PROCEEDINGS

OF THE

CALIFORNIA

AUADENTY OF SUIENGES

SECOND SERIES. '

w
g

i
¥

VOLUME Il1I.

18390-=1892.

San Francisco, 18g3.



TABLE OF CONTENTS.

AsHLEy, Greorce H. An Illustration of the Flexure of Rock.. ... .. 319
Barrey, L. H. New Californian Carices.,....... ... ...
Bengr, H. H. A New Notodonta.. R ene A AT S s D0
Braxpeaeg, T. 5. Flora of the (‘.11:":- Region {“}f B,Lﬁ ':“'tllfl:ll“.lll:l ... 108
Additions to the Flora of the Cape Region of Baja California.. 218
BryaNT, WAaLTER E. Preliminary Deseription of a New Species of
the Genns Lepus from MEXI00 | - v voiie i vasanm e aniy 92
CampiiELL, Dovcras H. Prothallinm and Embryo of Marsilia vestita. 183
CoGNIAUX, A, Cuecurbitacearum novum Genus et Species. . ... .. ... 53
Coorer, J, G. On Land and Fresh Water Shells of Lower California.
99. 207, 338
Erceymany, Carn H. and Rosa 8. Additions to the Fauna of San

Pern oo e b s l
Deseription of a New Species ni *-.El..lhtn&m ........... ab

Ficenmany, Rosa 5. Description of a New Species of Eunprotomicrns 35
Ersex, Gusrav, Anatomical Studies on a New Species of Ocnerodrilns 228

On the Anatomical Strnétures of two Species of Kerria .. .. ... 29]
LixparEN, Wannemar, Notes on the Geology and Petrography of

Bad Caltforning, MeEIe0 . o e vs ove s G s o0imimms s os o 25
El‘ﬂ}.lﬂ?f’: Roeks: From MonSaEIIR, oo iy vos D55 v e s 39

Merriay, C. Harr., Description of a New Kangaroo Rat from Lower

Califorma ¢ Dipodomys merrviami melanurus subsp, nov.)

¢ollected by Walter B. Bryant. . .. .. ccooon vn vns ot i s 1 35
Ravyoxp, W. J. Notes on ihr Subalpine Mollusea uf tlm ‘-:11,-1111 ’\Te—

vada, near Lat, 38%, ... .. .. A | s e o TN N m e Dk 1
RivERs, J. J. litaflllitlulll of 1’]11—' Liarva iﬂ Hfhr .i,r”m Davidsonii Liec.,

and a Becord of its Life HiStory. ... ..couveee vusvnens oo 0

New Species of Scarabmidae . . . ... S N v S AN ORI S Lot (e
A New Volutoid Shell from Monterey Bay . ..... ... ... 0., 107
Voupes, AxtaoNy W. Geological Surveys in the State of California.. 325
WricHT, W. G, Description of a New Copirodes. .. ..... ..cvonecns. o
ERBCREEIENGE oincs e ins v bin e av R e (e BRI -
ArPPENDIX: Additions to Labrary, 15890,
Liast or PLATES.
I. Subalpine Mollusea.
1I. Daseyllus Davidsonii.
ITI-IV. Marsilia vestita.
V-X. Bpecies of Ocnerodrilus,
XI-XII. BStructure of Kerna,
XIII-XIV. Lower Californian Molluseca.



ANATOMICAL STUDIES ON NEW SPECIES OF
OCNERODRILUS.

BY GUSTAV EISEN.

The genus Ocnerodrilus appears to be confined to the
American continent, where it has a large geographical
distribution, at least through the more temperate or trop-
ical regions. The expedition sent out by the California
Academy of Sciences to Baja California and Mexico
brought home quite a number of earth and water Oligo-
chata, among others numerous specimens of at least two
new species of Ocnerodrilus, for which I here propose
the names of Ocnerodrilus Beddardi, and sonore. Other
species were found by me in Central America several
years ago. New specimens of Ocnerodrilus occidentalis
have also come to hand from the old and only locality
where 1t has been found to date, and I am able to add
some points to our previous knowledge of this worm.
Besides these species, another one has lately been de-
scribed by Beddard, from British Guiana, which in one
or two important points differs from those examined by
me. Thus there are known in all ten species of Ocnero-
drilus, all tropical or semi-tropical in their habits. The
systematic position of this genus is a most interesting one,
as showing affinities with both the water and with the
land Oligochata, with a closer relationship with the latter.
Among these the new genus- Gordiodrilus (Beddard)
shows the most affinities with our worms. The additional
species of Ocnerodrilus which I here describe will neces-
sitate a change in the genus characteristics as lately
tormulated by Beddard, but will also further verify his
remark that both Ocnerodrilus and Gordiodrilus are
characterized principally by negative characters.

2p BERr,, Yor. IIL January 19, 1893,
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As regards the characteristics used to define the species
a few words may suffice. The genus appears naturally
divisible 1n two distinct groups, one 1n which the lower
part of the sperm ducts (efferent ducts) 1s enlarged and
shuttle-like, and one 1in which the duct throughout 1s of
even width. The form and size of the spermatheca

varies some, but within certain himits it appears constant.
They are of the greatest value as species characteristics,
especially so the presence or absence of rudimentary di-
verticula. The lower part of the prostate appears very
constant as regards form and relative size. In some
species the muscular differentiation has progressed con-
siderably, in others it has hardly begun. It is inter-
esting to note that the three species which belong to the
latter class, also show other common characteristics,
which bind them together in one group. The relative
size and lobation of the septal glands, especially the one
in somite v, 1s of the greatest importance in determining
the species, and may be used to the best advantage.
The relative size and form of the sperm-sacs, espec-
ially those in somite ix and xii, are constant within cer-
tain limits, and are species characteristics of no mean
value. The relative thickness ot the anterior septa is
also constant and should be noted. As regards testes,
ovary and oviducts, I have not been able to note any
great or constant differences. They appear all very much
alike, and are all constant in their location. The pres-
ence or absence of the seta in the inner couple of somite
xvil may also be used in determining the species. In
some species both seta are absent, in others only one is
wanting, and there appears to be a constancy as regards
which one of the setz in the couple. In one species
both seta are present. The clitellum varies to some
small extent. It is much shorter in some species than in
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others, and may in such cases be used as an exterior
characteristic. The interior characteristics are the best
and surest. In the present state of our knowledge it can
hardly be said that the exterior characteristics are of
suftficient prominence to be used for determining the
species, except when coupled with interior ones. To the
already accustomed eye, almost every species shows cer-
tain peculiarities in shape, size and color, that may be
useful 1in assorting the worms, but these peculiarities are
not such as may be intelligently described and easily un-
derstood.

Ocnerodrilus Beddardi n. sp. Figs. 1, 14, 17, 18, 19,
20, 27, 23, 20, 39, 32, 37, 49, 49, 55, 561 74

External characters. The worm varies in length from
one and a half to two inches when fully extended. My
method to measure these and similar worms is to first kill
them in very weak alcohol, a few drops being added to
the water from time to time. When the worm 1s dead, it
should be at once taken out of the weak alcohol, straight-
ened out and then placed in a narrow glass tube with strong
alcohol. In this manner the undue contraction and bend-
ing of the worm is prevented, and the medium contracted
length may be measured. Ocnerodrilus Beddard: and O.
agricola are the two longest species of the genus known
so far. While their length is nearly double that of the
smallest species, O. occidentalis, the width of the body is
hardly wider than that species. Compared to this form
0. Beddardi 1s more tapering towards both head and tail.

The clitellum extends from somite xiv to somite xix,
encroaching on xiii, and sometimes not quite covering
somite xix. It is very much thickened above and on
the side, but in the immediate vicinmity of the ventral
ganglion 1t entirely disappears. The spermathecal pores,
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one pair, are in somite xix. The ovipore, one pair,
in xitv. The male pores are in somite xvii. The
nephridio-pores open in front of all the ventral setea.
Seen from the exterior the posterior nephridia appear
like heavy white masses, entirely filling the somites. The
setee resemble those of the other species of the genus,
are not sculptured or bifid. They are present 1n all the
somites except the first. In the inner couple of somite
xvil the inner seta 1s wanting, there being only one seta
in the immediate vicinity of the male pore. All the
setee are of equal size and form and distance from each
other in each couple. The prostomium is well developed
and narrower than in 0. occidentalrs, but of similar form
as 1n most of the other species.

Septa. The septa separating the somites begin be-
tween somites iv and v, and continue from there on to
the posterior end of the body. In the segments of the
clitellum they are much reduced. The septum between
v and v 1s very thin, the following four septa separating
somites v—ix are much thickened, and thicker than those
in any of the posterior somites. They increase in
size posteriorly in such a way that the septum between
somites viil and ix is the thickest of the four, although
this septum supports only a very small septal gland. "The
succeeding four septa are much thinner and about equal
to the one between somites 1v and v, but thicker than
those situated behind the clitellum. The septa be-
tween somites v—vill posteriorly, are sparsely covered
with small glandulous cells, especially in the region of
the cesophagus. A quantity of perigastric cells are seen
floating around in all the somites. These cells are round,
with granulated contents (fig. 9).

Septal oglands (fig. 1, 5. /., 45). Somites v—viil con-
tain septal glands, which in the first four somites (v—

2D BER., Vor. 111, ( 18 ) January 19, 1893,
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vii), are very large, filling the greater part of the cav-
ity. The gland in somite viil is so much reduced in
height that it is readily hidden in the folds of the sep-
tum. The anterior gland in somite v 1s much higher
(fig. 45) than the other glands, and extended in the direc-
tion of the pharynx which it reaches and (when the
worm 1s contracted) apparently partly overlaps.

The septal glands in somites vi, vii and vi are at-
tached to the septum and the cesophagus. From this
central base the gland extends in all directions, com-
pletely surrounding the wsophagus, while numerous mus-
cular bands connect it with the body-wall of the next
posterior somite. In a transversal section the gland is
seen to be a composite one consisting of four or more
lobes or parts (fig. 22, O. occidentalis), which are con-
nected at cesophagus, but at their outer extremities are
free. Each part is grouped around a muscular band,
which passes through the gland and at the free apex of
the gland passes into another muscular band which takes
its origin on the surface of gland. Both pass then as one
muscle through the posterior septum and connect with
the parietes of the posterior somite.

The muscles of the two larger glands in somite v pass
through a whole posterior somite and two septa before
connecting with the body-wall. The upper, centrally
located, glands in somite v differ from the other glands
by being grouped around a pair of muscular bands which
head on the pharynx and transversing the glands, pene-
trate the posterior septum and somite in a way similar to
what takes place in the other glands. The effect of this
arrangement is such as to cause the posterior glands to
be flattened out against the septum, while the anterior
oland is stretched out towards the pharynx in the
opposite direction {fig. 45). 'This movement i1s con-
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stantly taking place in the live worm. With every pulsat-
ing movement of the vascular system, the septal glands
participate, being pulled backwards and forwards and
side ways. In longitudinal sections of the worm, the
gland 1n somite v appears as if almost connected with
the salivary glands surrounding the pharynx, part of
the latter being arranged around the same muscular
band (fig. 2, s. g/. m.). All these septal glands are
attached to the cesophagus and probably empty into it.
The contents of the septal gland cells consist of dark
irregular spharoid bodies, almost completely hiding the
nucle1 and the cell-walls (fig. 6).

Alimentary canal (fig. 1 and 2). There are a buccal
region, a pharynx, cesophagus, a tubular region and a sac-
culated intestine. Gizzard andtyphlosole are wanting. The
buccal region has very thin walls and 1s as usual revers-
ible. Posteriorly it connects with the pharynx which is
very large and muscular and ends in the end of somite
11. The pharnyx is exceedingly muscular, but developed
only on the upper side above the cesophagus. A section
through a contracted worm shows the pharynx folded
back on itself forming a set of three sinuses of which
the middle one 1s the longest (fig. 2), and the two others
of varying length according to the exact region through
which the section 1s made.

This muscular pharynx is supported by a large number
of muscular bands, which connect the pharynx with the
parietes of the somites iii—vii. The anterior ends of
these muscular bands are arranged in three circular rows
corresponding to the septal lines, the septa themselves
here being wanting. In every such row there are from
3 to 4 pairs of muscular bands. In a longitudinal sec-
tion one each of these bands comes in view, making 3
appear as upper and 3 as lower ones, while a fourth one
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connects the anterior end of the pharynx with the body-
wall of somite iv. Two more muscular bands run cen-
trally backwards, around them being grouped the upper
septal glands in somite v (fig. 2, 5. g/.). At the place
ot attachment to the pharynx these muscular bands are
straight and less separable in distinct bands, directly be-
coming more contractile and wavy betore emerging from
the pharyngeal region. These muscular bands are partly
covered with large salivary glands (fig. 2, s/. g7.).
Salivary Glands. While yet in the pharyngeal region
the pharyngeal muscles are covered with large salivary
clands, in many respects similar to the septal glands al-
ready described. The salivary glands are situated 1n
somites 11 and 1v and partially in 1. They form ap-
parently one connected mass, exteriorly and posteriorly
differentiated into a number of broad and narrow lobes,
some of which appear to be constant in shape and posi-
tion, or at least vary but little. On the upper surtace of
this pharyngeal mass there are thus seen two long narrow
glands (hg. 2, s/. ¢/.), one on each side of the median
line, and running backwards through somites v, vi and
vii. The lobes of the other more lateral salivary glands
are broader and more or less multi-lobed. This part may
again be distinguished as one lateral and one inferior
part, the latter one being the smallest, and, as regards its
position, almost resting on the upper part of the cesopha-
gus. Towards the muscular pharynx all these glands
diminish in thickness, and in the immediate vicinity of
the pharynx proper they are entirely crowded out by the
muscular bands which closely cover the pharyngeal sur-
tace. On the uppermost part of the pharynx, under the
cerebral ganglion, and in front of it another group of
salivary glands 1s seen, but of diminished size. The
whole mass of glands and muscles project considerably
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beyond the point of the beginning of the cesophagus in
somite 11. A beautiful vascular network 1s interspersed
between the muscles and in the glandular mass, origin-
ating principally from the lateral vascular trunks coming
from the diverticula of the @sophagus. Only with a
very strong staining of eosine do these minute vessels
become clearly visible (fig. 2, v.).

