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The ectalmost portion of the duct, which passes into the center of the

dorsal face of the copulatory chamber, is also slender but is firm,

smooth, and glistening. This portion of the duct is covered over by

connective tissue—on first opening the worm only the middle portion

of the duct is visible. The thick part of the duct may be straight

or bent into a C-shape. The copulatory chambers are large and

project conspicuously into the coelomic cavity. The wall of a cham-

ber is rather thick, so that the lumen is small. On the anterior as

well as on the posterior face of each copulatory chamber is an ovoidal

glandular mass. From each mass a short stalk passes to a thin-walled

sac. The latter opens into the lumen of the copulatory chamber by

a rather large pore. Within each sac is a single, circular, flat or

convex genital marking to which the stalk of the gland can be traced.

The spermathecal duct is shorter than the ampulla, abruptly nar-

rowed within the parietes ectal to the diverticular junction. Wlien

the spermathecal duct is carefully pulled out from the parietes after

separating the longitudinal muscle fibers the tiny papilla on which

the spermathecal pore is located is removed. The spermathecal duct

does not appear to be clearly marked off from the ampulla, but this

appearance is due to the fact that the ectal portion of the ampulla is

pushed down around and bound to the ental end of the duct by con-

nective tissue. If this tissue is cut and the ectal margin of the

ampulla pushed up, the duct has a bulbous or almost spheroidal

appearance. The stalk of the diverticulum is longer than the sper-

mathecal duct and may be straight or closely and shortly zigzag-

looped in an ental portion. The wider seminal chamber may be

straight or also looped.

Remarks.—The Hamburg specimens are soft and in very poor con-

dition. As a result of the post-mortem changes the tissues have been

gelatinized into a very sticky condition ; the body wall is transparent

and the internal organs are gummed together. In this condition

little of value can be noted with regard to the external characteristics

or internal anatomy. Two specimens were completely ruined by

attempting to study them while moist. Four other specimens were

pinned out on boards and opened carefully by a middorsal incision.

The worms were then allowed to dry slowly for an hour in a warm
room. At the end of that time the tissues had dried out so that it

was possible to separate the organs and manipulate the septa and

other membranes and even to work out accurately the characteristics

of the testis sacs. The setal numbers and the characteristics of the

genital markings and male pore areas are the only points of im-

portance that could not be satisfactorily studied on these dried speci-

mens. Except for the characteristics just mentioned the Kowloon
and the Szechwan specimens are alike.
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No trace of the hearts of x was found nor any "connnissural ves-

sels" belonging to x. The asymmetrical pair that Chen (1931, p. 129)

refers to x probably represents the commissures of ix.

There is also some confusion in Chen's account (1931) with regard

to the copulatory chamber and its glandular appendages and espe-

cially the thin-walled sacs into which the glands open. Thus, on page
127 there are said to be "Two shallow pits on anterior and posterior

sides of the chamber in which the lateral glands open," while on
page 130 each lateral lobe is said to be connected by small cords with

a "small pit at the lateral side of the chamber." There is no variation

with respect to this character in any of the eight specimens dissected,

the glands and the chambers to which their ducts pass being anterior

and posterior, never lateral and median.

Beddard's sumatraruL 1892, is, in all probability, either californica

or schinardae. The presence of large copulatory chambers rules out

californica. Similarly, compound intestinal caeca would rule out

schmardde were it not for the fact that all but the dorsalmost sec-

ondary caeca may be overlooked unless the gut (in a specimen dis-

sected from the dorsal side as is usual) is rolled well over to one side

or the other. The dorsalmost secondary caecum, failing this precau-

tion, would then appear to be a simple caecum.

PHERETIMA SZECHUANENSIS Chen

1931. Plierctimo (Th.) .'szechuaiictisis Chen, Contr. Biol. Lab. Sci. Soc. China,
zool. ser., vol. 7, p. 160 (type locality: Mouut Tsing-Chen, Szechwan;
type iu (he Museum of the Science Society of China).

Material examined.—From Dr. Graham: 1 clitellate specimen la-

beled "Suifu, 1,200-2,000 feet, October 1-November 1, 1928"; 2 cli-

tellate specimens labeled "Suifu"; 3 clitellate specimens labeled

"Near Haitaing, 6,000-8,000 feet. August 14, 1928"; 2 clitellate speci-

mens labeled "Du Chiao, July 11-13, 1930."

External charactenstics.—Length, 80-11.5 mm. Diameter, 3I/2 mm.
The setae begin on ii, on which segment there is a complete circle

(with the exception of one specimen on which the dorsal setae are

lacking from ii-vi). The ventral setae of ii-ix are enlarged, dimin-

ishing in size passing from a laterally. Setae a-c of these segments

are nearly straight, with tips ornamented by transverse, infrequently

broken rows of fine spines. A middorsal break of variable width is

present in the setal circles, a midventral break slight or lacking. The
setal numbers are as follows

:

82345—3£
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Internal a/m/o//i7/.—Septa 5/6-7/8 are thickened; 8/9 membranous

but complete, bulged posteriorly into a funnel-shape by the gizzard
; .

10/11 membranous and apparently complete (1 specimen) present

ventrally only in others and unrecognizable in the remainder; 11/12-

12/13 membranous but slightly strengthened.

The origin of the intestine is variable. In one specimen the

thick-walled, narrow, esophageal portion of the gut is continued into

xxvi, the thin-walled, grayish, wider intestinal portion of the gut

beginning abruptly with 26/27. In other specimens there is a more

gradual transition from the esophageal to the intestinal portion of

the gut, an abrupt widening such as is often present in xv, entirely

lackTng. The intestinal caeca are compound, glove-shaped, each

caecuni with 7-12 elongate, fingerlike, secondary caeca. The ventral-

most secondary caecum is the longest, the dorsalmost the shortest.

