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Table 1 The Principal Characters of Dendrorhynchus sinensis compared with
those of Gorgonorhynchus, Panorhynchus and Polybrachiorhynchus
S R
) Genus Gorgonorhynchus Panorhynchus Polybrachiorhynchus Dendrorhynchus
sinensis
Character —
LI F R AE LR
Head with horizontal + 4 + -+
cephalic slits
i3 - _ - -
Eyes
‘Caudal cirrus
Y5 BB VX, AN | MERE, LLALE WEBK, 12 NEEY) YRR, 13184
Form of proboscis  |IXAKES 6 K | WEAK, GVNE Bk, SONENE| RS, 5108
branching Main axial branch i ZE T RN v R g*lﬁi%z;kmm“‘iﬁ
short, with all the [Main axial branch is [Main axial branch is
branchlets long, with 11 long, with 12 Main axial branch is
dichotomously and |alternative primary |alternative primary [long, with 13
successively branchlets each branchlets, each alternative primary
branching 6 times |branching once dichotomously branchlets, each
branching 3 times irregularly and
dichotomously
branching 1--2 times.
KigsrBiRKE )
Maximum pumber of 64 - 96 52
terminal branchlets
Y5 B AE T RER—FEEL ARER—~FEL TEF— R 1 ER—2HEE

Level of the proboscis
ibranching

fevel

Not in the same

Not in the same
level

In the same level

In the same level

Y LR R

Number of muscle
layers of main axial
‘branch

(%)

K IMA R
Number of muscle
‘layers of terminal

‘branchlets

(8]

~

Y EERNBEIRR X
Muscle cross of

«circular muscle layer
wf maia axial branch

RIgAHUEIA
ZX

Muscle cross of
circular muscle layer
of terminal branchlet

) s B RS fh B
BHHANRZR
“Interweaving of dorsal
circular muscle of
proboscis sheath with

those of the body wall
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W EESYRRES
RIS A BLIR
Longitudinal muscle
plate between dorsal
side of forgut and
ventral side of
rhynchocoel

BHET ERNBR

Form of dorsal
fibrous cores

X
Forked

X
Unforked

rHX
Unforked

5 X
forked

Bz L ARER
MERMERE

Giant neurochord cells
round ventral fibrous
cores

1=

one pair

2T 1%
more than

one pair

7 %

7 pairs

1 5

one pair

BB SR ENLA R

Splanchnic muscle - +(spiral) -+ (circular) +(circular)

around forgut

YR h M

mid-dorsal — — - +

rhynchocoelic blood
vessel

YIE R E %
Number of circular

muscle layers around
rhynchodaeum

[ES]
[
—
—

RE WS NEH

Number of main 2
collecting tubules in
excretory system

#}A wE i 2

several Numerous Numerous

TR FIHERRERBMHER LERBRY 5 HASEYHEAR

(Key to Five Nemertean Species which Possess a Multibranched Proboscis)

1A W EBSE, WA A XK 2
(Main axial branch is short, with all the branchleis branching dichotomously 2)
1B ¥ikik, MBMMAE AR 3
(Main axial branch is long, with alternate primary branchlets 3
2A BXKTkBENRAZE.YIEFE MRS B AN = X R4 —— Gorgonorhynchus bermudensis
(Three layers of body wall musculature near the brain, and irregular dichotomous branchlets appear
from fourth branchlets onward Gorgonorhynchus bermudensis)
2B RXHIABENARREZE AN I N X R ———_ Gorgonorhynchus repens
(Not three layers of body wall musculature near the brain, and all the branchlets are of regular
dichotomy Gorgonorhynchus repens)
3A MBS EES—FHENIEEEBER, ARE—AEH E Panorhynchus argentiensis
(The primary branchlets branch only once, all the branchlets in open spiral from main axial branch,
not in the same level Panorhynchus argentiensis)
3B SIBBUESS 2 3RIIAE BRI E—)RE L 4
(The primary branchlets successively branch 2—3 times, all the branchlets are rami-form and in the
same level D
1A BIBRABHXRD 3R PTE SANARENE I ABTRFR Polybrackiorhynchus dayt
(The primary branchlets dichotomously branch 3 times, giving 8 terminal branchlets; caudal cirrus
present, Polybranchiorhynchus dayi)
4B MIGABIR XN F R P 2—4 PEBAE KT R R Dendrorhynchus sinensis

(The primary branchlets dichotomously branch twice, giving 2—4 terminal branchlets; no caudal cirrus
Dendrorhynchus sinensis)
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ON DENDRORHYNCHUS SINENSIS GEN. ET SP.
NOV. OF LINEID HETERONEMERTEAN

Yin Zuofen and Zeng Fen

(Shandong College of Oceanography, Qinzdao)

ABSTRACT

A new species of proboscis worm (Nemertean) possessing a multibranched proboseis
was found in South China Sea. Tt is named as Dendrorhynchus sinensis, a new genus
and species of the Family Lineidae, Order Heteronemertea. The deseriptions of this new

zenus and species are given below:

Dendrorhynchus cen. nov.