The asophagus consists of along, comparatively narrow
cylindrical duct, beginning at the boundary between
somites 1 and 11, and extending to the diverticula in
somite 1x. Its inner epithelial walls are much folded.
Exteriorly the cesophagus i1s of even width, neither con-
tracted nor swollen at the septa nor at the place where
the diverticula enter it. In Ocnerodrilus Eiseni, lately
described by Beddard, the eesophagus appear to be con-
siderably enlarged at the junction with the diverticula.
In Ocnerodrilus Rose the swelling is somewhat less, but
in other species it is almost entirely wanting. If this
character 1s constant, or if it changes according to the
contractions of the worm, remains yet to be seen.

Diverticula of w@sophagus. In somite ix the cesopha-
gus 1s furnished with one pair of diverticula, or pouches
resembling the calciferous glands in other genera. These
diverticula are found in all the species of the genus, they
vary a little in form, and are of various lengths, accord-
ing to the state of contraction, and are hardly constant
enough to be used as species characteristics, although 1n
different species a difference in form may be noticeable.

The pouch in Gordiodrilus which 1s median and single,
ditfers considerably from the corresponding, but paired,
organ in Ocnerodrilus. In the former genus the blood
vessels traversing the pouch form a network, or at least
anastomose with each other, which 1s not the case 1in
Ocnerodrilus. In the various species of the genus the
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pouch is of the same general structure, and as far as I
can see varies only slightly as to form and number of
parellel blood vessels. The description given here of
the pouch in Ocnerodrilus Beddard: may therefore in a
general way be applied to those of the other species
too, Ocnerodrilus occidentalis has of all species the
simplest diverticala furnished with the least number of
blood vessels.

The pouch contains only one single room, widest at the
middle, or near the middle, and tapering towards both
ends, but especially so towards the distal end. But this
interior cavity of the pouch does not exactly correspond
in form to the exterior form of the organ, which tapers
more towards the distal end than the inner cavity does
(fig. 12). The wall of the pouch is traversed longitu-
dinally by a number of ridges consisting cf blood vessels,
which lie close enough to almost touch each other, but
which do not anastomose (fig. 20,. They collect in the
distal end (fig. 20, ¢. /. ©.) and emerge as one single
vessel (‘¢. /. . ), the lateral vascular blood vessel which
longitudinally traverses the body (fig. 1, /. v) from the
pouch towards the prostomium and somite 1. The
distal end of the pouch is directed forward and down-
ward, resting heavily on the anterior septum between
somites viii and ix, pressing the septum forward. The
longitudinal blood vessels originate from a single stout
blood vessel in the tubular intestines. This vessel does
not appear to emanate directly from the dorsal vessel
above it, as I have not been able to see a direct connec-
tion, but it comes apparently from a very short sub-dorsal
vessel which connects the two hearts in somites x and xi,
and which is partially or entirely covered by the intestine.
This vessel, first described by Beddard, does not exist in
all species, but owing to its fragility it is difficult to de-
termine its presence except in live specimens.
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The main vessel in the pouch (fig. 20, @. v. ) branches
in several parts close to the entrance of the pouch, the
various vessels running longitudinally and parallel to the
distal end. These vessels group themselves into about
six bunches (fig. 20), and throughout the greater length
of the pouch the vessels of each branch keep together,
torming elevated, longitudinal and parallel ridges, which
encroach on the upper but especially on the inner surface
of the pouch. On the inner surface these ridges are
prominent and sometimes so large as to almost divide the
pouch in several parallel chambers. No such division
takes place, however, the inner large cavity being only
one. At the distal end these ridges come together, and
the inner cavity ends between them in various narrow
sinuses, one each between two ridges (figs. 19 and 12).
These sinuses continue forward and again unite with an
inner system of lacunary cavities (fig. 12, 7. /. ) very much
as is the case in the pouch of Gordiodrilus, as described
by Beddard. In that genus these cavities connect with
the nephridium through a narrow tube. In none of the
sections I made of Ocnerodrilus could I find with cer-
tainty a similar arrangement, but 1 am strongly inclined
to believe that one really exists, as close to the concave
side of the outer wall of the pouch I frequently found a
comparatively broad tube with a clear and large, glandu-
lous lumen which seemed to end on the outside of the
pouch near its distal end, just opposite to where the inner
cavities begin. A possible connection with the nephri-
dium I could not establish. The inner lining of the pouch
is ciliated and very thin. It is strongly striated, consist-
ing of flattened cells with round nuclei. This striation
is also seen in the lining of the inter-lacunary cavities,
but not in the inter-vascular tissues in which the blood
vessels are imbedded. The nuclei are of the same form
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in the lining epithelium as in the inter-vascular cell tissue.
As in Gordiodrilus, the nuclei are less in number than
the cells and of unusually large size for so narrow cells.
At the entrance of the narrow part connecting the pouch
with the tubular intestine the epithelial lining is thicker
than in the main cavity of the pouch. In one specimen
the left pouch was forked and a lateral vascular trunk
issued from each pouch, but on account of the nature of
the section I could not follow its course forward.

The pouch is supported by a heavy muscular band
which attaches to the center of the convex or outer part
of the pouch and thence runs through the posterior sep-
tum connecting with the parietes of somite x.

The position of the pouch on somite ix appears en-
tirely constant, none of the 10 species known differing in
this respect. With the pulsating of the bloodvessels the
pouch expands or contracts following the same beat as
the hearts. In alcoholic specimens the pouch may be
more or less contracted in the same species. There is no
agizzard and no typhlosole.

The tubular intestine which extends from the pouch
in somite ix to the sacculated intestine in the xii re-
sembles (fig. 19), greatly the cesophagus in form. It is
tubular, neither wider nor narrower and its inner epithe-
lial lining 1s strongly ciliated. At the junction with the
sacculated intestine it is sometimes slightly contracted,
but there 1s no real narrowing of the tube as indicated in
Beddard’s figure of Ocnerodrilus Eiseni, nor is there any
swelling at the junction of the diverticula as in that
species. The vessel furnishing the blood for the diverti-
cula first enters the tubular intestine from the hearts.

In 0. Kose the cesophagus and tubular intestine are
much nipped by the septa and enlarged at the diverticulum
entrance, more so than in most other species, but not to
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the extent that it 1s figured by Beddard in the species
described by him. The narrowing or swelling may be to
some extent the result of contraction, but it appears at
least to be partially a character of the species, as some
species do not show it, even in a series of specimens.

The sacculated intestine commences with somite xii
(hg. 1,s.7.). Itis wider in this somite than anywhere
else. In the following clitellial somites the swellings are
are smaller and in those posterior to somite xix i1t has
reached its normal form, only gradually diminishing to-
wards the caudal end (fig. 1). The muscles supporting
the sacculated intestine and connecting it with the parietes
start haltf way between the septa. Upon the strength and
size of these muscles depend the greater or smaller sac-
culation ot the intestine.

Vascular System. There are two primary longitudinal
vessels, extending from one end of the body to the other.
The dorsal pulsating vessel and the ventral non-pulsating
vessel (hg. 1, d. v. and #». v.). These vessels are con-
nected 1n the usual way in somite 11, and in the posterior
somite, forming respectively the pharyngeal and caudal
commissure.

In somites x and xi these two vessels are also con-
nected by secondary vessels, forming one pair of hearts
in each of the above somites. These hearts are the most
prominent features of the vascular system, whether the
worm 1s alive or cut up in sections. The two pairs are
alike. Emanating in the posterior part of the somite,
they form large sack-like vessels, especially wide and
sack-like close to the dorsal vessel, and tapering down-
wards to the junction with the ventral vessel. These
hearts are strongly pulsating, expanding and contracting
in harmony with the dorsal vessel and the vessels of the
pouch.
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In somites x and xi these hearts are connected by a
sub-dorsal vessel, which enters the tubular intestine prob-
ably in somite xi, and in somite ix passes directly into
the diverticulum of the tubular intestine.

Except through these four hearts the two vascular
trunks do not directly connect in the central somites.
The ventral vessel emits one pair of secondary nen-con-
necting vessels in each somite. A corresponding non-
connecting vessel (figs. 1 and 30) is also emitted by the
dorsal vessel in all the somites except ix, x and xi. In
the latter two somites they are replaced by hearts. This
secondary dorsal vessel is emitted in the posterior portion
of the somite, close to the septum. It runs atonce straight
out through the body cavity, in almost right angles with the
dorsal vessel, until it strikes the body wall, where it
branches and forms a dermal system, especially developed
in the inferior part of the body, sending out ramifications
which extend along the longitudinal muscular layer below
the neural ganglion, but which do not connect or form
any sub-neural longitudinal system (fig. 30), all the

vessels being strictly transversal. In somites x and xi
these transversal vessels have been replaced by the hearts.
In somite ix one pair of lateral blood vessels pass from
the sub-dorsal vessel and the hearts through the diverticula
forming the lateral trunks (fig. 1, /z.), which extend for-
ward on either side of the worm to the peristomic region.
In each of somites v to viii, each one of these trunks
sends out one secondary vessel, which enters the septal
glands in the somite (figs. 1 and 2), and one vessel which
supplies the dermal and sub-dermal parts of the somite.
The main lateral trunk is branched in somite v or vi,
one branch going forward and upward, supplying the
prostomic and peristomic regions, while the other branch
furnishes the pharyngeal glands and muscles with the
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necessary blood. In the anterior somites these trunks
branch repeatedly, forming in somite 1 and in the anterior
part of somite i1 a perfect network of capillary blood-
vessels, which connect with the capillaries from the dorsal
and ventral vessels, both above and below the pharynx
and cesophagus. The wvessel supplying the cesophageal
diverticulum branches in the organ into numerous parallel
vessels, which again collect into one trunk, as has been
already mentioned. There are no dark epithelial pig-
ment cells on any of the vessels, but the muscular part
of the dorsal vessel and of the hearts is thick.

The ventral main longitudinal vessel emits one second-
ary vessel in each somite (fig. 30, /. . v.). This vessel
starts out anteriorly to the dorsal secondary vessel (fig.
30, /. d. v.), and 18 parallel to the latter. It branches as
soon as it reaches the body-wall into two distinct trunks,
one smaller descending, and one larger ascending. The
former one i1s very short, and extends, with branches,
below the neural-ganglion, but does nct anastomose with
the vessels from the dorsal branch. The ascending
branch again divides in two parallel branches, which
closely follow the parietes and again branch, forming a
wide meshed capillary network on the dorsal side of the
body-wall. This secondary ventral vessel is present in
all the somites, even in ix, x and xi. The secondary
branches of the dorsal and vental vessels are of about
equal length and thickness, but the branch from the
ventral vessel 1s much more branched than the dorsal
secondary vessel, which is almest entire, and even in the

ventral region emits few branches. A similar arrange-
ment 1s found in Sparganophilus, lately described by
Benham. (Quart. Journal Micr, Sc., Nov., 1892.)
These secondary vessels are similar in the various
species, except in Ocnerodrilus limicola and Hendriez, in
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which species the dorsal secondary vessel in somite 1x
is transformed to a connecting vessel between the ventral
and dorsal vessel, similar to a heart (figs. 31 and 38, ¢. ©/.)
but of less thickness and more cylindrical throughout its
length. A gastric secondary vessel supplies the saccu-
lated intestine. It leaves the dorsal vessel anteriorly to
the other branches almost in the center of the somite, or
half-way between the septa. It develops into a large
gastric system, especially prominent in the somites ot the
clitellum.

There are no blood-vessels on the nephridia.

The septal glands are furnished liberally with blood-
vessels, emanating in each somite from the lateral vas-
cular trunks (fig. 1, z.). As will be seen, the vascular
system in Ocnerodrilus resembles greatly that of Gordio-
drilus, especially in having the dorsal and ventral vessels
only connected in somites x and xi (or in 1x, x and x1).

Nephridia. The nephridia are present in all the
somites., commencing with somite iv. The anterior four
nephridia are very small, degenerate, devoid of or with
very few peritoneal cells. The nephridium in somite 1v
is the smallest, the one in the vi is larger and the one in
somite viii the largest of all the anterior nephridia. The
nephridium in somite ix is always very large and tur-
nished with copious masses of peritoneal cells. This may
possibly be in some way dependent upon the supposed
connection between this nephridium and the diverticulum
in this somite.