The single heart of ix is on the left side (5 specimens) or on the

right side'ci specimen). The last pair of hearts is in xiii. The

hearts of ix-xiii all pass into the ventral vessel.

The testis sacs of x and xi are unpaired and ventral. The seminal

vesicles are large, in contact transversely over the dorsal blood vessel

The prostates extend through xvii-xxi but may push 16/17 and

15/16 anteriorly. The prostatic duct is 7-10 mm long, bent into a

hairpin loop, the ectal limb much thicker than the ental limb.

The spermathecal duct is stout, glistening, shorter than the am-

pulla, gradually narrowed in the parietes. The diverticulum passes

into the anterior face of the duct close to or actually within the

parietes and is composed of a slender, smooth, glistening, stalk por-

tion with a narrow lumen and an ovoidal, spheroidal, or elongate-

tubular, thin-walled, seminal chamber. The elongate-tubular seminal

chamber w^as found only in a worm very heavily parasitized by

coelomic Protozoa.

In the parietes in the vicinity of the ectal end of the prostate ducts

there are glandular masses.

Remarks.—Three specimens were badly mutilated, each broken

(though not quite through) in two places, one just anterior to the

clitellum and one just posterior to the clitellum. A fourth specimen

has several spiral abnormalities in the anterior region. The remain-

ing specimens, as well as some of those just mentioned, are heavily

pal-asitized by coelomic Protozoa and/or nematodes. In one of the

unbroken specimens the reproductive organs are very poorly pre-

served, in particular the seminal vesicles and the testis sacs.

In this latter specimen the seminal vesicles of xi have the appear-

ance of being contained wnthin outgrowths of a testis sac, but the

preservation is too poor to permit an exact determination of the rela-
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tionships. In at least two specimens the presence of unpaired testis

sacs has been definitely determined. In one specimen in which sep-

tum 10/11 is recognizable only in its ventral portion, the part on

which the testis sac of x is located is invaginated into xi, while the

portion of 11/12 on which the testis sac of xi is located is invaginated

into xii. In one of the broken specimens the seminal vesicles of xi

appear to extend anteriorly at the sides of the gizzard.

The only important difference between the account above and that

of Chen is in the number of spermathecal setae on viii, 13-20 on

the U. S. National Museum specimens, 22-30 on Chen's worms.

Some of Chen's specimens are larger and longer than the National

Museum specimens and have a slightly more extensive clitellum.

The genital markings are variable as regards number, location^

shape, and size.

PHERETIMA TSCHILIENSIS Michaclsen

1903. Pheretima asiatica Michaelsen, Mitt. Naturhist. Mus. Hamburg, vol. 19,

p. 11 (part) (Tibet).

1928. Pheretima tschilierisis Michaelsp;n. Arkiv fiir Zool, vol. 20, no. 2, p. 13

(type locality: 50 Cbinese miles east of Hsnan-Hua-Hsien, Chihli ; types

in the Stockholm Museum).
1930. Pheretima kianrjsuetisis Chen, Sci. Rep. Nat. Cent. Univ. Nanking, ser. B,

vol. 1, p. 24 (type locality: ?; types ? Nanking and Soochow).

1931. Pheretima asiatica (part) + P- tschiliensis Michaelsen, Lingnan Sci.

Journ., vol. 8, pp. 158, IGO (iiicludiug part of or all the Tibetan forms of

asiatica).

1931. Pheretima (Ph.) tschilicnsi.s -j- P. lihctana Michaelsen, Peking Nat. Hist.

Bull., vol. 5, pt. 3, pp. 2, 13 (type locality of tihetnua: River Dracu,

Tibet; types in the Hamburg Museum).
1931. Pheretima tibetana Michaelsen, Zool. Jahrb. (Abt. Syst.), vol. 61, p. 508.

1931. Pheretima (Ph.) kiangsuensis Chen, Contr. Biol. Lab. Sci. Sec. China,

zool. ser., vol. 7, p. 119 ( Szeehwan ; specimens in the Museum of the

Science Society of China )

.

1933. Pheretima tschiliciisis Chen. Contr. Bi<il. Lab. Sci. Soe. China, zool. ser.,

vol 9, p. 250 (Kiangsu, Chekiang, and Anhwei).

1935. Pheretima tschilieSnsis Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 10.

THE following DOUBTFULLY PLACED IN SYNONYMY :

1933. Pheretima yamadai Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., vol.

9, p. 255 (forms with simple intestinal caeca).

Material examined.—From the Hamburg Museum: 2 softened

specimens (A) labeled "V 10579. Pheretima tschiliensis Mich.

China, Prov. Chihli. Pro. Anderson leg. Michaelsen ded. 50 chin.

Meilen ostlich von Hsuan Hua Hsien"; 3 specimens (B) labeled

"V 5890. Pheretima asiatica (Michlsn) Tibet. Koznakov Dracu"

and "jetzt Pheretima tibetana Mich." From the U. S. National
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Museum: 1 specimen (C) labeled ^''Pheretima tschiliensis (Mich.),

Szechwan, China. Ident. by Y. Chen." From Dr. Graham: 1

clitellate specimen labeled "Near Mupin, 3,500-5,000 feet, July 1,

1929"; 1 clitellate specimen labeled "Near Kangshien, 1,400-1,800

feet, August 28, 1929"; 2 clitellate specimens labeled "Near Mupin,

1,300 feet, July 7, 1929"; 2 clitellate specimens labeled "Near Mupin,

7,000-13,000 feet, July 8, 1929"; 1 clitellate specimen labeled "Be-

tween Ningyuenfu and Den Shiang Uin, 6,000-8,100 feet, August

6-18, 1928"; 1 clitellate specimen "Chin-Chi-Shien, 3,500 feet, July

17, 1928"; 3 clitellate specimens labeled "Shin Kai Si at Mt. Omei,

August 7-9, 1929" ; 3 clitellate specimens labeled "South of Suifu on

the Yunnan border, 6,000 feet, April 25, 1929 (secured by aboriginal

collector for Dr. Graham)"; 1 aclitellate specimen labeled "Near

Song Pan, 7,000-8,000 feet, July 12-13, 1924" ; 1 aclitellate specimen

labeled "Near Luting Kiao, 6,000 feet, August 9, 1923" ; 1 aclitellate

specimen labeled "Between Gin Keo Ho and Dawei, 1,300-5,000 feet,

August 1-2"; 2 clitellate specimens labeled "Tatsienlu, 8,300 feet,

July 16, 1930." Also 1 aclitellate specimen and 2 clitellate speci-

mens (D) with no data.