A single pair of horizontal lateral cephalic slits on the head, but no eyes. The pro-
boscis is multibranched, consisting of a long main axial branch, alternative primary
pranchlets laterally, dichotomous secondary branchlets and terminal branchlets, all the
branchlets bein in the same level. The main axial branch contains three muscle layers
{outer and inner longitudinal, middle circular) and only one musecle cross in the circular
musecle layer. The terminal branchlets contain two musele layers (outer circular inner
fongitudinal) with no musele cross in the cireular layer. The dorsal fibrous cores of
cerebral ganglion are forked. A pair of giant neurochord cells are located at the inner
side of the ventral fibrous cores. The forgut with a delicate layer of circular splanchnic
muscle but no longitudinal muslee plate between dorsal wall and rhynchocoel. The eir-
cular muscle of dorsal side of the proboscis sheath is interwoven with those on the dorsal
side of the body wall. The blood system consists of a U-shaped eephalie lacuna, lateral
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blood vessels, a mid-dorsal blood vessel developed into a long rhynchocoelic villus and a
middorsal rhynchocoelic blood vessel in the rhynchocoel sheath. There is no caudal cirrus.

Dendrorhynchus sinensis sp. nov.

1. External Appearance

The specimen was collected on the beach of Xiashan Beach Park, Zhanjiang City,
Guangdong Province, along the South China Sea (21°02’.3 N, 110°23’.0 E). The live
worm is light brown colored in the anterior (2/5) and posterier (1/5) pari of the body
(2/5), dark brown colored in the middle (2/5). After fixation it is of an overall grey-
ish brown, but darker in the middle. The specimen is 85 mm long, 3—4 mm wide, with
a clear head and lateral cephalic slits on both sides of the head. There is a shallow
rhynchodaeal groove in the middle of the ventral side in front of the mouth.

2. Body wall, Musculature and Parenchyma

The structure of the body wall is similar to that of all other heteronemerteans.
The histological observation reveals eight layers. Among them, the outer longitudinal
muscle and the circular muscle are highly developed, with a thickness of 100—120 pm
in the forgut region, the connective tissue layer of the forgut region also highly develop-
ed, 20—25 ym and the glandular dermis layer is separated from the outer longitudinal
muscle layer by this connective tissue layer. In the mid-intestinal region, there are
well-developed dorsal-ventral muscles between the dorsal and ventral body wall. Between
the alimentary canal and the inner longitudinal muscle is filled with parenchyma (Fig.
3; Plate I: 9, 10).

3. Rhynchodaeum and Rhynchocoel

The proboseis pore is at the ventral side of the anterior end of the body, and con-
nected to the rhynchodacum inside the head. The rhynchodaeum extends posteriorly
and expands symmetrically towards the dorsal and ventral sides in a rhombic shape
(Plate I: 1). The rhynchocoel is nearly as long as the body, its cross sectional shape
near the brain resembling that of a bell placed upside down (Plate I: 2, 6). There are
circular musecle (outer) and longitudinal muscle (inner) in the proboscis sheath. The
circular muscle of proboscis sheath is highly developed in mid-intestinal region. (Plate
I:8). The circular musecle in the dorsal side of proboscis sheath is interwoven with those
in the dorsal side of the body wall (Fig. 3), a phenomenon rarely found in the four
species of the Lineidae with branched proboscis so far reported™.

4, Proboscis

Proboscis of Dendrorhynchus sinensis resembles the branches of a tree, consisting of
a long main axial branch, primary branchleis, secondary branchlets and terminal bran-
chlets. The main axial branch, with a length of 8 mm and a diameter about 1.5 mm,
is of a conical shape in the proximal portion and tapering gradually to the distal end.
From the main axial branch arise primary branchlets laterally and alternately. Each
of the primary branchlets finally gives 2 to 4 terminal branchlets. The whole proboscis
shows theoretically 52 terminal branchlets, all of them in a same plane (Fig. 4).

Dendrorhynchus sinensis possesses a proboscis which reveals very clear a structure
of eight layers (Fig. 5). The circular muscle layer is X-shaped (Fig. 5; Plate I: 11).
The outer longitudinal musele layer in terminal branchlets disappear and without muscle



334 ® # 5 @ @& 16 %

cross in the cireular muscle layer (Fig. 6).

