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Hofstenia arabiensis Nov. Sp. (Hofsteniidae):
A New Species of Acoelan Turbellaria from the
Red Sea North of Jeddah

S. BELTAGI and A.S. MANDURA
Department of Marine Biology, Faculty of Marine Science,
King Abdulaziz University, Jeddah, Saudi Arabia

ABSTRACT. A new Acoelan worm, Hofstenia arabiensis was found alive on
the brown algae Sargassum vulgare (J.G. Agardh), and Cystoseira myrica,
in the reef flat shoreward of the fringing reef in front of the Old King’s
Palace, North of Jeddah (Saudi Arabia).

It is elongated having an anterior tip and a blunt posterior end. The color
of the body is nearly yellowish red. The living worm is about 5 mm long and
its breadth reaches about 1.25 mm.

Nearly 35 specimens of this worm were collected during the months of
May and June 1986. Reconstructions of the’new species were drawn from
the median sagittal position by the examination of transverse, longitudinal
and frontal sections of the worm stained by Haematoxylin-eosin and Mal-
lory stain.

This worm is related to the genus Hofstenia due to the fact that it has an
integumentary nerve plexus. The mouth aperture is subterminal. The
pharynx is strongly muscular. Vesicula seminalis is present and the ovary is
follicular. It is a new species due to the fact that the worm is tubular, having
a rounded anterior tip and a blunt and smooth posterior end. It has a yel-
lowish red color. The worm has a network subepidermal nerve plexus ex-
tending from the anterior tip of the body till the end of its first half,
moreover, the central brain mass surrounding the statocyst is totally absent.
The penis bulb is provided with only 4 chitinised spines. The sunk epithelial

“layer of the pharynx is unciliated and the oesophagus is missing.

Introduction

Many scientists studied flattened worms, especially Acoelan Turbellarians, namely
Lutherl!], Westblad®, Karling®!, Faubell*l, and others, while few scientists had

65



66 S. Beltagi and A.S. Mandura

worked on Turbellarians in the Red Sea, such as Palombil®l, Melouk!®l, Antoniusl’],
Beltagil8l, Beltagi and Khafajil%.

Concerning the previous work which was done upon species of the genus
Hofstenial™® Bock discovered a new Acoelan Turbellaria Hofstenia atroviridisi'®l.
Palombil® collected a new species Hofstenia minuta from the Suez canal.

In 1960, Correa found Hofstenia miamiall!l in the shallow water of Florida beach.
Also, he collected the same species in 1963!'2) from the caribbean sea. Otto Steinbock
had established in 1966, a new species of Acoelan Turbellaria Hofstenia beltagii from
Ghardagqa station in the west-north part of the Red Sea; Egypt{!*l. Besides, he disco-
vered Hofstenia giselae!"¥) near the marine laboratory, Bimini, Bahamas.

Material and Methods

In May and June 1986, 35 specimens of this worm had been collected from the
brown Algae Sargassum vulgare and Cystoseira myrica, living on the sandy bottom of
the reef flat, north of Jeddah at the Red Sea in Saudi Arabia. It was gathered from a
depth ranging between 50-170 cm at low tide. Reconstructions of this new species
were drawn from the median, sagittal, frontal, longitudinal and transverse sections
of the worm, stained by haematoxylm eosin. Also Mallory stain was used,.giving
good results.

Systematic Position

Phylum Platyhelminthes
Class Turbellaria
Order Acoela;[14.15]
Family Hofsteniidael!3!
Genus Hofstenial'9

Hofstenia arabiensis nov. sp.
‘ Results
External Features (Fig. 1)

The worm is somewhat elongated, having a round anterior tip and a blunt post-
erior end, thus differing from Hofstenia beltagiil'’l. The color of the body is nearly
yellowish red. In fresh life, one can observe some of the internal organs, such as the
pharynx which is situated at the anterior third part of the body. At the second third
part of the body, big ripe eggs are extending from the end of the first third part of the
body till the last part of the second third region of the body. Eggs have a light brown
coloration.

The living worm is about 5 mm long and its breadth reaches about 1.25 mm, thus
differing from Hofstenia giselael'3l. Symbiotic algae are totally absent. The eyes are
also missing. The statocyst (Fig. 1, 2 - P1. 2 st) is situated near the anterior end. It is
small in size and has a diameter of about 21 .
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Fi1G. 1. Hofstenia arabiensis nov. sp.
) ~ External features.