External characteHstics.—Length, (of clitellate specimens only),

110-330 mm. Diameter, 6-13 mm. A grayish-blue to brownish

pigmentation of the dorsum is recognizable on recent specimens; no

pigmentation visible on older specimens.

The setae begin on ii, on which segment there is a complete circle.

The setal circles are usually unbroken midventrally ; rarely midven-

tral gaps on a few of the postclitellar segments; slight midventral

gaps on the preclitellar segments (1 specimen). The middorsal gaps,

often lacking, are variable in width when present. The ventral setae

of the preclitellar segments are slightly enlarged. The setal num-

bers are as follows:
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On the median wall of the invagination there is a lobulated ridge,

which bears 2-6 setae. The minute male pore is on a smooth glisten-

ing porophore in the dorsalmost portion of the invagination. The
shape of the porophore varies. In a majority of the specimens the

porophore is an elongated, lateromesially compressed ridge, the

ventral surface sloping dorsally toward the anterior and posterior

ends. The portion of the ridge on which the male pore is located

may be protuberant as a tiny knob. The porophores are shortened

anteroposteriorly in one specimen, diagonally placed in another, al-

most transverse in another. In another specimen the porophores are

shortened and more protuberant, rather conical, and somewhat penis-

like in appearance. The genital markings on the median wall of the

invagination are variable as to size, number, and location

:

I. One small, transversely oval, protuberant, presetal disk ; the

central portion grayish and translucent; the margin opaque
and whitish. 5 specimens.

II. Two oval disks, one presetal and one postsetal. 1 specimen.

III. As in I but the disk hypertrophied, about 6 intersetal intervals

wide transversely ; the median ridge dislocated posteriorly,

crowded against the posterior wall and apparently without

setae. 3 specimens.

IV. A transversely oval presetal disk as in I and in additional one

or more circular markings as in V.

V. Genital markings tiny, circular in outline, usually protu-

berant. Two presetal markings, 1 specimen. Two presetal

and two postsetal markings, 2 specimens (on one of these

specimens the latter markings unusually deep in the invagi-

nation and in contact with the male porophore). One
presetal and one postsetal marking, 1 specimen.

The apertures of the male pore invaginations of specimens D gape
open widely. On the median wall of the invagination is a large,

presetal, transversely oval genital marking that is 4-5 intersetal in-

tervals wide transversely. In the clitellate specimens this marking
has grown posteriorly through the region on which the ridge should

be located. Setae appear to be lacking in the invaginations of the

clitellate specimens. The male porophore is in the dorsalmost portion

of the invagination and varies from a shortly conical penislike

tubercle with a bluntly rounded ventral end to an elongate laterome-

sially compressed ridge. On the median wall of the invagination

between the oval tubercle and the male porophore there is, in each
of the specimens, a smooth, glistening, tripartite, butterfly-shaped

area. The middle portion representing the body is slightly more
protuberant than the presetal or postsetal portions that represent

the spread wings. On the aclitellate specimen the male porophores,

the butterfly-shaped areas, and the oval disks are delimited, but
the parietal invagination is represented only by a slight crescentic
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groove the horns of which pass mesially just beyond the butterfly

marking. Just lateral to the groove is a tiny rudiment of the cres-

centic lip of the adult invagination.

Just behind each spermathecal pore there is usually a genital mark-
ing. This marking may be transversely oval or crescentic and with

tlie concave margin in contact with or near to the posterior margin
of the spermathecal pore tubercle. The crescentic markings may be

quite protuberant and constricted slightly so as to produce a stalked

appearance. In place of or in addition to the markings just men-
tioned there may be small circular genital markings, each of which
as well as the previous markings has a grayish, translucent, central

portion and an opaque rim. The extra markings may be on the

anteriormost margins or vii-ix, the posteriormost margins of vi-viii

(rarely) or nearer to the setae than to intersegmental furrows;

one marking just in front of a spermathecal pore or just median

to a spermathecal pore or 2-5 intersetal intervals median to a

spermathecal pore. Preclitellar genital markings are lacking on

specimens D.

Internal anatomy.—Septa 5/6-7/8 are thickly muscular; 8/9-9/10

lacking ; some or all of septa 10/11-13/14 thickly muscular.

On the esophagus just behind the gizzard there is visible in many
of the specimens a slight glandular collar. The intestine begins in

XV (15 specimens) ; in one specimen the gut slender through seg-

ments xv-xvii, widening gradually in xviii-xx. The intestinal caeca

are simple; the ventral margins incise-d, the depth of the incisions

variable, usually deeper posteriorly and less readily visible or lacking

anteriorly.

A pair of commissures belonging to ix is present in three spec-

imens, in two of which one commissure is quite definitely smaller

than the other; a single commissure on the left side of ix (6 speci-

mens), on the right side (4 specimens). The last pair of hearts is

in xiii (16 specimens). The hearts of x are fairly large but are

more or less clos?ly bound to the anterior face of 10/11. All hearts

of ix-xiii pass into the ventral vessel.

