII, the female

X

mn
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XI1Ia2/23. I one specimen the male bursa is everted in the form

o

~" & short conical penis, this being the only species of the family
¢ scribed in this paper in which such an organ is present.

Besides the numerous scattered sense organs which roughen the
€xin there are three pairs of low dome-shaped papillae on each
r=ural annulus except at the anterior end of the boiy. Apparzsntly

~

trese bear the dorso-median, dorso-lateral and dorso-marzginal sen-

sillae, the first of wnich are separated by zbout one-fourth of the
width of the body.

With the exception of the somites X,XI, =2nd XII, on which taey




35
cannot be detected nephridiopores occur on a2 of every somite from
VIITI to ZXV. Very little is known of the internal anatomy of this
species but quite enough to establish its position as a member of
the genus. The proboscis is very short and is succeeded immediately
by a véry short esophagus and a long stomach which bears nine pairs
of branched éeoa, two of which are anterior to tne reproductive ori-
fices éﬁd the last reflected in the usual manner. The mﬁscular sys=-
tem is very peculiar in the wide intervals which exist between the
rundles of muscle fibers.

Tne color of preserved specimens is a translucent grayish green,
the dorsum being rather thickly spotted with €ream yellow,: the: larg-
est spots corres;onding with the six series of papillae described
above.

In the adult somite I i-"distinct otut small preocular lobe, II
nzarly and IV fully biannulate. A very interesting feature is that
V7 1s snorter and much less elaborate than IV, Somite VI zpproaches
tne triannulate type very closely and VII to XXIV inclusive sre com-

etely triannulzte,; their annuli and furrows are sll equal. TFin-

L&
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ally XXV is vpiannulate, XXVI viannulate or uniannulate and XXVII
uniannulzate.

Fabits - An eastern species of Hemiclensis has besn observed in

the living state and it is probable that the habits of the form des-
cribed will not depart much from this. The most striking peculiarity
is its remarksble activity. No other members of tne family creep
with annything approaching its speed. In creeping the caudal sucker
is brought forward into actual contact with the oral sucker and tae
movement is repezted with great rapidity. So far as has been observ
ed the species is entirely sanguivorous, the blood of frogs being

taken while worms and snails are refused. The European H. tessel-
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Plate II

Anterior somites I to XII inclusive show=-
annulation, location eyes and nuchal
gland, and indicating position of geni-
tal pores on ventral side. G. stagnalis.
Anterior seven somites of Glossiphonia

pepheloidea showing location of eyes.

Anterior nine somites of Glossiphonia

fusca showing position of =yes and dorsal
sensillae and papillae. ¢
Anterior six somites of Glossiphonia

heteroclita showing position of eyes.

Anterior eight somites of Glossiphonia

complanata. showing position of eyes and

dorsal stripes.
Anterior seven somites of Hemiclepsis

occidentalis showing partial furrows and

position of eyes.
1,2,3,5 and 6 taken from Moore(1912). Fig-
taken from Castle (1900)
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5. comnlanate

5. heteroclitsa H. occidentalis
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lata is known to attack water fowl and to be transported while attach-
ed to their legs or within the nasal chamber which it occasionally

enters. TFertilization takes place by means of spermatoon:res attach-

ed to the skin, but egg laying has not been observed.
> =)

Genus Placobdells R. Blanchard.

Tody widened and moderately or excessively depressed. Suckesrs
vzriable, the caudal sometires with minute merginal serra:iions. Eyes
usually one peir, compound, on somite III, rarely followed by seversl
pairs of imperfect simple eyes. Cutaneous papillae variable, but us-
ually numerous 2and some median. Pharyngeal salivary zlands large and
compact; gastric ceca seven pairs, very large and nmuch branched in the
fla~-er speciss. Sperm ducts without loowns, compacted and mucn con-

voluted. Par=sitic on turtles, fishes and batrachians, or fiee-living

Plzcobdells hollsnsis (Fnitman)

Clscsie nollensis Whitmen (1892)

Desciption - Tnis very distinct species is very similsr to P.

s2rss’ .icz but is a very much smszller leech, g lenzitn of from one to

one =nd one-nelf ‘aches Teing about tzne usuzl size, though individuzls
rezciiing two incress in extension nave besn observed. The most ob-

vious external chzrzcteristic is found in tre eyss. As in other

specics of Placobdells a pair of contiguous compound eyes exists in

somite III with treir bases resting in a conspicuous pigment mass and

neir principsl visual componengt directed forward. TBut unlike the

cr

other species described this pair is succeeded bty an indefinite num-
ver of pairs of much smeller eye-like orgzgsns wanich .Whitman nas ..
shown to be the modified dorso-median sensillae, which possess sz dimin-

4

isiiing number of visual cells in cach successive pair towzard the

caudzl end, and zrsduzlly pzss into the ordinsry sensillse. Super-
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ficially each appears as a small clear or wanitish area anterior to
which more or less black pigment is accumulated in the form of an
irregular cup. Thé first pair (on IV} is decidedly prominent and
those on V and VI are élso aquite counspicuous and eye-like. At first
sight, therefore, this might be described as an eight-eyed leech,
with the first pair of eyes dirscted forward, the remeining three,
wnich are smaller and simpley backward. Iore careful exanination
shows that the same features exist in a lessening degree in several
sdditional pairs of the dorso-median and some of the dorso-latersl
sensillee as well, making it guite impossible to deternine jﬁst where
the3visua1 vossibilities of the sensillae cease. All of the sensillae
are very distinct, rendering this a very favorable object for study
on tnis subject.

™he bz fk is more or less roughened with small sense orzsns and

(=

z few 1arger'round smootn papillae. The latter correspond to the

jargest papillse of P. rugosa and ars most prominent posteriorly.
In the "innesotz specimens tney tegin on the neurzl annulus of VIII

cresent the following typniczl arrangement:The neursal

W
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snnulus be=rs izn orne zand a peair just mediad of the dorso-lateral
zenelllae. A3 Tteuzrs & pailr directly in line with the dorzo-median
sensillae and &l 2 smeller medisn one.

This species exhibits the same grzdual development of tne biannu-

late and triannulate somite as P. parasitica and consequently presents

trhe same difficulties in the application of =z formal descriptive ter-
minology. ©Somites I and II may be considered uniannulate, II1I,IV and
V7 as biennulate, VI as transitional and VII to XXIV or XXV as tri-

annulate; XXVI znd XXVII exhibit partizl subdivision only at the mar-
;ins.' The complete somites of the middle region of the boiy show the

same tendency of the sub-division of al and 23 into secondary annuli




trat is exhivited by P. rugosa. In tre internal anatomy a considera-

pecies znd P. parssi-

8y
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ple number of minute differsnces between
tica have been observed, but the general and obvious structure of the
glimentary canal and reproductive organs of tne two species is essen-
tially alike.

The colors z2s described from living eastern representatives of the
species are rather characteristic. The dorsum is generzlly a lignt
olive green vzriegated with brown, pale yvellow, and colorless arezs.
"The head end lacks pigment almost entirely except what is concentrated
ghout the eyes and the transverse bands on the neurzal annuli. This
lizht area extends caudad for some distance as @ median vitta between
the pairs of smcll eyes. On the neurzsl annuli it is usually inter-
rupzt2d by the transverse bands of intemcular pigment between wnich it
is tlanked by <ork clouding:® which more posteriorly takes the form
»f & pair of Z:rk longitudinal bands just mediad of the dorso-median
sensillae. At zbout somite X and thence cauded, the median vitta
znd :ts dark flankirg bands ere trezrnsformed inﬁo 2 chain-like pattern

or. lsting of zlternate dark bers and elliptical rings witn light

(@]

ceriters, tne fcrmer extending over zbout two somites and the lztter
ong somite, trere being about five of each. DPosteriorly =nd elonga-
ted lignt median srea represents severzl of the rings cozslssced.

The larger cufaneous papi-lae are of a light yellow or crear color
end those of the most median reurel series interruzt tie dark bands
described esbove. A similar yellow color occurs along the margirs,
zlternating in blocks with the green zround color. In mery specimens
rarrow bands of dark pigment extend across the entire dorsum of tre
enterior neural annuli end less frequently =11 or nezrly =11 of thre

sensillee zre flanked on the medizl side by trown or tlack pigment.

The ventrsl surface is nearly glzin.
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Habits - This very interesting leech bears the same relation to

the smzller fresh Watef tortoises that P. parasitica does tc¢ the.

ct

ortoise

m

snapping turtles and the other iarger pecies. Not every
ié éarasitized but as rulé several leeches zre found associated to-
gether on each one so affected. The species also frecuently occurs
on the under side of floating wood in ponds inhabited by tortoises.

In its movements it is more active then other species of Plecobdella

end swims with much greater facility than any .other, not excepting
P. rontifera. The spermatophores and breeding nabits are very similsr
to

those of P. parasitica and P. rugosa.

FPlacobdells montifers }Moore

Clepsine papillifera var. carinata Verrill (1874)
Heminclepsis carinata }Moore (1501)

i

Description - The size is moderzte never approacﬂﬁng the meximum

of P. parssitica and P. rugosa. In additicn to the widely expended

In]

discoid head, which is quite chsracteristic, the form is more slen-

cious than usuel in tre zeaus. Tre
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1er «nd lese flsttene
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posterior sucker is large, circuler, end rather freely cedicillate

g
and minutely denticilated =zbout the marzgins. The orsl sucker zlso
possesses unusval mobility, has & prominent free margin a1l around
ant a narrow vnsegrented Ttorder. ‘The capaclty for extension and

contraction exceeds that of éither P. parssitica or P. ruzosa. The
dorsum besrs three roﬁs of very large conicel papillae situated on
the second and third annuli of each somite for-the grester part of
vody es fer as somite XXI. Thnese are borne on the crests of three
three prominent nearly continuous ridges. On somites XXII and XXVI
the three tuberculated keels cezse and are replsced by a pair of
larse paremedien papillae on each somite.

The enterior somites are better develored thasn in the closely
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lated species, no doubt in correlation to tne formstion of the dis-

=
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tinct heed, into which the first five enter. The first two are each

l

fzintly biannulete, III distinctly biannulate, with al obscurely sepa-

ed as & smzll anterior ring, benind wnich is situated t.e pair of

H
™
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smell eyes. Thnere are seventeen completely triznnulate somites (VI to
¥XII inclusive). 1In the neck-like constriction between the nead znd
bedy is & peculier Zdouble znnulus winich is interpreted ss Val. In tke
comr-_-ete somites the three annull increase in length caudad and 23 is
corily cut into two ty merzinal furrows. Somites XXIII and XXIV zre
trizrnulate at the margins only, tne third znnulus of eacnh cteing the
le: =%t developed, and the furrow 2XI7al/z2 deficient mesially. The two
following somites (VX7 and ¥XVI) zre further si.aplified in the direc-
tion indicated in XXIII and XXIV. They are incompletely biagnulate
»ith crnly traces of ax/23; X¥XVII is uniannulzte. Three well marked

o0ost-2nal annull :iorm the narrow portion of the sucker cedicle

The mouth is smzll in somite II; the proboscis is long znd slender
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=nd Tz . esophsgus of evout ecguel lenszth. Trere zre th

cairs f capacious gestric ceca divided into numerous lobes whicnh

~ezcii zlimost to tre marzins of tre tody; tne first sends = lons enter-
sor 10tz forwerd into somite XI and thne lwst reacnes from XIX to FXIII

Wnile conforming in every imgortant feature to the
crarzciirizing the other members of this genus, the regroductive organs
N

‘re som:zvrnat peculizr in the srorter zand more loosel

The color is zenerally & dull greenish gray or pezle olive brown
pted d=rk zreen or btrown median dorsal line, =z series
c¢f obscure lighkt jyelleow merginzl szots or a marginzl ysllow corder

S ’

rore cr less interrupted on tre rneuvral znnuli, and suots of ine sane




41

color , often including green flecks on the papillae. A deeply pig-
mented green and brown spot marks the otherwise pale colored head.
Tne ventral surface is plain.

Habits - This very interesting keeled leech exhibits little of
tnat gregaricusness which is common to most other members of the fam-
ily. It is met with far more frequently singly than in company. As
8 rarasite it devotas itself especially to frogs and, when they fre-
guent the water during breeding season, to toads.

It 21so habitually enters the shells of living mussels, though it
is not known dsfinitely that it Ieeds upon tuneir soft tissues. Head-
ow trooks and swamps adjacen .to tiie srores of lakes and vonds are
its favorite haurts, where it lives among weter plants and beneath
stones as well 23 upon tne bodies of frozs., Nothing is known of the
treeding nsbits teyond thne bare facts that spermatophores are depos-
ited in early sgring and thet the young are carried.

The name montifera is suggestive of the resemblance of the carinae

to conventicnal mountein ranges.

Placobdella rediculata Heminway

Description - Like P. parasitica and P. rugosa this species resches

a large size, trough no specimens quite equaling the largest of these
teen seen. Judged by the poor stete of preservation of the few adults
that I have exe ined it is in life soft-todied and more tnan usually
contractile. All of these specimens are gorged with blood and in this
state are thick and hard in tune region of the body occupied by the
sastric ceca. All are.strongly contracted and have the very character-
istic pyriform outline and strongly convex dorsum, but the most strik-
ing peculisrity is the abrupt contraction snd attenuation of the

posterior segments to form a narrow pedicle supporting the caudal suck-

er, wnich consequently, stands out freely exposed bvehind tre wide
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posterior part of the body in a most characterisiic manrer. Hemirway
hzs made the interesting discovery that this condition arises in the
course of irdividual developrment znd does not exist in young leeches
one centimenter long, which consequently differ less obvicusly thnan
do trne adults from ;e%z;ed members of the genus. Tre oral sucker,

so ©ar as car. be determined in its contracted state with the lip in-

rolled, has the same structure as in P. parasitica.

Tre skir is verfectly smooth without a trace of cutaneous papillae;
and only a few obscure segmental sensillae and Bzyer's scattered sense
orsens, the latter chiefly near the margins of the tody, zre detected.

méd~ubtedly suitzbly preserved material would exhikit the sensillae

tyriczlly distrituted and essentially as they occur in relazted species
Eyes -re very diiZicult to detect in surizce views of preserved zdults

rut €211 .sigmer: masses occur at III/IV in the szme oosition as in

P. per=siticg arnt distinct eyes sppear in the young. However it has
not T z2n determi: zd whetner the eyes are simple or agsrezeted.

