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distribution of tubercles and relative size of the annuli (al < a3
in the region of maximum diameter about XVIII to XX wher

*URE 2.—a, Poutobdella loricata, complete view of right and anteri
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tagnosis (characters of genus): Length (exte

, strongly excentric and expanded conspicuously
ender trachelosome; caudal sucker, when exg
ephalic, when contracted cupulate ; no eyes, no ¢
b (one again divided) or three annuli. Color (3
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ward margins, very excentric, anterior median
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pon gland ducts, somewhat depressed; ventral
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Froure 3—Marsipobdella sacculata, general anatomy from venter], X 7:
a, atrilim ; ac, atrial cornu; cg, cocoon glands; eb, ejaculatory bulb; f, fepestrae;
g, nerve ganglia; i, intestine; o, oesophagus; ov, ovisacs; p, proboscis; pc, post-
caecum ; pp, proboscis pore (mouth) ; ps, proboscis sac; r, rectum; s, spefm duct
and vesicle; sg, salivary [glands and ducts; sp, spermatheca; st, stomach; tl1-5,
testisacs; vd, vas deferens; & @, male and female gonopores.
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r annuli, seven-precede the male pore, two and 4
hale, and four follow the latter, making 13 in a
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rt ejaculatory duct. The pair of bulbs forms b;
f sperm ducts, and they are remarkable in that
ua to ganglion X or beyond; but their exact pog
pecimens. All parts of sperm duct are filled with

ions to show relation of gonopores and spern
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body wall and sbermatophore—forming organ or atrium (a), which| arises

by the pnion of the two sperm ducts. Bursa is a rather long cylindrical sac] rising

‘vertica

ly from male pore and having walls composed of a much-folded ppithe-

lium and a muscular layer. At its summit, it is somewhat expanded to feceive
and partly envelope median atrium. Atrium is a small compact globular| organ

with m
in dorg
organs
latory
separat
median|
structu
culatur
during
abnorm
and ev
like Jo
usual g
which
ellipsoi]
anterio|
is usua
ward W
ducts w
muscul
the sec
leeches

oderately thick glandular and muscular walls projecting into and opening
al end of bursa. The two limbs or cornu (c) are large, straight conical
which diverge slightly and taper as they project forward to receive|ejacu-
ducts at their apices at ganglion XI. At their|enlarged bases they open
ely into cephalo-dorsal face of median atrium, with a flattened tonical
projection between the two openings. They have thick walls simjlar in
re to median atrium and relatively small lumenal Arrangement of its mus-
e shows that bursa is eversible to project atrium with the externgl pore
spermatophore exchange, but none was seen in normal eversion. [fn one
al case bursa probably has been ruptured, as whole atrium with its cornua
enn part of one ejaculatory bulb lie outside of body. Appearance is much
hansson’s figure of Callobdella (4). Ovisacs (figs. 3; 5, a, b, ov) dre the
ne pair and occupy most of lateral parts of somites XIIT and NIV in
tomach is small. Each consists of two parts (ov), a posterior glofoid or
d, very thin-walled sac filled with ova in developmental stages and an
r tubular portion containing mostly mature or nearly mature ova. [Latter
ly more ventral in position than larger bulbous portion and continugs for-
rithout change to ganglion of XIII, where the pair contract to natrower
rith thicker walls, pass beneath oesophagus and nerve cord and unitq into a
ar common duct or vagina (od), which runs vertically to female pore. In
tions, no spermatozoa were seen within ovisacs, as is usual in othgr fish
Seminal receptacle (spermatheca) (figs. 3; 5, @, b) : Most remarkable

and distinctive feature of this species is presence of a |definite unpaired sperma-
theca in somite XIII. When fully developed and packed full of globular fnasses
of spermatozoa, this is a relatively large pyriform or ovate sac equal in length to
width gf clitellum and in diameter to bulb of ovisacs. It mostly lies betwepn and
somewhat dorsal to ovisacs and partly beneath and partly beside oesophagys, but

its rela
phagus

tive position varies with its size and size and position of ovisacs and oeso-

It tapers to a short duct which passes to one sﬁde of nerve cord i com-

any with one of the paired oviducts and becomes lost behind common dgviduct
or vagina. In addition to thin endothelial and musculalr layers, wall of sgerma-

theca ¢

bnsists of peculiar small globular cells (sc) with a small central nticleus.