The testis sacs of x and xi are unpaired and ventral ; the anterior

sac with a bilobed ventral margin. The seminal vesicles are fairly

large, filling segments xi and xii and in contact transversely above

the dorsal blood vessel. Usually each vesicle is provided with a

j>rimarv ampulhi, the base of which may be more or less deeply sunk

into the dorsal margin of the ventral lamina. In some of the speci-

mens there are paired, stalked pseudovesicles in xiii. The prostates

extend through some or all of segments xvi-xx. The prostatic ducts

are 6-20 mm long, bent into hairpin-shaped loops, the ectal limb of

each loop much thicker than the ental limb.
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The spermathecal duct is stoutish, usually slightly shorter than

the ampulla from which it is more or less clearly demarcated. Near

the parietes the duct is swollen and has a more or less strongly

marked, bulbous appearance. Removal of the longitudinal mus-

culature discloses in the parietes a rather thick, firm column. This

column is usually removed Avhen the spermathecal duct is pulled

out from the parietes, the spermathecal pore tubercle on the ventral

face of the column. When the spermathecal duct is pulled out from

the parietes of softened specimens the column is not removed, but a

very slender, conical portion of the spermathecal duct is pulled out

from the center of the column. At the end of the conical portion

of the duct is the spermathecal pore surrounded by the tiny whitish

ring of tissue previously mentioned. In this case a circular hole with

a smooth margin is left in the spermathecal pore tubercle. The
diverticulum passes into the median face of the duct close to the

parietes and comprises a smooth, glistening stalk with a narrow

lumen and a thin-walled seminal chamber with a wider lumen. The
seminal chamber is usually looped back and forth in a regularly

zigzag fashion; the limbs of the loops are short and in apposition

but may be straight or nearly so, twisted variously or loosely and

irregularly looped. The diverticulum (in the looped condition) is

about as long as or longer than the combined lengths of duct and

ampulla. The length of the diverticular stalk varies considerably.

In the parietes just behind each spermathecal duct there is usually

visible a mass of glandular tissue slightly protuberant into the coe-

lomic cavity and forming a sort of U-shaped half-collar on the poste-

rior face of the ectal end of the spermathecal duct. Some of the

stalks or ducts from this glandular mass may be firmly attached to

the duct but do not appear to pass into the duct. In xviii, on the

parietes, anterior or median or posterior to the ectal end of the pro-

static duct there is usually visible glandular tissue in one or more

discrete masses with ducts passing to the genital markings in the

male pore invagination. The glandular masses are usually flattened

and not conspicuously protuberant into the coelomic cavity.

Rernarhs.—A number of the specimens, including the largest worm
(330 by 13 mm) and the types of P. tibetana^ are heavily parasitized.

Some of these parasitized worms are obviously abnormal. Possibly

the abnormalities have developed as a result of the parasitic infection.

Among the abnormalities noted are the following : Rudimentary sper-

mathecae, spermathecal duct unusually long (much longer than the

ampulla), seminal chamber very loosely looped or with but one or

two loops or practically straight. Possibly the absence of genital

markings in some of the parasitized specimens and some of the
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rather unusual variation in the setal numbers are also to be explained

as the result of parasitic infection.

So many of the specimens are parasitized or show evidence of

previous infestation or are abnormal that the determination of the

normal range of variation of important characteristics has not been

poFsible. Whenever normal specimens are available the variation in

the setal numbers and the location and numbers of the genital mark-
ings should be recorded.

The male parietal invaginations of P. tschiliensis are very similar

to those of P. praepinguw. The two species are distinguished from
each other by characteristics of structures at the ectal end of the

spermathecal ducts. There is evidence to indicate that the develop-

ment of the spermathecal apparatus may be affected in various ways
as the result of the presence in the worms of large numbers of para-

sites. If the parasitic influence is able to inhibit the development of

the spermathecal pore invaginations in P. praepinguis^ such abnormal
specimens may be very difficult to distinguish from P. tschiliensis.

Specimens of P. tihetana {= P. tschiliensis) were originally re-

garded as conspecific with the Tientsin specimens of P. asiatica

(Michaelsen, 1903, p. 11). The distinctions that Michaelsen later

made between P. asiatica and P. tihetana do not appear to be of

importance.

Specimens of P. asiatica have not been available for examination.

The species is inadequately characterized. P. tihetana and P. asiatica

may be synonymous as Michaelsen originally thought, or asiatica

may be a synonym of P. guillelmi.

PHERETIMA TUBERCULATA Gates

1935. Pherethna tuherculata Gates, Smithsonian Misc. Coll., vol. 93, no. 3,

p. 18 (type locality: Suifn, Szechwan; types in the U. S. National

Museum).
1936. Pherctima tuhcrculatn Chen, Contr. Biol. Lab. Sci. Soc. China, zool. !ser.,

vol. 11, p. 302 (after examination of type).

Material examined.—From Dr. Graham: 1 clitellate specimen la-

beled "Suifu, 1,000 feet, April-May 1925"; 1 partially clitellate speci-

men and 3 clitellate specimens labeled "Suifu, 1929"; 1 aclitellat©

specimen and 1 clitellate specimen labeled "Mupin, 3,500-,5,000 feet,

July 1, 1929."

External characteristics.—Length, 80-110 nun. Diameter, 3-5 mm.
The setae begin on ii, on which segment there is a complete circle.

A midventral gap in the setal circle is usually lacking, when present

slight; a middorsal gap also usually lacking, when present variable

though never very wide. The setal numbers are as follows*
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not included in the account above but wliich probably belongs to

this species, has several spiral abnormalities on the anterior seg-

ments. On this worm there are paired presetal tubercles on vi-vii

or v-vi, depending on which side one counts the intersegmental

furrows. (On this same specimen the male-pore area on which the

tubercles are seated is clearly marked off by a slight but evident cir-

cumferential furrow.)