The nephridia 1in somites x and x1 are smaller, some-
what degenerate, but not to the extent as described by
Beddard in O. Eisen:, but still covered with peritoneal
cells which stain differently from the surrounding sperm-

sacs. The nephridia posterior to somite xi1 are all cov-
ered with peritoneal cells. They rather increase in size
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towards the caudal end, the largest nephridia being found
a comparatively short distance from the tail end (figs. 5,
10, 14). The size and quality of these peritoneal cells
vary considerably in different specimens; sometimes they

are pertectly transparent with no dark cell contents, at
other times they are so filled with a granulated mass or
sections that the nuclei are not visible. Quite frequently
the anterior nephridia show some peritoneal cells, the an-
terior ones always less than those in somite vin which
nearly always possesses a few of them. As has been
already stated the nephridia in somite ix show a large
mass of peritoneal opaque cells as many as any of the
largest nephridia behind the clitellum.  This 1s not the
case in all species.  For instance, in Ocnerodrilus fose
the nephridium in somite ix 1s entirely destitute of peri-
toneal cells. Still this nephridium is larger than any of
the nephridia anterior to the clitellum (fig. 23, n. p4.).

The upper part of each nephridium contains the great-
est quantity of peritoneal cells. In the middle part the
number diminishes, again increasing in the part nearest
the nephridio pore. These pores open between the seta
and the anterior septum in line with the inner row of seta.
In the lower part of the nephridium the peritoneal cells
cover the canal on one side, while in the upper part the
canal 1s entirely hidden by the cells. From the outside
the nephridia appear like very large whitish masses al-
most entirely filing the somites. The quantity of perito-
neal cells vary in different species. In some, as 1in
Ocnerodrilus occidentalis, the peritoneal cells even in the
posterior nephridia are comparatively few.

Testes. There are two pair of testes, one in somite
x and one i1n xi. This being the rule in most species.
They are attached to the wentral side of the anterior
septum against which they are generally pressed flat.
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The testes in somite x are much more lobed than those
in somite xi the latter being entire or heart-shaped while
the tormer are multi-lobed.

While this appears to be rather constant, 1 do not
think any great specific value should be placed on the
shape of the testes, the lobes varying in form and num-
ber (fig. 3 and 4).

Sperm-sacs (fig. 1, ss/. and ss. ). There are two con-
stant and two pairs of variable sperm-sacs. The constant
sperm-sacs are found in somites ix and xii; the varia-
ble ones in x and =x1. These latter sperm-sacs vary
much as regards their size. All the sacs are situated
principally in the upper part of the body. The sperm-
sacs in somites x and xi are connected, but those 1n ix
and xii appear entirely isolated, neither connected with
the other sacs or with each other.

The sperm-sac in somite 1x, consists of a heavy globu-
lar mass attached to the posterior septum, between somites
ix and x above the cesophagus. It is lobed, there being
at least four or six large lobes and several smaller ones. It
is connected by very narrow tubes following the septum,
with the testes in somite x. The sperm-sac in somite
xil is of a different and very characteristic shape. It
is much lobed and covers the upper and front part of the
sacculated intestine in this somite like a well-fitting collar.
It is attached to the anterior septum separating somites
xi and xi1. The lobing of these sperm-sacs 1s much
oreater than those in the somite ix. These sperm-sacs
are not connected with those in somite x and x1. The
latter sperm-sacs are entire, not lobed. They are only
present in very mature worms and are of variable size.
When fully developed they fill the larger part of these
somites, which are besides crowded by the hearts, testes,
cihated rosettes, etc., found in them. The presence or
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absence, relative size or form, of the sperm-sacs in somites
ix and x1 appear to afford good species characters. In
Ocnercdrilus occidentalis they are entirely wanting in
somites 1x and xii. In the other species described here
as new these sperm-sacs are present, their lobation at
least in 1its general traits, being characteristic of the
species.

Sperm duct and ciliated rosette. There are two pairs of
ciliated rosettes, one pair in somite x and one pair in X1,
corresponding to the testes (fig. 18). The rosettes are
placed behind and close to the testes, and their structure

-

offers nothing unusual. They resemble each other in all

the species, are very large and delicate, spreading over
the lower parts of the hearts, but free of the septa. The
inner cells are large rectangular, with large oval nucle:
and long cilia. The sperm ducts pass backwards and
unite 1mperfectly with each other in somite xi or xii,
and continue from that on as one duct to somite xvii,.
where are situated the male or spermiducal papille, and
in which also opens the prostate gland (or atrium). The
sperm ducts are closely following the body wall, do not
run straight, but in a wavy, snake-like way, but are not
coiled. (In fig. 1 they are represented as straight
in order to make the fig, clearer.) The male pa-
pille, of which there is one pair, occupy the same place
as the inner seta in the respective somites. There
i1s only one seta left, the other, the outer one, being
abortive. The single remaining seta is not differentiated.
In three of the species, the penial setae are wanting, while
in Ocnerodrilus occidentalis and other species they are
either both present or one is wanting. The sperm ducts
which in some species are enlarged in the vicinity of the
male pore, are in this species of even width throughout
their length. The ducts are only imperfectly joined.
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While forming one single tube as far as their outward
form is concerned, they still remain separated, the ciliated
lumen of each being readily visible even close to the
papillae (fig. 57). The absence or presence of a enlarged
and differentiated lower part of the sperm ducts 1s of the
greatest importance as a species characteristic. A similar
modification of the sperm duct 1s found in Pygmaodrilus.
The prostate gland 1s smaller than in most other species,
except in Ocnerodrilus guatemale. In Ocnerodrilus occi-
dentalis it passes from somite xvil to xxiv, or turther
yet; but in Ocnerodrilus Beddardi it occupies only two or
three somites, and in Ocunerodrilus guatemale only one.
[t 1s bent several times on itself (in this there is no con-
stancy) and ascends first upward. The inner epithelial
lining consists of only one layer of tubular cells similar as
in the other species and as in Gordiodrilus.

There exists in the prostates of the various species two
more or less differentiated parts. Generally there is an
upper only glandular part and a lower part which is
muscular and which connects with the male pore. In
these species, Ocnerodrilus sonore and guatemale, this
lower part is much less differentiated, containing tubular
oglandulous cells, and this part of the prostate differs only
in the addition of two muscular layers. In the other
species the muscular part of the prostate is much differ-
entiated and entirely void of the tubular glandulous cells,
so characteristic of the upper part of the prostate in all
the species.

In Ocnerodrilus Beddard: the lower part of the prostate
1s narrower, slightly tapering towards the purely glandular
part (fig. 55). In O. sonore (fig. 59) the lower muscular
part is thicker than the upper glandular part, gradually
decreasing in size towards the distal end. 'The prostate
of O. guatemale is only half as long and about one-third

]
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or one-fourth as wide as this organ in any of the other
species and very characteristic in appearance (figs. 653
and 66). At the apex of the male papilla there 1s a small
oland without any visible lumen.

The ovary 1s situated 1n somite xiii, as is generally the
case 1n Oligochaeta. Itis attached to the anterior septum.
The disposition of the ova is the general one, the larger
ones being on and towards the outside and upper margins
of the oyvary with the smallest ones further in. The
ovary 1s pressed close to the parietes of body.

-

The oviduet consists of one pair of trumpet-shaped

organs in somite xiv, one for each ovary. The ovipore
1s situated 1n this somite, opening outwardly 1n front ot
the 1mner setae. 'The interior funnel opens into somite
xi11, 1n close proximity to the ovary, and is engaged in
the septum between somite xi11 and xiv. It offers no
great peculiarities in its structure, but 1s more rounded
than in Ocnerodrilus occidentalis (fig. 17).

The spermathece (fig. 1, 27, 28, 29) consist of one
pair of flask or club-like bodies, situated 1n somite ix,
opening externally behind the anterior septum in the in-
tersegmental groove between that septum and the wviii.
The shape is flask or club-like, thickest at the inner free
end, gradually tapering towards the spermathecal pore.
It 1s narrowed at the middle and furnished with a varying
number of diverticula, from two to six. These diverticula
are short, of -various length, but never as long as the
width of the spermatheca at the point of attachment.
The smallest ones are wartlike. They are mostly situated
at the upper broader end of the organ, and rarely more
than one 1s found further down. In the diverticula the
spermatozoa are seen massed. The inner lining of the
spermatheca consists of tubular cells, which 1n cross-
section appear circular, with large round nuclei. The

210 SER., Vor. TII. (19) January 19, 1833,
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outer lining is very thin, with few nuclei. The lower
part of the spermatheca is muscular, and appears to be
constructed as in Gordiodrilus. There are a few minute
oblong glands at the base of the spermatheca, at its junc-
tion with the body wall. The external spermathecal
papilla is, at full maturity, quite large and prominent.
The form and existence of the spermatheca offer i1m-
portant characteristics of specific value. In Ocnerodrilus
Beddardi and limicola there are small diverticula. In O.
agricola, O. Rose, etc., the spermatheca is round, or
cylindrical, with no diverticula, while in Oecnerodrilus occi-
dentalis the spermatheca are entirely wanting. In all
the species examined by me the spermathecal porus 1s
situated in somite ix, but in the species described by
Beddard the porus, as well as the organ itself, appears
to be in somite vii.* The structure of the spermathe-
ca in the various species is very much the same; in 0.
sonore the muscular part 1s wanting.

The spermatozoa are found with moderately long,
straight, not wavy or screw like, tails.

Nervous system. The chephalic ganglion 1s about four
times broader than high, emitting a large, generally three-
torked branch, towards the prostomium. A network of
bloodvessels emanating trom the upper branches of the
lateral wvascular trunks and ftrom the dorsal wvessel, 1s
spread over the cephalic ganglion in a way similar to what
is found 1in Ocnerodrilus occidentalis. The ventral
canglion emits one pair of lateral gangha in each somite.
The pharyngeal plexus emits one pair of ganglia up-
wards to the pharynx, and one pair laterally towards the
body wall.

* There is some uncertainty as to its location. Beddard says once that 1t 1s
found "in somite ix, while three or four times the statement reads in viil.
The former probably 1s a misprint.
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Ocnerodrilus guatemal® ». sp. Fig. 61, 62, 63, 64,
65, 66, 76.

The clitellum is small from somite xiv to xviii.
The body is long, slender, of even thickness throughout,
with a glossy lustre, and of dark opaque brown when
preserved in alcohol. In this it differs tfrom 0. agricola,
which always preserves its light and semi-transparent
color. The size 1s about one and a tourth inch by three-
fourths line long, of course with some variations. It 1s
one of the longer and slender worms.

The septal gland in somite v 1s almost twice as long as
the one in somite vi. It 1s deeply lobed: this i1s also the
case with the other glands. The size of the anterior
oland 1s very characteristic. The gland in somite vii is
much smaller, and resembles, 1n 1ts proportions to the
surrounding glands, those of Ocnerodrilus Hendrier, from
which it, however, differs in the lobing of the glands.
In O. Hendrie: they are almost entire, while in the pres-
ent form they are deeply lobed. The glands in vii and
viil are small, of almost equal size, but the one 1in vii,
as usual, 1s the smallest of the tour.

The spermatheca 1s very small, the smallest found 1n
any species. In fully matured specimens the height
of the spermatheca 1s not quite equal to the width of the
esophageal diverticulum. The form is very much like
that ot O. sonorce, but the size is even smaller, and as it
i1s generally lying flat against the parietes, it may be easily
overlooked. The lower part of the spermatheca is nar-
rower than the corresponding part in O. sonore, and the
whole organ is darker and more opaque. There is only
a trace of diverticula, the wall being slightly sacculated.
This species stands near 0. PBeddardi, sonore and
Hendriez, but its characters appear very constant, in
specimens collected several hundred miles apart, and I do
not hesitate to classify it a well-defined species.
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The prostate oland is one of the most characteristic parts
of this species, but unhappily all the specimens were con-
siderably macerated, and the finer structure could not be
made out. Specimens from Tamaju, in the highlands ot
Coban, showed the same characteristics as the specimens
from Guatemala city, and I believe the form and size of
the prostate constant. In structure the prostate gland
agrees with the same organ in 0. Beddardi, sonore and
Hendriei, but in size it is quite distinct, being even
smaller than the prostate in O. fHendrie:. At the male
papilla it is only about four times as wide as the width of
the seta, and at the inner apex it attains double that
size. It gradually increases in size from the male
pore, but still it is very slender, and compared to the
prostate of O. Beddard:, is not half as long and less than
one-third as thick. It is entirely confined to one somite.
The structure appears to resemble that of O. Beddard,
the lower or narrower part being furnished with tubular
olands, resembling those of the upper muscular part
only smaller.

There 1s a seta close to the male pore. The outer one
in the pair is wanting. In this it differs from 0. bed-
dardz, in which the inner seta of the couple 1s wanting,
but resembles O. sonore. It also differs in this respect
from O. Hendriez, in which species both sete of the
mner couple in somite xvili are wanting. There 1s no
enlargement of the sperm duct at the male pore.

Habitat. In garden soils in the city of Guatemala,
Central America, April, 1882. Also at Tamaju, on the
river Polochic, on the Atlantic side of the same republic.
In Guatemala city it occurred in the same locality as O.
agricola, but was found about a month later. It 1s a real
soil species. and I never found it in wet places.
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Ocnerodrilus sonorae, ».sp. Fig.s57,58,509,60.71,73.75.

This species comes nearest Ocnerodrilus Beddardi,
guatemale and Hendriei. Some ten specimens collected
agreed in the following characteristics:

The septal gland in somite v is of almost the same
size as the one in somite vi and this one again is only
hittle larger than the one in vii. The septal gland in
somite viii is higher than in 0. Beddard: and is only
little smaller than the gland in somite wvii. All the
glands are less lobed than in O. Beddard:.