S

Ir spite of t' 2 obscurity due to zreat and often unegual contrac-
tion I the annuv’l a careful analysis of the external norrgholozy shows
that, except for -hne caudal peduncle and 2n apparently :srester simplic-

ity 2f the correconding zntericr segments of P. rediculata, thne

&~

73

structure is esgc
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parzsitica. In respect to tne annu-

lation the condition existing in young leeches must te accepted with

some caution as the somites vecome increasingly complex with growth

and zge. The annulation of somites I to IV of zdults is unlmown but

in the young where I and II zre uniannulate znd ITII znd IV biznnulate,

I3y

Somite V is biannglate dorszlly tut ventrelly the furrow fzdes away
towerd the meiien line; VI is trisznnulste 2zt the marzins tut furrow
:1/22 is incomplete gbove znd even more. so below. Somitzs VII to

ZIII or YXIV =zre trianavlate but the furrow 21/a2 is incomplete ned-
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ially on the venter of both VII and VIII and on most of the succeed-
ing somites is less marked than either a2/a3 or the intersegmentzl

furrows. ©On anterior somites, zand, to a less degree on the posterior

23 1g slightly longer thar al or a2. The annulation of the post-anal

somites, constituting the caudal peduncle, is irregular znd somewhat

puzzling in tre adult, but here alsoO most of the somites, wnhile very

snhort, apsear ezch to be made up of three smell ennuli of varying size

and incompletley defined limits. .... The posterior sucker is large,
1rcular and directed strongly ventrad.

The mouth is very small and is situated far forward near the anter-
ior rim of the sucker in somite II. As in related speciesrthe pro-
boscis is slender, the esophageal glands compact and the stomach pro-
vided with seven pairs of large ceca reaching'nearly to the margins

of thie body. The ceca are less dee;ﬁy divided and simpler than those

in P. parasitica, each of the first 51x palrs preseantly only two or

tnree rather short lobes. Tae intestine reaches to ths ososterior
oazrt of somite XXIV or even beyond and then Tteands abrui

oward the dorsum as an extre
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ely narrow rectum to the anus situsted
at TXIIL/XXIV., Ths forward curvature of ths rectum and ths eanterior
position of the anus zre unique fz2stures in ths family,

The reproductive orgaas ar:s essentially similar to those of P,

parasitica. Tne mele and female external orificss are situated respec-




(Aplodinotus zrunni iens), the sostarior sucker of itae lssch teinz

(&

deeply imbedded in tre side of the isthmus or shoulder. In ths case
of young leeches which have not besn long attached
caused by the gosterior sucker is comperziively shallow, tein
egxternal depression in tne inflamed tissues of ths fish. 4s the at-
tachment continues the inflsmed tissues of ths rost grow up liks =
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collar zrnd closs in around the lesech's bedy in front of the sucker.

Tnis closing in of the inflamed collzr presses upon ths body of the
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leczch, nzrrows it to =z =clend

cidentally crovis the sucker Zown into tne tissues of tre fisn, so .
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tire, this depression may reach into the underlying muscles
of tne host to z ‘epth of zalf 3n inch or more =nd have an opening of
zvout a quarter I z2n inchn or less ia diameter. The bottom of the
[N
Zgpre~sion has z larzger diame
Ty .-se leecrz. arc czrable of “ecoming sreatl

on2 is disturbed it draws back until it zpnears zs a mers rrownish

e 3L - 1- Av 4 4 N a 7. - Fal 3 M

S/TIEcrm xnob wllch entirely covers the place of attachment.
- - ) ~ - £ e ~ A~ N ey~ A+ > R
Trzcticzlly othingz 1s xnown of this le:ch sepzrzte Irom its nost,

Tat 1t seems pos idle that a part of its existence may be spent else-
wrzre. During Sgptember, 1993, I exunind several thousend spscimens
0f tne sheecpshead from Lake Pz2pin and found only three iscliztszd lsech-

es, eacrn about one ceantimeter long. ... As full grown speci.ens, deep-
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1y zcmbedded, wers found in the same loczlity
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at lecast some of tke adults must remain with their
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surrier and probavly throughout the year.

Placotdella parasitica (Say) Moore

Firudo narasitic
(rlossiphonia nzar

&)

escription - Of 211 of our numerous speciss of slossignonids
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this attains the largest dimensions. Ordinarily examplés are about
two inches in length When‘extended, the giapts upwards of four inches
in the same condition. Tne form is broad, very flat and foliaceocus:--
especially when food is absent from the ceca. In extension thas head
is somewhat expanded) but in contraction partakes of the zgeneral
ovate pyriform outline of the body. The posterior sucker is large
size and considerably exposed behind the body, the plane of its ad-
nesive surface bsing parallel with the ventral surface of the body.

Cutaneous papillae are numerous but inconspicuous, low and smooth;

sometimes they are obsolete. The most constant arc disposed in three
longitudinal ssries on the neural annuli and two longitudinal series
oh thhe post-neural annuli. Those of the median series are not enlarzg-
od but on the contrary sre usually smaller than those of the;paired

x
series.

The annuli znd the somite 1lirits are well defined, thae fufrows X -
niviting certain constant differences in depth. Somites I and II
are unitzsd in the reduced prostomium lobe. which may, out asually does
resent a fa2int cross furrow: IIT and Iv zre triannulate, the an-
terior annulus in eack case being muck the larsger. Somite V is tri-
z2nrulate dorsally but the furrow al/a2 is faint and becoues chsolete
on the ventrszl side. Thers is a very gradusl desepening of tue furrow

~r-r

zl/az on the succeeéding somites, but VI to XXIII or sometimes XXIV
mey be considersi to e full triznnulaie, as this furrow, zs not so
deep as the others, is complete. The first annulus is zlways more

closely united with the second than is the third. The furrows corres-

pond closely on the dorsal and ventral surfaces. Somite XXIV is us-

ually si-pler owing to the incompleteness of the furrow a2/z3 toward

1

tne mid dorsal region. XXV is biannulate at the margins only, the

furrows diszppearing mesiad; XXVI and XXVII sre normally uniannulate.
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The smzll pore-like mouth is in II. Tne salivary . rz compact

Ui

and with a medizn lobe. As usuzl in this genus trere are seven pairs
of larze spreading gastric ceca, in this species extensively developed
and reaching almost to the margins of the body as fine lobes more
aumerous tnen in ény:other innesota sgescies. Tne lzst pzir is tae
larz=st and reflexed as far a2s somite XXII.

1zle and female orifices are located in the furrows XI/XII =znd XII
22/23 respectively. The testes are six opairs, the sperm sacs long tut
closely and comglexly folded in somites XI and XII bty the sides of tne

srium,

The coloration is very ricn and strikiag but extremely veriable.
The gfound color of the dorsum is 4Aull green, olive gresen or brown,
mzrr2d with bri_at yellow whica may replace tne ground color very ex-

.
tensvely. Usuzlly tae yellow is confined to the following regions:
= cco.rinuous or interrupted longitudinzl median bazd whnich widens

and narrows alt:rnately =2t intervals of a2bout three somites, re:sulsar

-

mers5.n2l spots .overing tne intervals between the successive neural

zanulil, z2nd lar e irregulsr blotches constituting =n intermediate
serizs wricn of 2n become conflusnt =ith one anoth:sr or with the mar-
ziz2l s:ots or toth. Tne venira: surface is longitudinzlly striged

Y
>

witla ligrkt and dark the whole naving & seculizr kluish or gurglish

)]

ction. Dorszl integuments rather ovaque.

[ - J

rai
Hebits - Living chiefly =2s a2 para:ite upon snapping turtles whose
blond it feeds on vorazciously, the gaogripnical ranze of this species
is Zargely dzstermined by that of its principzl host. As the znapping
turtle is an imnortant zrticle of commerce this leech is very well

¥novn and is reported from 211 psris of the Tnitel Stztses. I:s habits

h_)
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placobdella picta (Verrill)

~-  .::Des¢ription. from/Ryerson (1915, r. 171)

Clepsine picta Verrill (1872)

In the collection there is only one specimen answering to the descrip-
+ion of this species. This specimen measures 29x5 mn. 2nd 1s broad
and flat in shape. The dorsum is marked by rnumerous longitudinal

1ines of dsep gsreen. Verrill describes this species as naving a mar-

zinal series of yellow spots on the tips of the first and third annu-
1i of the somits. In the preserved soecimen the presence of these
spots cannot e observed with certesinty and the notes zive no inform-
ation on this point. The color of the ventral surface is =z flecked
rreen. In the living specimen numerous papillae were observed on the
dorsum,. .
fﬁere zre diffuse sz2livary glands present énd tne esopnageszl

;ienis are long :nd similar in form to those of P. rusoss or P. para-

citica. The-eso_nagus 1is ealmost straight, not looged as in tne other

speclies of tnis -snus. The sexinal duct forms. a long looz connecting
L B N . R . . ! . - . P . .
vitn tre testicles anteriorly, mucnas in tne species of Glossiohonia.

Tne single zoecizen of this species collected was fouad on the

lower side of a clam shell on = sendy botton.

Plzcobdella nhalera, Graf.

Description from Ryerson (1915,».170), Moore (1506,p.160)
Seven specirens showing the markings characteristic of tais species
were collected. In size varying from 10 to 1% wmm. and from 2 to 6 mm.

in width. Pody troad and flattened, tapering to =z rather slender an-

05

terior end. Color brown with 2 striking zreenish tinge. From the
enterior end backwvard .o about the seventh annulus, the dorsal surface
is a2 yellow and = yellow band passes around the body in the region of

tne eleventn or twdfth annuli. Alongz the margin of tne body sre yel-
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[00]

jow spots on the tips of the first =nd third annuli of tne somite.

Tn some soecimens trnere is z mediean dark brown line interrupnted in

~we cases by yellow patches. Tnere are, usually, trres series of
=~illae, but, on one specimen, five were observed.
As shown by dissection, there is a lonsz lo:ped esopnazus with 2

short pair of esophazeal glands connected with it.

very glands attached =t tkhe base of tne proboscis, zre large in size
z:% streteh outward and backwzrd, not forward as 1in otaer species. 1In

o2 specimen the stalk of the posterior sucker was found to be guite

1223 In another specimen smsll bodies which zppeared to e spoerm-

=
4

s .opnores were found attacned to the body.

th

ko

The specimens collected were taken fror dredgings at a de

of ©-om one to six fz2et and from tne lower sides of stones or clam
=

shells on a sandy Si:

Q 5

r

(]

rroore says " Several specimens of a smzll leech which is rsther
dout 2fully referred here to conform closely with Graf's zccount of
tne Trraagement of pigment, reserve cells, sznd other features of PF.

oha- :re. Two of the most strikin:
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strongly developed band of reserve cells, =2vpesring on tle surfece

wnite or pale yellow stripe, wnich extends entirely scross tre

)
Py

W)

a8

-

eck at somite VI, and the serrated margin of the posterior sucker,

o]
[¢V]

wnich has a circle of smell pnavillae as in Actinobdella annectens

rut lacks the definite aggregated glands."

Plzcobdellas rugosa (Verrill) ¥oore
Clexsine orneta ver. rugosa Verrill (1874)
6lczsipnonia perssitica var. rugosa Castle (1%00)

n
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In form it is even more depressed, starving individuszls being
scercely thicker than a card, very broed and leaf-like. Thne head

~
i1V

is essentieally 31111ar to P. parasitica but es this leech does

extend itself &= fully as that it is seldom seen ir. the distinct-
ly éxpanded state. The caudal sucker is large and elliptical ratn-
er than circuler, the antero-posterior dizmeter being slightly
greater than the transverse. An importent characteristic is the
gresence of numerous large rough cutaneous papillse on the dorsum.

The grincipal ones are constent in arrangereat but the number of

e smaller ones 1g cquite veristle. Iost charzcteristic and con-

[n}

1
scicuous are five on esch neurel annulus, median, supra-margsinal

nd Intermediste in position and forming five longitudinal series

m

s far caudad zs somite XXIII, posterior to wiich the mecdian papil-
< 4

=2
(=3

lze tecome greatly reducei in size snd oversh ilowed by parzmedian
czpiliae in line with the dorso-median sensillae. On zl the papil-

1 relztively emell while a3 bears some of large size in-

9 R - - - 4o - e . Py
ne intesument is translucent.

1
fericr only to tre larzest on &2.

o8

Sciites I 2nd IT are uniannulste and elways distinctl, seperat-
z3; ITII is biannulste with a fzint furrow usually disceraible a-

vision of

[

cross tre lerzer anterisr ennulus, on tne costericr 2
wrich are seen the small compound eyes, often included in = common
cigment mess. OSomite Iy is triannulate dorszlly but cl/aZ is less

etinct than the other furrows; V is triannulate dors=ally but al/a2

4

is less distinct than thie other furrows; V is triannulste dors:l] 1y,

3

tiennulate ventrz1ly. The fully triannuleate somites zre VI to XXIII
inclusive, &and this species shows ir a much less convincing way the
transitional steps between viennulate and triannulate somitss. In
a1l of the complete somites a noteworthy feature is the lack of a-

lignment between the dorsel end ventrsl furrows, zs z result of which
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22 13 tne lonrest ennulus dorsally Tut the snortest ventrelily. OF
+e posterior simpler somites, XXIV 1is triennulate dorszlly with &3
sf very much smaller relative size znd incompletely separated from e&
on the ventral side, XXV znd XXVI zre wrolly or pertially biazrnnulzte

er.d ¥YXVII uniarnulste.

Tne alimentary canel 1s nearly as in P. parzsitica btut the compact

ES S )

5

salivary glands have o median lobe znd tre divisions of the zzstric
ceca, =lthough long, are less numerous. Trhe reproductive orgsns are
essentially similar in the two species, with the sperm sec, epididy-

culatorius compzctly folded in somites XI znd XII.

W

mus znd ductus e

Owing to tke rumerous pazillaze snd the trenslucency of tne skin

tne colers zre & somewnat confused mixture of lizht and rk Trowns,
yell.ws and gre:as, based uoon a fundemental prattern similex to P.
!

[

care itica eni consisting or &z variegated brown ground wizﬂ light

e. medign dorsal lignt stripe inter-

4]

zinal szpot

- 2

l.‘
|....

inte rmetemeric -z
rupt:d by snort dark krown or brownish zreern longitudinel lines, which
some imes unite into a contiauous dark line, and numerous s 211 light
yell w or greer zpots corrcsgonding to the papnillae znd szensillse.