In enldrged portion of sac, they are arranged in 2z single layer as 3 loose

epitheli

um; but toward narrow end, they increase in| number, and in the part

mentioned above as the duct, they form a loose mass which obliterates |lumen
and spreads into general copulatory area about gonopores. Some of thesg cells

appear

to become detached and to undergo hlstolymE in spermathecal ravity,

possibly furnishing a nutrient fluid for spermatozoa. |In region about cdmmon

oviduct

where lumen of spermatheca disappears there are, besides the small|round

cells and a few large clear, almost unstained cells, | many muscle fibegs and
connective tissue strands and among them narrow ch}nks or spaces. Buf most
striking features are several slender, deep-stained cords of cells (fig. 5, b, ct)

which arch out like the legs of a spider, penetrate between large clear cells, and

reach ventral epithelium around female gonopore. One pair of these if sym-
metrical. While they are mostly solid, under high maénlﬁcatnon there are [places
where a fine lumen is suggested. The whole picture suggests a modlﬁca on of

the cong

ducting tissue (tissu de conduction of Brumpt, 2)




Moore—

J
C. lop
but p
are de
then 1
ovisac
has n
space.
at coi
the fe]
disten
sperm
ovate !
direct]
have b

hansson (4), in C
hii van Beneden an
ired organs which
finitely paired and t
mite and encircle
5. A restudy of my
connection with 1
It is possible, how
us through cell cor
ale system and ca
ed and has the p
But one dissectio
orm on a short ste
v connecting ovisac
cen described in sevi

Il

i

vcoon glands (fig. 4
e, the mean size of

irregularly, space
he to anus, with a {
e masses in the spa
most obsolete. Duct
al pair of very larg
In some individ

are lar
rather
uroso

sculature: Excep
musculature is ex
in, and in uroson
ally absent. This ¥
e and incapable of

organg
very
practic
parasi

i

lolotype in auth
California ; ectoparasit

Johanssonia abditoves

D
expan
ocelli;
indicated in sections by
14-annulate, grouped also
to thre
five pa
but ve;
two fe

D
middle
post-cl
length
0.8, at

agnosis: Size sma
ive, the cephalic

irs; sperm ducts s
ry long tubular eja
nestrae.

escription of holoty
and tapered both
itellar furrow but ny
14.0, cephalic sucke
male pore 0.7, ma

lateral vesicles ver

e primary annuli; ¢

New Piscicolidae from the Pacific

allobdella nodulifera Malm, and Leigh-Sharpe
d Hesse, have described and figured somewhat
both have designated as vesiculae seminales
ubular and open into male bursa at their anteri
female duct, but again separate and accompg
sections shows definitely that spermatheca of th
nale bursa but is separated from it by a wide
ever, that it may be filled and emptied of spern
ds described above. It appears definitely to be
nsequently is a true spermatheca. Usually it
ale-yellow color of parts of sperm ducts fillg
n shows the organ empty and contracted to
m rising erect immediately caudad of atrium.
s with bursa or with an area surrounding its|
eral other genera of Piscicolidae.

, ) : As mentioned before, cocoon or clitellar
10 being 0.152 ¢ 0.106 mm. Usually they are d
d in a single layer beneath body wall thrg
ew in caudal somites of preclitellum, and they
tes at gastric constrictions where dorso-ventral
s remain separate until well forward and then
e ventro-lateral bundles with a few separate
nals, usually those with little blood in the gy
sar readily ; but usually they are varicolored an

t in suckers, preclitellum, and terminal reprq
ceedingly poorly developed. Layers in body w:
ne, dorsoventral intermetameric muscular she
would seem to indicate that this leech is a per
trong swimming.

or’s collection. Type locality, Pacific
ic on marine fishes.

iculata, new species (figs. 2, ¢;6 a-c; 7,

11, not known to exceed 15 mm.; suckers moqg
strongly excentric, no formed eyes, only im
y small, repressed (and doubtful), but some g
extensions of the lacunar system; complete
as 12 and 6; gonopores separated by two and
rolor banded on dorsum, striped on margins. Te
hort, little folded, with no anterior spermatic
culatory bulbs; postcaecum completely unified,

pe: Form flattened cylindroid, slightly enlargs
ways; body obscurely divided into two regi
o collar or widened shoulders. Measurements i
er 0.8, total trachelosome 2.6; widths: cephalic
ximum (XVIII) 1.2, at anus 0.8; depths: m:
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sucker

[ 1.0, diameter caudal sucker 1.5. Ratio of widt

diameter slightly exceeds width at clitellum, tl

contraction, circular, attached excentrically, the anter
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ry annuli which increase in length and subdivis
Y. 33.) Clitellum (fig. 6, ¢) clearly defined by