The spermatheca (fig. 71, spth.), is of about one-half
the size as in 0. Beddardi, almost bag-like, very much
flattened and with no trace of diverticula. There is no
differentiated muscular part of the lower portion of the
organ, the whole being ot the same structure. The
spermatheca 1s about as long as the diverticulum 1s wide.
It 1s very transparent, and shows much smaller and more
irregular cells than the same organ of 0. Beddard:.

The sperm-sac (fig. 71, s. s.), in somite ix is large
and somewhat lobed. The sperm-sac in somite x is the
smallest of the four. The one in x1 is larger, but not as
large as the one in ix. The sperm-sac in somite xii is
very large, much larger than the others. Itis lobed and
fills the whole ot the somite. In no other species is the
sperm-sac 1n somite xi1 of such size; the size appears to
be constant.

The sperm duct has no enlargement at the male pore.

The prostate 1s short as in 0. BSeddard:, but it 1s more
cylindrical and the muscular part is not tapering toward
the glamdulur part, but on the contrary the prostate is
oradually increasing in size from the inner apex towards
the male pore. and the muscular part i1s in no way ditfer-
entiated as regard outline. This I consider a good
species characteristic of small variability. The prostate is
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much twisted and confined to two somites. In the inner
couple of setae in somite xvii the outer seta is wanting.

The wsophagus 1s greatly nipped by the septa, 1s much
sacculated and 1s wider than in any of the other species.
The clite/lum 1s very short comprising xiv, xv, Xvi, Xvii,
as in O. agricola.

The most characteristic teatures of Ocnerodrilus sonore
are: the very large sperm-sac in xi1; the sacculated ceso-
phagus: the form and size of the spermatheca.

Habitat. In moist soil near irrigation canals in San
Miguel de Horcasitas. Sonora, Mexico. As Ocnerodrilus
Beddardi appears to be confined to the Cape region of
Baja California in the vicinity of San José del Cabo, so
1s 0. sonore to date only ftound on the mainland of
Sonora, Mexico. |

Ocnerodrilus Hendriei, ». sp. Fig. 38, 39, 72, 77, 83.

%

Clitellum begins at the center of xi1 and extends to
center of xvi, thus comprising four whole and two half
somites.

Size of worm about 1'% inches by 3; line.

S permathecal pore in somite 1x as usual.

Owvipore in xiv and spermiducal pore in xvii as usual.

The 1inner couple of the seta in somite xvii 1s wanting.

The septal glands ditfer from those of other species
described 1n this paper. The anterior one 1n somite v
1s large, much larger than the one 1n somite vi. This
again 1s much larger than the one in somite vii which
again 1s of nearly the size as the one in somite vii, both
being very small. The characteristic points in these
oglands are thus the unusually small size of the two pos-
terior glands in somite vii and viii or in fact the com-
paratively small size of the three posterier glands com-
pared to the anterior gland 1n somite v, this gland being
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of about the same size as in other species. As regards
the lobing of the glands, it resembles that of 0. Rose,
that 1s the glands are almost entire, but the relative size
ot the gland 1s very different from what 1s the case in
that species. In 0. Hose the gland in somite vi1 is much
larger than the one 1n somite vin while 1t 15 of nearly
the same size as the one in somite vi. From Ocnero-
drilus ouatemale which this species resembles perhaps
more than any other, it 1s distinguished by more entire
septal glands, by a smaller spermatheca, etc.

The sepermatheca 1s very small, about as long as the
diverticulum ot the cesophagus 1s wide. It 1s contracted
on two piaces and greatly resembles the same organ in
(). limicola.

The sperm-sacs occur 1n 1x, x, x1, x11. The one in somite
Ix, as usual, situated principally above the diverticulum,
1s very large, filling the whole of the upper part ot the
somite. It 1s entire, not lobed. The sperm-sacsin x are
smaller, or even absent, but the one 1n vi 1s agui-n very
large. occupying a large part of the respective segment.
The one 1n xi1 1s situated as in the other species, and is
deeply lobed, but as regards size is much smaller than

the one in somite xi. In O. sonore the sperm-sac in
somite x11 1s very large.

The prostate gland is short, running through about two
somites. The muscular part is very small and the lower
part of the sperm duct i1s not enlarged. The specimen
being much macerated, I am not able to give a very ac-
curate description of these organs. There is a very small
zone around the male pore, partly extending ventrally.
The mner couple of seta in somite xvi1 1s wanting (fig.
T2 )i

As regards the size of the prostate, O. Hendrie: and
guatemal@ resemble each other more than they do other
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species. 0. Hendrier has the largest prostate of the
two, about as large again as the one in 0. gunatemale (fig.
65, 66 and 83).

The wvascular system resembles that ot Ocuerodrilus
ltmicola, and there 1s a large connecting vessel, evidently
a pulsating one, in somite ix, just behind the diverticu-
lum of the cesophagus. But this vessel is larger than in
0. limicola, and partakes in shape and size of the nature
of a heart, much resembling the one in the somite pos-
terior to it.

fabitat. Santo Tomas, Guatemala, Central America,
between Salama and Coban, on the road after a rain.

Ocnerodrilus limicola, ». sp. Fig. 31, 35, 47, 53, 78.

The Clitellum comprises at least five somites, extend-
ing from xiv to xviii, and encroaching on somites x111 and
X1X.

Spermathecal pore in somite ix, as usual, in the groove
between that and somite vii.

Ouvipore in somite xiv.

Male or spermiducal papille one pair in somite xvii,
and a pair ot prostate papille in somite xviii. The zone
surrounding the papille is small, and does not extend
across the ventral region, as in O. agricola.

The septal glands are in somites v to viii, as usual.
The anterior three glands are the largest, of nearly equal
size, but the one in somite v is slightly longer. All the
glands are characterized by being much more deeply
lobed than 1n any other species, even more so than in O.
Leddardi and guatemale. The posterior gland in somite
viil 1s, as generally, the smallest. |

Spermathece (fig. 31-35. s. spth.) one pair in somite
ix. This organ is smaller in this species than in any of
the other which possess spermatheca, except O. guate-
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male. The form is irregular, cylindrical, contracted in
several places, and with a few only slightly elevated or
wart-like diverticula, hardly differentiated from the main
pouch. In general appearance it comes nearest to that
of O. Beddard:, but it is smaller, and the diverticula are
less prominent.

The testes are in somites x and xi1, and offer no pe-
culiarities. The sperm-sacs are very large, and always fill
the somites ix to xii. The sperm-sac in somite ix 1s situ-
ated asin O. Beddard: and O. agricola. Itis deeply lobed
as in these species. The sperm-sacs in somite xii are
similarly situated and lobed as in the species just referred
to. Quwary and oviduct, as usual, respectively in somites
x111 and xiv.

The clitellum does not show the peculiar zone around
the male pore as in O. agricola, and the male papilla is
very small and not prominent.

The inner pair of seta in somite xvii 1s wanting, simi-
larly as in 0. agricola, Hendriei, etc.

While all other species contain only one pair of pros-
tate glands, O. limicola possesses two pair, one in somite
xvii and one in xviii. The one in somite xvil opens 1n
the male pore, together with the sperm duct. In Gordio-
drilus robustus, as lately described by Beddard, there are
two prostates on each side opening in two consecutive
somites, but only one pair of sperm ducts, both sperm
ducts opening in one pore. The prostate itself i1s un-
usually narrow at the distant end, thicker at the middle,
and then again gradually tapering towards the muscular
part. This muscular part is narrowest close to the gland-
ular part, from which it gradually increases in size to-
wards the male pore (fig.53).

The sperm ducts are not enlarged close to the pore, as
in at least three other species, 0. agricola, Rose and con-

lractits.
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The 1mner couple of the sete in somite xvii, close to
the male pore, 1s generally tull, though in some specimens
there was only one seta. The pair in xviii 1s also present.

A most important characteristic of the speciesis a con-
necting secondary vessel in somite ix. In other species,
except O. fHendriei, so far known, the two pair of hearts
in somites x and xi are the only four secondary vessels
which connect the dorsal and ventral vessels. But in
(). limicola we find one pair of large vessels in the poste-
rior part of somite ix, just behind the diverticulum, which
connects the two main vessels. This connecting pair is
cylindrical of almost even width, and evidently does not
pulsate, or pulsates only weakly, judging from its appear-
ance 1n preserved specimens (fig. 31, ¢. ).

In size Ocnerodrilus limicola stands between O.
Peddardi and O. agricola. 1t 1s decidedly smaller than
agricola, especially as regards the part anterior to the
clitellum. Too much importance must not be placed on
the size of any of the species, as they vary considerably,
and the smaller individuals are equally sexually developed
as the larger specimens.

Habitat. This worm I found 1in a clear running mill-
race and pond at El Portal, a hacienda close to Antigua
Guatemala, in Guatemala, Central America. It appears
to be strictly a water species as 1 did not find 1t in the
drier soil outside of the pond. All the other species
hitherto known either live both in water and in drier soil,
or 1n soil only, and must be considered as semi-aquatic
or terrestrial.

Ocnerodrilus Eiseni Beddard.

This worm lately described by Beddard differs, accord-
ing to that author, from the other species as regards the

LI ]

tollowing points: Clitel/lum extends from somites xiii to
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xviil,and does notencroach on the adjoining somites. Such
distinct clitellum 1s not possessed by the other species, in
all of which the clitellum encroaches on the adjoining
somites. The inner pair of se/e in somite xvii is wanting
entirely. In this respect this species differs from many
other species, except O.agricola, Hendrier and contractus,
which all possess this characteristic.

S permathecal pore between somites vii and wviil, and
the spermalfiecce 1n somite v, are smaller than the
spermatheca in 0. agricola. All other species possessing
spermatheca have this organ (one pair) situated in somite
1x. No spermathecal diverticula. Owuzpore in xiv and
oviduct 1n the same somite, opening with the funnel in
xi11 behind the ovary. No enlargement of the sperm duct
close to the male pore. Prostate with a long, narrow,
muscular tube.

Buceal cavity extends through three somites and the
pharynx to the fifth, as in other species. The buccal
cavity of all species examined by me appears shorter,
though the want ot septa makes the limits uncertain.

The wsophaguns 1s widened at the junction of the
diverticula, which 1s not the case in the other species,
at least not to the same extent. The cihated tubular in-
testine 1s narrower than the wsophagus, and differs in this
trom other species, all of which have the cesophagus and
tubular intestine of more or less the same width.

Nephridia degenerate in somites x and x1, as 1s the case
to a greater or lesser degree in other species, and the
posterior nephridia are enveloped 1n large peritoneal cells.

Testes 1n somites x and x1.

Habitat in soil, not in water.

As will be seen from the above characteristics this
species differs from all others in having the spermatheca
in somite viii. It undoubtedly comes nearest to O. agri-
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cola, the spermatheca of the two species being of the
same general form, but much largerin 0. agricola. The
clitellum in the latter species is also the smallest.

Ocnerodrilus Rosa, ». sp. Figs. 23, 24, 25, 26, 36, 48,
79-

This is a small species, in size a little longer but not
any wider than Ocnerodrilus occidentalis or about 1
inch by 34 line. The body-wall is peculiarly thin, es-
pecially in somite xii, and more transparent and less
tough than in O. occidentalis.  Clitel/lum commences at
the anterior 4 or 14 of somite xiii and extends to xvii.
There is no ventral zone surrounding the male pore as in
0. agricola which this species otherwise comes near.

The sefe are as usual, and the inner couple in somite
xvil 1s wanting.

Spermathecal pore in xix.

Ovipore as usual in xiv and Spermiducal or male
papille (one pair) in xvil.

This species appears to torm a group with O. contractus
and agricola.

The upper part of the peristomium is longer than the
second somite, but the prostomium appears smaller than
in other species. The buccal region extends to the pos-
terior part of somite ii when the worm is contracted.

Pharynx occupies somites iii, iv and v and is as usual
very muscular and glandular, but the salivary glands on
the upper side are much larger than in any other species,
projecting backwards and encroaching on somite v 1n
such a way that the septal gland in this somite is pushed
backwards into somite vi.

The four septal glands in somites v—viii are smaller
than in other species and crowded together in the space
below three segments. In other words, the salivary
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olands are larger and the septal glands are smaller than
in other species. In reality they are confined to the same
somites as other species of the genus. |

The anterior septal gland in somite v 1s hardly any larger
than the one in somite vi. The one in vi1is hardly lower
than the one in vi, while the septal gland in somite viii is
much higher than in other species except O. occidentalis.
but with a much smaller base. The anterior septal gland
has the broadest base, those following have shorter bases,
and the last one in somite viii has the shortest base of
all: this is the opposite of what is the case in the other
species. DBut this peculiarity 1s not the only one as re-
gards these glands. They are all of them less lobed
than in any other species except perhaps O. occidentalis
and HHendrier, the anterior gland 1n somite v being espe-
cially entire and continuous in outline.

The asophagus which in most other species 1s tubular
and hardly contracted is in this species very much nipped
by the septa. Its walls are also thicker except in somite
x11 where they are remarkably thin and transparent. In
this somite also, the tubular intestine (or posterior part
of the esophagus) i1s narrower, the sacculated intestine
commencing first in somite xiil, where, as usual, 1s also
found the ovary. The inflation of the sacculated intes-
tine 1s not any greater in somite xi than in any of the
other clitelhial somites.

ZTestes in x and x1 as usual.