Tr2 ventral sur. _ce it plain gray or lisnt brown witnout longitudiral

Hebits - Plscobdells ruzosa, the rouzn lsech, is =z frecuent innab-

itent of streams snd ronds, where it may be found clinging to the

urnder side of stones ard floating wood, esgecially during the lale

sprirg 2nd esrly summer. At other seessons they szre someiirces found
uson aquatic turtles upon whose tlood they in part subsist. Lesches

of tris species zre °1nglsh end wren exposed in *neir rssting places

crezs tre flat Tody closely to the stone or log, whose colors trey so
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of 2llied leeches. The close resemblance to thne surroundings is much
ennanced by the fact that perticles of mud zdhere to the mucous and
rough papillze. Furthermore:the leeches may partially bury themselves
in tre tottom sediments. They seldom swim znd wren thrown into tie
water roll up and sink passively to the bottom, upon reeching which,
tney creep to a place of concealment in a most deliberate fashion.
go far a2s hass been actually observed no otner food tnan tlood is

zctually taken though it seems probable tnat the juices and even the
s0lid parts of small zquatic invertebrates may serve the same purpose,
zs 1s certainly the case in closest.ally of this species. ;

Tne large crnitinoid spermatorhnores msy be observed zs frequentl

<

arid ezsily as those of P. parzsitica wnich they closely resemble in

form znd mode of fixetion. The ezzs are very numerous and are fixed

ligrtly to the ventral surface of the body covered by & ielicate nmucoid

b

S,

~emporane.  Duriry the period of incubation tne parent leecn attaches

self firmly end 1is very loeth to lezve its resting plzce. If, un=-

'_l
ct

L
w

tznces, force he used the leesch holds tenaciously by

(

A=r such circurs

N

roth suckers to its supgort znd curls the mergins of the

T3
o
[o2
<
)
n)

=

Hh

As the result o

o)
wn

strugzle to rewove tre brocding leech thie ¢

(

ed znd are then sometimes found to be adherent to the stone or glass

L

of the aquarium agszirst which trhey have been pressed. “nen forcibly

rexoved from trhe egzs the leech will usuzally seek and return to them.

Py
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Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Plate III

Anterior ten somites of Placobdells hollensis
showing the location of the eyes, the sensillae
and papillae.

Anterior thirteen somites of 2. montifera
showing the héad, location of the eyes, sensillae
and papillae.

Anterior twelve somites of P. pediculata
showing absence of eyes and'other markings.

Anterior twelve somites of P. parasitica
showing position of eyes.

Anterior ten somites of P._rugosa showing

position of eyes, sensillae and papillae.

Figures tzaken from Moore (1912)




Plate III

f P. montifera

Fig. 2

Fig. 3

P._parasitica

P. rugosa
Fig.b

Fig. 4

Species of Placobdella



Figure 1.

Figure 2.

Figure 3.

Plate IV

The alimentary tract of G. staimelis show-
ing the salivary glands on the right side only,

the single pair of gastric ceca and the in-

-testinal ceca.

The alimentary tract of G. fusca and portions
of the reproductive sytem. The salivary glands
are shown on the left side only. There are
six pairs of gastric ceca a2nd four pairs of

intestinal ceca.

The alimentary tract of G. complanata , the

location of the brain, and portions of the
reproductive system. Seven pairs of more or
less bré@hed gastric ceca and four pairs of

intestinal ceca are shown.
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amily Ichthyobdellidae. (from Moore, 1212)
Teeches of small, medium or larze size. TForm nucn vsried; short
anc stout or elongated zand slender, terete or depressed, ususlly
more or less divided into a narrower anterior and an expanded posterjor
region.No distinct clitellum, but diffuse clitellar glands zbundent.
ys*mexts smooth, or more rarely rapillated, often preovided with laters

nts.

3
1
}_J

T E

(U

tlsating vescicles or ills on a certein number of se:

9y
=

ey

[} 4

Complete somites with 2 to 14

)

o

nnuli, greatly varied in orosortions.
Roth orzl and cz=udal suckers usually large z=2nd deep znd more or less
crovinently set off on pedicles. Hyes 1 to 2 pairs widely seczrated

o costerior pert of nesd, often ebsent. Eye spots oftern on csudsl

suclzr. Iouth z..1 proboscis as in 5lossivhnoridze; stomaca strzisht

erd suaily simplie, only rerely with laterzsl ceca, ons peir of large
s
asiriz ceca, verioucsly end s metimes conmcletely united.

£3.21 orifices much varied in position sccording to tre number of

rinz: per segrz=-t. Tes teSus uelly five or six pairs, thne sperm ducts
rs.z ively shor tne ejldldJmus sni ejaculetory duct not auch convol-
uto, eading iz <n estrium that may be simple or more or 1la2ss complex;

nc Jiliform peniz. Ovisacs pzired or united into one, pyriform or
looular, their ducts sirple. *izs 1z2id in ususlly stzlked cocoons.
Crniefly semi-permenent parzssites on fishes, sometimes orn crustaceans.

Nesrly a1l are mesrine. Piscicolz and closely relsted

ind on fresh water fishes.

Hh
0
pin

Genus Actirobdella }oore

2o ther slender and elongzsted, moderztely decresses or nelf round.

Orsz1 sucker sliz

deer

tly developed; caudzl sucker lsr:

’4_\

, and yro-

’:/

vif=d with a circle of numerous msrginel rzpillse znd :lacids A few
jorszl pzpillae, some median. Comclete somites of six unecuesl rings,
iyes, One pair on ITI, united. Praryngzgesl s=livary clznds difiuse;
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gzstric ceca seven pairs, branched. Genital orifices separated by

four rings; sperm ducts lacking long loops, moderately compact.

Sm=1l1 blood-sucking leeches, proybsbly parasitic on fishes.

Actinobdella inequiannulata Moore

The Iake Pepin specimen measures 12 mm in lenszth znd has nearly
the form of the tycre except that the middle regioh of tne body is
somewhat widened. The form 1s slender znd depressed taroughout, with
tne dorsal surface convex, the ventfal flat end the marzins sharp.
The breadth is neearly equal or somewhat greater Ir the middle region,
wut contracts suddenly at the posterior end to condiitute the narrow
redicle of tne conspicuous caudzl sucker, snd at the anterior end
zertly to the broadly roundel upnper 1lin.
Trnere 1s no conspicuously exnsnded anterior sucker or hesd &

in tyzical ichthyobdellids, but this end of the rody is formed sxsct-
!

lvin tre fesnion of = glossiphonid. TFour somites of simple structure
zrter into 1ts conmgosition, the nosterior ventral rim bteiny formed by
tne fourth zad f27th somites in that regicr larzely coslezced. On

[0

tne middle of govite ITI it situated the singzle pair of snzll eyes

n

s =2nd lookin

(@)
O
3
.
(@]
t_».

1ed i 2 sisgle median ovizment ms

{

nent cells occur czudsd znd laters=]l of this

(lt'l

#ost remsrketle of 211 the externzl features of this leech is the

~

sosterior sucker. It is much wider then any sart of the tody, lsr-ely

F

free sround its entire circumfersnce snd supported by s rnarrow central
redicle. The ventral surfzce is very deeply cucped and tne rim some-

wrnat conirscted, making the diameter of the onening somewhat less than
thet of the interrel cavity. TFrom the internsl face of the sucker, =

srort distance back from the sharp mergin, spring sbout thirty slender




finger-like papillae, which project mors or less freely beyond the

merzin. Owing to their contract

liameter but when extended the lonzest are about .4-.5 mam in lsngth
and about .1 mm. in diameter. Zach one contains an axial gland duct
of group of ducts surrounded by a sheath of muscle fibers which spring
from the muscular ridges rassing radially down the inner surface of
tne sucker., The gland ducts arise from a circls of whitish spots
zrranged around tns sucker about midway between the marzin and the:

Fal

pedicle and wrich resise the outer surface into & slizhtly markad
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A median seriess of rather prominent conical papillse with tae
diameter of treir slliptical bases directed in the loagitudinal

axis of the leech occur on annuli 3 and ©5. In the Lake Pepin

‘n tne type th:. are distinctly developed ounly on the somites XI
0 XXV inclusivz. In the new example zlso traces of supra-mar Zinal
: series of papillae ars ' found on the somiies of the

»idiile region. Segmental sansillzs are very beautiful ezl regular-

-
T - - Yn 3 SN ~ b ~ 3 = —~ A ~ v
17,1n this specinen on 211 of the somiies a2nd both dorssily and
JA Py J
- I + % P g
zotrzlly Trhus 1t will e seen thsi the sensillae have the arrang-

ment cheracteristic of the Glossishoaidze. Tell developed rings of
smell sense orgsns are visibly on anauli 2, b3 znd b5 of zach of .
ghe complete somites and ars more or less disceraidble on =11 prim-
ar; annuli znd more comprehensive divisions tahrouznout tae body.
Somites I, II zand III ares ezch uniannuls e; IV is zlso practic-
aliy uniannulate but show sdme signs of division a2bove in the
Peoin example 2ad below is larzely united wi<h V. The latter, to-
, 7II zlso, 1is biznnulats, zzn inter-

gether with VI z2nd in the tvoe

esting feature bein

g the rather larger size of second arnnulus.
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Somite VIII is quadriannulate, being composed of al/éz/bi/bﬁ, the

lztter two being very narrow. Somites IX to XXV inclusive may be
regarde? as complete,but some individual variations are exhnibited
and especially tne first two and the last are transitional. In the

original specimen the complete somites are sexannulate, the full
number of secondary annuli being developed, but of vsary unequal
size. Two annuli (b3 and b5) are enlarged, tne létter wost so,
and kear the dorszl cutzaneous papillze, and the former metameric
sensillae =3 Weli; ©1,b2 2nd b6 are sbout equal and b4 is the smzll-
est of 21l. The small annuli bl, b4 and b6 aopear to be entirely

unadorned, wnile b2 like the larze papillated annuli exhibits a

circle of sense organs. Tne conditions in the new specimen are
esgsrcially tne sare, but the somites are somewhat further elabor-

ated. The remaining post-anal somites ¥XTI and XXVII are typiczl-
1y trisnnulzte. Two post-anal annuli are gresent in the type zand

four in tne new

)]
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A few anatomical facts gleaned from the Lake Pepin sopecimen,
thougn very fragmentary, =2re nevertneless of
it will be s-wen that in =211 essentials the alimentsary cznal is con-
structed on thne plan prevalent in the Flossiphonidae. Tne position
of the mouth 2t the extreme anterior margin of tas oral sucker in

somite II, or perhaps even in I, is parzlleled in the Ichthyobdel-

lidae only in Notostomum. The proboscis is lons and slender, reach-
s o ?

ing when retracted, from VI to X, at its posteriof and receiving
zpparently three peairs of slender ducts from the salivary glands.
Tne latter consist of very numerous smzll gzland cells scattered
diffusely =211 thpoouszn thne preclitellal somites as far as the head.
Tne esophagus is slender and distinctly differ.ntizted from the

stomach. At least six pezirs of well marked, long =and slender



astric ceca are developed, =zrising in somites XIV to XIX inclusivs

mfortunately they are empty and shrunxen znd on account of thne num-

erous gland cells which fill the region difficult to see clezrly,
put they are ccrtalnly somewnat branchned and extend far forward to-

ward the marzins of the body. Tnose of tne last pair zre longg and

r=flected and =xtend as far as XXII, laterzl branches arising in
z==ch iatervening somits in t7ae charactzristic Glossiphonid fzshion.

Trnz intestine 1s 2 narrow tute which gresdually tapers to the anus,
znd shows the_diffeﬁhtiations usuzal in the higher zlossipnonids,
including four gveirs of gromineant sleader cecz wnich z2rise in so-
~ites XX to ¥XII znd lie dorszd of the l:st pair of gastric c=ca.
Tne first two are bent forward, enlarzed at the end and somewnat
suc.ivided, the thiri is bent bpackward znd siightly lobulzted zand
the last id si: >le auﬁ directsd rather strongly cauvdad from its

~rizin., The z::s 1is situatsl st the posterior margin of XVII,

-

1§}

in 1nis case witnin the limits of that somite.
Tezry little ~f value can te nzde of the internal zenitszl orgzans.

Tne testes ars ot certzinly discernible. There is 2 ozir of short
-ide sperm sac: crowded with spermatozoa extending from tae goster-
iir 1limit of souite XIII to = point just sbreast of the male bursa,
wnere tney nass into the narydwsr ejzculatory ducts whnich curve
eround the anterior face of the tursa toward the medisn plane zand

tuen bend dorsad and caudad to the summits of the prominent nearly

lericzl _rostate cornva. The latter open on each side into the

§

orzum of the small bursa. The ovzries zare eanlarged pyriform bod-

izs wnich lie retner widely sepzrated just caudzd of the s

perm sacs
from treir arierior enlarged ends narrow oviducts pas. mesizd =nd

N

cepnzlad to the femzle orifice. Tae extérnzl zznital ori-
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re situated in the »ositions usuzl in the higrer Floosinhon-

P
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idae, the male at XI/XII, the female app roximately at XIIaz/a3,
T ) : s .
Nephrid e ] isti L
‘ephridiopores are quite easily distinguishable an the posi-clitel-
lal complete somites just anterior to the sensillae line on annulus
3 and well mesizd of the margins.,
According 1 tl i : i
: rding to the label the Minnesots Specimen was colored green

during life. It pump 1 i
| g was pumped from the bottom of ILake Pepin. Yothing

is known of the nabits of this lzech.

Actinobdella annectens: XMoore(1l906)

Yost interesting of the leech collections is a specimen, for-

tunately well creserved, of a new species of Actinobdells wanich,

h A. ineguiznnulata clearly shows that this genus be-

ct+

tozether wi
1ongs to the 3lossipnonidse and not to the Icnthyocdellidae. At

t time it seems evident that Actinc€dells app rowc e S

-

ne cnaracter of tne re-
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n
Tlzcokislly most closely, esgecially ir

ense organs, wnile it differs
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from thet senus znd resembles Tlossinhonia in the possession of

Aiffuse instead of comgacet szlivery gland The fact thzt certain
species of Plsccndella, notably P._ pnalera znd P. montifera, pos-

ss smell marzisel vapillze on the caudel sucker iz 3 furtner indi-

]
[¢))

cation of relationshis which may eventually necessitste a generic
zrouping somewhat different from that here adopted.

A. znnectens, like A. inequiannulata, is =z small blood-sucking

zlossiphonid, the type of wnich is 9mm. long, <mm. wide, end about

lmn. high. The general form is much like thnat of Glossiononia

fusca but considerably more slender; the body is strongly convex
2bove, flat below, the region of gastric ceca about half round; the
nezd end, with the sucker and mouth, have the typical gloosiphonid

form; and the thick, orominent, hemispnerical csudal sucker meas-

ures 1.2 mn. in diameter and its nedicle is contracted and central-
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ly atteched, indicating great motility in this region. The mar-

sinal papillae of the caudal sucker form z ready means 0f dis-

tinction between this species and A. inequiannﬁlata, for whereas
the latter possesses zbout thirty verj prominent papillae, A.
snnectens has about sixty much smaller ones. They are clearly
continuations of radisting ridses on the ventral surface of the
sucker end heve the sams structure and relstion to compact

v

ct

ceggregated glands zs in the e species. These glands form &

8]

conspicuous rirg a short distence from tre margin of the sucker,

the dorsal surface of which they elevate into & circuler rid:e.