67



S. Beltagiand A.S. Mandura

afg

ac

e neE i S, el

e T

rh
—__dep

spc

csp
mages_ 5 ; _1 rE

Vs

vep
row
—in

Mawv_

(-1

frmow

140 Mm
[ Y o L |

FI1G. 2. Hofstenia arabiensis nov. sp.
— Reconstruction of internal organisation.
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¢l

As this new species is found for the first time in the Red Sea near Jeddah, thus it is
important to describe the worm in full detail and to compare its internal structure
with the known species described. The animal has a great importance from the
phylogenetical point of view.

Ectocytium

The parenchymatous tissue is a syncytial tissue which is formed of a peripheral and
a central parenchymatous tissue (Fig. 3, 4 - Pl. 1, 2 ppt, cpt). The most striking fact is
that the nuclei of the cells of this tissue are gathered together forming enormous
number of bundles (Fig. 3, 4 - P1. 3 bpn) which are always elongated and are situated
immediately under the subepidermal muscle layer, thus forming the peripheral
parenchymatous tissue (Fig. 3, 4). Each bundle has a length of about 28.0 . and a
breadth of about 7.0 w."Each nucleus is oval in shape having a diameter of about 4.2
. These nuclei are corssed in between by short dorso-ventral ‘muscle fibers.
Eosinophilous gland cells (P1. 3 esgc) are embedded in the peripheral parenchymat-
ous tissue. They are flask-shaped in structure, having a length of about 35.0 ., and
are filled with a fluid stained red with Acid Fuchsin. Each gland cell opens at the sur-
face of the body by a small aperture having a diameter of about 1.40 .. The central
parenchymatous tissue (Fig. 3 - P1. 10 cpt) is crossed in many places by dorso-ventral,
circular and longitudinal muscle fibers. The transverse muscle fibers which are em-
bedded in the plasmatic material, are packed together into bundles. Each bundle
consists of about 6 muscle fibers. Each muscle fiber has a length of about 7.0 . and a
thickness of about 1.70 w. It is also worthwhile to notice that in between the
peripheral and the central parenchymatous tissue, there are located big bundles of
packed nuclei. Each nucleus is nearly oval in shape and bigger in size than the normal
nuclei of the parenchymatous tissue. It has a diameter of about 5.6 w. The nuclei of
this large bundle are embedded in the plasmatic material of the parenchymatous tis-
sue and spaces in between the nuclei are crossed by different types of muscle fibers,
mainly dorso-ventral and transverse muscle fibers (Fig. 4 - dvmf, cmf). Each muscle
fiber is short and has a length of about 8.40 w and a thickness of about 1.05 .. Each
bundle is nearly oval in shape and has a diameter of about 42.0 . It is important to
notice that the bundles of the cells in the peripheral parenchymatous tissue are sepa-
rated from each other by elongated narrow spaces. Their moderate length is about
28.0 u and the breadth is about 7.0 . each.

The large bundies of the nuclei embedded in between the peripheral and the cent-
ral parenchymatous tissues are scattered and distributed at the dorsal and lateral
sides. They extend from the region where the male reproductive aperture islying and
go posteriorly for a distance of about 434.0 w. They reach their maximal number,
about 25, at the region where the vesicula granulorum (Fig.2, 5 - P1. 14 vgr) starts to
connect with the vesicula seminalis. From this latter region posteriorly, it is noticed
that the glandular bundles are also situated at the ventral as well as the lateral sides
and then they disappear from the dorsal side gradually.
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FiG. 4. Hofstenia arabiensis nov. sp.
— Frontal gland, statocyst, and pharynx, as seen in (L.S.).

The structure of these glandular cells has a great similarity to that of the cells form-
ing the glandular part of the vesicula granulorum. In our opinion, they are represent-
ing the follicular testis (Fig. 2 - ft ) at its first stage of development.