1d a half times posterior or ventral. Dorsum co
ts and no ocelli apparent on entire worm, alt

cealed in the heavily pigmented area; venter st
limited by the thickened rim, small proboscis
ite III. Trachelosome differs little in general
duncular or nuchal constriction only modera

ephalic furrow at VI/VII; preclitellar part in

light flattening to preclitellar furrow X a2/g

III al/a2, by being slightly recessed and by i

d probably XI/XII, separated by two and a
| both small and inconspicuous, the male in cen
ponding to end of retracted bursa; female m
r area. Urosome: Owing to recession of clit
urosome seems somewhat abruptly enlarged,
tellar annulus (X al) and there are no shoulde

ns -are 10 pairs of minute clear spots in cen
ed metamerically nearly opposite ventral nervi
(IT inclusive. As these are in position of Ia

r system ending beneath skin at these points, t
s, although none was seen rising above surface
tole. Annulation in this region is rather obscu
early defined by deeper furrows and each is ¢
dal third of somite, one or two of the latter ar
, divided into.two quaternaries. Complete s
ed as 6-, 12-, or l14-annulate with 12 as th
Whenever ventral nerve ganglia can be
re aligned with marginal white spots and su
of somites (a2). Caudal of XXIII, last of
211 anus are 27 small annuli, mostly tertiary
1 secondaries -at caudal end, followed by t

r

diameter of contracted cephalic sucker, sau
face darkened by a dense chromatophore retic
ventral face' smooth and pale, the margin w
ons, or papillae. Color (as preserved): Dorsj
trated in ‘wide intermetameric zones, each com
and a paramedian paired streak; alternating w

d by subdermal gland cells. Along entire let
¢ continuous brown line sharply defined both
stripes. The dorsal one is irregular, but contir
Is metamerically into conspicuous spots wh
5; it is due chiefly to the white light reflecti
o surface. Ventral stripe is narrower and mg
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piscicolids and as sections show some lateral branches (fig. 7

Adle (a2) region of each somite, both being irregular and so

h to length 1:12, ¢
he thickened rim indicating
rior or dorsal radius about
nvex and faintly ft‘IIrowed,
hough some of latter may
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Freure 6.—Johanssonia
s I to XIII of a cotype, showing annulation designated by neuron
X 31; b, reconstructed caudo-dorsal view of terminal male or
about 56: pg, “prostate” glands; m, muscle
n of the venter of the clitellum, with camera lucida outlin
1 whole mount, X 56 (bursa and median atf
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broken. Clitellum nearly solid brown except for marz
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er pale in anterior half, brown in caudal half
:ach side in which ocelli may be concealed
dark brown spot on each side. Dorsum of cat
h pairs of pale rays, of which first pair is hig
rs extend to margin. On venter, skin is tras
r shows through from the blood in stomach ang
he vari-colored cocoon glands disposed mainly
hal tracts. Pigmentation is due chiefly to chrom
es and an elaborate system of finely branchin,
lts mainly from degree of concentration of th
ulum is seen to extend in varying degree throu,
with a very fine network in dermis. (For deta
omy, see cotypes.)

Cotypes: Of the seven additional specimens tw

red in glycerine or turpinol or mounted in bal
ished most information on internal anatomy
nts by cocoon glands. In size and form, ther
, the relative roundness or flattening dependir
sach and the degree of contraction of dorso-ver
either recessed, exactly even with body outli
ading furrows are invariably deep in all three
ons) in which female pore was clearly seen

6, a-c) agrees with the type. Cephalic suc
ner and shallower, or deeply cupped, and thicke
pendent, but the ratio of excentricity is about
ts of a pair of “eyes” occur as two groups of

e of the cups directed forward, some backw.
be expanded and discoid or contracted and

spots and at least some of pellucid dots are obvious
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General color pattern of alternating dark an
bes is constant but intensity and details vary. G
onfined mostly to the small and intensely blac
ores, but dendrites are highly arborescent, ve
, pigment is chiefly in dendrites, which are
fine reticulum which becomes close and dense
on urosome are in width and continuity of n
ots. Frequently there is a.very dark brown g
white spots, and occasionally a pair of very
1. There may be a general varied mottling g
ymatophores-and paler gland cells. While clitell
red, it may be paler or darker. On cephali

sagittal) and the others first studied in water as opaque obj

consisting of a glass cell partly enclosed in a dark brown chrom

s form of an irregular and ill-defined Greekicross,
ch is darker and includes a pair of widely separated very dark spots
ps”). On venter; several specimens have a clear .median field 1
ve cord to show through to serve as a valuablwie guide to.metame
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e

mens agree closely in annulation, but it was Y

cl10 and cl11, are d

(c
) for a 6- to 14-ang

the transparent sk

c): On a small leech such as this, furrows and
often so feebly developed that they are son
, making the somite appear more simple than it
relationship to larger leeches with conspi