In o rresgondence witrh. smaller znd more numerous papillae these

-lends differ from thnose of A. inecuiannulesta, a2nd at pglzces the

< =

corntinuity of tune rirg is interrugted by the absence of several
i
{ogether. - : |
15
le pair of very large end conscicuous eyes are situated

y)

A sing

1§

(I

on somite III, with thesir pigment cups in contzct zand united in

tke middle linz ard reaching into IV. Immedistely tehind the eyes

is 2 large aggregation of reserve cells extending over the middle
sortion of somites I¥ znd V znd merzined Ty p .men celis. A sim-

¢d much as in P. phalera. The position of the genital gores is guite

-5 in Flacobdella, tre mele orifice beinz situated between the somite

<

%I and XII and the femezle between the second and third srimar)

of XII, The gnus 1s behind XXVI.

Tne metameric seénsillae are very obscure on ths ventral but eas-

ily distinguished on the dorsal surface; they present guite the
arraengement tyoical of the family. Dorsszl cutaneous pspillae are
also well developed from somites XIITI to XXVI inclusive, and the

lerzer ones may be traced fzintly esnterior of tre genitsl somites

lar patch occurs on annuli VIg3 end VIIzl, and others are distribut-

ry anauvli
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zs far forward as VI. As in A. inecuiannulata the strictly median
series 1is by far the most conspicuous end dominant:orecendiisrre-
presented on the complete end typical somites by a large papills
on tne annulus 13 and z somewhat smaller one on ©b. On XXIII these
capillae suddenly become reduced greatly in size and by XXV have
disagreared, rhile rather prominent dorso-median papillae are coin-
cidently developed on ezch side and continue to XXVI. Dorso-lzteral
gpillae on b3 ere nearly zs constant tut much smeller as far~back
s somite XXVI, and on meny of the typical a corresponding but still
smaller papilla occurs in a more redian position on k5. It will te
noticed that in the errangement of the parillae, as in sc many other

characters, this species stends between A. ineguiznnulztze znd Placok-

della montifersz znd P. phalersz.

——

In the manncr of subdivision of typical somites into ennuli this

crecles followe closely the type of the genus. The first prinary ean-

wnlcrn tezrs tas sapillese and metsmeric sensillae 2nd a2 ruch smeller
costericr ring (%4); tue third ry annulus (=23) is sizilar ip
gize and subdivision to the second, znd its larger zrnterior annulus

(bﬁ) tears tre papillae, whnile the small b6 is nakei. Somites VII
to XXII are complete, slthouzh a3 is already iuch smaller than a2
even on ¥XI, end on YXII the furrow b5/b6 is not cuite comglete.
On XXIII 211 secondary furrows ars neerly cbsent and a3 is & small

simple ring. On XXIV:&liis barély separated from a2; XXV and XXVI

=

are typlcally ciesnnuleste, and several obscure annuli in the caudal

zedicle represen

ct
e}

ccetansl somites. The znnulation of tne anterior

1]

inconmplete somites is very clear, snd shows that elsboration nss oro-

ct

gressed farther in this spgecies than in A. inecuiannulsta. Somi

e




vI nzs al undivided, V is iriannulate with =2 somewhat enlsrzed,
I7 is biannulate with the furrow zl/a< indicated, III is a-broad,
croctically uvndividad apnulus, snd I

A few feastures of the internzl snatomy mey ve noted. Tre probos-

tne esopnazgus in X or XI; they are gsrezt

nzckad by the sides of the zlimeatary canzl as far forwsrd as the
antericr part of somite VIII. Z=Zxactly similar glends are developed
in lzrze numbers azlong thie sides.of tne body to gomite - FXIV, but it
iz ilmpossible to determine defirnitely ih the entire leecn to what
extint these are saliverf or clitellar ard cutareous zlsnis. There
re -2ven peairs of well deveioped brznched gastric ceca arising in

€

o XIX, irclusive, zarrznged es in Plzcobdella, trough

[ O]
=
-
-
—
ot

~ot o large ar . completely Tranched a2s in txhe broad flat species

end posteriorly zomewnzt tortuous imtestire tezrs ths usuzl four

forming to the genersl type of the reproductive orgzns of Plescobdéllzs

tre male afferent ducts zre more elongated znd slender trazn ir

(s

most species znd reaclh to a sperm sac situated on tne toundary te-

S

tween XIT and XIII, being thus less compact end mors oonsn ir srrange-

ment than in most species of Flacobdella. The gr<ater part of the

sirus system waz found to conform in most repects to whei is found in
tre Glossprnonidze gererally, one importsnt charscteristic teing that

ef *hne submarzi:

I\

1 circulzar sinus of tue posterior sucker is connecied

=
(,.1
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Genus Piscicola Eleinville.
Size small; form slender znd elongated, terete or subterete.

Roth suckers larze and explanate, the posterior usually deeply cup-
ced. Complete somites of 12-14 very short tertiery annuli. Sen-
sillae and cutzneous papillze very inconspicuous or absent. Eyes one
or two pzirs widely separated on base of "head". Atrivr simple and
intestinal ceca nesrly cobpletely coalesced. grasitic on fishes,

but often found free.

Piscicolz ourctata (Verrill)

Ichthyobdella punctata Verrill (1871)

Description - The usual size of this species is from 15 to 25

o

mm. long and to & mm. in zreatest diameter, but the larzest exam-

- & . . ¢ .
oles are capable of extendiilg to 2 greater length. In sxtension the

-

vody 1s circul-'r in cross section znd very slender, widest at tne

-

ceginning of tire posterior third. When contracted the distinction
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r rezgions of trhe body is much em-
pnesized end tis latter tecomes distinctly fizttened. Although it
nhas the form craracteristic of the genus the head is much smaller

tnen in the well known P. zeometra.

Only one pzir of eyes hzs been detected in a 1

n

rse number of spec-

)

imens wnich have been received from various localities. Thnese have conspic-
uous pigment cups situated in somite four and consequently correspond
to trie posterior eyexs of F. zeometra, wnich they resemble also in
tre fact that they look caudzd instead of cephalsd as 4o the first
pair of thet species. The smaller posterior pair described by Ver-
rill possibly had some of the conspicuous pigment cells scattered
trrougn the hesd thus simulsting eyes.

During life the posterior sucker is widely expanded znd hemi-




The ~snitsl rezion (clitellum) is more or less distinctly limi‘ad
by snterior andé rosterior constrictions st the furrows IX/7 end XII/
ly. Iz comtrection XII mezy te nore or less retrzcted

trie border of ¥III and 21l trree somites ¢f this region =re

to tre =znus. They zre zsrrangzed in Tour longitudirz=1 bends on zz:zh
gsite lezving zzrrow, neursl, median dorsal, znd zterzl speces clear.
The letisr sre occuried Ty tre lsterel vessels v: lcn exhibit meizmer-
ic enlerzements in tne somites of ithe vosterior rzzion.

ventral regior cf somites XIV to 2XIII irclusive. They lie ir  -nu-
lus ¢6. Yo especially metzmeric sensillze nave bo:n certzir’, distin-

cuished hut numerocus small sense or ed in trsnsver : TOwWSs

in rmanv of

Y]

Comzlete somites have the full number of tertisry annuli (:1 to

¢1l2) develored erd ir many one or two of these, usu 2lly in the ce-

-

phalic third cf the somite, are divided into two, mwklﬂ" in the lat-

=

ter case fourteen zmnull; but it is connection with this fesziure

end the simpler somites zt the ends of the btody that the variablity
occurs.
Unlike Actinobdella the mouth is situated far back in tre orzl

sucker =t 11I/TV cr possibly within the limits of IV. - The rather

ct

short proboscis ends in VIII where it receives th:s ssvseral ducts of

111

(U}

1 re;

{0

ion.

the diffuse salivary glands occupying the pre-clist

Uw
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our commonest fresh waier

W

Piscicolza milnsri, Verrill

.’
Ichthyobdells milner: ver*117ﬁ(1872)
Description from Ryerson(1915)
In size this leeck verics Irow 1L Lo I5 =z, in sreatest diamater.
Trhe body is slender znd rounded, tensring towzrd the anterior end.

pairs of vesicles were

syrmmetriczl pzttern
dorsal median, lates

form of irregulsr

1i w*hich are zrr

nes

ad o

eyes plainly visible., The anterior pair are
arart than the posterior pair. The sucksrs zrz2
as wide as the body and are deeply cupped:and ex-

laterzl region of

tne

tody seventeen

observed. yellow with

trown, situdinal JellOJ bands,

o
=9

and ventral The brown color in the

is l2id down in twelve longitudinal

igment cells,

enged in four groups of three, each group alter-~

—_




Figure 1.

Figure 2.

Figure 3.

Plate iV

Anterior end of Actinobdella inequi-

ann nnulata show1ng the’ position of the
eyes, the annulation and the location
of sensillae and median papillae.
Posterior end showing sucker.

Anterior end of A. annectens showing
position of eyes, sensillae and papil-
lae. Posterior end showing sucker.
Anterior end of Piscicolg punctata
showing location of eyes and details

of annulation. Lateral view.

Figures 1 and 3 taken from Moore (1912) and

2 taken from Moore (1906)




Plate 7

2 )
—
P

o —anus

A. inequiannulata

Fig. 1

Actinobdella.

A, annectens

Fig. 2

.o

|

Piscicola.
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nating =ith the yellow banis.
In each group of brown lines the uppermost line is more or less

rroken, snowing 2 tendency to z series of heavy brown metameric

pars. On tne posterior sucker twelve dark brown eye spots were ob-

served. Verrill speaks of a2 tinge of sreen, but this wazs not observ-

ed in any of the specimens in the collection. The zabsence of this

0 the effect of the preserving fluids.

(s

color, however, mzy be due

These specimens were taken on lake trout (Cristivomer namaycush).

T

Family Hirudinidae (from ¥oorsz, 13812)
Teeccnes mostly of lzr:e size, more or less elonzeted, with thick,

1ittle degressed bodies. A well-develoned zonary c¢litellum in most
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ed, discoid. Complete somites usuzlly of 5, rezrely of 3 or 7, annu-

1i. Eyes usually of Y pailrs, forming =z merginal erch on somites II

to VI. Ietzmeric sense orgzns usually conspicuous ccjiorless spets
on the neurzl gnnuli, 6-8 above z2nd 4-6 below. Cuizneous rpapillae

~smell or absent. !Mouth large, occupying entire oral sucker; phar-
yax not srotrtsible, usually preceded by three compressed, muscular,
toothed jsws, one dorsal znd two ventro-léteral, ne former zlone,
or all trree sometimes absent. Stomach with a single posterior pair
of sirple ceéa, or provided with one or two pzirs 6f cecz in each
segment; no intestinal ceca. Genital pores variable, tre male us-
vally on XII, femzle on XIII znd usuzlly separzted by 5 annuli; as-
soclated copulatory glands mzy be pfesent. Testes sacs usuzlly 10
pairs belonging to somites XIV-XXIII, Genital ducts complex, the
La

male terminating in an Un ce.ired strium with prostate gland and a

usvally filiform penis. Oviszcs 1 pair, smell pyriform, opening
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i

o]

into an unpaired oviduct terminatin; a long vazina. Copulation

UQ

occurs, during which the penis of one individual implznts ths sperma-
tophores in the vagina of the other. Egzs enclosed in vesicular or
spongy cnitinoid cocoons deposited in damp earth. Fresh water or
more rarely terrestriszl lseches, wnicn are voracious blood suckers

or hredatory destroyers of weaker invertebrates. XNostly active

1o

swimmers.

Genus Macrovdella Verrill.

Size large. Dorsum marked by metameric red and black spots.
Taws prominent ezch bearing numerous smell teeth in a single series;
ric ceca very spacious, two pairs to escn somite from X to XVIII.
Genital orifices separated by from 24 to 5 ringss, followed by
two —z2irs of co.ulatory zland pores, which form & quadrztie fisure

ne Iurrows XIII/XIV zznd XIVb1/52; nenis short and coni-

openiag in
czl; atrium znd vagzgina both short, sloboid. Active blood-suckers,
stte-king verte retes.

but the examples most frequently met with ars much smaller than tnis,

wnile the largest may exceeil this size. The body is despressed througn

ere saazrp. During life, however, the body is very sofi zad assumes
a grezalbt variety of zttitudes and shsces.

T™ne oral sucker is

W

sowerivl orzan srovided with a rather wide

unsaezmentel znd very movbile vorder whicn very materizlly increzses
its extent. Anteriorly g distinct median emarzination corresponds
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with 2 decp ventral sulcus which divides the upper lip znd is flanked
by & pair of somewhat shallower sulci. The upper lip can be folded
“into the buccal chnamber and almost concealed by the latersl lobes
wniclh close benezath it. As usuzl in the fa mily there are five pairs
of eyes, larzer in tnhis species thén in the species of Hacmopis.
Tne posterior su cker is large, broadly attaghed and circular.

nen fully developed tne clitellum is firm and tanick aad extends
over eighteen annuli, from XbH to XIV b2, but it is seldoxm so well

marked or so exteansive. 1In the ordinary condition tine male pore

W

&

cpears &s zn opening of considerable size in thne furrow XI/XIT,
into wnicn thne surrounding rugosities conversze. “nen tnese inflected
parts are everted they form a more or less prominent conical venis

wr.ich reaches a2 lenzth of about three mm. when fully protruded.

i

s < .
In tris condition it is suppgorted ‘2lmost entirely on annulus XIIbl
wnich nas gresztly encroached on the sreceding annulus in the middle
region. Tne fevzle orifice is = smell opening with ruszous margins

form conspicous masses occupying a lar:e part of tne midile region
of tne Iloor of somites XIII end XIV, Their sxternal openings are

four in number, zarrangzed at the four angles of & nearly scuare T

-

3
ure, the first pair ogeninzg in the Fur“ow XIII/XIV and the second in
tre furrow line XIVbl/bZ. Surrounding each of the pores 1is a siignt-
1y tumid region extending over the oontigubus nalves of the two an-
nuli between which the pore lies.. Then fully developed the four
tumosities are éeparatedvonly by shallow furrows and tosethner form

a conspicuous rugous quadrate area extsnding over the posterior half

=)

XIIIb6, the antérior nalf of XIVb2 znd al

(@]
H

tne intervening annu-=-

1
lus. ILongitudinal znd transverse dizmetral furrows divide it into
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Tre surface of the Teody of this glecl:e I: -uite _..~al1 zai free

(N

from papillze, zlthnough more or less rounghened in some preparstions
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by the sca red sense orgzns. Vephridiopores znd sensillae hsve the

[0)]

customary disposition. The latier can te very favor:bly studied on

the dorsal surface but are difficult to 4
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1iznt background of the vaatrzl surface.