Internal anatomy.—None of the septa are thickly muscular, though
5/6-7/8 and some or all of 10/11-12/13 are strengthened and with
muscular fibres ; 8/9-9/10 lacking.

The intestine begins in xv. The intestinal caeca are compound,
glove-shaped, M-ith 3-5 fingerlike, anteriorly directed, secondary

diverticula. The dorsalmost diverticulum is the longest, and at-

tached to its ventral margin are 3-6 anteriorly or ventrally directed

tertiary diverticula.

There is a pair of hearts belonging to ix (1 specimen), a single

heart on the right side (2 specimens) or on the left side (2 speci-

mens). The last pair of hearts is in xiii (5 specimens). All hearts

of ix-xiii pass into the ventral blood vessel. The hearts of x are

held by connective tissue against 10/11.

The testis sacs of x and xi are unpaired and ventral. The semi-

nal vesicles are fairly large, filling segments xi and xii, those of a

segment in contact transversely over the dorsal blood vessel. The
prostates extend through xvii-xxi or xxii. The prostatic duct is 2-3

mm long, softish, a middle portion thicker than the rest, bent into

an S- or W-shape or almost straight. There is a pair of rudimentary

pseudovesicles on the posterior face of 12/13 and a still smaller pair

on the posterior face of 13/14, each pseudovesicle club-shaped.

The spermathecal duct is short, narrowed gradually in the parietes,

and not sharply demarcated from the longer ampulla. The divertic-

ulum, which passes into the median face of the duct close to the

parietes, is longer than the combined lengths of duct and ampulla
and comprises a slender, smooth and glistening, firm stalk, which is

longer than the spermathecal duct, and a thinner-walled ental por-

tion, which is looped in a regularly zigzag fashion with the loops

short and all in the same plane. The diverticulum may be almost

straight with a slight suggestion of a spheroidal seminal chamber
at the ental end.

Connected with each tubercle or genital marking is a stalked gland,

the gland spheroidal to ovoidal, usually quite small, the stalk much
longer, smooth, glistening and tough, erect in the coelomic cavity.

The stalks of the glands passing to the tubercles just in front of the

spermathecal pores may be much shortened and very slender or about
the same size and length as those of the other tubercles.
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Remarks.—P. tuberculata is distinguished from sexthecal Chinese

species of Pheretima with spermathecal pores on 5/&-7/8 by the

compound, glove-shaped, intestinal caeca.

Chen (1936, p. 303) gives a figure of an intestinal caecum that

appears to be only the dorsalmost secondary caecum.

PHERETIMA VULGARIS Chen

1930. Pheretima vulgaris Chen, Sci. Rep. Nat. Ceiitr. Uuiv. Nanking, ser. B,

vol. 1, p. 12 (part) (type locality: ?; types: ?; excluding forms with

male pores in parietal invaginations).

J931. Pheretima kiangensis Michaelsen, Zool. Jahrb. (Abt. Syst.), vol. Gl, p.

558 (part) (excluding quadritliecal forms with superficial spermathecal

pores; Soochow).

1931. Pheretima (Ph.) kiangensis Michaelsen, Peking Nat. Hist. Bull., vol. 5,

pt. 3, pp. 3, 21 (part) (excluding quadrithecal forms with superficial

spermathecal pores).

1933. Pheretima guillelmi Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser.,

vol. 9, p. 249 (part) (excluding synonymy and distribution of forms

with male pores in parietal invaginations).

1933. Pheretima vulgaris Fang, Sinensia, vol. 3, no. 7, p. 179 (part) (specimens

from Ichang).

1935. Pheretima vulgaris Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 19.

Material examined.—From the Hamburg Museum: 6 clitellate

specimens from a tube labeled '•''Pheretima pingi Steph. Soochow

Biol, station leg."; 1 aclitellate specimen labeled ^''Pheretima {Ph.)

kiangensis Mich. {=Ph. kiangsuensis Chen). China. Soochow Biol,

station, Soochow."

External characteristics.—^Length, to 220 mm. Diameter, to 8 mm.

The setae begin on ii, on which segment there is a complete circle.

The setae are small, closely and regularly spaced. The setal num-

bers are as follows

:

vil
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other specimen ; setae apparently lacking on four specimens, although

setal pits may be visible ventrally, setae present ventrally on xiv

(1 seta) and xvi (6 setae) on one specimen.

The secondary spermathecal apertures are wide slits; three pairs,

on 6/7-8/9. Each pore is 2-3 intersetal intervals wide transversely.

The anterior margin of the pore is slightly protuberant and minutely

lobulated. The posterior margin may or may not be protuberant

and lobulated.

One of the specimens has a pair of female pores on xiv instead of

a single pore.

The apertures of the copulatory chambers are longitudinal slits,

the median margin of the slit minutely lobulated, the lateral margin
smooth and firm. Tlie copulatory chambers of four of the speci-

mens are everted as conspicuously protuberant club-shaped bodies,

thickest ventrally, narrowing gradually ])assing dorsally. The nar-

row neck, a short portion almost at the level of the ventruni, is firm,

smooth, or with several very slight circumferential furrows. Ven-

tral to the neck portion the protuberance is softer, and the surface is

cross-hatched by numerous furrows. On the posterior face, close to

the neck, is a single genital marking, circular or oval. On the flat

ventral surface is a crescentic groove or slit, its concave side

facing mesially. The slit opens into a lumen, which is cres-

centic in section and which extends within the protuberance
nearly to or slightly into the neck. On the median wall of this lumen
there are three markings, two oval, one circular. One of the oval

markings is flat, without a raised margin and with a tiny, whitish,

conical protuberance, at the pointed end of which is the minute
male pore. A peripheral portion of each of the other markings is

slightly raised and rimlike, and on this rim is a fine groove or fur-

row, circular or oval in outline according to the shape of the mark'-

ing. There is no groove on the male pore area. Presumably the

copulatory chambers are only partially everted. Complete eversion

then would obliterate the lumen and bring the markings therein

onto the ventral face of the porophore.