The Nervous System (Fig. 2-5- PL. 3)

It is mainly formed of a sub-epidermal nerve plexus as described by Sixten Bock,
concerning Hofstenia atroviridis!'¥l. This nerve plexus is not all together connected, it
is formed of a network structure, thus beginning from the anterior end till nearly a
distance of about 770.9 p. The thickness of the nerve mass is about 19.6 p. It is
formed of separated blocks of nerve tissues in some parts of it. The basal nerve tissue
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is formed inside the epidermal plasmatic material. The breadth of the nerve block is
21.0 p.. In a transverse section, it can be observed that the nerve block is quite sepa-
rated from the other neighbouring ones. The distance separating is about 14.0 . and
it is occupied by the plasma of the epidermal layer filled with its nuclei. In the other
section following it posteriorly, it is noticed that the distance separating it from the
other block disappears. From this latter condition, it can be assured that the whole
subepidermal nerve tissue is connected together, forming a network structure. The
subepidermal nerve tissu¢ sends very fine nerve fibers crossing the plasmatic mate-
rial of the epidermal layer till the basis of the cilia. These nerve fibers are acting as
neuro-sensory fibers. The thickness of each nerve fibre is about 1.05 (. In this re-
spect, Sixten Bock description, concerning Hofstenial'’l, has not mentioned these
neuro-sensory fibers. The plasmodium of the sub-epidermal nerve plexus is densely
fibrillated. The nerve tissue is always placed under the dorsal and the lateral epithe-
lial layer, and is totally absent at the ventral anterior epidermal layer at the region be-
fore the mouth opening.

The sitbepidermal nerve plexus or tissue is limited from its outer surface by a well
developed muscle layer which is formed of thick longitudinal muscle fibers, each
having a thickness of about 1.4 p.

The thickness of the outer longitudinal muscle layer (Fig. 3, 4 - olml) is about 5.6 j
while the inner subepidermal muscle layer reaches about 7.0 w, which is composed of
an outer circular muscle layer and an inner longitudinal muscle layer (Fig. 3, 4 - cmf,
ilml). The thickness of the nerve tissue gets narrower towards the posterior end, until
it disappears completely a little distance from the middle part of the body (Fig. 2 -
dnp, vnp). Immediately after the end of the basal nervous plexus, the outer longitud-
inal muscle fibers are totally disappeared and it is only the circular and the inner lon-
gitudinal muscle fibers which exist.

The statocyst (Fig. 1,2, 3, 4,-Pl. 1,2-st) is formed of an outer wall of thickness 7.0
. The inner part belongs to the statolith (Fig. 3, 4 - PL. 1, 2 - stl) which is somewhat
thicker than the first wall of the statocyst, having a thickness of about 1.05 .. The
wall is somewhat shrunk inwards, especially from both lateral sides, right and left.
The statolith is big in size, having a convex dorsal side and a slightly concave ventral
one. Itis oval in shape having a diameter of about 15.4 u.. The nucleus of the statolith
(Fig. 3, 4 - nst) is large and oval in shape with a diameter of 7.0 . It is embedded in
the plasmatic material of the statolith. Small rounded granules are found in the plas-
modium of the statolith stained with a violet color by Mallory’s method of staining.

The frontal gland (Fig. 2, 4 - fg) is situated at the anterior end of the body, slightly
directed to the ventral surface, just very near to mouth aperture. It is formed of a
group of elongated and cylindrical cyanophilous gland cells which have a common
aperture (Fig. 2, 4 - ofg). It is surrounded by the tissue of the dorsal nerve plexus
(Fig. 4 - P1. 3 - dnp). It is located in between the outer longitudinal muscle layer, the
circular muscle and the inner longitudinal muscle layer of the subepidermal muscula-
ture (Fig. 4 - olml, dnp, cmf, ilml).
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The Endocytium

The mouth aperture (Fig. 2, 4 - ma) is considered to be a subterminal type. The
body is covered externally with cilia (Fig. 1, 2, 3, 4, 5 - P1 6 - Ci) of about 5.60 in
length. The thickness of the dorsal epidermal layer (Fig. 2, 3, 4 - Pl. 6, 7 dep) is about
18.2 .. The nuclei of the epithelial are large in number nearly having an oval shape.
Each nucleus (Fig. 3, 4 - nu) has a diameter of about 4.20 .. At the anterior region of
the body, there is also the cyanophilous type of gland cells, (Fig. 3, 4 - cgc) which are
oval in shape of about 14.0 p in length and a breadth of about 7.0 p.. They are mostly
filled with a granular secretion which is stained blue by Mallory. Each gland cell
opens to the outside at the basis of the cilia by a small outlet with a diameter of about
1.40 .. It is worthwhile to notice that this type of cyanophilous gland cell is more con-
centratéd at the dorsal epidermal layer than at the ventral one, especially at the an-
terior part of the body. Another type of gland cells scattered in the epidermal layer,
is the eosinophilous type of gland cells (Fig. 4 - esgc). They are greater in number at
the dorsal than at the ventral surface of the body. The eosinophilous gland cells have
a flask-shaped structure with a length of about 21.0 p and a breadth about 5.60 .
They are filled with homogenous secretion taking a pink red coloration with Acid
Fuchsin. Each gland cell opens externally by a small aperture having a diameter of
about 1.40 p.