Somites I, II znd III are uniannul
¥I triannulate on the dorszl side. Somites VII znd VIII zre respec-
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lorszed znd cuite distiactly sutdivided dorsally. Then follow sixteen
co »letes guincuisnnulate somites, IX and ¥XIV inclusive, in which the
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mer in of XXVII.

s in 211 of the predatory leeches of tnis family the routh 1is of
lzr:e size snd may be considersd to be coextansive wi.n the opening
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treir form is crarszcteristic of the species amonz the lesches of the

r.orthern United States. They are sbout twice as long
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vzry short pherynx with severzl longitudinel foldes rezches to akout
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I, within which segment it is succeeded Ly & still shorter esopha-
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wrnich can scaereely Te distirguished from the stomach, as sac-

culations tegin to Te evident immedistely., ¥From X to XVIII inclusive

XIII backward zre of lar:e size. The last pair, wricn originats from
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tent, reaching ¥XIV cr XXV, znd bear twc wide latersl brzanches in
eech of the interﬁening somites. Tre strezizht narrow intestine pre-
sents no notewcrthy festures.

Ten pairs of testes arec situeted, intermetamericslly, as most
usual in the leeches, at ZITIL/XIV to XXII/¥YXIII inclusive. The vasa
ieferéntia are enveloped in crowded vuricellular glands and follow
somewhat sﬂbous courses. In somite XI they lose their glandular

covering and sppesr ez delicate ducts, wiiicn opposite to ganglion XI

gss abrvptly into the antericr end of the compact mazssive epididymes,

FTrom the posterior.end of the lztitler wide somewnat foldsd ductil egjac-
tlatorii lead to the terminel orgen Just before entesring the outer

slzndular covaring of the burse or atrium tne ductl become constric-
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gosterior gastric ceca only. GJenitesl gores sepavated by five rings,
no copulatory slands; senis filiform; atriuvm and vagina both much
elongated. Tood chiefly worms, insect larvee, etc., not normelly
tlood-suckers.

H-oermonis maermoratis (Szy) doore.

Hirudo mermorstz Say (1824)
Aulescomum lacustre Leidy (13268)

Descrivtion - The size is medium, seldom excecding six inches in
length end cne-third of an inch in diameter, though larger specimens
are sometimes met with. Owing to the extensive deveopument of botry-

oidel tissue tre tody 1ig exceedingly soft zsnd 1limp znd consecuently

veries sreatly in shnape. Compared wiin the other speciss of Haemopis
described in U is gaper the form is under znd lasc flzttened.
Althougn 2 ;nterior sucker is relztively lerise ari the lips

i

brozd, the unssgmented margin is very narrow and thereare no distinct

inferior sulci 2s in Macrokdellza. Of the five pairs of eyes tne first

three Dpairs zr:z conspicuous and are arranged in a regular arc on the
first three annuli; ths fourth and fifth are on the sixth znd ninth
annuli respectively and are much more obscure, being decply placed.

£

All of the eyes are smaller than the corresgzonding ones of Macrobdel-
le. In mzture individuzls the clitellum is very distinct and equal-
ly well developed dorsally end ventrally and often is the widest
region of the body. It extends over fifteen annuli, Tfrom XbbH to
XIIIz2 inclusive. The posterior sucker is relatively smzll, circu-
lar end broadly attached; sabout one-third of it projects beyond the
body posteriorly and its antericr margin reaches to XXVaZ2.

somite I can seldom be distinguished from II which again is im-
perfectly separzted from III; IV is biannulate, as is V zlso, bhut
the latter is more fully elaborsted dorsally. On the tyrically

bilannulate somite VI, al and a2 are more or less separated by a fur-
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row confined to more or less of the middle dorsal region. Somite

VII is fully triannulate but is peculiar in the large size of ad,

vhich, moreover, may exhibit_a_faint»dividing furrow; VIII is quadri-

annulate and al resembles VIIa3d in being enlarged and partiy subdi-
videda. Iuere are IlIueen \ia Tu AAlas; Quinqulannulate somites,in
which all of the annuli are approximately equal. Somite XXIV is quad-
riannulate and sometimes the.last annulus (a3) is faintly éﬁbdivided,
usually on the ventral surface; XXV is triannulate, but al, which

is normally of larger size than the.remaining annuli, is subject to
much variation. The following somites, XXVI and XXVII, are variable
and difficult to interpret, but the uniannulate condition is probably
the most usual.

Just anterior to the jaws and separating them from the bucécal area
is a slight circular sulctis and fold. The jaws are low and rounded,
not at all compressed on the free edge. As usual they may be retract-
ed into little pockets so that the entire tooth-bearing surface is
concealed. Each jaw bears a double file of large, coarse teeth ar-
rangaed in from 12 to 16 pairs. The pharynx reaches to X and has
from nine to twelve or more longitudinal folds, three of which unite
into a strong ridge behind each jaw. The long narrow stomach reach-
es to XIX, and is provided along its entire length with numerous
small pockets; at its posterior end a pair of large ceca arise and
reach caudad to XXII or XXIII. The intestine is also straight and
bears two or three ﬁairs of quite large, short, globular ceca which
lie dorsad of the large posterior gastric ceca. The anus is very
large.

The customary ten pairs of testes are present in the anterior end
ol somites XIV to XXIII each reaching into the preceding somite.

Tre collecting portion of the vasa effeéitia and vas deferens are

essentially similar to those of Macrobdella. The epididymus is a rath-
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er a narrow tube, much confoluted, rather open and not at all massive.
The epididymus opens into & small fusiform sperm sac in the posterior
part of XIII and the latter is continued as the ductus ejaculatorius,
This canal reaches forward to the level of the male pore and then
bends back to join the closed end of the atrium, sometimes the right,
and sometimes the left one, passing beneath the nerve cord. The atri-
um or penis sheath is very long and slender, with a sharp bend at
ganglion XVII, from which point one limb reaches to the male pore,
the other t6 the anterior end of somite XV; the ratio of the short
and long limb is about as one to two and'onethird. The penis is a
slender filiform organ with a slightly bulbous extremity and is
frequently extruded to a length of three times the width of the leech
body. The male orifice is on the anterior part of XIb6é or, less
frequently, between this and the preceding anndius. ’

The paired ovaries are situated in the posterior part of XIV
dorsad of the nerve cord and in contact with the second pair of
testes. There is a large albumen gland and a long narrow common
oviduct which opens into the narrow anterior end of the pyriform
ovisac lying in somite XVI. ZFrom the posterior end of the latter
2 long, slender, much convoluted vagina reaches to the female ori-
fice at XIIb6 or XIIb5/b6.

Haemopis marmoratis includes many color varieties. The ground is

usually some shade of green, olive green or greenish brown, sometimes
nearly plain, sometimes remotely spotted, but usually thickly and
confluently blotched with irregular and intermixed spots of lighter
grays and darker browns or black. The lighter kinds tend to pre-
dominate on the ventral side, from which the darker pigments may be

altogether absent. The darker markings are sometimes so close on

the dorsal side as to produce an almost black color.
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Habits - The horse leech, as this species is called, is found
in practically all parts of North America, where it has a known wider
range than any of its near allies. It is semi-aquatic, living in the
mud by the sides of ponds, pools and lakes rather than actually-in
the water, although it of course moves fréely about in the Waier
and is often found in the mud at the bottom. Along tidal rivers the
species is most abundék beneath stones on the flats exposed at low
water where it lives with several spegies of true earthworms. At
times it wanders some distance away from the waters edge, burrowing
in the so0il in the search for earthworms on which it feeds; but it
is not terrestrial in the sense that H. lateralis is, never leaving
so far as has been observed, the near vicinity of water. Besides
earthworms, various kinds of aquatic insects and their larvie, a-
guatic 6ligochz=tes, gastropods and pelecypods are pursued and
eaten and large quantities of mud containing organic matterlare swal-
lowed. The species is also, like many other leeches, a scavenger
and great numbers will collect on the body of a recently killed ani-
mal thrown into their haunts. Blood is taken when the opportunity
is afforded of attaching itself to drinking cattle or the legs of
boys wading in its haunts. It would be interesting to know if it
ever enters the pharynx of cattle, as is well known to be the habit
of the Limnatis so common in some of the countries bordering on the

Mediterranean.

Haemopis lateralis (Say) Moore

Hirudo lateralis Say (1824)
Macrobdella valdiviana et gigas Phillipi (1872)
Semiscolex terrestris Forbes (1890)

Description - Although there are some minor differences I am unab-

le to-separate the aquatic leech originally described by Say from
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specimens procured in Minnesofa from the interesting terrestrial
form which Forbes has described and which was found by him in consid-
erable numbers in garden soil in Illinois. So far only the aquatic
variety has been found in Minnesota and was represented in the Survey
collections by two living examples which unfortunately escaped me
and were lost.

Compared with the terrestrial variety, of which even Prof. Forbes'
contracted alcoholic specimens reach a length of eight inches, a
large number of the aquatic form, chiefly from Ohio and Maryland,
average much smaller, about five inches and % inch wide being the
usual size. This species is much more slender than H. marmoratis
and the greatest width lies farther caudad. The body is rather more
muscular and as a consequence firmer, but during life exhibits the
séme variety of shapes and postures.

The mouth is somewhat smaller and the oral sucker narrower than

is H. marmoratis, while a further slight distinction is found in

the better developed longitudinal grooves beneath the lips of this
species. The eyes have the same number and position as in the
species last descrived.

in the few cases in which a clitellum has been observed it differs

in no respect from H. marmoratis. Although not differing in any way
from the typical arrangement in the family, the 17 pairs of nephrid-
iopores on the posterior margin of b2 of somites VIII to XXIV in-
clusive are unusually distinct and lie just behind a sort of slight
spout-like projection. The posterior sucker is noticeably smallg
Throughout the entire length of the body the annulation is very
distinct, and at the margins most of the annuli are rather sharpiy
angulated. In most respects the somites are conslituted just as in

H. marmoratis but the following features are diagnostic: somite VII
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is fully quadriannulate and VIII quinquiannulate, owing to the com-
plete subdivision of VIIad and VIIal each into two anﬂuli; as a con-
sequence this species has two more annuli in the anterior region;
vIed and VIIal are always relatively wider and may exhibit an incip-
ient furrow§ on the complete somites the annuli are not equal but
bear the relation‘- a2 is less.thanblrequals b2 is less than b5
equals b6; except'at the posterior end of the series; finally XXVI
and XXVII are typically biannulate.

Inclﬁding the rudimentary denticles at the posterior end each

jaw bears from 20 to 25 pairs of teeth, of smaller size and more

irregular form than in H. marmoratis. In other respects the digestive

organs are essentially similar in the two species.

ine sperm sacs and epididymes do not reach beyond ganglion XI
antgfiorly, or ganglion XII posteriorly; the latter are massive and
compact and partly envelope the sperm sacs to which they are closely
molded. 1he posterior bend of the atrium is at ganglion XIV and the
relative length of the two limbs is as one to one and seven tenths
in the three examples measured. Although the genital pores are in
}the homologous eannulus they lie two annuli farther from:the ‘mouth -

than in H. marmoratis. The ovaries are alwaygs within somite XII

and the vagina never extends posterior to ganglion XIV.
Forbes thus describes the colors of living examples of the terres-
trial variety - "sooty drab, varying to plumbeous black, somewhat

lighter beneath, uniform in tint and quite without spots or mottlings

of ahy sort. A darker median longitudinal stripe, very conspicuous
and well defined, is almost invariably present; a pale marginal
stripe often approaching buff, less constantly so; and a ventral
submarginal stripe of the same color as the median dorsal one like-

wise quite frequent." The ground color of the aquatic variety is
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similar, but while the dorsal black stripe is less constant it may be
very conspicuous; more frequently it is faint and obscure, broken
into small spots or toially wanting. A few dark spots are sometimes
scattered over the dorsum. oensillae are‘mu&\more distinct in the
aquatic than in the terrestrial vardety; indeed Forbes failed to find
them in the living ppecimens of the 1atter.

Habits - In habitat, food, movements, resting attitudes etc.
the aquatic #ariety is essentially like H. marmoratis. it is capable
of a greater degree of extension and appears to be a more active
swimmer thaﬁ that species. Two examples sent me by Prof. Nachtrieb
and the only ones included in his collections were plaoe¢‘in an
aquarium with H. grandis. One night the cover was accidentally left
displaced and on my arrival the following morning both were gone,
‘but none of the ;ther spec;;s were missing. A shining track of dried
mucous on the polished floor showed the course of their wanderings.
One cuickly disappeared beneath a wall case. The other was tracked
for a measured distance of more than fifteen yards, when it too
disappeared beneath the wash-board. Neither was recovered, but the
circumstance is mentioned as showing the tendency of this species
to wander and its ability to live in e perfectly dry situvation,
and as further confirmation of my opinion of the identity of thnis
with the land leech of Illinois. Under the same circumstances

H. marmoratis or Erpobdella punctzta would have quickly died hefore

lie
==

reving crewled nearly sco great o distance. Canefning the terrestrie
al form'Prof. Forbes writes of having obtained 56 spécimens, all from
earth in central Illinois and some of them halt a miie or more f£rom
the neaqest water, while none occurred in the course of a large a-
mount of aquatic work done in the same regions during the same period.

Its only known food is earthworms which it swallows entire.
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Haemopis grandis (Verrill)

semiscolex grandis Verrill (1874)

Description - As Prof. Verrill indicated in his original descrip-
tion this is a monster among American leeches, exceeding the North
Aﬁerican Representatives of the terrestrial variety of H. lateralis
éﬁd ét least equalling the larger representatives of that species
which Philippi has described from Chilé. Living‘examples not in-
frequenfiy exceed a footlin length and specimens of 15 and 18 inches
héve been reported from the lakes of Minnesota. However this is an
unusual size and smaller individuals having a length from 5 to 8
inches are more common. | |

The body is very robust and heavy posteriorly, but rather slender
anterior to the clitellum. Wh}le seldomcmuch depressed the body

does not assume the quite rdunded form frequent in H. marmoratis,

which some varieties of this leech clbsely resemble in general aspect
in life the body is soft and limp and possesses a great facility
for contraction and elongation and other changes in form.
While large, the mouth is more contracted than in H. plumbeus
and the lip narrower and more prolonged. 'The five pairs of eyes
'have the arrangement usual in the family; they are a1l of relative-
iy small size and the fourth and fifth pairs are quite inconspicu-
ous.
VI The clitellum is a thick and prominent glandular girdle extend-

ing over fifteen annuli from Xb5 to XIIIb2, often rather within

the latter ﬁut apparently never as far as its middle. The female
orifice is similéfvbut drawn out laterally to a slit-like form and
usually wedl within annulus XIIb5, sometimes as far back as its
middle or so far forward as to lie in the furrow XIIa2/b5.