that could be treated more freely than the hg

tute the cephalic sucker, but only the last is
VI is 2-annulate, (alo2) + a3, followed by a
annulate (el = a2 = a3); VIII 6-apnulate
r); IX 7- or 8-annulate, like VIII, except tha
and ¢12; X 8- to 10-annulate (cI to ¢4 + b3
be divided. The deeper preclitellar furrow bg
ght annuli in the preclitellum and only the last
rimary and a total of 25 to 30 annuli of all den
The whole somite X may be contracted and s
the family, clitellar somites are simplified. TH
rded as primaries, except the first two (X b5 b4
are very faint. XI is 3-annulate (al to a3), ]
st often (al a2), a3 and XIIT al with the dee
al/a2. Figure 6, a, ¢ shows some of the vai
arger XIII a2 and a3, both divided into b3 to b
and a possible lateral vesicle on 54. Somites X
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6 with
IV to

; entire testicular and part of post-caecal regio
nuli. The 12 tertiary annuli ¢I-12 are always
uples separated by deeper secondary furrows
dary annuli. On most of these somites, unless
a3 region is longer and at least some of its ter
livided into quarternaries d19 to d22. The co

visibility of the nerve ganglia and gastric ch
in. As usual, variations occur, including spiral

lation, :
to XXV
these, t
the ne
this interpretation the foll

XXVII

Int
mined g
the scre
of two

nnuli split on one side only, extra and occluded furrows. Somites
/1 include the 33 or 34 annuli through the anal region to the sucks
he first 22 are considered to be tertiaries, as they are grouped in
11 or 12 are more doubtfully secondary, as they are single. Bag

wing tentative assignments are offered: XXI

nt
annula)E (cl-12) ; XXV 1l-annulate, (c1-10), b6; XXVI 6-annulate (}
S-annulate (bI-+b2+4-a24-b5-4-b6), the last two postanal.

ernal anatomy: The general features of the internal anatomy were
n cleared and mounted entire specimens, so far as could be seen thi
en of cocoon glands, and verified with the addition of details by the

tions w
probosc
passing
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extends
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eries of rather poor sections, one transverse and one sagittal. No g
ere made. Alimentary canal: From proboscis pore at middle of s
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VIIL. Proboscis small; but it has the usual form and structure; aj
from ganglion VI to caudal end of sac, where at its greatest diams
1/5 of body wid
.071 % 0.50 mm.,
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annuli, above which it opens at the anus by
rter.
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nid, mostly smaller than %4 diameter of gastric

folds forms a simple epididymis or spermatic ¥
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eb) extending the entire length of the clitellus
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inclusive, ducts enter the base of the probose
ralled tube which continues into stomach in XII
Stomach a simple moniliform tube with six seg
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e latter, except for a more compact, small, me
ing most of the lateral quadrants of body. In cd
nto a pair of much larger ventro-lateral and a

dles, both of which are much less compact tha
ranchellion. In addition, there are three small

distributed throughout length of urosome and
remain independent and in somite X, form a

similarly remain independent, but farther fory

, a median, and a pair of paramedians. Ducts
itellum, except near gonopores.

e
D— Smmn.
FicuRe 7.—a, Johansso

half-section at ganglion XVI
wall; cg| cocoon glands;
lacunar process. b, Branche
left side gf type, X 25.

The | generic referen
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in actiont in living leeche
pecially |prepared materi
some doubt regarding th
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This agtees fairly well w

.

nia abditovesiculata, camera lucida outlines
, X about 112: bw, epithelial and muscular
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llion lobata, camera lucida outline of 15th gil

ce of this species is tentative. It depe
determination of the clear marginal sj
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pir nature. Selensky (11) describes J. %
wving 11 pairs of very small, flat and ex
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jith what appear to be the conditions in
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second
external
plaensis.
ductive
Vhereas
5 six, a
ction of
smaller
culatory
liar but

in the genus 4
no vesicles. The
agree with J. £
restive and repr
me differences. \

ent species. But he also includes (12)
ies (J. pantopodum) in which he found
n and annulation of J. abditovesiculata
re is also much resemblance in the dig
ins so far as they are known, but also sg
former has only five pairs of testisacs, J. kolaensis ha
erence considered by some specialists as generic; the proj
united contiguous walls of the cornua into the atrium is
less trough-like than in the other species, and the eja
s and spermatic vesicles of J. abditovesiculata are pecy
undescribed for the other species.
Holotype in Bishop Museum, taken w
nolulu Aquarium on Tetraodon hispidus

preg
sped
forn
The
orgi
the
diff
the
and
bull
are
ith seven otherg in the
Linn.