The mouth opening leads directly to the pharynx (Fig. 2,4,5-Pl. 1,2, 3,6 - Ph)
which is of the simplest type (tubiformis). In this worm, the epithelial layer of the
pharynx (Fig. 4 - P1. 3 - selp) is sunk and penetrated by the inner longitudinal muscle
fibers.

The thickness of this muscle layer is about 14.0 . This is considered the maximal
thickness of the ventral inner longitudinal muscle layer of the pharynx, while it
reaches about 21.0 p in thickness at the dorsal part of the pharynx. The nuclei of the
epithelial layer of the pharynx are embedded in between the muscle fibers together
with the nuclei-of the muscle cells. Each nucleus is oval in shape but smaller in size
than the nuclei of the epithelial layer, and has a diameter of about 3.50 p.. Following
the inner longitudinal muscle layer, there is a circular muscle layer having a
maximum thickness of about 28.0 . at the dorsal part of the pharynx, while it posses-
ses about 21.0 p. at the ventral part of the pharynx. The thickness of the inner lon-
gitudinal muscle fibre is about 1.40 p. It is worthwhile to notice that the nerve tissue
placed in between the outer longitudinal muscle layer and the circular muscle layer
described by Sixten Bock concerning Hofstenia atroviridis!'% is totally absent in this
worm. The outer longitudinal muscle layer is placed outwards the circular muscle
layer. The muscle fibers of the outer longitudinal muscle layer are scattered in the
central parenchymatous tissue and they are not compact. The diameter of thickness
of the muscle fiber is about 1.40 p. Diagonal muscle fibers which had been men-
tioned by Sixten Bock concerning Hofstenia atroviridisi% are totally missing: In addi-
tion to that, it is observed that the well developed radial muscle fibers (PL. 6 - rmf)
which extend from beneath the subepidermal muscle layer are penetrating the
parenchymatous tissue till the end 4t the outer margin of the circular muscle layer.
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They are found in between the outer longitudinal muscle fibers forming a network
like structure. The maximal length of the radial muscle fiber is about 28.0 p and its
thickness is about 1.05 p. The radial muscle fibers including dorso-ventral muscle
fibers and lateral muscle fibers are highly developed in a cross-section, especially in
the middle part of the pharyngeal region. It is observed that these radial muscle fib-
ers are arranged into thin long bundles extending from the inner surface of the sub-
epidermal nerve tissue and crossing the peripheral and central parenchymatous tis-
sues, until it reaches the outer part of the circular muscle layer. On the other hand,
the radial muscle fibers act as retractors for the muscle tube of the pharynx; as soon
as the food enters the mouth aperture, in this moment, these radial muscle fibers play
a great role in the neuro-sensory function, as it acts as conductors of the stimuli to the
subepidermal nervous plexus. Thus, they act as dilatators of the pharynx. Each ra-
dial musclé bundle is separated from the other neighboring muscle bundle by a dis-
tance of about 21.0 .. Sometimes, these muscle bundles are connected to each other
by very fine branches of muscle fibers. The posterior part of the pharynx leads to the
intestinal tissue (Fig. 2 - P1. 5, 7 - in) which is syncytial in structure and very loose.
There i$ no muscle layer surrounding this tissue. It is directly connected to the paren-
chymatous tissue surrounding it from outside. The plasmodium of the digestive
parenchymatous tissue possesses very few scattered nuclei. Amoeboid cells or gland
cells are totally absent in this tissue. Short sausage-like structures are often seen scat-
tered in the endocytial tissue which may be considered as migrating sperms. Each has.
a thickness of about 1.40 p and a length about 4.20 w.. Large and small vacuoles are
observed in the endocytial tissue including copepods (Pl. 5 cr). The breadth of the
food vacuole reaches about 70.0 . .

The Reproductive System

1. Female Genital System (Fig.2,6-Pl.7,8,9,10, 11 - fmov, nmov, rov, lov)

It is formed of right and left ovaries (Fig. 2, 6 - P1. 4,7, 10, rov, lov) which are em-
bedded in the ventral peripheral parenchymatous tissue, serially arranged. Both
right and left ovaries extend a little distance behind the vesicula seminalis (Fig. 2 - sv)
and end at the beginning of the last fourth part of the body. The mature ovum (Fig.
2,6-PL 9, 10 - mov) is oval in shape having a diameter of about 74 p and its nucleus
(P1. 8 nmov) reaches about 28 p.. The nucleolus is about 11 p in diameter. The mature
ovum is encircled by a ring of large follicular cells (Fig. 2.6 - P1. 11 - fmov).