Seventeen pairs of nephridiopores can be readily distinguished
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on the posterior margins of the first annulus (al) of VIII and the
second annulus (b2) of somites IX and XXIV inclusive. They, togeth-
er with the me tameric sensi}}ae,;haveithe:pasitions usual in the
genus and thé marginal sensillae shbw the same tendency to become
subdivided. There are no cutaneous papillae, the skin being smooth,
However, the short shéllow wrinkles seen in many leeches are re-
markably conspicuous in preserved specimens of this species and
give to the interannular furrows a peculiar zigzag course which is
especially pronounced toward the ends of the body. The usual non-
metamerié sense organs are present in abundance and~are especial-
1y abundant on the lips. The annulation differs in no essential
feature from that already described for H. marmoratis.

While retaining all of the characteristics of the genus the re-
productive organs differ considerably in the proportion; of the
several regions of complicated ducts from all the other speciés
found in Minnesota. The epididymus is remarkably massive and lies
chiefly caudad of thé corresponding sperm sac which is consequently
not so largely enclosed in its coils as in H. lateralis. The sperm
sac is remarkably large, being much wider-and about half as long
as the atrium when fully distended. 1Its anterior end is'just behind
ganglion XII and tapers into the ductus ejaculatoripus which is
noteworthy for its shortness. In almost every instance the atrium
is doubled on itself at about the middle, so that the two limbs
are approximately equal and the blind glandular end is usually a
little anterior to the male pore. Either the right or left ductus
ejaculatorius may pass beneath the nerve cord.

The ovaries are situated in thelanterior part of XII immediately

behind the female pore, and both may lie dorsad of the nerve cord

or one pass beneath it. There is a large pyriform albumen gland,
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a short common oviduct and a relatively short, thick vagina.

A median and one or two pairs of lateral longitudinal furrows,
together with some less constant and minor ones, mark the ventral
surface of the lip. The transverse sulcus dividing the buccal
chamber from the pharynx is deeper than usual, which is perhaps
correlated with the entire absence of dentigerous Jaws in this as
in H pluinbeus. Although somewhat variable and irregular there are
typically about twelve prominent loﬁgitudinal pharyngeal folis.
Nine of these are in three groups of three each coalescing anterior-
ly: at what would be the position of the jaws in other species.
Three, unusually simple and frequently incomplete folds, alternate
with these. The stomach scarcely shows any indication of lateral
pouches and the posterior pair of -ceca are remarkably short, scarce-
ly oae half the length of the intestine.

On the dorsal surface the ground color varies from tawny olive
through olive and olive green to oil green, the green colors being
nearly pure in some examples, especialiy in those which are least
spotted. In others they are impure from the suffusion of brown or
dusky pigménts in the deeper tissues, in extreme cases imparting
to the entire dorsum a brownish hue. The lighter greens appear
most frequently toward the anterior end and on the caudal sucker,
but inbmany examplgs these regions become dusky. Frequently a
marginal rufous or orange stripe is present, especially toward the
posterior end, but it is seldom or never so clearly defined as in
Y. plumbeus. The ventral surface is gray, yellowish or light brown
but always paler than the dorsum.

There is a great range in the degree of maculation which, as

compared with H. marmoratis, is characterized by:a:greater:boldness

and distinctness in this species. Perhaps the most typical condi-
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tion is that in which the dorsum of each complete somite is marked
by 8 or 10 irregular but somewhat quadrate black spots, most of -
which are confined to the limits of one annulus, but a few, espec-
ially toward the margins, are larger and more irregular. In other
cases the spots are more numerous and confluent so the realrground
color appeérs as ligﬁfer areas on the dark field. ©Still others
are as nearly free of spots as some examples of H. plumbeus. The
ventral surface bears fewer spots than the dorsal and not infre-
gquently is quite immaculate.

Hébits - This great leech is found on the shores of the Great
Lakés and abounds in the numerous lakes and ponds of Wisconsin,‘
Minnesota and Michigan. ZFastwardly it extends its range through
New York into New England but is rare in -the Middle States.

It;éppears to live chiefly about the borders of the bodies
of water which it affects, cohcealing itself beneath stones. Ac-
cording to Barrows it secretes ang unuspal abundance of mucous
and I suspect from this fact and the large size of the nephridial
bladders that it may upon occasion leave the water. Stomach exam-
~inations show that its food consists of earthworms and allied a-
quatic worms, smaller leeches, particularly nephelids,.snails,
insect larvae and organic mud. In captivity several individuals

fed voraciously on earthworms but could not be induced to attack

fishes, frogs or turtles even when the skin was abraded so that the
blood flowed, from which behavior it would appear that the accounts

of this species habitually attacking fish require verification.

Haemopis plumbeus Moore

Hirudo lateralis Say (1824) in part.

Description - Though resembling H. lateralis quite closely in




82

color this hitherto unnamed species stands closer to H. grandis,

in respect to both external and internal structure. Probably it
does not equal the latter in size, the available specimens varying
from two to six inches in length. The form is heavy like that
species, and the oral sucker larger'and the lips much broeader.

A rather wider unsegmented rim bofders the sucker. Except that they
are rather larger the eyes are like those of H. grandis in structure
and arrangement. The sensillae, nephridiopores and anus present no
distinctive features.

The annulation is essentially like that of H. grandis but a few
differencés occur, which may disappear when a larger series of spec-
imens comes to te examined. The furrows are well marked but present
little of that zigzag‘sharacter and secondary wrinkling which is so
conspicuous in the larger species. The furrow Val/a2 is quite in-
cipient and the annuli VIIad and VIIiIal are relatively much smaller
and very much less distinctly divided than in H. granidis .

The mouth is very large and the ventral surface of the lip
shows no trace of longitudinal sulci. Jaws are absent and the ca-
pacious pharynx bears twelvellow longitudinal folds. The remainder
of the alimentary canal appears to differ in no way from that of H.
grandis.

The external genital orifices are constantly in the middle of
annuli XIv6 and XII b6 respecifively, The penis is filiform and may
protrude to a length of two and one half times the width of the body
at the male orifice. It is in the structure of the internal repro=-
ductive organs that the most evident differences between this species
ard H. grandis are found. In fact the resemblance is much closer to

H. marmoratis in respect to these organs. The atrium extends caudad
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far beyond the vagina to the neighborhood of ganglion XVI where the
usual sharé bend appears. The short limb is about one half as long
as the long one. Relatively small sperm‘sacs, which are not more
than one fourth or one fifth of the length of the atrium, lie far
forward in the region of the male orifice. The coils of the epidi-
dymes lie chiefly side by side of the sperm sacs and not heaped
up at their caudal end as in H. grandis. Unlike any other species of
the genus described in this paper the vagina is very much shorter
than the atrium, reaching only to the caudal end of eomite XIV.
The common oviduct lies oh the dorsal side of the vagina; the albu-
men gland is large and nearly spherical and the ovaries are just in
advance of the female pore.

The color is remarkably uniform leaden or slaty gray, usually
purer and sometimes darker below, ;nd often ;howing a lignht olive
or yellowish tinge above. Along the entire margins from the caudal
sucker to the lips is 5road, dull but conspicuous rufous or orange
band which broadens and encroaches on the dorsal surface as it ap-
proaches close to the head, but contracts again on the lip to a
narrow marginal line. The ventral margin of this band is, owing to
the purer ground color below, more sharply defined. Small irregular:
spots of black are scattered more or less remotély over the dorsum,
being usually most numerous towards the margins and ends of the body.
Sometimes they are almost absent and are never numerous. Except for
a few along the lateral rufous band the ventral surface is free from

spots. The caudal sucker is of the ground color both above and below,

with a narrow rufous border.




Plate VI,

Figure 1. Anterior nine somites of Macrobdella

decora showing the location of the eyes
the sensillae, the median red spots and
the lateral bjgck spots.

Figure 2. Anterior somites, lateral view, of

Haemopis marmoratis showing location
bf eyes and sensillae.

Figure 3 Anterior eight somites of Haemopis
lateralis shqwing location of eyes.

Figure 4. Anterior end of Haemopis grandis

showing location of eyes.

Figure 5. Anterior end of Haemopis plumbeus

showing location of eyes and sensillae.




Plate VI

Haemopis lateralis

Macrobdella decora : Fig. 3
Fig. 1

Haemopis marmoratis

Fig., 2
Haemopis grandis - Haemopis plumbeus
Fig. 4 Fig. 5

Macrobdella. Haemopis.
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Family Herpobdellidae

Leeches of mostly ﬁoderate size and slender élongated form, us-
ually terete anteriorly, often ﬁuch depressed posteriorly. Clitellum
as in Hirudinidae. Oral sucker small, forming lips: caudal sucker
also small, discoid. Complete somites fundamentally of five rings,
but one or more often subdivided, forming six to eleven rings. Eyes
usuelly four pairs, two pairs on somitetII of ten coalesced, two pairs
of smaller size on IV; but sometires eyeléss. Cutaneous sense organs
and papillae numerous; not obviously metameric. Mouth and pharynx
as in Hirudinidae, but the latter with three longitudinal muscular
ridges'and no jaws. Stomach and intestines straight, simple and
without diverticula. Genital orifices variable in position, the male
usually on XII, the female on XIII. Testes sacs small and numerous
extending through about segmenté XVIII to XXIII. Sperm ducté v;ry
long and much convoluted, paired until they empty by means of short
prostate cornua into ﬂhe small median atrium. No protrusible penis.

Ovisacs long and slender as in the Glossiphonidae but each doubled

on itself, united only at thne external orifice. Copulation takes
place and spermatophores are implanted on the integument. Eggs en-
closed in flat, pouch-like chitinoid cocoons fastened by one side to

stones, sticks and plants. Fresh water predaceous leeches, feeding

on insect larvae, worms, etc., occasionally suck the blood of verte-

brates.,

Genus Erpobdella Blainville.
Size moderate; posterior‘region not greatly depressed. Sperm
duct forming a long loop (reaching to ganglion XI) anterior to atrium
which is provided with & _pair of simply curved horns. None of the : .

five annuli of complete somites distinctly enlarged and subdivided.
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Erpobdella punctata (Leidy) Moore.

Nephelis punctata Leidy (1870) _
Nephelis lateralis Bristol (1898) in part.

Description -_Thé form is elongated with the sides nearly paral-
lel, tapering anteriorly to the clitellum but very little at the post-
erior end. Anteriorly it becomes almost circular in section and
posteriorly, although margins are sharp and prominent, is little
depressed and widened. The size is large for the family, reaching
a length of about five inches. The body is very firm, hard and mus-
cular.

The oral sucker is very small, being little more than a short lip
overhanging the nearly terminal mouth. Normally there are th:ee
pairs of eyes, the first decidedly the largest and situated ciose
ﬁogether on somite II and directed forward; the others more widely
separated on the sides of IV and looking somewhat backward. The
clitellum is frequently seen in full development, in which condition
it is a wide, thick complete gridle covering the 15 annuli from Xbb
to XIIIa2 inclusive. The male pore is a rather conspicuous dpening
at XiIba/a2, the female a much smaller one at XIIb5/b6 or two annuli
farthér caudad.

Somites I,II and III are uniannulate; IV and V are biannulate,

VI is triannulate, VII is quadriannulate; and VIII to XXIV inclusive,
or 17 somites, are quinquiannulate. At the posterior end somite XXV
is quadriannulate, though the last annulus (a3) may be more or less
distinctly subdivided on the dorsum; XXVI is either biannulate or
triannulate and XXVII is usually ﬁniannulate.

In the complete scmites the annuli a re of approximately length

and b6 is not obviously enlarged or more completely subdivided than

the others. Numerous small cutaneous papillae bearing sense organs
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appear arranged in an irregular transverse row on each annulus.

They are largest dorsally;and on the neural annulus. The annuli of

the simpler somites frequently exhibit two such rows, indicating

their cbmposite character.

The testes are numerous, about 50 or 60 on each side of somites
XVIII to XXIV, mostly with separate vasa effeﬁ?tia. The enlarged and
much convolﬁted epididymis or sperm sac:-reaches from XVIII toXIV.
There ié a long preatrial loop to the ejaculatory duct reaching to
ganglion XI, The atrium consists of a small eversible bursa and a
pair of elongated semi-erect, curved prostate gornua, the bases of
which are enﬁéloped by a ihick layer of prostate glands. The ovaries
are elongated sacs each doubled on itself and reaching for a variable
distance through the ventral sinus.

In this speSies the color varies extremely. Young individuals

usually contain little or no pigment, permitting the red color of

tne blood to appear through the translucent tissues. The adult pig-
mentation is assumed gradually with increase in age and size. When
full grown'the ground color may be plumbeogg, slate color, brownish
gray, olive brown, fuscous, light brown or chocolate, always some-
what lighter ventrally and in the furrows and enlivened on the mar-
gins by the red tint of the lateral blood vessels. Sometimes a beau-
tiful golden green hueoverspreads the entire dorsum. The browns are

most usual and may be plain or more or less marked with irregulér

black spots with light centers, arranged in two or four longitudinal
lines leaving the middle of the back and margins clear.

Habits - Within the area of its distribution, which is extensive,
this leech occurs under a great variety of conditions. Almost every
spring, brook and river, ditch, pond and lake, no matter how pure

and cold, or how warm and foul, is its home. And in most situations
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it is by far the most common species of leech present, exceeding num-
bers even the omnipresent Glossiphonia stagnalis. The size varies
greatly with the size of the body of water and the richness of the
food supply. Small clear brooks and ditches almost invariably yield
only smaii individuals, whiie by far the largest individuals which
I have seen come from large rivers and ponds and the Great “akes.
Bristol has pointed out.that in any particular pond they congregate
on the shore which receives the richest food supply and my own exper-
~ ience substantiates this. :

TLike many other species of leeches this one conceals itself during

the day beneath stonegs, logs, leaves or whatever happens to be con-
venient for the purpose, but leaves its shelter at night and searches
actively for food. in aquaria the ;hythmic respiratory movement,
which fakes _places whileléither bogi or oniy the posterior sucker
is attached, may be freqdently observed. It is so muscular and the
body so hard, wiry and slippery that it is really quite difficult
to hold a living one between the fingers. Wnen picked up it strug-
glss and writhes violently and when disturbed creeps rapidly. It
is also the most expert and active swimmer of any of our common .

leeches. When swimming it turns edgeways and undulates the body
in eel-féshion, sometimes elevating the head above the water.