b; 8;9).
mm. Form as ustgal in the
differentiated traghelosome
atile vesicles large] 11 pairs
all but the first o1 bases of
ae, 31 pairs on every annulus
th margin scarcely ruffled or
uggesting dorsal and ventral
and disposed irregylarly in a
in dichotomizing rpys in an

Ho

Branchellion lobata, new species (figs. 1;7
Diagnosis: Size medium, up to a length of 40
is, with much-reduced cliteilum, conspicuously
urosome and prominent urosomal collar. Puls
innulus a2 of somites XIII to XXIII inclusive
ichiae ; first pair reduced and flattened. Branchi
2 XTIT a3 to XXIII a3 inclusive, foliacious, wi
riated and entire except for a shallow notch, s
s. Cupules on caudal sucker about 1,300, larger

geny
and
on 3
bran
fron
fimh
lobe;
cent|

outd
to X
bull

stro|
thrg
to 1
bod.
mid
1:4
atta
(ve
cau
a lit
mer
incl
flat
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ject]
dist
a2/
nar
two

ral area, smaller and diminishing peripherally

(VII/XVIII. No preatrial complex of sperm
reaching only to ganglion X. Coast of Califo

hgly divided into trachelosome and urosome, th
hale pore 7.0; widths: head sucker 3.3, male

dle of urosome 2.3; ratio of width to length,
4. Cephalic sucker expanded, nearly flat, di
chment by a slender excentric penduncle, abou
ntral) margin. Dorsal surface generally smo
dal half and a slightly elevated and thickened

ted band crosses middle of sucker which, whil

and smooth, like a well-fitted gasket, and centr
e with the small proboscis pore, from which

I

X1 furrow with X a3 apparently obsolete.

¢ zone. Testisacs five pairs, alternating with ga

Description of holotype (fig. 1): Form mode
ughout to anal region; measurements in mm.: {

v only 5.0, including gills 9.2, caudal sucker (s

tle more than 14 of the diameter, leaving a wid

tides a pair of irregular groups of ocellar elen

stric chambers at X
duct, and arch of e
rnia on skates and

rately broad and f
e latter with paired
otal length 39.0, tip
pore 2.5, maximum
hot fully open) 6.5
without gills 1:8,
scoid, perfectly cirf
t ¥ of diameter fr
oth with faint ann
circular area whick
e flat margin. A cy
e it bears no integ

I11/XIV
aculatory
harks.

at; body
branchiae
of sucker
(XVII)
depth at
with gills
rular, but
m caudal
plation in
occupies
rved, pig-
ted eyes,

nents. Ventrally, wjde rim is
1 circular area is slightly con-

ointed tip of probpscis pro-

'reclitellum begins

s for about 0.5 mm., situated a little caudad of its center. Trachelofome very
inct and sharply divided into pre-clitellum and clitellum by a ve

deep X
s a very

row, constricted, peduncle less than 1/5 diameter of sucker and formed of
very short annuli (V a3, VI al) ; it becomes broader and flatter

pidly for
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more slowly for six where somite X ol a2 cf
urrow. Clhitellum consists of XI to XIIT al i
nite X problematical. It is very short, slightly na
in middle, where massed ducts of cocoon glan|
aque areas. On dorsum, very little of clitellun
no annuli can be distinguished on the smooth §
ted and median field is exposed about three t]
six obscure annuli are distinguishable, three of
between male and female and two short omes
on is a low, domed swelling, just behind the
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v
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n lobata: general ventral view of somites IX td
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which
and close behind it at base of swelling a much smaller [transverse slit, the
Collar is a smooth unannulated tubular fold extending from somit¢ XIIL

pore.

Bernice P. Bishop Museum—Occasional| Papers X X1, 2

s the conspicuous crescentic male pore with the horns pointing f¢rward

female

forwardl to enclose clitellum nearly completely on dorsum, but on venter not
reaching gonopores. Dorsal length or height 2.5 mm.; width at attached base
4.1 mn)., at free anterior margin 2.6 mm. Urosome cdudad of collar moderately

depress

ed and of nearly uniform width to narrowed caudal end; it compriges the

collar-bearing annulus XIII @2, 31 branchiate annuli, and three largg post-
pranchials, the last two each divided into two, making 37 in all. Thropghout

branchial region, all annuli are large and very distinct with no trace
division, and on venter, each bears a prominent me

mbraneous fold or

f sub-
flange

projecting forward and connecting the stalks of its two branchiae. Beginning
with third (XIV, a2), every third gill bears at its base a prominent globular
vesicle] These vesiculate annuli are the middle or neural annuli of the| trian-

nulate |somites. There are 10 pairs of spherical vesicles on branchiate
and a |pair of smaller, flat, blister-like vesicles on the abranchiate X

annuli
IT a2

Annulys XIII a2, which begins the urosome, is enlarged, resulting in the| shoul-

der-like prominences that stand out on each side |beyond marrow cl
Branchiae (fig. 7, b) of middle somites have margins only slightly ruffle
marginal nick suggestive of two lobes, of which the ventral is larﬁfr and

small

the dorsal truncate above. Toward both ends of series, they become so
smallet and flatter. Following branchiate region, the four somites X7