5. Circulatory system

Dendrorhynchus sinensis possesses a blood system which eonsists mainly of a cerebral
lacuna, lateral blood vessels, a mid-dorsal blood vessel and a anus lacuna. The cerebral
lacuna begins in the connective tissue in the anterior part of the head, expands into a
wide lacuna along the rhynchodaeum and extends posteriorly between the brain and the
rhynchodaeum (Plate I: 1). After passing the rhynchodaeum, the lacuna becomes thin-
ner because of the expansion of the rhynchocoel. This slender cerebral lacuna, closed
at the ventral side of the rhynchocoel, surrounds the rhynchocoel from under and bila-
terally in a U-shape (Plate I: 2, 6). From this U-shaped lacuna arise ventrally two other
lacunae: (1) the smaller dorsal one is the mid-dorsal blood vessel. After protruding into
the rhynchocoel, the mid-dorsal blood vessel runs ventrally along the wall of the rhyn-
chocoel; The wall of the rhynchocoel, because of the protrusion, also projects ventrally,
forming a rhynchocoelic ridge; On the ridge there are numerous villi about 20—25 pm,
rising towards the rhynchocoel (Plate I: 4—6); (2) the larger ventral one, is outside
the rhynchocoel and on the ventral side of the rhynchocoelic ridge (Plate I: 6), named
cesaphageal lacuna because it changes later into the vesophageal blood vessel.

6. Excretory system

The protonephridium concentrates in the parenchyma between the digestive tract
and the body mall in the ventral and lateral sides of forgut region (Fig. 2; Plate I: 9).

7. Digestive system

The mouth, like a narrow and elongate slit, is connected to the oral cavity, the wall
of which is lined with columnar ciloted epithelium (Plate I: 7).

There is a delicate splanchnic eireular muscle layer around the forgut (Fig. 2). Be-
tween the doral side of the forgut and the ventral side of the rhynchocoel there is no
longtidinal muscle plate formed by the longitudinal muscle (Fig. 2). In Heteronemer-
tean, the splanchnic cireular muscle layer and longituinal muscle plate are two very
important criterion for taxonomy (Friedrich 1960", Gibson 1977)®. The inner wall
of the intestinal epithelium is composed of ciliated columnar eells and aecidophilic glan-
dular cells. The mid-intestine forms a highly developed lateral diverticula but disap-
pears gradually at the posterior part of the intestine,

8. Nervous System

The nervous system consists mainly of the brain, lateral nerve cords, the peripheral
neural sheath and the mid-dorsal nerve. The brainineludes a pair of dorsal ecerebral gan-
glion and a pair of ventral cerebral ganglion. In the center of the ganglions there are
nerve fibrous cores. The dorsal and ventral ganglions are separated by a nerve sheath
(Plate I: 6) and connected by the dorsal and ventral nerve commissures on the dorsal
and ventral sides of the rhynchocoel (Plate I: 2). The ventral cerebral ganglion ex-
tends posteriorly and becomes the lateral nerve cords that run throughout the body. The
nerve sheath round this cords are connected to the peripheral nerve sheath inside the
body wall. The latter, by expansion, forms the mid-dorsal nerve in the middle of the
dorsal side of the circular muscle layer.

In Dendrorhynchus sinensis, the dorsal nerve fibrous core is forked in the middle
part of the brain. In the inner ventral side of the ventral nerve fibrous core there is
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a pair of giant neurochord cells about 25 ym in diameter (Plate I: 3).
9. Sense organs

The horizontal cerebral slits along either side of the head is about 2mm in length
and about 0.4 mm in depth. The highly-developed and oval-shaped cerebral sense organ
is situated behind the brain (Plate I: 5).

The small particle shaped, cephalic glands are situated at the anterior end of the
head and at the dorsal side of the rhynchocoel. They open to the outside of the body
through the front organ at the dorsal part of the head.

10. Reproductive system

The specimen was collected in December, no gonad is found in our sectional examina-
tions.

Discussion

Four species of nemerteans with branched proboseis have so far been reported in the
world: Gorgonorhynchus repens by Dakin and Fordham (1931, 1936)", G. bermudensts
by Wheeler (1936)™ (1940a), Panorhynchus argentinensis by Serna de Esteban and

Moretto (1969)™, Polybrachiorhynchus dayi by Gibson (1977)™. They all belong to
the Lineidae of the order Heteronemertea.

The main criterion for classification of the species of Lineidae w.th branched pro-
boscis are: the form of the branched proboscis, the number of muscle layers in the main
axial branch and the termina] branechlets of the proboseis, the number of muscle eross
in the cirzular muscle layers of the main axial branch and the terminal branchlets; the
presence or absence of inter-weaving between the circular muscle layer of the probosecis
sheath and that of the body wall, the presence or absence of the longitudinal musele plate
formed by the longitudinal muscles between the dorsal side of the forgut and ventral
side of the rhynchocoel, the number of giant neurochord cells in the inner side of the
ventral fibrous cores of the brain, and the presence or absence of a caudal cirrus (Gib-
son 1981)™,

The nemertean with a branched proboseis
and new species recently found along the beach of Zhanjiang City is obviously different
in the above-mentioned features from four species of three genera so far reported (See
the Table 1). Evidences in our study show that it belongs with the Lineidae of Hete-
ronemertea and is named Dendrorhynchus sinensis.

Dendrorhynchus sinensis, new genus
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