Although somewhat of a scavenger, it subsists chiefly on aquatic

insects and their larvae, and aquatic oligochaetes, but will attack

fishes and frogs or draw blood from the legs of wading boys. Not
infrequently canngiistic tendencies appear, large individuals devour-
ing the smaller ones of its own species. It is very active in séek-
ing food and will pursue its prey with considerable tenacity.
Breeding continues over a long period - most of the spring and

summer. Spermatophores are formed and attched to any part of the bor
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dy except the anterior end which seems to be avoided. In copulation
thé two leeches wind about ea ch other and adhere by means of their
guckers and the exchange of sperqatophores may be mutual. The small,
fiat amber-colored egg cases are familiar objects to students of
fresh water life and are often found in great numbers attached to

tne underside of stoneé, etc, in the water.

Genus Nephelopsis Verrill
Size large; much depressed posteriorly. Sperm duct forms a loop

as in Erpobdella; atrial cornua prominent and a complete spiral

turn. All annuli of complete somites more or less distinctly sub-

divided.

Nephkelopsis obscura Verrill

Description - Like the speciesLlast desc;ibed this is a rather
large leech, attaining a length nearly equal to Erpobdella punctata

and considerably exceeding it in the breadth of the posterior region

of the body. Compared with other species of the family belonging to
the Minnesota fzuna the body is more depressed and in its posterior
part very much broader than they. The margins are sharp and promi-
nent. The region anterior to the clitellum is relatively slender
and depressed with rounded margins. »Texture hard and firm.

Nothing characteristic appears in connection with the mouth and

lip which is rather broad. There are four pairs of eyes of about

eQual size; the anterior two pairs are situated nearly side by side
in somite II, or the more lateral pair in a slightly more caudal |
position on the furrow II/III. Both are directed forward and slight-
ly lateral. The remaining two pairs are situated farther back but
similarly close together on the sides of the oral annulus IV. Us-

ually they are on the posterior part of the larger annulus but their

e
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pigment cups may lie beneath the furrow a2/a3. Both are directed
caudad and laterad.

Fifteen annuli, Xb5 to XII1Ia2 inclusive, are occupied by the
pr.ominent clitellum. The external genital orifices are separated
by two annuii situated as in E. punctata at the furrows XIIb2/a2
and XIIb5/b6 respectivelj. In individuals which are in active
sexual condition, the male ofifice is a conspicuous opening more or
less,elevated on pouted lips marked by radiating furrows. Occas-
ionally the genital bursa is everted as an elliptical disc with a
éentral platform-like elevation by a single median pore or pair of

pores,dependent on the more or less complete protrusion of the organ.

In small individuals and those not sexually active the male pore is
minute as the female invariably is. . ¥

The anus is a rather large transverse slit with wrinkled margins‘
situated on XXVI and succeeded by several rather ill defined annuli
belonging to-XXVII. The caudal sucker is a thin, flat, expansive
and largely exposéd disc. 1Its dorsal surface is marked as in E.
punctata by six or eight radiatingAridges.

In one respect the reproductive organs are very characteristic.
While in general resembling E. punctata the atrial cornua are larger
and coiled in a complete spiral turn, which is invariably present
in a large number of individuals of all sizes and conditions which
have been dissected. The pre-atrial loops reach ganglion XI,

The ground color'is‘generally gray, clay color or brownish, the

latter occurring most fréquently on plain unspotted examples. By
far the greater number of specimens are thickly spotted over the
entire dorsal surface with bléck. These blotches are not coarse and

heavy as in Haemopis marmoratis to which the species exhibits some
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resemblance in color, but are finely branched and ramifying; with
frequently anastomosedvterminal branches, thus affecting a more or
1éss continuous network. Sometimes the black spots are quite.few

and remote, again they become so prominent that the ground color is
very largely obliterated and the dorsum presents a generally slate
biack color spotted more or less remotely with the lighter ground.

In any case, whether the spots be few or many, there is no evident

metamerism in its pattern and no tendency toward the formation of
longitudinal stripes, the pigment being quite as continuous across

the middle line as elsewhere. Except in the very heavily blotched

specimens, in winich a few spots occur, especially toward the margins,
the ventral surface is immaculate.

Habits - The exact geographical range of this species is not yet
known but it is especially characteristic of the Mississippi valley
and the lake region drained by the headwaters and tributaries of that
river. It<is exceedingly abundant in Wyoming, Wisconsin and Minne-
sota, but is known as far south as Alabama. The stomachs contain
large numbers of insect larvae, which appear to furnish the chiéf
sustenance, but also various species of Oligochaeta, aquatic snails
etc. No opportunity has been afforded me to study the habits of this
species but there is no reason to believe that they differ materiglly
from those of E. punctata. Verrill has described the egg cases as
"broad oval or elliptical, terminating in a point or mucro at each
end, flat below, smooth and slightly convex above, with a éhin

margin. They were 5.5 mm. to 8 mm. long by 3.5 mm. to 4 mm. broad."

Genus Dina R. Blanchard.
Size rather small; not greatly depressed posteriorly. Sperm

duct not forming a long anterior loop reaching to ganglion XI; atri-
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al cornua small. Last annulus of each somite obviously enlargéd

and subdivided.

DIB_.QQQQEAQEQ Moore
Descrlbtlon from Moore (1898)

Behind the genltal reglon the body 1s much flattened, and both
widih-and‘depth remain nearly oonstant“from.the clite&ium near-
ly to the posterior sucker. Toward the posterior end it becomes
slightly narrower, and then margins gpproach in a curve and pass
into & broad acetabﬁlar peduncle. The margins ‘of the body are
_rether obtuse, except on this posterior curve, where they are
sharp and compressed. The acetabulum is small, less than half
the '‘greatest width of the body, and faces ventrad. From the gen-
ital, region thée body decreases in breadth and increases in re-
lative depth toward the anterior end which is qulte terete.

The mouth is very large, the Openlng in the individual measur-
ed being~near1y 1 mmn. It is round and owing to the shortness of
the prostomium, scarcely oblique. It is boﬁnded by the‘prostom-
ium, the first and second annuli. -

The prostomium consists of a larger lip and a narrower poster-
ior incomplete annulus. It presents a median lobe beneath, bound
ed by a pair of sulci. There are in all 105 annuli behind the
prostomium. The second one is complete and bounds.the mouth
posteriorly. Its free margin is crenulated. The first three
somites consist of a single annulus each, the fourth and fifth
annuli of three each, while som;tes VI to XXIII are complete
consisting of five annuli each. In all of these the third or
middle annulus is enlarged, and shows evidences of subaivision J

into two tertiary annuli. The annulus anterior to the male ppre
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and occeeionally other annuli, show a similar biannulation. So-
mite XXIV has three annuli and XXV and XXVI one or incompletely
two. The anus is 81tuated between somites XXIV and XXV

The male pore lies between annull 34 and 35 (somltes‘x and XI)
It is a censpieuous opening shrfounded by a circle of pepiliae,
eituated at the summit of a prominent, broadly conical elevation
which affects three annuli in froht as well as behind. Anﬁﬁlus
34 is biannulete.x The inconspicuous female pore is situated
petween annuli 36 and 37.

The ground color of alcoholic specimens is dull yellow, immac=-
ulate below and on the margins, but largely replaced above by
four loﬁgitudinal stripes of grayish or dull black, of which
~ the outer palr are subm%rglnal dullfer in color, and narrower
than the more distinct inner pair, which are well separated by a
median stripe of the greund color. Anterior to the clitellum the
two striées on each side become confluenf} but at the same time
more diluted with the ground color, and finally broken and replaced
by the widening middle stripe. Thie anterior expansion of the
middle stripe is ciear yellow and peculiar in the distinctness
with whiech the'longitudinal muscles are there visible. In many
specimens the two dark stripes are partly or wholly confluent be-
hind as well as in front of the clitellum. In such the lateral
light stripes become merely a succession of more or less confluent
spots, or entirely wanting. A1l degrees of transition between two
and four stribed varieties are found the former giving the impres-
sion of light, the latter of dark, colored worms. The median and
marginal stripes are alwa&s well marked. DPosterior sucker yellow.

No pigmented eyes. lLength of. larger specimen 12.5 mm.
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Qina g V& Moore
Description - A number of small and imperfectly preserved leeqhesv
Gull Lake show characters wnich readily distinguish them from

from

any species of Difs previously described. The species exhibits

certain resemblances to D fervida,

None of the specimens ‘at hand exceed an inch in length in the

partlyrcontracted state and if alive and extended would not be
" more than an iﬁch and a half. DPosteriorly the body is relatively
wide and flat but anteriorly becqmes'nearly circular behind tﬁe
mouth. The mouth and lips have the cns%omary form. nlike mest
of oﬁr American species there are four pairs of conspicuous black
eyes, though variations in which one or both~of the anterior
lateral ones are absent occur in about ten percent of those stud-
ied. The anterior e&eé are larger ihaﬁ the postgiior, those of
'the two pairs almost in contact and their pigment cups sitdated
well within somite III. The posterior eyes are smaller, looking
outwards and backwards from the lateral facee of the posterior
part of IV, |

 The genital orifices are separated by a greater distance (3%
egnnuli) than is the case in any known American species. The male
pore is a conspicuous transverse—OPening elevated on a broad low
papilla in the middle of XIIa2, ahnd the female a very minute
opening betﬁeen the annuli XIIIbl/b2. Considerable variation in
the posterior direction, occurs in the positien of the maleApore.
No variations in the position of the female pore heve been observed.
Nothing of importance cen be noted regarding the nephridiopores,
anus or posterioi sucker. - |

Both somites II and III appear to be biannulate and atvleast the

outermost pair of-eyes of the anterior group are well within the
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latter. Somite V is also biannulate, VI triannulate and VII qua-

V driannulate.' Beginning with VII annulﬁs 56-éhows its larger §1ze
and by IX is fﬁ;ly subdivided. 1In most of the complete quinquiann-
ulate sémités, of which there are 17 (VIII to XXIV), this large '
size of b6 and its subdivision is clearly manifested. Toward the
caudal end»XXY is quadriannulate, XXVI triannulate and XXVII two
or three small rings behind the anus. - -

Apparently the testes are smaller and more numerous than usyal
in the family. The spggializéd'anterior portion of the vasa\dé-
ferenﬁia'extends through a smaller number of somites thén usual,
the spermrsac reaching from ganglion XVI to XIV or thereabout, with
in which fegion it is of large size and much folded. The pre-

_atrial loop of the ejaculatory canalureaéhesAto ganglion XI and
just before entering the atrial cornua the duct is foldeéilateral- F
ly se#eral times. -The atrium itself has simply curved horné.' Its
median part crowds the twelfth ganglioﬁ somewhat caudad out of its
usual position.

whatevefhpigment may have been present has féded out completely

in the preserved material. Nothing is known conecerning the hébits

of this species.

Dina microstoms Moore

Description from Moore (1901)

This is a generally slendef sﬁecies. Well-preserved specimens
are hearly terete and in extension lingear. Total iengtﬁ 42 mm,
Complete somites quiquiannulate,b6é enlarged ahd subdivided; first
pair of eyes in III; male orifice at XIIb2/a2, female orifice at

XII/XIII; median chamber of atrium relatively and without median

groove; Prostate cornua inconspicuous, shorter than diameter of




ST

-9
median chamber; vasa defeé?tia_1acking‘anterior loop and ending
abroptly at the atriuﬁ. | '

The ?idth is greatest at about the middile ofvthe body but #aries
little in the ehtire postclitellar region.' The margins of the body
are rounded except just about the anal reglon, where lateral flanges
begin at about XXIII and become more and more promlnent unt11 they
terminate'ih'a pair of thin expansions ﬁhich embrace the base‘of
the sucker. A curlous feature Whlch appears in a great many apeci-
mens is a short contracted reglon just behind the clitellum, where
the body becomes perfectly terete and bellies ventralward. From the
genltal region forward the body tapers quite rapidly to a point Just

posterlor to the mq¢h and then rapidly contracts into the narrow

- 1lip. As in nephélids generally, the entire body is covered with
F small.sensory papiliaeferranged in zones on evefy annulus.

Thermouth is_ smali the upper lip extended, slender and'prominent
and is often most sharply dlstlngulshed from the succeedlng annuli
by a deep furrow whlch passes behind the pot-oral ring. Dorsally
it is smooth, divided into distinct.but very narrow rings, and pro-
vided around the marglns very richly and above sparlngly with lab-
ial sense organs.

There are three pairs of eyes, of which the first are the 1argest
and situated on somite III, instead of II as in most nephelids. ;
Sometimes one or each of these is represented by two. The second
and third palrs are on IV, the dorsalmost slightly in advance.

The male gonopore is a large and conspicuous opening usually sur-

rounded by a thin integumental disc which spreads over about one-

half of the contiguous annuli. The female pore is small and usually

concealed. A strongly developed clitellum is usually present. It
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is thick both dorsally and ventrally, sharply defined and extends

over 15 annuli. The nephridiopores are as usual.

Even for a nephelid the poeﬁerior sucker is weak and small. It
is very broadly attached, with scarcely eny free maréin anteriorly,
where it reaches only as far fefwerd as_}XYI. Eight low radiating
ridges or lines of papillae disposed in pairs mark the upper surface,
Anus large, with a much wrinkled margin,>XXVI/XXVII.

The external features of metamerism.in this species differ but
flitile from those of E. punctata.

The numerous small teeﬁes are found in somites XVIII to XXIII,
but their number was not determined The vasa deferentla, sperm sacs
and ducti ejaculatorii are 1ndicated in figure. The latter end
‘abruptly, without any preatrlal loop whatever, at the prostate horns
1nto tht ends of which they empty.

The atrium is a very chacracteristic one and differs from that

of ‘any other species of American nephelid which I have examined.
The efferent male épperatue of this species has many characters:in
common with D. fervida. The median chamber is a thick-walled eac
of relatively large size. It stands up prominently from the body
floor, raising the nerve cofd with it and barely marked by a median
groove. Its transverse diameter is much greater than the antero-
poeﬁerior and about equal to its height, but in immature specimeﬁs

the organ is spherical,

The prostate cornua are small and their attachments far apart
on the dorsal surface of this chamber, with which they remain in
1d§e contact as they curve strongly ventrad on each side. At‘their
lowest point at the sides they become continuous with the ducti
ejaculatorii as above described. The ovaries presnt no peculiar

features.
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_ Not one of the maﬁy examples of both young and old shows gny
pigméht. Thié would indiéafe thaf during life they are red, the
color of the blood showing through ;he integuments.