The sperni-sacs are small, of undecided form situated
in the upper part of somites 1x, x, x1 and x11.  The an-
terior and posterior sperm-sacs are not deeply lobed. In
this respect the species differs from all the others.

The spermatheca (fig. 23—36) 1s long, cylindrical, of
even outline, thick and opaque, without any trace ot di-
verticula. It resembles that of O.agricola 1n this respect,
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but in shape it is entirely and characteristically different
from the one in that species. It 1s about one-third as
thick and three-fourths as long as the diverticulum of the
esophagus. The spermatheca of 0. agricola 1s about
one and one-half times thicker than the diverticulum,
and almost globular in outline.

The ciliated rosettes are in this species smaller, as com-
pared to those ot other species.

The prostate glands are very slender and twist consid-
erably, extending behind the clitellum, or as far as the
end of somite xx. In width they are about the size of the
widest part of the ventral ganglion. "The prosiate con-
sists of two distinct parts: the more distant one, which is
glandular, and the one nearest the male pore, which 1s
muscular. The glandular part 1s by far the longest, as
well as the widest. In form it 1s cylindrical, of the same
width throughout its length, and not tapering as in some
other species. This glandular part consists of a single
layer of epithelial cells, just as in all other species.

The muscular part i1s 1n this species very long, occupy-
ing about the length of one and two-thirds somite, and
about one-third or one-half longer than the enlarged part
of the sperm duct. In width the muscular part of the
prostate 1s shightly narrower than the glandular part. Itis
also more transparent. The transverse muscles are very
conspicuous (fig. 24), enclosing a large, regular and well
defined lumen. The prostate and the sperm duct are en-
tirely independent of each other until they reach the male
pore, in which they both open apparently separately.

The muscular part of the prostate 1s a little less than
one-haltf as long as the glandular part, and somewhat
narrower. It is narrowest close to the glandular part,
and then becomes wider towards the male pore. The
oreater part, however, is of even thickness. In the
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vicinity of the male pore it narrows considerably, but
widens again nearer the pore. The interior lumen of the
muscular part 1s much wider close to the glandular part
of the prostate. The walls of the muscular part consist
ot spirally wound muscles, which enclose a row of gland-
ular bodies arranged at intervals 1n globular masses around
the lumen (fig. 25).

Sperm ducts. The most important character of Oc-
nerodrilus Rose 1s connected with the sperm ducts. In
all the others, except O. contractus and agricola, the two
ducts on either side unite in somite x11 into one continuous
duct, of equal size and thickness throughout its course,
and even in the somite of the male pore (xvii) is in no
prominent way ditferentiated. But in Ocnerodrilus
Mose the sperm-tube 1s prominently modified in xvi
and xvii. It is there enlarged to about five or six times
its original or usual size, forming a kind of long, cylin-
drical, shuttle-like at both ends, tapering enlargement,
the lumen of which i1s somewhat wavy and as wide
as the sperm duct before it enters the enlargement. The
transition between the narrow and the wide part of the
duct 1s short, but gradual. Compared to the prostate
oland, this enlargement of the sperm duct is about one-
tourth wider than that organ at its widest point. It is tlat
or compressed, and when 1n its natural state lies closely
pressed to the parietes of somites xvi and xvii, parallel
to the ventral ganglion. In length this enlargement
reaches from the middle of somite xvi to the anterior end
of somite xvi, thus occupying a length of almost, but not
entirely, one and one-half somite. The enlargement is
about one-third wider than the widest part of the ventral
canglion in the same somite.

The enlargement consists of a heavy longitudinal layer
ot muscles, composed ot small, shuttle-like cells, arranged
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longitudinally. These directly enclose the original duct.
A transverse layer of muscles surrounds the whole en-
largement.

Habitat, under damp moss at springs at San Antonio,
near the city of Guatemala, Central America,.

Ocnerodrilus contractus, ». sp. Fig. 42, 43, 45. 50.
51, 52, 67, So.

C'litellum occupies xiii—xviil. The Inner pair of setw
in somite xvii is wanting. One very elevated papilla and
a narrow half-moon like groove around the male pore,
but no ventral zone.

The septal glands resemble those of O. occidentalis

L]

and 0. Rose. The gland in somite v 1is not larger
than the one in vi. but somewhat smaller. The
oland in somite vi is the largest of the four glands. The
oland in somite vii is of nearly the same size as the one n
somite v, or slightly smaller. The gland in somite vii 1s,
as usual, very small as to height, but not as narrow ot base
as the corresponding gland in O. Hendriez. All the
olands are only slightly lobed, almost entire in their
margins. The relative size of the septal glands distin-
cuishes this species from O. fHendrie:.

The salivary glands of the pharynx are rather deeply
lobed, the lower glands being the largest ones.

The septa supporting the septal glands vary in size,
and are all much thinner than for instance in O. Hendrie:.
The one between viii and ix is the thickest. The one
between viil and vii 1s much thinner, and those between
v and vi and vi and vii are the thinnest, both being ot
nearly equal size.

The spermatheca is cylindrical, rather even in outline.
[t is larger than the same organ in O. Hendriez, but not
as large as in O. Fose, though of about the same form
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as in that species. The length ot the spermatheca 1s not
quite equal to that of the cesophageal diverticulum, while
in 0. Rose it is longer than the said diverticulum. These
measurements refer to sexually mature species. The
lower part of the spermatheca 1s narrower and muscular,
the muscles being arranged in two directions. The outer
circular layer i1s the thickest, and reaches only to the
pouch part of the spermatheca. It contains large round
nuclei. The longitudinal layer extends all around the
spermatheca, and 1s narrower than the inner epithelium
of the pouch. The cells of the epithelium are narrower
and less regular than in O. Beddard:.

The cesophagus is contracted at the septa similarly as in
O. Hendriei and Rose. The sacculated intestine begins
in somite x11, and differs in this respect from 0. Rose,
in which species it commences in somite xiii.

The sperm-sacs are large, and in mature specimens con-
stant in size and are characteristic of the species. The
one 1n somite 1x consists of an enormous sac, not lobed,
which fills the whole somite. The sperm-sac in somites
x and x1 are narrow, but long, reaching from the dorsal
to the ventral parietes. The sperm-sac in xiu1 1s lobed,
and attached in the usual way to the anterior septum. In
0. Rose the sperm-sac in somite x is generally wanting,
and always, when present, 1s of very small size.

The zascular system resembles that of other species,
but there is no connecting vessel in somite 1x, as in O.
Hendrier and limicola, which former species the present
form otherwise much resembles. From O. /Zzmicola, which
possesses this connecting vessel, the present speciesis dis-
tinguished among other things by its almost entire septal
cglands, by one pair of prostates, etc.

The lower part of the sperm duct is muscular, enlarged

and shuttle-like, in very much the same way as in O.
2n SEr., Vou. III, ( 20 ) January 19, 1893,
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Rose and agricola. But the relative length is not the
same. In O. contractus this muscular swelling of the
sperm duct is as long as the muscular part of the prostate,
while 1n 0. Kose this part 1s about one-fourth to one-third
smaller than the muscular part of the prostate.

The lumen also is wider in this species thanin O. Hose.
In O. contractus the lumen is considerably wider than the
narrow part of the sperm duct, while in 0. Fose the
lumen 1s narrower than the sperm duct proper. In O.
contractus the lumen occupies about one-third of the en-
largement, while in 0. Aose it occupies only about one-
sixth or one-seventh. The enlargement consists of
two additional layers, one exterior of transverse muscles,
which part 1s very thin, and one interior of longitudinal
rhomboid cells, arranged obliquely.

The prostate 1s long, cylindrical, not tapering, with a
long muscular lower duct, of similar form and construc-
tion as in (). Roese. This muscular part of the prostate
1s of the same length or slightly shorter than the muscular
part of the sperm duct. The glandular part of the pros-
tate 1s shorter than in O. Rose. or about one and one-half
times larger than the muscular part. In 0. Rose it is
over twice as large as the muscular part.

The ovary is in xi11 and the oviduct in somite xiv, as
usual. The ovary, athxed to the anterior septum, con-
tains very large globular or circular ovae. The oviduct

]

1s almost straight, gradually increasing in size towards

J

the funnel, which is not distinctly set, widened or re-
flected.

The cephalic ganglion 1s in somite 111, and the infra-
pharyngeal ganglion, which is very large, is between
somites 111 and 1v, as usual.

Habital, in pools close to the road, near LLlano Grande,
in Guatemala, Central America.
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Ocnerodrilus agricola, ». sp. Figs. 34, 41, 44, 46, 34,
SI.

Clitel/lum 1s very small, occupying only four somites,
from xiv to xvii, inclusive, sometimes transgressing on the
adjoining somites xii1 and xviil. But the shortness of the
clitellum 1s not its only characteristic. It does not extend
to the region nearest the ventral ganglion, as in the
other species, but immediately around the male pore in
somite xvi1 it shows a half-moon like margin, leaving a
round disk-like zone surrounding the male pore. DBut
this zone 1s much thickened, of a somewhat different
structure from the clitellum. The specimens having be-
come much macerated, I could not fully make out this
structure, but it occupies the whole width of somite xvii
and part of xvi, on which latter it curves with a concave
sweep towards the anterior part of that somite.

Spermathecal pore in somite 1x, close to the septum and
in the inter-segmental groove.

Spermiducal papille, one pair in somite xvii.

Ovipore in somite xiv.

The anterior septal gland in somite v 1s longer and
broader than the one in somite vi. The septal gland in
somite vii 1s very low, and is the smallest one of the four
oglands. The anterior gland 1s less lobed than in 0.
Beddardi, or in O. g

The septa 1n the gland bearing somites are, as usual,
thicker than the other septa.

‘natemale.

Spermathece, one pair, are found in somite ix. In
shape the spermatheca differs from those of the other
species, in being almost globular without any diverticula,
and of a size at least twice as large as the spermatheca of
Ocnerodrilus Beddard:. lIn general shape it agrees with
the same organ in 0. Eiseni, as described and figured by
Beddard, butitis larger and more globular, apparently but
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little varying in shape or size in sexually mature worms.
The lower part of the spermatheca i1s muscular, but there
are no glands at the base. The spermatheca fills the
whole width of the somite.

Zestes are found in two pairs, one in somite x and one
in x1, of the same shape and size as those in 0. Beddardi
and other species.

Sperm-sacs are tound in somites 1x, X, xi and xii, of the
same general form as those of 0. Beddardi. The sperm-
sacs in somite 1x are globular and lobed, but not as much
so as those 1n somite x11, which are deeply lobed, and
closely cover the anterior end of the sacculated intestine
like a collar. The sperm-sacs in O. Beddardi, agricola
and guatemale are all very similar. They do not enclose
nor even cover the testes, and the anterior and posterior
sperm-sacs are not connected with the middle ones. These
latter are unusually large 1n this species, occupying the
whole space in somites x and x1 between the body-wall
and the other organs. They are larger than in any other
species of Ocnerodrilus.

The ciliated rosettes and sperm ducts resemble those of
0. Rose and contractus, but the prostate glands are much
longer, extending from somite xvil to xxviil, as in 0. oc-
cidentalis, to which species, however, the present worm
shows no other affinity. The sperm duct 1s enlarged, or
rather is surrounded by a muscular swelling close to the
male pore. The enlargement 1s about one-third as long
as the muscular part ot the prostate.

The muscular part of the prostate 1s very long, cover-
ing approximately two somites or more, while the gland-
ular part of the prostate extends through nine somites.
In the other species with similar structure of the male
organs, the prostate 1s much shorter. Thus in O. //en-
driei and contractus, the glandular part of the prostate
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does not exceed two and one-half times the muscular
part, while in the present form the glandular part of the
prostate 1s about four times as long as the muscular part.
The ovary and oviduct are, as elsewhere, situated in
somites x111 and x1v, and offer no peculiar characteristics.
The inner couple of the sefee 1n somite xvi1 1s wanting.
The species is easily and best characterized by the large
globular spermatheca i1n somite i1x, which 1s so large that
it obstructs the view of the esophageal diverticulum.
The body-wall of Qcnerodrilus agricola is very thin,
much more so than in other species; it1isalso quite trans-
parent and white. As to size, this species 1s thicker than
any other. Epecially the anterior part i1s thicker than the
corresponding part of 0. Beddard:.
Habitat. Guatemala City, in Guatemala, Central
America, in garden soil. This species was never found
in running water, but always in moderately dry places.

Ocnerodrilus occidentalis, Zzsenz. Figs. 15, 16, 21,
22, 68, 69, 70, 82.

C'litellum occupies six to seven somites, from xiv to xix,
sometimes encroaching on somites xii1 and xx. It 1s not
always present, even in sexually mature specimens.

No spermathecal pores or spermatheca. Spermiducal
or male papille, one pair in somite xvili. The inner
couple of setz 1n somite xvil present; ovipore in somite
xiv—one pair; septal glands in somites v, vi, vii and viii,
The glands respectively in somites v, vi and vii are of
about the same size, while the one in somite viii, which is
generally in other species much lower, is in this species
of aboutthe same size as the anterior glands. The gland
in somite v 1s not longer than those in vi and vii, and all
the glands are less lobed than in other species.