XXV

rapidly to caudal peduncle. Anus at XXVI/XXVII, followed by two
the first bearing a post-anal nodule. Caudal sucker partly infolded, hemisp
and ciipped, but even so, nearly twice diameter of | cephalic sucker. ]
smooth, margin shallowly crenulate and venter thickly studded with
sucker] tubercles or cupuli. Those in central area twice, or more, as 1
ones and arranged irregularly, whereas the latter are in definitg
gmaller.

outer
lines

Owing to infolding of sucker margins, cupules could not be fully counted
lnd one of the same size was substituted. By dividing the surface into

type,

quarters and counting them separately fairly approximate estimates wer
Centrdl area includes about 350. At their central ends, rays number 30, 0|
2 few |continue undivided to margin, but most bifurcate at about fourth
making a total of about 120 for this ring. Second divisions occur after
five more cupules, giving about 54 X 4.5, or 243. In third ring, which {
rays continues to the visible margin, 114 rays were counted, with an ave
at least six cupules or 684, making a total of 1,397, which, of course, i not an
accurate count but which is likely to err on the conservative side, as tul

becomge almost too small to count at extreme margin and lose their cu;

ually.

and translucent; in life light gray. (For details Tf annulation and
anatomhy, see cotypes.)

Q

Grovd and several from other California localities were studied. With th
tion of two much smaller ones, none differs greatly from the type in eit
or-fotm, variations being due to degree of contraction. Of the small {|

much

is widest at XXIII and tapers regularly to the clitellum, measures 12.

II are greatly simplified in annulation, reduced in length and

which dichotomize peripherally as cupules betome successively

Color (preserved) : A uniform yellowish dusky, the branchiae d

11 specimens from

otypes (fig. 8, p. 37) : In addition to holotype,

extended measures 17.5 X 1.5 mm. with a ratio of 12:1; the othes

tellum.
and a

ewhat
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orsum
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or 9741, Both of these have normal number of gills, but they are only 1/6 or

1/7 of|the body width and scarcely expanded.

Except for changes due to contraction, folding, and inrolling of margin,
the cirgular, discoid cephalic sucker of the type is quite typical, as is position of
probosgis pore behind center, unusual in the family. On some specimeps, the
ventral surface has a soft, somewhat plushy appearance due to a very fine [pile or

papillafion of epithelial cells. When cleared, pigmented band is seen to

result

from a loose aggregation |of scrawly black chromatophores, the finer branches
of whith are united in an open reticulum, whereas the larger, denser.tentral
bodies joccasionally are crescent- or cup-shaped and some of them almoft cer-
tainly inclose light refracting cells. At two points, the pigment network is more
condenged, forming a roughly symmetrical pair (so-called eyes) including three

or fouy irregular pigment| cups, each with a visual cell of the spherica
describgd by Apithy (1).| The exact number and arrangement of these

form
ocelli

differ individually, there heing only one on each side of smallest specimeén and

three t¢ five on larger ones.

Both the form and annulation of the preclitellum are very constamt, the
number being always 14, including the two small pedunculars. There is only
one ex¢eption in which each of the 12 large primaries is bisected by a shallow

furrow, a condition extending through urosome also. Except for the deg

ree of

promingnce of gonopores, there is little variation in clitellum (fig. 8). Apnula-
tion is feduced and obscure, with only one large undivided annulus betwee male

and ferhale pores. However, there is much difference in the degree to

which

clitelluth is exposed by cdntraction of collar, which may be adjusted tp con-
ditions |of copulation and egg-laying. The usual condition is for collar tp sur-
round dlitellum evenly all around to a point a little in advance of male pore, the

retractipn seen in the type (fig. 8) being unusual. Collar (co) has sams

rela-

tion to |anterior margin of| annulus XIII a2, from which it arises as have the

ventral |interbranchial flanges, but it completely encircles annulus and is
or wider. With the exception of the one example mentioned above, uroson
agree with the type in having 11 triannulate somites (XIII to XXIII
sive), each bearing a pair of pulsatile vesicles on its neural annulus and to.
31 pairg of branchiae on all annuli from XITII a3 to XXIII a3 inclusive.
the excpeption of XIII a3, all branchiate annuli bear the ventral interbran
fold mgre or less developed; and on XIII a2, the collar. Vesicles of X
also petuliar in being free of branchial attachment, blister-shaped inste
spherical, and with the enlarged annulus they contribute to prominence ol
oulders. Since this|was written I have received Richardson’s papet
arkeri on which observations of living examples demonstrated th