There are no external genital markings.

Internal anatomy.—Septa 5/6-7/8 are muscular; 8/9 represented

by a membranous ventral rudiment; 9/10 lacking; 10/ll-12/i:i

muscular; 13/14r-14/15 strengthened but translucent.

There is a glandular collar of grayish, finely granular appearance
on the esophagus just behind the gizzard. The intestine begins in

XV (4 specimens). The intestinal caeca are simple; without mai-
ginal incisions in one specimen, slightly constricted by the septa in

three specimens, with numerous lobulations of the ventral margin
in the abnormal specimen. The typhlosole begins just behind the

caeca.



chinp:se p:akthwoums—gates 499

The single heart of ix is on the left side (2 specimens) or the right

side (3 specimens). The hearts of x are large and filled with blood.

The last pair of hearts is in xiii (4 specimens). All hearts of

ix-xiii pass into the ventral blood vessel.

The testis sac of x is U-shaped. The dorsal ends of the limbs of

the U reach to or nearly to the dorsal blood vessel. The testicular

coagulum within the sac apparently reaches dorsally in only one

specimen. However, when the sacs of the other three specimens

were cut open a thin layer of testicular coagulum was found on the

anterior face of each heart. The testis sac of xi is also U-shaped

in three specimens, the hearts and seminal vesicles of xi contained

within the limbs of the sac, the vesicles and hearts embedded in

testicular coagulum. In the fourth specimen the dorsal ends of the

limbs of the U have fused above the gut so that a portion of the

dorsal blood vessel is within the sac and surrounded by testicular

coagulum. The testis sac of xi in this specimen is accordingly

annular.

The seminal vesicles of xii are in contact transversely above the

dorsal blood vessel. No primary ampullae are recognizable on the

vesicles of xii, but each vesicle of xi is provided with a definite, more
or less conical ampulla.

The prostates extend through some or all of segments xvii-xxi,

each prostate cut up into 15-25 or moi-e elongate-fingerlike lobes.

The prostatic duct is 6-8 mm long, bent into a hairpin loop, the ectal

limb of the loop much thicker than tlie ental limb. In three speci-

mens the prostatic duct passes directly into the parietes, and there

is no trace whatever within the coelomic cavity of copulatory cham-
bers. In the r-jtracted condition the copulatory chambers are club-

shaped, narrowed ectally, but this is not at first evident as each cham-

ber is bent over onto the parietes laterally while portions of the

chamber are covered over by muscular bands, connective tissue, and
glandular masses. The prostatic duct passes into the mesial face of the

chamber near the ental end, but this also is obvious only after removal

of connective tissue. The tracing of the prostatic duct and the gland

stalks through the neck of the everted chamber to the markings is

easy, as there is little connective tissue. The glands connected with

circular genital markings are smaller than those connected with oval

markings.

The coelomic portion of the spermathecal duct is pinkish, short,

thick, rather bulbous, and with a smooth surface. The diverticulum

passes into the median face of the duct. Ectal to this junction the

duct is narrowed, the slender portion within the lateral w^all of the

spermathecal chamber. The diverticular stalk is always longer than

the coelomic portion of the spermathecal duct and like the latter
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is firm, smooth, and pinkish. The seminal chamber is elongate and
looped, the looping usually (completely or in part) of a short, reg-

ularly zigzagged type. The spermathecal chamber projects con-

spicuously into the coelomic cavity, but the junction of the cham-
ber and the bulbous portion of the spermathecal duct is covered over

by connective tissue so that the chamber at first appears to be merely

a thicker ventral portion of the duct. The chamber does not, how-
ever, have the smooth pinkish appearance of the bulbous portion of

the duct. Within the chamber are two or three genital markings,

round or oval and similar to those in the copulatory chamber. The
wall is cross-hatched by furrows producing a warty appearance

very similar to that within the copulatory chambers. The minute,

primary spermathecal pore is located at the apex of a tiny, glisten-

ing, conical protuberance. The margin of this protuberance is not

definitely demarcated as is the margin of a genital marking. The
stalks of the genital marking glands are not as a rule confined to the

wall of the spermathecal chamber but project slightly from the sur-

face of the chamber, holding the glands erect in the coelomic cavity.

All spermathecal chambers of each specimen are completely retracted.

Remarks.—The aclitellate specimen is 125 mm long; maximum di-

ameter, nearly 4 mm. The clitellar segments are fully setigerous

and without trace of clitellar glandularity. The spermathecal aper-

tures are open and transversely oval; through each aperture a geni-

tal marking is visible, the marking in the lateral part of the sperma-

thecal chamber. The partially everted copulatory chambers are as

on the clitellate specimens except that there are two round genital

markings in contact and near the neck. The genital markings, in

the spermathecal as well as in the copulatory chambers, are fully

developed and similar in appearance to those of clitellate specimens.

The conical protuberance on which the minute spermathecal pore is

located is not so large as in adult specimens. The male pore area

is also not quite so large as in clitellate specimens, though the minute

male pore is recognizable.

The seminal vesicles are approximately of adult size. The testis

sacs are both U-shaped. The testicular coagulum extends in the sac

of X only halfway up the limbs of the U. There is a very thin layer

of testicular coagulum in the sac of xi partially surrounding each

seminal vesicle. The prostates and prostatic ducts are nearly adult

size. The spermathecal chambers are well developed and project

conspicuously into the coelomic cavity. The spermathecal ducts are

apparently fully formed. The ampullae are small and empty. The
diverticula are probably also fully formed, but the seminal chambers

are transparent. The glands on the spermathecal chambers and in

the prostatic region are very small.
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The account above (normal forms) differs somewhat from that of

Chen, especially with respect to the copulatory chambers, testis sacs,

and male deferent ducts. The everted copulatory chambers of the

Hamburg specimens are club-shaped but with the narrowed portion

of the everted body nearest the parietes, a reversal of the condition

figured by Chen. The testis sacs of x and xi of the Hamburg speci-

mens are U-shaped. Chen's description of the testis sacs is, however,

not clear, so that an adequate basis for comparison is not available.