The testes and sperm-sacs are differently arranged in
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Ocunerodrilus occidentalis than in any other species so far
known. Instead of two pairs of testes there is only one
pair. This one situated in somite x, attached to the
anterior septum. It 1s of the same general structure as
the posterior testes in 0. Beddardi, small, thin and heart
shaped. Instead of a pair of testes in somite xi, as might
be expected trom analogy with other species, we find
in this somite a pair of small sperm-sacs, which might
be mistaken for testes, and were so at first consid-
ered by myself. They are attached to the anterior
septum, varying in size, but always only slightly larger
than the testes, and never attaining to the size of the
sperm-sacs of the other species. This sperm-sac, which
15 situated in line with the testes in the somite in front, 1s
rounded, almost globular, with a more or less irregular
surface, like a more or less inflated or collapsing balloon.
It 1s turmished with a lower duct, which consists of a
muscular and glandular layer of cells which in the duct
are strongly ciliated. This duct reaches only to the
septum 1n somite x1, and then connects from there with
the anterior testes. I suspected first that this muscular
duct connected with the exterior through the body-wall,
in which case the sperm-sac would have served also as a
spermatheca, this organ being absent in this species, but
I could not find any connection between 1t and the body-
wall.

The lobed sperm-sacs which in other species are tound
in somites 1x and xi1, are not found in this species, nor 1s
there a pair of sperm-sacs in x, as in all other species.

The prostate gland is very long, several times bent on
itselt, and extending from somite xvin to xxvi, when tully
developed. The ciliated rosettes are in somites x and
x1, behind the testes and sperm-sacs. The sperm ducts
pass posteriorly and open with the prostate in somite vii.
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The seta of the inner couple in this somite are both
present (fig, 68). There are no spermatheca.

Ovary in xii and oviduct in somite xiv. The inner
opening ot the oviduct 1s tfound in somite xiii, close to
the ovary. It 1s of less rounded form than in Ocuero-
drilus Beddard:.

The nephridia are much smaller than in any other
species, and occupy only about one-fifth of the whole
width of the somite, while the nephridia in most other
species are very large, occupying the larger part of the
somite, the upper part of the nephridium of O. Beddard:
covering the whole width of the somite from septum to
septum. Those in front of and in the clitellum, except
the one 1n somite ix, are not surrounded by any peritoneal
cells. Those posterior to the clitellum are furnished with
a few such cells along the upper part of the nephridium,
the long, slender lower part being entirely free. The
quantity of such cells varies greatly with maturity of the
individual. In many specimens they are hardly traceable,
in others they are more prominent, but never to such an

extent as 1s the case 1n any of the other species, where
this glandular covering is most copious. As a rule, in
the sexually mature worms the peritoneal cells are more
numerous. In younger worms of 0. occidentalis 1 could
find no trace of them. The nephridium in somite ix is
always at sexual maturity furnished with peritoneal cells,
but only along its upper part. This is in analogy with
the development of the nephridia in Ocuerodrilus Bed-
dardi, where the nephridia in somite ix are larger than
any others anterior to the clitellum.

The alimentary canal offers the same characteristics as
in the other species, but the anterior portion is much more
contracted and shortened. Thus the pharynx is more
globular, and the esophagus and the tubular intestine
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are thicker than in O. Beddard:. The tubular intestine
is considerably nipped by the septa. The sacculated 1n-
testine commences in somite xii, and the inflation 1s widest
in the anterior somites, as in the other species. The
body-wall is much tougher than in any other species.

Size of worm, about three-fourth inch long by three-
tourth line wide.

From the above it will be seen that O. eccidentalis differs
in many important points from all other species known.
The septal glands in viii are very large, in all other species
they are very small, compared to the anterior glands.
Spermathec@ are absent. Sperm-sacs in 1x, x and xii
are absent. The one in xiis differently situated and of
a different structure from those in any other species.
The nephridia are smaller than in other species. The
number of bloodvessels in the cesophageal pouch are less
in number than in other species. The pouch itself at its
attachment to the cesophagus is not, or only a trifle, nar-
rower than at its greatest width, while in all other species
the pouch is much narrower at the attachment than else-
where (fig. 84).

With an increasing number of species known, it may
be necessary to arrange them in sub-genera, though at
present any subdivision of the genus would be super-

Huous.

Habitat. California, San Joaquin valley, at Fresno,
in garden soil. It comes to the surface when irrigation
1s practiced. So far only found in the garden of the
Eisen Vineyard, six miles east of Fresno. As | have in
vain looked for it elsewhere, it 1s possible that this worm
has been introduced there from some other locality with
plants, though I believe that the native habitat of the
worm 1s 1n California, as at the time of the first find no
foreign plants had been introduced.
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SETA.

But little mention has been made of the seta of the
different species. As species characters they are of
limited value, principally on account of the difficulty ex-
perienced in describing them properly, but also on ac-
count of the small variation between the different species.
In all the species the set@ are sigmoid of the lumbricid
pattern, and in their general form there is but little or
any difference between those of various species. DBut

in size the difference 1s greater, as may be seen from
houres 74 to 82, where are represented the setae of all the
varieties described by me. All the figures have been
drawn to the same scale (about 750 diameters) by means
of a camera, and are as exact as it was possible to make
them. The margins 1n all the forms are more or less
wavy, in some there 1s only a suggestion of undula-
tion, in others again the outlines are distinctly wavy. A
comparison of the figures will give a better idea than any
lengthy description. It will suffice to say that the an-
terior or free ends of the seta are more wavy than the
posterior parts. The setae of Ocnerodrilus Hendrier are
more wavy than those of any other species (tig. 77). and
are besides very characteristic in form. It is inter-
esting to note that the seta of this species differ, both in
size, form and waviness, trom the setae of 0. gunatemale,
its most allied species. The sete of 0. lzmicola are per-
haps the most characteristic of any, the general central
swelling here having given place to two rounded swellings
(fig. 78).

With our knowledge, extended through the discovery
of new species, the following must be the diagnosis of the
genus :
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Ocnerodrilus Eisen.

Small oligochetes inhabiting soil, water, or both. Cli-
tellum comprises the oviduct and the male pore.

Spermatheca. with or without diverticula, present or
wanting: in somite ix or viii, generally n ix. Sperm-
athecal pores in front of inner couple ot sete.

No differentiated penial setz: the inner pair in somite
xvil either wanting entirely or wanting in one seta, or
present. Nephridia paired, after the first few surrounded
by a smaller or greater quantity of peritoneal cells.

Alimentary canal without gizzard and typhlosole, but
with one pair of diverticula in somite ix. These diverti-
cula connect with the sophagus in the posterior part of
the somite near the posterior septum. No subnervian
vessel. One pair of hearts in somite x and one pair 1n
xi. Sometimes a stout connecting vessel in somite ix.
The ventral and dorsal vessels are, except in the som-
ites, generally only connected in somites x and xi,
and sometimes also in ix. One pair of lateral longi-
tudinal vessels from the diverticula of the esophagus.
Testes in x and xi. One or two pairs of prostate glands
(atria) in somites xvii and xviili opening in the same
papilla as the sperm ducts. The epithelial lining of the
prostate only one cell thick.

SYNOPTIC ARRANGEMENT OF THE SPECIES.
I. Spermatheca present in somite ix. Lower part of sperm duct not
enlarged.
1. In the inner couple of setm in somite xvii one seta is wanting.
The lower part of the prostate not greatly differentiated.

«. The spermatheca large, club-like, with several distinct but rudi-
mentary diverticula. The anterior septal gland is much
larger than the one behind in somite vi. The prostate not
exceedingly small. 0. BEDDARDI.

h. The spermatheca is small, slightly indented, but otherwise with
no distiet diverticula. The anterior septal gland twice as

long as the gland in somite vi. Prostate gland is nnusually
small, (). GUATEMAL®E.
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. Spermatheca very minute, without constrictions or trace of di-
verticula. The anterior septal gland only slightly larger than
the one in somite vi. The prostate not unsually small.

(). SONORXE.
9. The inner couple of setw in somite xvii 1s wanting.

d. Spermatheca cylindrical, contracted, but with no diverticula.
The septal gland in somite vii almost equal in size to the
one in somite viii. One connecting vessel in somite ix. The
prostate very small. (), HEXDRIEL

3. The inner conple of setx in somite xvil is present. The lower
part of the prostate is muscular and much differentiated from
the npper glandular part.

¢. One connecting vessel in somite ix. Spermatheca with a few
wartlike and rudimentary diverticula. The septal gland in
somite vii much larger than the one in somite viil.

(. LIMICOLA.
IT. Spermatheca present in somite xi, with no diverticula. Lower part
of the sperm duct with a large shuttle-like enlargement close to
the male pore.

/. Spermatheca very large, globular, much wider than the csoph-

ageal diverticulum. Sperm-sacin somite ix very large, lobed.
(). AGRICOLA.

y. Spermatheca long, eylindrical, not as wide as the width of the
wsophageal diverticulum. Sperm-sacin somite ix very small,
deeply lobed. 0. Rosx.

k. Spermatheca medinm, cylindrical, narrower than the width of
the diverticulum of cesophagns. The sperm-sac in somite 1x
very large, not lobed. (. CONTRACTUS.

I11. Spermatheca present in somite viil, with no diverticula. No en-
largement of the lower part of the sperm duct.

i. Spermatheca sac like, with no diverticula. Sperm-sacs in ix and
xil not lobed. O. EI1SENT.

IV. No spermatheca; no enlargement of the lower end of the sperm duet.

j. The septal glands in somites v, vi, vil and viii of nearly equal
size. No sperm-sacs in ix, x, and xii, and those in x1 very
small. The inner couple of set@ in somite xvil present.

(). OCCIDENTALIS.

D10GNOSES OF THE SPECIES.
Ocnerodrilus Beddardi:, n. sp.

Clitellum xiii to xix. No ventral zone in xvii. One seta
wanting in the inner pair in xvii. Spermatheca, one pair
in ix. club-like, medium size, small diverticula. Prostate
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short. The muscular part of the prostate is very short.
The sperm ducts not enlarged before reaching the male
pore. Large lobed sperm-sacs in ix and xii. No con-
necting vessel in somite ix. The septal gland in v largest.
Sacculated intestine begins 1n xii.

Ocnerodrilus guatemale, n. sp.

Clitellum very short, xiv to xviii inclusive. No ventral
zone. Spermatheca very short, sac or club-like, with a
distinct lower muscular duct, with only a trace of diver-
ticular swelling. The septal gland in somite v twice as
large as the one in vi. Sacculated intestine begins in
somite xii. No connecting vessel in somite 1x.

Ocnerodrilus sonore, n. sp.

Clitellum very short in xiv to xvii. In the inner couple
of setae in somite xvii, the outer seta is missing. Sperma-
theca small, bag-like, no diverticula. Septal glands in
v of almost the same same size as the one in vi, slightly
larger. The lower part of the sperm duct is not enlarged.
One pair of prostates in xvii; the lower or muscular part
of each duct is not narrower than the glandular part.
The large lobed sperm-sac in xii is the largest. Saccu-
lated intestine begins in xii.

Ocnerodrilus Hendriei, n. sp.

Clitellum from xiv to xix, encroaching on xiii and xviii.
The inner couple of seta in xvil is wanting. Sperma-
theca small, cylindrical, no diverticula, about as long as the
width of the diverticulum. Prostate short in two somites.
Sperm-sacsinix, xi, xil. The oneinixnot muchlobed. The
one in xi very large, not lobed, and the one in x11 much
lobed. Sperm ducts without swelling. One pair of con-
necting vessels in somite ix. The septal gland in v much
larger than the one in vi. The glands in vii and viil are
very small. Sacculated intestine begins 1n xi1.
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Ocnerodrilus limicola, n. sp.

Clitellum, xin to xix. No zone 1n xvi. The inner
pair of seta@ in somite xvil are wanting. Spermatheca,
small, cylindrical, with few, small, wart-like diverticula
1in somite 1x. Prostate short. "The sperm ducts not en-
larged before reaching the male pore. Large lobed
sperm-sacs present in ix and xu. One pair of connect-
ing vessels between the dorsal and ventral vessels 1n somite
1x. The septal gland in somite v is the longest. Saccu-
lated intestine begins in xii.

Ocnerodrilus Eiseni, Beddard.

Chtellum in x11 to xix. The 1nner pair of seta 1n xvu
i1s wanting. Spermatheca in vii, sack-like, medium, with
no diverticula. Prostate long. Sperm ducts not enlared
before reaching the male pore. Large lobed sperm-sacs
in ix and xii. No connecting vessel in 1x.

Ocnerodrilus fose, n. sp.

Clitellum, xi111 to xviii. The 1nner pair of the seta in
xvil 1s wanting. Spermatheca, one pair in ix. Form
long, cylindrical; no diverticula. Prostate very slender
and long, with a long muscular part. Sperm ducts greatly
enlarged close to the male pore. Sperm-sacs in ix,
x, xi, xii. The one in ix is smaller than in other
species, the one in xi1 not deeply lobed. No connect-
ing vessel 1n ix. Septal glands not deeply lobed,
almost entire. The one 1n v not, or hardly, larger
than the one in somite vi. Sacculated intestine begins

In somite xiil.

Ocnerodrilus contractus, n. sp.

W

Clitellum 1n xui to xviii. The inner pair of the setae
in xvil 18 wanting. Spermatheca, as long as the diverti-
culum of the cesophagus 1s cylindrical, even in outline,
with no diverticula. Sperm duct with a shuttle-hike en-
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largement near the male pore, occupying about one and
and one-halt somite; its lumen about one-fourth or one-
third as wide as the enlargement. Prostate with muscular
duct. Septal gland in somite v not larger than the one in
vi. Sperm-sac in somite ix very large, and longer than
those in x, x1 and xii. No connecting vessel in ix.
Sacculated intestine begins in somite xii.