the swelling on XIII ¢2 may be non-functional. Following XXIII, postbra

higher
nes all
inclu-
gether
With
chiate
(1T a2
ad of
f uro-
(13)

at no

vesicles exist on somite XIII. This may be true of B. lobata alleo, or

chial

somites|of the anal region {XXIV to XXVII) are greatly reduced, being repre-

sented By five annuli, of which first is about size of preceding annuli and d|
by a shallow furrow into two, the others each about half the size and und

ivided
tvided
XVI/

Caydal sucker: Typical form is circular, discoid and very little concave, but

ion of margin results in changes of shape and deeper cupping. The

small

cupulate tubercles are a unique character of the genus, and their number and
arrangement may distinguish species, but they have been little described or| used.
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intergrading groups are distinguished: a cent
+ and disposed irregularly and a wide outer zone

in straight dichotomizing lines. Relative size of the
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densis, the genotype, due to the strongly ruffle

{nnulation: Most specimens have only two rath
n of head sucker, and immediately anterior to
Assuming that the latter is in somite IV, whi
led eyes of many piscicolids, the two annuli fo
On only one example were annuli clearly det
ase, there are, in all, six sucker annuli grouped
e doublet is pigmented. The three are therefo
nd V ¢l, a2. Following the sucker are the t
chal constriction. The first of these is V a3;
r annulus following are assigned to somite V1.
1 triannulate with a3 slightly largest and all in
d. X is somewhat contracted in width, but p
hl. Sections show that its ganglion very nearl
ctive being very short and the ganglion itself i
m at the deep preclitellar furrow. This is r
has been reduced to obsolescence and explains
external examination only the annulation of the
7 is also much reduced, as is the whole shorte
hnuli can be detected. These represent XI, X
are anterior to male pore, one large one betw
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urosomal somites, XIV to XXIII inclusive, a
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he size of XXIV and the two somewhat draw
nals are supposed to represent XXVII and X

lolor: In life “light gray to milk color”; this
rved specimens which lack pigmentation almos
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mentayy canal: Probosci

1/6 o
throug
which
IX or
of bog
or pro
somite
large
a simg
XIII,
with n
chamb
and Ia
specim
what 1

ternal anatomy studied on whole mounts, dis

h nerve ring, behind which it is enlarged
extends from caudal end of suboesophageal

le narrow tube without diverticula, extending
where it is slightly enlarged, separated from

ers in XIV to XIX] inclusive, the last shortene

en best preserved for the purpose the first and
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sections and sections. Ak-

5 pore distinctly behind center of sucker, as thuch as
sucker diameter. Proboscis sac a very narrow straight tube frgm pore

to accommodate proboscis,
ganglion mass to ganglion

slightly beyond. Its basal half has a nearly uniform diameter of ahout 1/5
y width at that point, and apical end tapers to a conical point. Salivary
boscis glands are numerous and form large masses at side of probosdis from
s VI to X, increasing in number to the latter ; individual cells afe very
1p to 0.35 mm., or nearly equal to basal diameter of proboscis. Oesdphagus

from base of proboscis to
stomach by a constriction

o obvious sphincter at XIII/XIV. Stomach divided into a chain| of six

d. All aligned with ganglia

teral vesicles of their segments and alternating with testisacs. On the

last chambers, whilg some-

obed, have no definite lateral caeca, the second and third have ofe pair,

reaching to side walls of body, and the fourth and fifth two pairs, of which|second

are sh

their diicts obscure a clear|picture on most specimens.

with f
to a th
organs
which
XXVI

Frg

camera

n-walled, irregular chamber (rectum) bearing

been displaced forward against the muscular septum

. Reproductive organs (figs. 8, 9) : Testisacs, exce
six, always five pairs at XIII/XIV to XVII/XVIII inclusive, with firs pair

prter. It seems probable that this is not typical, but cocoon glands and

Intestine is nearly straight

ur pairs of short ¢aeca in somites XX to XXIII, expanding in XXIV

a pair of large much| folded

and tapering to anus. Postcaccum could be made out only in sectjons in
it appeared as a simple, straight, rather small tube reaching to [somite

URE 9.—Bram:hellion lobata: composite median plane reconstruction from
lucida drawings of sagittal sections. In this specimen the ovisac had

