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Potamothrix scleropenis sp. nov. (Oligochaeta: Tubificidae)
from Fuxian Lake, the Deepest Lake in Southwest China
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ABSTRACT—Potamothrix scleropenis sp. nov. (Tubificidae: Tubificinae) is described from the profundal
zone (74 m) of Fuxian Lake, the deepest lake (up to 155 m) on the Yunnan-Guizhou Plateau in China.
The new species is assigned to Potamothrix because of its short vasa deferentia and its tubular atria with-
out ejaculatory ducts and prostate glands. It differs from congeners by its cuticularized penis sheaths; bifur-
cated, strongly curved spermathecal chaetae; bifurcated lower prongs of bifids; and feathered hairs. P
scleropenis appears closely related to P cekanovskajae Finogenova, 1972 and P tudoranceai éporka,
1994, since all the three species have homogeneous atria without prostate glands.
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INTRODUCTION

Previous studies of freshwater oligochaetes in China
have mainly been conducted in the east, whence 28 species
and 14 genera of Tubificidae have been recorded so far
(Chen, 1940; Liang, 1962, 1979, Erséus and Qi, 1985;
Brinkhurst et al., 1990; Liang and Xie, 1997; Wang and
Liang, 2001; Wang, 2002). Few taxa were hitherto known
from the west.

As the deepest lake on the Yunnan-Guizhou Plateau,
Fuxian Lake (24°17-37'N, 102°49-57°E) is located in east-
ern Yunnan Province and discharges into the upper reaches
of the Nanpanjiang River. The lake covers an area of
211km? at its surface water level of 1721 m ASL, attaining
a maximum depth of 155 m and a shoreline development
(Dy) of 1.72. Formed in the late Pliocene (3.0-3.4 Ma), this
tectonic lake is known to have a unique fauna, in which 12
endemic species have been recorded (Nanjing Institute of
Geography and Limnology, 1990; Yang and Chen, 1995).
However, no previous taxonomic work has been done on oli-
gochaetes in this lake. The only report of microdriles from
the whole province dealt with two aberrant species of bran-
chiobdellidans from Erhai Lake (Liang, 1963).

As the first oligochaete study in Fuxian Lake, this paper
describes a single tubificid specimen representing a new,
strikingly aberrant species of the genus Potamothrix Vej-
dovsky and Mrazek, 1902. Ecological and distributional
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data on Oligochaeta from the lake will be published sepa-
rately.

MATERIALS AND METHODS

From August 2002 to August 2003, a total of 98 sediment sam-
ples were taken with a weighted Petersen grab (1/16 m?) from 14
stations in Fuxian Lake. The sediment was cleaned with a 250-pum-
mesh sieve. The exposed worms were sorted under a dissecting
microscope and preserved in 10% formalin. Altogether more than
200 mature oligochaetes were collected, but most species were
represented by one or a few individuals each.

The specimen described herein was first examined in a tempo-
rary glycerine mount, then stained with borax carmine and perma-
nently mounted in Canada balsam. Measurements of the body and
chaetae were made form the glycerine mount, but the other mea-
surements were made from the permanent mount. Drawings were
done with a camera lucida. The holotype is deposited in the Institute
of Hydrobiology (IHB), Chinese Academy of Sciences (CAS),
Wuhan, China.

TAXONOMY

Potamothrix scleropenis sp. nov.
(Figs. 1-3)

Holotype: IHB YNA 2002018a, whole-mounted speci-
men.

Type locality: East of Gushan Island (24°24°5"N,
102°52°45”E) in Fuxian Lake, eastern Yunnan Province,
China; depth 74 m, bottom temperature 13.7°C, dissolved
oxygen in bottom water 5.8 mg/L, total nitrogen in water
0.115 mg/L, total phosphorus in water 0.015 mg/L, fine clay;
8 Oct 2002, coll. Y. Cui & X. Liu.
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Fig. 1. Potamothrix scleropenis sp. nov., chaetae. (A) hair; (B-D)
dorsal bifids (V, VII, XIll, respectively); (E-F) ventral chaetae (lll,
XVIII, respectively).

Etymology: The specific name ‘scleropenis’ is Greek
for ‘hard penis’ and refers to the cuticularized penis sheaths.

Description: Anterior part of specimen remaining,
length > 7.2 mm, diameter at X| about 0.9 mm, segments >
22. Clitellum inconspicuous.

Dorsal chaetae (Fig. 1C) of II-V bifid only, 6-9 per bun-
dle, 120—140 um long, 3.0—4.0 um thick, with upper prongs
blunt, twice as long as, and thicker than truncated, usually
secondarily branched lower prongs. From VI onwards, dor-
sals comprise 3-8 hairs and 3—7 bifids per bundle; hairs
(Fig. 1A) feathered, 200-360 um long, 3.0-4.0 um thick
basally; bifids (Fig. 1B, D) pectinate, 110-124 um long, 3.2—
3.6 um thick, with (0) 1-2 thin (sometimes thick) intermedi-
ate teeth; upper prongs occasionally somewhat bifurcated,
slightly longer and conspicuously thinner than usually bifur-
cated lower prongs, or equally long. Ventral chaetae (Fig.