Ocnerodrilus agricola, n. sp.

Clitellum in xiv to xvii. A large ventral zone in somite
xvii surrounding the male papilla. The inner pair of
seta in somite xvil wanting. Spermatheca, one pair in
ix, sack-like, globular, very large, with no diverticula.
Prostate long. Sperm ducts enlarged before reaching
the male pore. Large lobed sperm-sacs in ix and xii.
No connecting vessel in ix. The septal gland in v is the
largest. Sacculated intestine begins in xii.

Ocnerodrilus occidentalis, Eisen.

Clitellum, xi1 to xix. No zone i1n xvii. One seta is
wanting in the inner pair in somite xvii. No sperma-
thecae. Prostate very long. Sperm ducts not enlarged
before reaching the male pore. No connecting vessel
in ix. One pair of testes in x. No large lobed sperm-
sacs 1n 1x, x and xii. One pair sperm-sacs in xi, with
muscular duct. The septal gland in v not longer than
the one 1in vi, and the one 1n viii not smaller than the
others. Sacculated intestine begins in xii.

The athinities of Ocnerodrilus have already been com-
mented upon by Beddard, and he has pointed out the re-
lationship of our worm with Pontodrilus, Photodrilus,
Microscolex and Gordiodrilus. The latter genus he
places in the same family as Ocnerodrilus, and retains
the name ot Ocnerodrilida.

In this I cannot exactly agree. It is, however, entirely
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too early to successtully generalize as regards the rela-
tionship of these worms, as it is evident that a whole class
of worms must exist which forms connecting links between
the land and water Oligochatae, and of which class so far
only very few genera are known. They have escaped
the casual collectors by their minuteness, while the stu-
dents of this class of worms have had only little oppor-
tunity to collect in tropical countries. When these
minute Oligoch@tae have become better known we will be
able to generalize without running the risk that the next
investigator will, with equal propriety, upset all our views.
While Gordiodrilus in many respects greatly resembles
Ocnerodrilus, it appears to me that it differs too much
and in too many important points to be placed in the same
family. As Benham remarks, the aftinities of both genera
are greatest with many genera of the large family of
Cryptodrilidae, least of all perhaps with Cryptodrilus.
From Gordiodrilus our genus difters principally 1n
having salivary pharyngeal glands. Gordiodrilus has
none. Also in having a pair of cesophageal pouches,
while Gordiodrilus has only one. This latter 1s very
differently constructed from the pouches in Ocnerodrilus.
In Gordiodrilus the prostate and the sperm duct open in
different pores, similarly as in Acanthodrilida, while 1n
Ocnerodrilus the prostate and sperm duct open in the
same pore. In Ocnerodrilus the male pore 1s invariably
found in somite xvii, while in Gordiodrilus it opens in
somite xviii. The prostates in this genus vary consider-

ably, in one species opening in somites xvii and xviii ( G.
robustus), in another in xviili and xix (G. elegans), and
in another in xx and xxi ( G. fenus).

The following comparative table will show the differ-
ences and similarities of the two genera:
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Seta,

{Clitellnm.

Nephridia.

Alimentary.

Testes,

Vessels,

{)varies.

Spermathece,

Spermiducal
pore.

(Vas deferens)|

Oenerodrilus.

Paired, of
pattern,

nsual Inmbricid

Variable, always including the
male papillee.

‘Paired, after the first few sur-
| rounded by a smaller or
greater mass of peritoneal
cells.

lN{J vizzard.
|

No typhlosole,
One pair of diverticula of the
esophagus in somite ix,

Only longitudinal parallel
bloodvessels in the divertie-
nlum.

In x and x1, or only in x.

‘No subnervian vessel,

|

Two pair of large hearts in x
and xi.

One or two pair of prostate
glands opening in xvil (and
xviii),

Sperm ducts open in the same
pore as the prostate.

In x1i1.

One palr, or none, in viil or
1x, generally in ix. Diver-
ticula rudimentary or ab-
sent,

Always In xvii.

(fordiodirilus.

Same,

Same.

Same,

Gizzard generally, but not
always absent.

Same,

One single diverticulum of
the esophagus.

Longitudinal and transverse
bloodvessels in the divertic-
nlam.

Sanle.

Same.

Same.

One or two pair of prostate
vlands opening in two con-
secutive somites, in xvii,
Xvili, XIX, XX Oor xxi.

Sperm ducts open independ -
ently of the prostate, and
in the same somite as one
of the prostates, but not in
the same pore.

Same.
Two palr or one pair, in vil,

vill. Diverticula rudiment-
ary or absent.

In xvii.
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Considering these differences, I propose to place Gor-
diodrilus in a family of its own, Gordiodrilide, which
might be characterized as follows (the description being
atter Beddard) :

(GORDIODRILID .

Small slender terrestrial oligochaeta, with paired seta
of the usual lumbricid pattern. Clitellum includes the
male pore. Nephridia paired, after the first few sur-
rounded by peritoneal cells. No pharyngeal or salivary
glands. Large septal glands investing the cesophagus in
somites v to vii. No typhlosole. (E'sophaous with o
single median ventral diverticulum. No subnervian
vessel. Two pairs of hearts in x and xi. Testes in x
(and x1). Prostates opening independently of the sperm
ducts.  Spermiducal pore in xvizi. Ovaries in xiil. Ovi
ducal pore in xiv. Spermatheca variable, in vii or viii.
or absent, with no or rudimentary diverticula. No penial
setee, no subnervian vessel, and no blood vessels on the
nephridia.

OCNERODRILID AE.

Small slender terrestrial oligochaeta, with paired seta
of the usual lumbricid pattern. Clitellum includes the
male pore. Nephridia paired, the first row with no peri-
toneal cells, the posterior nephridia with more or less
peritoneal cells. Large pharyngeal or salivary glands.
LLarge septal glands investing the esophagus in v to viii.
No typhlosole. (Esophagus with one pair of lateral
pouches or diverticula in somite ix, through which pass a
pair of large lateral vascular trunks. No subnervian ves-
sel. Two pair of hearts in x and x1 (and sometimes a
third, smaller, in xi). Testes in x and xi. Sperm ducts
always opening in the same pore as a large prostale in xvii.

Sometimes an additional prostate opening independently
2D SER., Vou, ITL {21 ) January 19, 1893,
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in xviil. Ovaries in x11. Oviducal pore in xiv. Sperma-
thecae, one pair or none in viil or 1x, with no or rudiment-
ary diverticula. No penial sete and no subnervian
vessel. No blood vessels on the nephridia.

Among other genera which Ocnerodrilus resembles,
Pygmaodrilus appears rather prominently. I will here
only call the attention to the long prostates which are
differentiated into a muscular and a glandular part, and
which extend through many somites, just as in Ocnero-
drilus and Gordiodrilus. The swelling or muscular en-
largement possessed by some species of Ocnerodrilus
resembles greatly that of Pygmaodrilus. The greatest
difference between that and our genus is the arrangement
ot the ciliated rosettes which in Pygmaeodrilus are in-
vested by the sperm-sacs, while in both Ocnerodrilus and
Gordiodrilus they open independently. The paired di-
verticulum of the @sophagus is also found in Pygmao-
drilus.

Ot all the various characters in which Ocnerodrilus
and Gordiodrilus resemble each other and in which they
also differ from the genera of Beddard’s Cryptodrilida,
the absence of bloodvessels on the nephridia and the
single cell structure of the glandular part of the atrium
are the two most important ones. The character derived
from the presence or absence ot diverticula on the
spermatheca is weaked by the fact that the diverticula of
this organ vary greatly in size, or are entirely absent in
some species of the same genus. The absence of a gizzard
is of late consigned to a mere species character (by
Beddard), and the form and arrangement of the seta
can 1n no way be considered ot equal value to the ar-
rangement of the inner organs. The presence of septal

'\IH“

clands in our two genera 1s also ot great importance, as

6

connecting them with lower tforms. The saftest we can
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say at present is, that Ocnerodrilus and Gordiodrilus
are connecting links which, through their relationship
with Pontodrilus, Photodrilus, Microscolex and Pygmao-
drilus, connect the limicolid oligoch@ta with the higher
terrestrial forms.

[ append some diagrams to show the arrangement of the

-

several organs, etc., in the genera, which mayv be best
o : : il

J

compared with Ocnerodrilus. Some of these diagrams
are borrowed trom Benham’s admirable paper (An At-
tempt to Classify Earth Worms). The diagram of Gor-
diodrilus has been compiled from Beddard's paper on
this genus.
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Oenerodrilus | Beddardi n. sp. | guatemalen. sp.| fonorae n. 8p.

Clitellum in | xiii to xix,
somites ‘No ventral zone

Inner cuup]elTlle inner seta
of sele in :-_tuﬁ| is wanting.
mite xvii; |

Spermatheca: [Medium size,
\club-like, with
rudimentary di-

verticnla, In|

somite 1x.

Septal glands: Larger than the
The one in one in vi,
somite v is:

Lower part of Not enlarged.
gperm ductin
somites xvi
and xvii:

Prostale: |One pair in so-
mite xvii.

Large lobed Present.
Eperm-sacs
in ix and
xii

Saccnlated in- x1i,
testine com-
mences in

Connecting Noune,
vessel in so-
mite ix be-
tween v, V.
and d. v.

xiv to xviii., | xiv to xvii.
NO Zone, No zone,

The outer seta The outer seta
is wanting. is wanting,

Very small, no Verysmall, bag-

Hendriei n,sp. | limicolan, sp.

sxiii to ixviii, xiii to xix, No
or xiv to xvii. venlral zone.

No ventral
ZONe,

. Both setms

wanting,

Both sets
present,

Small, eylin- Small, eylin-

diverticula. In like; no divarti-!drical. No di- drical, a few
gonite ix, cula, In sumltEi?erticuIa. In wart-like di-
ix, somite1x. verticula. In

Very mueh lar- Of almmost the

in somite vi; all onein somitevi,
deeply lobed. slightly larger.

Not enlarged. Not enlarged,

One pair; very|/One pair in so-
minute and = mite xvii.
slender; con-

fined to one so-
mite, xvii.

Present,the one Present. The
in somite xiione in somite
not larger than xii very much
the one in so-|larger than the

mite ix, other.
xii, | xii.
Nuoue, None,

somite ix.

‘Much larger Larger than
gerthan the one same size as the than the oune the one in vi.

in vi.

very minute,

lim xii much
lohed,

xii,

Une pair,

Not enlarged. Not enlarged,

One pair in Two pair, in
somite xvii, gomites xvii

and xviil.

Present ; inix Present, both
slightly lobed deeply lobed.

xii,

Une pair,

— == u e - — e — —— et &

Eigeni Beddard. Rosee 1. sp. condraclus n. 8p. agricolan. sp, |occidenlalis Elsen.

xiil to xix. No xili to xviil. No|xiii to xviii. Noixiv to xvii. Ven-|{xiii to xix. No
ventral zone. | ventral zone in wventral zone, (tral zone around ventral zone.
xvii, one in xviii. . male papilla in

X vii,

Both set® want- Both setm want- Both setim want- Both setm want- Both set®m pres-
ing. ing. ing. | ing. ent,

Medium, sac-like; Long,eylindrical; Medinm, cylin- Very large, glob- No spermatheca.

no diverticula, | no diverticula, |[driecal: no diver- ular; no divertic-
In somite viii, In somite ix, ticula., In somite ula., In somiteix
ix. |

Not larger Hmu|Nnt- larger, but Larger than the Not larger than
thie one in vi. |smaller than the one in vi. the one in vi,

one in vi,

|

Not enlarged, Much enlarged; Mueh enlarged; Much enlarged, Not enlarged,
lumen narrow. Inmen wide.
_1 |

(One pair in so-One pair in so- One pair in 8o0- One pair in so- Onpe pair in so-

mite xvii. mite xvii. ! mite xvii. mite xvii, | mite xvii,
Present, but untiPre:'-;euf, but not/The one in ix not Present, Loth Noue.
lobed. as deeply lobed|lobed, the one in deeply lobed,

ag in [tmicola. [xii much lobed.

xit; i1} | il xit, xii,

Noue., None, Noue, ' Noue. None,
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EXPLANATION OF THE FIGURES.

BPrATE: V.

Oenerodrilus Beddardi, hig. 1 to 15,

Fig. 1.

Collective view of the various organs in the anterior part of the
body, showing their general form and location. This view 13
semi-schematice.

pr. st. prostomium.

phx. pharynx.

s. ph. gl. supra-pharyngeal ganglion.

s. gl. septal glands in somites v, vi, vil, viii.

f. testesin x and x1.

§. 8. Sperm-sacs,

. [, lobed sperni-sacs.

spth, spermatheca.

¢. r. ciliated rosettes 1n somites x, xi.

elt. elitellum.

ov. ovary,

ocd. oviduet.

op. Ovipore,

4 . male papilla.

pr. prostate gland or atrinm.

s. i. sacculated intestine,

sp. . Sperm ducts.

v. v. ventral longitudinal vessel.

d.v. main longitundinal dorsal vessel.

s. d. v. secondary dorsal vessel.

s. v. v. secondary ventral vessel.

. v. lateral vessel from the diverticulum.

s, esophagus.

dvot. diverticulum between esophagnus and tubular intestine.

h. hearts.

elt. clitellum,

ms. museles connecting the glands with the parietes of the
somites.

nph. mnephridia. In this figure the nephridia have been left out
in order not to erowd the lines.

sp.  septa.