XI/XII (its normal| posi-
foreshortened by oplique
X 56. Symbols: a, atfium;

tion is shown by dotted lines). The left cornu is

section, }nd its base is merged with the median atrium,

b, bursd; ¢, cornu; cgd, cocoon gland ducts; co, collar; eb, ejaculatory [bulb;
- 8, gangfia; m, muscle; o, ¢esophagus; od, common duct or vagina; ov, dvisac,

pt for one possible cdse of
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sometimes pushed entirely into XIV by the enlarged ovisacs. When fully ma-

ture, they are large and spherical and occupy the constrictions between

igastric

chambers. Exclusive of atrium or spermatophore organ, sperm duct is relatively
simple| In none of these specimens is there a greatly enlarged and complexly
folded | seminal vesicle or epididymis, but in somite XIII the capilldry vas

deferens increases moderately in diameter (about three or even four tim

forms

a slightly folded and twisted, but relatively straight and narrow,

s) and
eminal

vesicld (s) lying in somites XII and XI dorsolaterad of the atrial cormu, near
apex of which it abruptly becomes enlarged greatly into a U-shaped ejaqulatory

bulb (feb) which arches forward into somite X but in no case beyond it.
limb df bulb contracts into a very short, narrow ejaculatory duct whic
into tip of corresponding cornu. Other than this bulb, no preatrial deve
of spetm duct. Except that both muscular and epithelial layers are much
ire of walls of bulb is similar to the cornu. Terminal male organ dr atrial

struct

complex which serves to form and deposit spermatophores during co

Medial
n opens
opment
thinner,

ulation

consists of three parts: bursa, median atrium, and paired cornua. Bursg (b) is
a very small, thin-walled, basin-shaped invagination |of external skin agd mus-

cular

layers at male pore and may be everted to bring median atrium

and its

orificd to the surface. Median atrium (a) also is a|relatively small, somewhat
flatterfed ellipsoidal sac placed transversely dorsal tg bursa and opening into it

by a
slight

project forward divergently, side by side, to receive the respective eja

ducts

at their tips, leaving between a space occupied by nerve cord, oes

median pore. Paired cornua (c) are much the larger part, beinjg stout,
v curved cones which rise separately from dorsum of median atrjum and

rulatory
phagus,

and blood vessels. Atrium is a unit structure, the walls of both parts cqnsisting
chiefly of a thick outer muscular layer and a very thick glandular epithelial layer

whicH merge completely around a narrow lumen. [There are no acce

sory or

covering prostate glands. The pair of clavate, tubular owvisacs (ov) formally

occupy somites XIV and XIII, the caudal end bulbous and the rest
tapering to narrow ducts, which in XII, pass beneath nerve cord and u
a short common duct or vagina which runs vertically behind ganglion
femalk gonopore. Entire sacs are filled with developing ova and have v
memMraneous walls which become thicker with definite muscular and ¢
in the common duct. Cocoon glands very numerous and distriby
L thick but variable layer throughout urosorme into XXIII. T
smaller than in most piscicolids and are gathered into groups of

coats
rathe
much
with

bundles, of which dorsal are the larger, and all finally open in a de
on each side of clitellum.

bott
clas]

E. B

takep from the gills of Squalus sucklii (Girard) taken off Sa

cisc

Type in my collection. \

"T'he holotype and seven other specimens were taken from
(prdbably R. bimaculata) and Triakis henlgi collected on a

2 common duct. These ducts then unite into dorsal and ventral

m in 40 to 60 fathoms in Monterey Bay and four fn
ers of Squalus sucklii (Girard) at the same place and d
*. Ricketts. M. C. Meyer also permitted‘me to study a sj

, 10 collected by E. C. Dougherty fromithe exterior of J

tubular,
hite into
XII to
ery thin
pithelial
ted in a
hey are
several
pairs of
se mass

skates
muddy
om the
ppth by
ecimen
1 Fran-
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of VIII. ¥rom another 31

(6), it differs in the total

This species differs most

californica| (Ayers) at Dillon Beach, seven of which were attachei
in a cluster to a piece of

qualus sucklii, and from Rejo bimaculata with no locality stated.
strikingly from the 31-gilled B. raveneli
birard) (Meyer, 7) of the Atlantic Coast in having much shorte
preatrial sperm duct loops

skin, one from Southern California o
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which reach only to ganglion X instead
rgilled species, B. australis Leigh-Sharpe
absence of tubercles, which are conspicur
ously develpped in B. australis. From B. parkeri Richardson (13), i
departs in annulation and the much larger number of sucker cupules
but agrees |in the short preatrial loops of the sperm ducts.
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