In the Hamburg specimens the two male deferent ducts of a side come

into contact in segment xii, whereas in Chen's specunens the vasa

deferentia of a side pass posteriorly into xviii independently of each

other. The differences just mentioned appear to be rather unimpor-

tant and insufficient justification for the erection of a new species,,

especially in view of the similarities of the copulatory and sperma-

thecal chambers. The Hamburg specimens have accordingly beeri

referred to P. vulgaris.

One of the specimens of ^'"pingi'^ is abnormal but probably referable

to vulgaris. The spermathecal pores are transverse, wide slits with

slightly elevated and minutely lobulated anterior and posterior mar-

gins. The pores do not open into deep pits but into shallow depres-

sions. One of these depressions is deeper than the others and con-

tains a single circular genital marking. The minute prunary sper-

mathecal pores are not visible and could not be found by tracing the

spermathecal duct through the parietes. The external spermathecal

apertures are like those of vulgaris except that they do not open into

deeply invaginatea spermathecal chambers. The development of the

chambers appears to have been suddenly stopped before the invagina-

tion extended through the body wall, or in the case of some of the

pores before the invagination had penetrated to the level of the

longitudinal muscle layer.

The male porophores are conspicuously protuberant and slenderly

columnar bodies. There are one or two genital markings at the ven-

tral end of a porophore, but the markings are very vaguely outlined

and do not appear to be normal. The male pores were not found.

There are several setae on the median face of each porophore.

The testis sacs of x and xi are unpaired and ventral, seminal ves-

icles of xi excluded. The left anterior vesicle is much firmer than

the other vesicle and projects conspicuously into the gizzard seg-

ments through an oval aperture in 10/11 at the level of the dorsal

blood vessel.

The spermathecal duct is rather slender, of about the same length

as the ampulla, pinkish but rather soft. The diverticular stalk is

about as long as the spermathecal duct or slightly shorter.

The single preclitellar stalked gland passes through the parietes

to the genital marking previously mentioned. Tlie glands in the

prostatic region are rudimentary.

82345—39 7
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The abnormalities of this worm may have been brought about as

the result of the presence of large numbers of parasites. In the

postclitellar portion of the worm there are many gregarinoid cysts

on the body wall, fairly regularly distributed throughout the whole

of this portion of the worm. There are also a few cysts on the

dorsal face of the gut. In addition, there are nematodes in the coelo-

mic cavities, throughout the entire length of the worm.

Fang (1983, p. 179) refers three worms "apparently without clitel-

lum" from Nan-hu to F. vulgaris. One of these specimens, labeled

"T^. vulgaris Chen. Ichang, Hupeh, 1929" has been available for

examination. The specimen is quite obviously aclitellate. The worm
is characterized b}' large, club-shaped, copulatory chambers, a

U-shaped testis sac belonging to x and spermathecal invaginations

into the coelomic cavities as in P. vulgaris. Other sex organs are

more or less rudimentary.

Fang also states that "some individuals collected from Peiping by

Mr. C. J. Shen are referable to this species," i. e., P. vulgaris.

Chen's species, however, comprised two distinct forms. Fang does

not indicate which of these forms is involved, and accordingly the

record from Peiping cannot be accepted.

PHERETIMA species, 1

Material examined.—From Dr. Graham: 2 aclitellate specimens

labeled "Mt. Omei, 6,000 feet, August 1922"; 2 aclitellate specimens

labeled "Shin Kao Si, Mt. Omei, 4,400 feet, August 25-26, 1924."

External characteristics.—Length, 242-357 mm. Diameter, 11-13

mm.
The setae begin on ii, on which segment there is a complete circle.

There is no definite midventral gap in the setal circles ; the middorsal

gaps are of variable width. Setal numbers are as follows

:

vii
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In the setal circle of xviii on each side there is visible a small

transversely oval area. Each of these areas is demarcated laterally

by a slight, rather crescentic furrow, the concave side of the crescent

facing midventrally. Just lateral to this furrow on one specimen is

a tiny rudiment of a cresentic lip. On the lateralmost portion of

the oval area there is visible a minute rudiment of the male pore

(confirmed by dissection). On each male pore area (1 specimen)

there are visible with high magnification and brilliant illumination

two tiny spots somewhat median to the male-pore rudiment. These

spots appear to be the rudiments of genital markings. Just anterior

to the lateralmost 2 or 3 male setae on each side is a transversely

oval genital marking.

Internal anatomy.—^Q^i\im 4/5 is thin; 5/6-7/8 thickly muscular;

8/9-9/10 lacking; 10/11-13/14 muscular to thickly muscular; 14/15

slightly muscular; 15/16 and several succeeding septa are thickened

but membranous.

The intestinal caeca are simple, extending from xxvii into

xxi-xxiii ; the ventral margins incised, the ventral lobes rounded or

fingerlike but short and stumpy.

The testis sacs of x and xi are unpaired and ventral. The seminal

vesicles of xi and xii are medium-sized, anteroposteriorly flattened,

vertical bodies. In xiii there is a pair of fairly large pseudovesicles.