¢l. gl. salivary glands.

i to xx. the roman numerals indicate the number of the somites,
counting the prostomium and the peristominm as the first somite

(i).
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Fig. 2. Section of the seven anterior somites, showing the pharynx and
pharyngeal glands. The letters indicate the same as 1in the previous
figure.

Fig. One of the testes in somite x1.

Fig. 4. Omne of the testes in somite x,

Fig. 5. A body of peritoneal cells of one of the posterior nephridia.

Fig. 6. Part of a septal gland.

Fig. 7. Part of a salivary pharyngeal gland.

Fig. 8. Transverse section of the chtellum.

Fig. 9. Perigastric cells, massed and single.

e

g

Fig. 10, Lower part of one of the posterior nephridia.
i.s. . 1nter-segmental groove.
nph. pr. nephridio pore.
pr.e. peritoneal cells.
Fig. 11. Anterior part of the wsophageal diverticulum, showing the be-
aginning of the lateral collective vessel. Exterior view.
(dvi. exterior of diverticulnm.
ef. . colleetive vessel.
Fig. 12. Longitudinal section of the anterior part of the diverticulum,
showing the lacunary system.
ep. (. 1nner epithelhial hining,
i. [. interior lacunary system.
th. tube supposed to be joined to /. /.
cl. v. collective vessel.
Fig. 13. A more highly magnified part of the former.
ep. [ epithelial lining.
¢. bloodvessels.

PraTeE VI.

Fig. 14. Nephridium of one of the posterior somites. The peritoneal
cells in the upper part of the nephridium are not indicated, the
general ontline only being shown.

Fig. 15. . occidentalis. Testis from somite x.

Fig. 16. O. occidentalis.  Sperm-sac with duet from somite xi.

s.  septum.
Fig. 17. 0. Beddardi. Oviduect.
Fig. 18. O. Beddardi. Sperm duct.
c. r. eciliated rosette.
(. testis,
h. heart; all from somite x. !
Fig. 19. 0. Beddardi. A ecelloidine section of the diverticulum of the
esophagus 1n somite 1x. The central streamers at & and ¢ are
parts of the diverticulum wall and not any interior partitions,
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these walls being raised in such a way as to be eut through in an
eccentric section.
r. vessels of the poneh, colleeting in the longitudinal vessel, ¢. /.
i. 1. interior lacunary system.
res.  esophagns and tubular intestine.

20. O. Beddardi. The semi-parallel vessels of the aesophageal diver-

tienlum.
ws. v, esophageal vessel.

el. v. colleeting vessel.

21. O, oecidentalis., Ovary and oviduet in somites xiii and xiv.

ov. Oovary.
ad. oviduet,
S, septa.

22. 0. occidentalis. Septal gland of somite vi.

es. esophagus.
ms. muscnlar bands.

93 (). Rosr. A collective and semi-schematic view of the anterior

part of the body in longifudinal section.
s. ph. gl. supra-pharyngeal ganglion,
st. gl. salivary glands of the pharynx.
s. gl. septal glands in somites v, vi, vil and viii.
X b'FlJt!l-.
spth.  spermatheca.
ss. 1. lobed sperm-sacs in somites 1x and xii.
5. & sperm-sacs in somites x and xi.
5. ¢. sacculated intestine, beginning in somite x111.
ef. clitellum.
. . dorsal vessel.
v. v. ventral vessel.
det.  divertienlum of the esophagus in somite 1x.
t. testes.
. 1. ciliated rosettes.
01, OVary.

ad.  oviduet.

sp. . the widened or museunlar part of the sperm duct.

. male papilla.
m. pir.  muscular part of the prostate gland.
gl. pr.  glandular part of the prostate gland.

Fig. 24. (). Rosw. Male papilla with sperm duet and prostate gland m

somite xvil.
m. pir.  muscular part of the prostate gland.
gl. pr. glandular part of the prostate gland,
m. sp. . muscular part of the sperm duet.
sp. sperm duet,
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Fig. 25. (. Rosee. A part of the muscular portion of the prostate gland
showing glandular cells imbedded in and between the spiral mus-
cles.

gl. glands.

[. inner lumen of the duct, the focus being set on the surface of
the duct.

ms. spiral museles.

Fig. 26. 0. Rose A portion of the npper surface of the glandular part of
the prostate gland, showing the ends of the tubular cells.

Prate VII.

Fig. 27. 0. Beddardi. A spermatheca from somite ix.

. rudimentary diverticula;a portion of the tubular cells are shown.
They are more regular and prominent than in any other species.

i, w. body wall.

Fig. 28. O. Beddardi. The other side of the same spermatheca.

. rudimentary diverticula.

ms. muscular lower part of the organ.

Fig. 29. 0. Beddardi. $Section of the wall of one of the spermathecal
diverticula shown in the last figure.

spz.  spermatozoa.

Fig. 30. 0. Beddardi, a semi-schematic view of the lateral vessels in one
of the posterior somites.

d. v. dorsal longitudinal pulsating vessel.

¢. v. ventral longitudinal non-pulsating vessel.

I.d. v. lateral dorsal vessel, two of which are found in each
somite,

[. . v. lateral ventral wvessel, two of which are found in each
somite. Both of these two vessels c¢ling principally to the
parietes of the somite.

. v. gastric vessel, one pair of which are found in each somite,
they spread on the sacculated intestine, feeding the gastric sys-
tem.

v. gl. ventral nerve ganglion.

%. Bepta.

s. i. sacculated intestine. The upper and lower line indicate the
parietes of the body somites.

Fig. 31. ©O. limicola. A semi-schematic view of the pharynx, esophagus,
septal glands, dorsal vessel and hearts, showing the relative size
of the septal glands and their lobes. Also the connecting vessel
in somite ix.

phx. pharynx.

st. gl. sahivary glands.
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septa.
. gl. septal glands.

det. diverticulum of the wsophagus.

v, r:nuueeting vessel 1n somite 1x between the dorsal and ventral
vessel.

f. hearts in somites x and x1.

™

Fig. 32.
Fig. 33.
Fig. 31

Fig. 35.
Pig. 36.
Fig. 37.

. i. sacculated intestine.

(). Beddardi. Sperm-sac in somite xii.

(). Beddardi. Part of a lobe showing spermatozoa.

(). agricolee. The anterior part of the intestine shown in ont-
line.

(). limicole. 'The spermatheca.

(). Rose. The spermatheca.

(). Beddardi. 'The upper lobe of the septal gland in somite v,
and the muscular band aronnd which it 1s arranged.

(). Hendriei. The anterior somites, longitudinal or side view,
showing the relative proportions of the septal glands, sperm-sacs,
ete.

sl. gl. sahivary glands of the pharynx.

s, septa.

f. v. lateral longitudinal vessel.

spth. spermatheca and spermathecal pore.
det., diverticulum of the esophagus.

$. 8. Sperm-sacs.

ss. . lobed sperm-sac in somite xii.

fi. hearts in somites x and xI.

¢. connecting vessel in somite ix.

s.¢. sacenlated intestine,
. v. dorsal vessel.

.. ventral vessel.

Fig, 39. O, Hendrivi. Spermatheca.
Fig. 40. 0. Beddardi. Supra-pharyngeal ganglion, the commissures and

Fig. 41.

the ventral nerve trunk and their branches.
(). agricola. The globular spermatheca.

Fig. 42. 0O, contractus. Side view of the anterior somites, showing the

relative proportions of the septal glands, spermatheca, sperm-sacs,
ete.

st. gl. salivary gland of the pharynx.

s. septa.

dvt. diverticulum of esophagus.

spth. spermatheca.

s, 5, sperm-sac in somite ix, x and xi.

ss. [. lobed sperm-sac in somite xii.

Fig. 43. O.contractus. Spermatheca from the right hand side of somite 1x,
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Fag. 4346, O, contractus. Spermatheca from the left side of somite ix; same
individual as last, showing the slight variation in size and form.
Fig. 44. 0. agricola. Ventral view of the clitellum and male pores.
Fig. 45. 0. contractus. Distal end of spermatheca more magnified.
PraTe VIII.
Fig. 46. O, agricola. The prostate gland and the enlargement of the
sperm duet, Only a part of the prostate is shown; the beginning
of the glandular partis in somite xviii and the end in somite xxvi.
Fig. 47. O. limicole. 'The two prostates in somites xvii and xviii.
Fig. 45. (. Rosw. 'The prostate and the enlarged sperm duct in somite
X V11,
Fig, 49. 0O, Beddardi. The prostate and the sperm duct somite xvii.
Fig. 50. O, contractus. The prostate and sperm ducts in somite xvii.
. Pprostate.
sp. d. sperm duct.
r. ¢. ventral ganglion.
ms.  muscular band confining the lower parts of the sperm ducts
and the prostates to the parietes of the somites.
Fig. 51. O, contractus. The lower part of the prostate and the enlarged
sperm duet, showing the relative size of the lumen in the latter.
Fig. 52. (. contractus. The ovary and oviduct in somites xiii and xiv.
Fig. 53. O. limicola. One of the prostates and part of the sperm duet in
somite xvii.
Fig. 54, O. agricola. Side view of somites iv to xii.
S, 8. Sperm-sacs,
ss. 1. lobed sperm-sacs.
fi. Thearts,
s,  septa.
si. g.  salivary glands.
spro gl. septal glands in v, vi, viil and viii.
spth.  spermatheea.
dvei. divertienlnm of the wsophagus.
t. testes.
w. esophagus.
s. i.  sacculated Intestine in xii.
Fig. 55. 0. Beddardi. The prostate and part of sperm duct.
st. Inner seta in somite xvii.
e, p.  copulatory papilla.
h. . body wall.
sp. . sperm duet.
pr.  prostate.
Fig, o6. O Beddardi. The lower part of the prostate showing the mus-
c¢ular part.
Fig. 57. (. soworee. Part of the sperm duet close to the male pore.
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Fig. 58, O.sonporw. Part of the muscular part of the prostate,
Fig. 59. ©O.sonorwe. The prostate and part of sperm duect.
Fig. 60. 0. sonore. Spermatheeca.
PrATE IX.
Fig. 61. O. guatemale. Side view of the anterior somites. The parts
of the septal glands covering the esophagns are not represented.
sl.gl. salivary glands of the pharynx.
s.gl.  septal glands.
&, Septa.
S. . SPerm-sacs.
det.  divertienlum of the asophagus.
(es, esophagus.
s, ¢.  sacenlated mtestine.
ovt. OVary.
o ovidnet.
spth.  spermatheca.
. v. dorsal vessel.
¢. . ventral vessel.
fi. hearts.
t. testes.
Fig. 62. 0. guatemale. Spermatheca.
Fig. 63. O. guatemale. Spermatheca, a smaller form.
Fig. 64. ©O. guatemale. Free end of spermatheca more enlarged.
Fig
Fig. 66. O. guatemale. One of the prostates more enlarged.

63, (). guatemale. Somite xvil, showing the prostates.

Fig. 67. O. contractus. One of the male papilli® in somite xvi.

Fig. 68. O, occidentalis. The male papilla and the inner couple of seta in
somilte xvil.

Fig. 69. 0. oceidentalis.  The prostates and part of the sperm duets.

spr. (b, sperm duets.

mi. prr.  muscnlar part of the prostate.
gl. pr.  glandular part of prostate.

v. gf. ventral ganglion.

Fig. 70. O, oceidentalis, The anterior somite, side view. In this, as in
nearly all the side view figures where the septal glands are shown,
only a part of the glands are represented in order to show the
wsophagns. In all the species the septal glands surround the
esophacus completely and hide it from view.

si. gl. salivary glands of the pharvnx.
s. gl. septal glands of somites v to viil.
dot. diverticulum of the wsophagus.

§. 8. Bperul-sacs.

6. OVary.

oved. oviduet.
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t.. testes,

¢. r. ciliated rosettes.

h. hearts.

s. i.  saceulated intestine.
ws. esophagus.

5. septa.

d.v. dorsal vessel,

v. v. ventral vessel,

.71, O. sonore. The anterior somites, side view. Letters indieate

the same as preceding fignre.

. 72. 0O, Hendriei. The male pore.
. 73.  O.sonore. 'The male pore.

. side view,

h. front view.

74 to 82. Setwe of the various species of Ocnerodrilus described in
this paper. The fignres have all been drawn to the same scale,
with camera, and represent the relative size of the seta in the vari-
ous species. The drawing was made of one of the inner couples im-
mediately behind the clitellum.

o, 74, Seta of O. Beddardi.

. 7. Seta of 0. sonore.

o, 76,  Seta of O, quatemale.

. 77. Seta of O, Hendried.

.78, Seta of O. limicola.,

. 19. Seta of O. Roswe.

a, 50. Seta of O, contractus.

.81, Beta of O. agricola.

.82, Seta of O, occidentalis.

g, 83. O. Hendried. The prostate.

pr.  prostate.

spr. . sperm duct.

v. gl, ventral ganglion.
54. The wsophageal diverticulum of O. occidentalis.
83. The wsophageal diverticulum of 0. sonore.

PLATE X.

.86 to 91. Diagram of the organs of various genera showing relation -

ship with Ocnerodrilus.

S6. Oenerodrilus.

87. Gordiodrilus.

88.  Pontodrilus.

SY. Photodrilus (after Benham).
90. Microscolex (after Benham).
91. Pygmeodrilus (after Benham).
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