1E, F) bifid, 6—9 per bundle anteriorly, 2—4 (5) per bundle in
postclitellar segments, 100-140 um long, 3.0-4.0 um thick,
with prongs similar to those of dorsals in 1I-V. Dorsal chae-
tae absent from XI. Spermathecal chaetae (Fig. 3A; Fig. 3B,
sc) one per ventral bundle in X, entally embedded in mus-
cular sacs (Fig. 3B, scs), about 90 um long, 3.6 um thick;
shafts strongly curved, with distal ends bifurcated and ectal
parts grooved. Penial chaetae (Fig. 2A, pc; Fig. 2C) unmod-
ified, 2-3 per bundle in XI, 76-80 um long, 2.5-3.0 um thick,
with upper prongs longer and thinner than unbranched lower
prongs. Male pores paired in line with ventral chaetae, pos-
terior to middle of XI, immediately anterior to penial chaetae.
Spermathecal pores paired in line with ventral chaetae in
mid-X, immediately anterior to spermathecal chaetae.

Chloragogen cells from VI onwards. No coelomocytes.
Male genitalia (Fig. 2A) paired. Vas deferens (Fig. 2A, vd)
300-320 um long, 24—36 um wide, entering atrium apically.
Atrium (Fig. 2A, a) 880-920 um long, 60—110 um wide,
tubular and rather homogeneous throughout (right one
somewhat folded in middle), with thin outer muscular layer
and thick inner epithelium, and without prostate gland. Soft
part of penis (Fig. 2A, p) about 140 um long, basally 70 um
wide, ectally 24 um wide, cylindrical and tapering ectally,
enclosed in copulatory sac; penis surrounded by cuticular-
ized, somewhat thimble-shaped sheath (Fig. 2A, ps; Fig.
2B), 130 um long, 30-100 um wide, with 12—18 um thick
walls, and with edge of ectal opening irregular (Fig. 2B, eo).
Copulatory sac (Fig. 2A, cs) 160 um long, 80-140 um wide,
with outer muscular layer 8—14 um thick.

Spermathecal ducts (Fig. 3B, sd) 280-320 um long,
70-140 um wide, with outer muscular layers 3—4 pum thick;
ampullae (Fig. 3B, sa) pear-shaped, 520-600 um long, 200—
480 um wide. Spermatozeugmata (Fig. 3B, sz) 15-20 in
each lumen, about 400—-800 um long.

Distribution and habitat. Known only from type local-
ity, Yunnan, China. Freshwater lake, 74 m depth, <15°C,
fine clay.

DISSCUSION

Although we made great efforts to collect oligochaetes
in this oligotrophic lake (see Materials and Methods), only
one individual of Potamothrix scleropenis sp. nov. was
found. Since the specimen was fully mature and very char-
acteristic, we describe it as a new species with certainty.

The somewhat thimble-shaped, cuticularized penis
sheaths of this new species resemble those of some tubifi-
cines, such as llyodrilus Eisen, 1879. However, the short
vasa deferentia, tubular atria without ejaculatory ducts, and
lack of prostate glands of the new species fit more closely
the definition of Potamothrix Vejdovsky and Mrazek, 1902
than that of any other described genus.

The genus Potamothrix, established by Vejdovsky and
Mrazek (1902) for P. moldaviensis Vejdovsky and Mrazek,
1902, was recently revised by Finogenova and Poddubnaja
(1990). Eighteen species were previously known in the
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Fig. 2. Potamothrix scleropenis sp. nov., male genitalia. (A) lateral view of male ducts in segments X-XI (the right atrium is somewhat folded
in the middle); (B) cuticularized penis sheath; (C) penis chaeta. Abbreviations: a, atrium; cs, copulatory sac; eo, ectal opening; m, muscle; p,
penis; pc, penial chaeta; ps, penial sheath; sf, sperm funnel; vd, vas deferens.

genus, mainly distributed in the Holarctic region (Brinkhurst
and Jamieson, 1971; Hrabe, 1981; Brinkhurst and Wetzel,
1984; Finogenova and Poddubnaja, 1990; éporka, 1994;
Milbrink, 1999; Milbrink and Timm, 2001).

Potamothrix scleropenis sp. nov. is easily distinguished
from congeners in having 1) cuticularized penis sheaths, 2)
bifurcated, strongly curved spermathecal chaetae, 3) usually
bifurcated lower prongs of bifids, and 4) feathered hairs.
That the hairs and pectinate bifids begin from segment VI
could also be a feature, but this needs further confirmation
from more specimens.

Potamothrix scleropenis appears closely related to P.
cekanovskajae Finogenova, 1972 from Caspian Sea (Fino-
genova and Poddubnaja, 1990) and P. tudoranceai éporka,
1994 from Ethiopia (éporka, 1994) in that all three species
have homogeneous atria without prostate glands. Neverthe-
less, the length of the atria of the new species is only 1/4-1/
3 of the length of the atria of the other two species, while

the vasa deferentia are 3—-4 times as long as the corre-
sponding structure in the others. With regard to the short
atria (<1000 um), the new species shows some affinity to
Potamothrix bavaricus (Oschmann, 1913). However, in P.
scleropenis, the length ratio of vasa deferentia to atria is 1:3,
and the atria are homogenous; in P. bavaricus the ratio is
1:8 to 1:9, and the atria are tripartite (Timm, 1970; Finogen-
ova and Poddubnaja, 1990).

This is the second species of Potamothrix recorded
from China. The first, P. bedoti (Piguet, 1913), was reported
from a shallow lake in Wuhan by Wang and Liang (2001).
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