The prostatic duct is 4-5 mm long, bent into a C- or U-shape. The

duct is not narrowed prior to entrance into the parietes but on the

contrary has a rather bulbous appearance in the dorsal portion of

the body wall. While the longitudinal muscle fibers were being re-

moved the prostatic duct was accidentally broken off. The broken

ends are not irregular and jagged but smooth and regular. At the

ventral end of the ental portion there is a deep, smooth-surfaced and

glistening, cuplil^e socket. Attached to a middorsal point within the

socket is a very slender but firm cord. The dorsal end of the ectal

portion of the duct is also smooth and glistening, ball-shaped. At
the center of the dorsal surface is a pore opening into a lumen from

which the slender cord has been pulled out. The ectal portion of

the duct narrows gradually in the outer portion of the body wall

but can be readily traced for most of the distance, as it remains

firm and has a smooth, glistening surface. The prostatic duct of

the other side of the same worm was then broken off revealing a

similar ball-and-socket joint.

The spermathecae are rudimentary, just projecting from the

parietes into the coelomic cavity ; the diverticulum, a slender, finger-

like body ; duct and ampulla not differentiated. Pulling the sperma-

theca out of the parietes after separating the fibers of the longitu-

dinal muscle layer leaves a rather wide, transversely oval aperture

with a smooth margin in the epidermis.
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Remarhs.—Some of the preclitellar, ventral setae are enlarged

and modified; 0.7-1.0 mm in length, the ectal tip ornamented with
circles of very fine teeth.

In spite of their size the worms just described are not siiflBciently

mature to enable specific identification. The crescentic furrow and
lateral lip at tlie margin of the male pore area probably represent

an early stage in the formation of the type of male parietal invagina-

tion that characterizes P. praepinguis.

No preclitellar genital markings were observed in the first exami-
nation, but after completion of the study of the holotype of P.

praepinguis the worms were reexamined and a tiny area of peculiar

appearance was noted just anterior to each spermathecal pore. This
area may possibly represent the rudiment of the genital marking on
the anterior face of the spermathecal invagination of praepinguis.

One of the prostatic ducts of the type of praepinguis was pur-

posely broken off by a quick jerk, thereby revealing a "joint" some-
what similar to that described above except that both ball-and-

socket portions are more flattened out.

Numbers of parasites (nematodes and Protozoa) were found in the

coelomic cavities of the two acliteUate specimens that were opened.

PHERETIMA species. 2

Material examiiied.—From the U. S. National Museum: 1 clitel-

late specimen labeled '"''Pheretima szechuanensis Chen, paratype, Y
Chen."

Remarks.—On each male pore area of xviii are tiny rudiments of
three markings, two of which are toward the median margin with one
presetal and one postsetal, while the third is toward the lateral margin
and probably represents the rudiment of a male pore disk. Just
lateral to the male pore area is a rudiment of a lateral lip such as is

associated with the type of parietal invagination found in P. tschi-

liensis and related forms.

The intestinal caeca are simple, long, and slender, with slight

incisions of the ventral margin.

The spermathecae are rudimentary.
The worm is quite obviously not P. szechuanensis.

PHERETIMA species, 3

1027. Perichaeta hupehcnsis Gee, Boring, and Wu, Lingnaam Agr. Rev., vol.

4, p. 1.

According to Gee, Boring, and Wu (1927), "the common Soochow
worm," which they identified as ''^Perichaeta hupehensis,^^ has two,

three, or four pairs of spermathecal pores though the "normal num-
ber is three" on 6/7-8/9 (p. 1). The large apertures on xviii, which
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are said to be "very evident after the worm has been killed" (p. 1),

or "conspicuous slits" (p. 7) must be apertures of copulatory cham-

bers or openings into parietal invaginations. These structures indi-

cate that the "common Soochow worm" is probably not P. hupeiensiSy

a probability that becomes a certainty with the absence of septa

8/9-9/10. The variation in the number of spermathecal pores may
be taken as an indication that the "Soochow worm" is possibly at

least three distinct species, none of which can be referred to hupeiensis.

Two other points may be mentioned in connection with the paper by

Gee, Boring, and Wu: (1) "In the Soochow Perichaeta the ventral

vessel is double at the anterior end, from the posterior edge of the

gizzard forward" (p. 5). Anterior to 10/11 the ventral blood

vessel is often very slender, while the ventrolaterals (lateral esopha-

geals) are large, distended with blood. These larger vessels have

almost certainly been mistaken for bifurcations of the ventral trunk.

(2) "A small species of Lumhricus also occurs in China and furnishes

some interesting comparisons with the Perichaeta^'' (p. 4). Careful

search of the literature has failed to reveal any record of the occur-

rence of Lumhricus in China. Presumably the generic name Lum-
hricus has been used as a convenient designation for any sort of a

lumbricid worm. It is very unfortunate that Prof. Frank Smith's

(1924) remarks on textbook earthworms versus real earthworms and

Stephenson's comments on "the earthworm" and "the common earth-

worm" (1930, pp. x-xi) were not published where they would have

commanded wider attention from zoologists.

PHERETIMA species, 4

1930. Pheretima otscuritopora Chen, S'ci. Rep. Nat. Centr. Univ. Nanking, ser.

B, vol. 1. p. 28.

P. ohscuritopora was erected by Chen for immature specimens on

which no trace of clitellar glandularity was visible. So far as can

be determined from the description, the types are not sufficiently de-

veloped to enable recognition of the specific characteristics. The

spermathecae (see Chen's fig. 10, p. 36) certainly do not appear to

have attained their definitive conformations. The condition figured

is more or less closely approximated by very rudimentary sperm-

athecae of aclitellate specimens of P. tschilie'nsis. The "very small

crescent shaped groove" can be interpreted as an early rudiment of

the type of male pore invagination that characterizes P. tschiliensis.

The types of P. ohscuritopora were collected from the same localities

as P. hiangsuensis (= P. tschiliensis) and may, quite possibly, be

merely immature forms of that species.

Chen's Szechwan specimens of P. ohscuritopora (see Chen, 1931)

may or may not be conspecific with the Nanking and Soochow

specimens.
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