Small tubificidyworms'have been found in the stomachs of thpse '

examined.

Dina fervida (Verrill) Moore
Nephelis fervida Verrill (1874)

VDescription,- Thé length of ﬁhis:species is not known»to exceed
'thréé inches and ﬁofe oftén reaches'but two. The body is depressed
posteriorly but rounded anteriorly. The.mouth is relatively large

vand the lips bfoadly rounded. &ore characteristic is thela;ge
size of the caudal sucker which has a greater expanse than in most
of the small ngphelidé; the ané%riqr margin being more widely f;ee
and reaching as far.forward‘aSJXXVaz. If one may judge from thé
prepérations the body is not of particularly fiim consistency;
certain it is that the muscular system is less well developed than
in the hard species. The uSual.thick prominent clitellum reaches
from Xb5 to XIIIa2 covering 15 annuli. The exierﬁal genitai orifi-
ces are separated by two annuli, the male being situated at XIIb2/
a2, the female at XIIb5/b6. Three pairs of eyes are more usual
then four; They resemble those of E. punctata except that the pig-
ment cups of the first pair lie chiefly within somite III.

There is little of diagnostic value in the annulation. Some
features of the sense organs afé pécu liar but have no consider§ble
value in defining species. The last annulus (v6) of each somité is
much longer and more fully and constantly subdivided than’any,of
the others, as in other members of the genus. |

The species is very readily distinguished from D. parva by the
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Ccharacter of the reproductive organs. The testes occupy the lateral
portions of somites XVIII to XXIV, and average in the one individual
in which they were all counted 32 on each side ofra somite. The 7
several regions of the sperm ducts e#hibit no peculiarities until
the atrium is reached. Here‘the entire absence of a preétrial

loop is noted, the eﬁ@ulatory canals stopping abruptly at® the -apices

of the atrial cornua into which they enter. When the copulatory ors

gan is fully retracted the ducti fbrm no loop whatever anterior tq,
the atriﬁm itsélf but when, in protrusion, the cornua are drawn
somewhat caudad, they sweep somewhat anterior to it in a broad
curfe. The atrium itself is characterized by the relatively large

" size and quite-undivi&ed form of the median pbrtion and the widely

- divergent short cornua. In theée respeats and alsp in the fact

that the prostate gland covers the dorsum of the medién chamber

as well as the bases of the cornua, thiébspécies resembles Q, i-
crostomsa ﬁdst ciosely. | |

TwWO distinct color varieties occur, both of which have a dysky

red coidé, during life, due to the blood. 1In one, pigment appears
to nearly or quite gbseht, a condition ﬁhich characterizes all of
the young and a few of the adults. The older and more usual variety
has the dorsum marked with more or less numerous minute black flecks
which vary greatly in number and somewhat in arrangement. Many of
the specimens are so littie pigmented as to appear quite light color
ed; such are usuaily marked with a pair of dark longitudinal stripes
one on each side,of a clear median area, in others these stripes be-

come very broad and in still others the whole dorsum except the mar-

gins is deeply pigmented.

Habits ~« So far as now known Dina fervida belongs to the fauna of

——__—_
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the Great Lakes and the 1mmed1ately surroundlng reglon, where it is .

'qulte common. The food contents of the stomach consist largely of

\imabiﬁie&é~wefm5wan&ﬂseme*Ivseet'1arvae. Verrill has descrlbed the ,;,f

egg capsules which are attached to the leaves of Nuphar as "broad-
oval or elllptical above smooth and convex, translucent yellow;sh
brown, w1th a thln,,flat lighter border, each end prolonged into a
tubular neck, with ‘a terminal orifice. NLower surface flat." They
measure from 9. 5 to 11.5 mm. long which seems remarkably 1arge for

a specles of the size of this.
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Plate VII.

Figure 1. Anterior nine somites‘ofjﬁephelogsis ;

| obscura showing 1ocation bf eyes;ﬂ B

Figure 2. Anterior eight somites of Q;gg.gggzg
- showing 1ocatibn of eyes. '

Figuré 3. Dorsal view of reproductive organs of

Dina microstoms in relation té,nerve

ganglia. Testes omitted.
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DouglasfLaketObservations.

g10381phonia staggalis (Linn ) Johnston.
Fourteen spe01mens were collected between the dates of June

27 and.July 24 at Fontinalis Run, Beaver Pond in Wllderness
Park, and bouglas Lake near the mouth of Bessey Creek and'at
North Fishtail Bay. Two specimens collected on June 29 had
~f,young attached In all cases the specimens were collected
fffrom the under eldee of stlcks and stones on a sandy bottom
Jln sllghtly moving water at a depth of 4" to 10". . The tempera-
’tufe range was fron;25°0 to 25 5°C. Extended length nanged
from 10 to 18 mm. Descrlptlon and habits agreed with the type.
'Thls 1s an active dark-seekln? 1eech and easily 1dent1fied by

- the brown nuchal gland plate. When a small-piece of llver

. was placed in the dish the leeches responded quickly, investi-
* gated the plece, and then became indifferent. They fed on frog

muscle.

Glossiphonja fusca, Castle.

Twenty-one specimens were collected from July 10 to Aug. 4,
two of the "lineata" type from morth Fishtail Bay, Douglas Lake,
and seye@teen of the-“fusca"tyne from Beaver Pond in Wilderness
Park,‘and Fontinalis Run. All were collected from under stioks
and stones on a sandy bottom from 2" to 6" depth. The nater
was.slightly moiing and ranged from 22°:. to 25°. in tempera-
ture.r Extended length nas around 20 mm. Several of the "fus-
ca" type'were carrying young. Two much smaller ones, measur-

ing about 7 mm. in length, with their ceca beautifully marked

in red, were collected by Dr. Cort in the mantle cavity of
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the snail, Helisoma tfivolvis, which came from Grand View swamp
near Mullett Lake. -

There is a-striking differeﬁce between the two types of G.
fusca. Those collecfed in Dbuglas Lake were relatively smooth
and beautifﬁlly striated with double brown lines each composed of
short transverse striations. Those from Wilderness Park were
‘papillated and showed little coloring. In only one case were the
papillae black. These leeches showed no interest either in liver

or frog muscle éxhibiting rather a tendency‘to avoid it.

glossiphonia complanata, (Linn.) Jomnston.

This leech was plentifﬁi. Fifty-six specimens were cqllected
between June'27 and Aug. 12 at Fontinalis Run, Beaver Pond in
Wilderness Park, Nigger Creek, and near Beséey Creek ahd at North
Fishtail Bay in DouglésﬁLake. They. were found‘under qticks,’boards,
stones and on shellé on.either a sandy, muddy or debris substrate
in slightly moving water at depths ranging from 1" to 8". Temper-
ature ranged from 18°C. to 25.5°C. Exteﬁded length ranged froﬁ
18 to 25 mm. Color range was very great froﬁ very light to almost
black but always speckled and with two distinctive longitudinal
lines both dorsally and ventrally. A nﬁmber of juveniles were
‘found but no egg-bearing adulté. Three of the smaller juveniles

had the ceca brilliantly marked with red.

Placobdella pediculata, Heminway.

The one specimen in the cdllection under this label was orig-
inally identified as es P. picta. Dr. Eggleton placed it tenta-
tively under P. pediculataibecause of its exceptionally large

posterior sucker. It was collected at Fontinalis Run on June 27
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under a stick on sand where the water was warm and moving very

slightly.

Placobdella parasitica, (Say) Moore.

Fourteen specimens were collected between the dates of July 2
and July 31 at Fontinalis Run, Nigger Creek, Beaver Pond in Wil-
derness Park, in Bessey Creek and North Fishtail Bay in Douglas
lake and in Ocqueoc Lake. This leech was invariably found singly
and not associated'with othe: species, attached to limbs of trees
and frequently stretched at full length apparently searching for
a host. It is very quick to seize upon any likely object. All
specimens.were found near the surface of the water except the one

collected at Ocqueoc Lake which was on the under side of a log at

—

a depth of 18". The extended length of adults ranged from 75 mm.
to 100 mm. and the juveniles ranged from 18mm. to 35 mm, Temperé-
ture ranged from 18°C. to 259C. These leeches evidenced interest

in liver and frog muscle but were not observed to eat any of either,

Plecobdella picta (Verrill)

Twenty-one specimens ‘of this attractive little leech were collect-
ed July 7 to Aug. 12 from under sticks and on algae at Nigger Creek .
Fontinalis Run, and Beaver Pond in Wilderness Park. The water in
each case was moving slightly, the temperature was high, 23°C. to
25.5°C.,<and the substrate was muddy. The extended length ranged
from 18 mm. to 25 mm. Younger forms investigated the piece of liver
but the adults ignored its présencq and neither ate it. Also, they

showed little interest in frog muscle.

Placobdella rugosa (Verrill) Moore

Fourteen specimens of a typical P. rugosa were collected at
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Beaver Pond in Wllderness Park, Fontlnalls Run ngger Creek and
North Flshtall Bay in Douglas Lake, June 29 to July 18. They were
found under sticks and stones at a depth of 3" to 12%, temperature
range from 18°C.-to 25 5 C., on both mud and sand substrates. In
all cases there was some water movement. A number of 1nd1v1duals
were colleoted carrying eggs and in three cases the eggs hatched
in the:laboratory. Young were preserved and mounted. Attempts to
. mount adults carrylng young were not very successful as the young
deteched when pleeed in relaxing fluids. Young shortly after hatch-
ing showed the seven pairs of gastric ceca clearly marked in yellow.
Freshly hatched young have two hooks at the anterior end but these
gre soon replaced by the anterior sucker. The length range of.these
typical P. rugosa was from 40mm. to 60 mm. when extended.

A smaller form which othervise shows all of ‘the cheracteristics
and habits of a typieel P. rugosa was collected at Fontinalis Run,
Beaver Pond tn Wilderness:Park,.end Little Lake 16, July 18 to Aog.
5. The eight different specimens of this group ranged in length
from 16 mm. to 30 mm. and one specimen was carrying young. Some of
the young which cannot be distinguished from the young of the typ-

ical form, were preserved and mounted.

Piscicola punctata (Verrill)

Three specimens of this fish parasite were collected from the

pase of the dorsal fins of-small rock bass (Ambloplites rupestris)
taken in South F}shtail Bay of Douglas Lake on July 271 They
measured 10 mm. in extended 1ength. They were very noticeable in
life attached'by the posterior sucker and waving out in the water,
put were not difficult to detach. 'The fish were brought in by Dr.
Ereaser, \
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Macrobdella decora (Say) Verrill

Seventeen specimens of this leech were collected between July 2
and Aug. 5 from Nigger Creek, Fontinalis Run, Beaver Pond in Wil-
.derness Park, near the mouth of Bessey Creek and North Fishtail Bay
in Douglas Léke, end at Liilile Lake 16. They were found free-swim-
ming, under étones and limbs, and attached to the collector's legss:.
They tend to'drop from a stone when it is lifted and swim rabidly

away. The substrate may be either sand or mud and they are frequent-

1y:found'in the vicinity of water lilies, both Nuphar and Nymphaea.
The water was always moving slightly and its temperature ranged
from 18°C. to 26°Cf Extended lengthbof adults varied from 60 mm,
to 160 mm. On Aug. 5, five juveniles were collected at Little Lake

16, which ranged in extended length from 25 mm. to 40 mm. These

7
leethes reactBd to the présence of liver in the water but were slow
in locating it. After doing so they twined about the piece for a

short time but soon left it. Frog muscle was sucked.

Haemopis marmoratis (Say) Moore.

Only one specimen of this leech was collected and this from the
.'mud along the shore of Nigger Creek on July 13. The temperature was

18°C. and the depth 10". The extended length was 100 mm.

Eaemopis grandis (Verrill)

Two specimens of this large leech were collected, one at Elk
Lake near Traverse Bay on July 5. It was seen to crawl under a
board at about a 6' depth. The extended length was 220 mm. The
color was a dull yellow all over with only occasional small black

blotches. It was extremely limp and flabby when picked up. A

second specimen of similar size but with a few more b}ack markings

was secured by dredging in Cheyboygan River on July 28.
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Erpobdella punctata (Lgidy)‘noore.

| Thié)ﬁas by féf the ﬁost abundant leech collected and not half
_of those séen were collected. One hundred and sixteen were taken
from June 24 to Aug 12 at Grapevine Pbint, near the mouth of Bessey
Creek and North ¥Fishtail Bay in Douglas Lake; Beaver Pond in Wilder-
vness Pérk;lNigge: Créek, Munroe Lake, and Little Lake 16. As a
general‘ruie they were found under;stones on a sandy bottom at 3" to
1O"Vdepth. The water was Slightly moving and ranged in temperature
frbmA20°C. to 25°C. 'Eitended leﬁgth ranged from 50mm., to 70 mm.
for_adﬁits.‘ Capsules wére foghd abundantly from June 24 until Aug-
ust and some were laid in a finger bowl in the laboratory on'July'
28. The young were very transparent but grew and darkened rapidly.

These leeches reacted promptdy to the presence of liver and at-

tacked it vigorously. ‘TLere was considerably less trial and‘error
in locating food -than with 6ther léeches, the tendency beingbto
swim directly to it. They did the same with frog muscle. After
eating, they relax quietly, usually in clusters intertwined espec-

ially in a dish where no concealment is provided.

Nephelopsis obscura Verrill

Nineteen specimens of this leech were collected on July 13 and
Aug. 12 at Nigger Creek, Fontinalis Run and Grapevine Point in Doug-
las Lake. One was in the mud béneath the water, the others under
stones and sticks at a depth of 8" to 12", The temper%ture of the

0o .
water ranged from 18 C. to 25.5%C. and it was mo¥ing slightly. The

exterded 1ength ranged from 30 mm. to 90 mm. The ground color was
a slate gray thickly spotted with blaqk. Egg cases were found on
lily pads which hatched.within a few days. Within two weeks these

young leeches were showing the typical markings of the species.
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when fed liver, they were éll twining about the piece within a few
minutes and burrowed their mouths deeply into it. They behaved the
‘'same with frogAmnscle. They show the same tendency to twine about

each other as exhibited by E. punctata.

Dina fervida (Verrill) Moore.

In spite of the fact that this is reported to bé a very common
leech in‘the Great Lakes region, only three specimens were collected,
all at Fontinalis Run on June 27. They were attached to the under
side of -a stick near the mouth of the Run which was blocked at that
time hence the water was quiet and rather warm. The substrate was

sand. The extended size was about 28 mm,
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