2. Male Genital System (Fig.2,5-Pl. 13, 14, 15, 16, 17)

It is formed of right and left testes (Fig. 5 - P1. 6, 13, 15- rt, It) which are connected
dorsally. The male copulatory apparatus (Fig. 2.5) begins with an oval ventral ves-
icula seminalis (Fig. 2, 5 - P1. 12, 13, 15 - vs) having a length of about 125 p. It is sur-
rounded by a thin muscular layer, an outer circular muscle fibers and an inner lon-
gitudinal muscle fibers (Fig. 5 - PL. 12, 17 - cmf, Imf). It is filled by thick and short
sperms, having a moderate length of 7 i each. A strongly muscularised elongated
vesicula granulorum (Fig. 2, 5 - Pl. 14 - vgr) is existing. It is filled with sperms and
granular secretion of the cyanophilous gland cells (Fig. 5 - P1. 12, 13 -.sp, gscp). Its
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FIG. 6. Hofstenia arabiensis nov. sp.
— Reconstruction of the female genital system, dorsal view.

wall is formed of intermingled circular and longitudinal muscle fibers (Fig. 5 - cmf,
Imf). The vesicula granulorum is surrounded by a thick mantle of male accessory
gland cells (Fig. 2, 5 - P1. 14 magc). :

It leads anteriorly to the penial sac (Fig. 5 - ps) which has a narow ciliated epithelial
layer (Fig. 5 - Pl. 16, 17 - epp) provided by four chitinised spines of the penis (Fig. 5
- PL. 16, 17 - csp), and thus it differs from all other known species of the genus
Hofstenia. Each chitinised spine has a length of 56 p., and a moderate thickness of 0.9
u, projecting into the ciliated antrum musculinum of the penis (Fig. 5-Pl. 16 - amp),
which opens dorso-ventrally into the male genital pore (Fig. 2,5 - mga). The male
genital pore is situated mid-ventrally, just behind the mouth aperture, by a distance
of about 84 .. A sphincter muscle (Fig. 5 - smf) encircles the male genital pore.

Discussion

It is worthwhile to compare this worm with the other known species related to the
genus Hofstenia from the morphological and anatomical points of view.
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This worm has a yellowish red coloration, thus it differs from Hofstenia at-
roviridis1%, Hofstenia miamia'Vl and Hofstenia beltagiil®3].

Concerning the subepidermal nerve plexus of this worm, it differs from what Six-
ten Bock had mentioned in Hofstenia atroviridis!'®, Hofstenia miamial'!l, and
Hofstenia beltagiil!3).

Concerning the subepidermal nerve plexus of this worm, it differs from what Six-
ten Bock had mentioned in Hofstenia atroviridis'® where this outer longitudinal
muscle layer is totally missing and in the same case, it differs from the basal type of
nerve plexus, which Steinbock had described in Nemertoderma bathycolal'’, also
from Hofstenia tingal8l, Meara stichopil'®), Myostomella pulchellum!?}, Convoluta
agilis Convoluta karlingi, Stylifera veridipunctatal?l, and Otocelis gullarensisl®).

In relation to the musculature surrounding the subepidermal nerve plexus, this
worm differs obviously from Hofstenia beltagiil®l and it is similar to Meara
stichopil®®], where there is no real brain mass and there are no inner nerve roots, also
the same as in Hofstenia tingal'®, Xenoturbella bockil"®), Nemertoderma bathycolal'’)
and Hofstenia miamiall\, "

It differs from Hofstenia atroviridis'® concerning its subterminal mouth aperture
and also the structure of its pharynx tubiforms.

In relation to the presence of radial muscle fibers of the pharynx, this worm differs
from Hofstenia tinga!'®), Hofstenia minutal’) where they are missing. Also, it differs
from the two mentioned species, due to the fact that the posterior part of pharynx
leads to the intestinal tissue which is syncytial in structure and veryloose. There is no
muscle layer surrounding the intestine, thus it differs from Hofstenia atroviridis!1l.

Regarding the structure of the female genital system, this worm differs from
Hofstenia giselae and Hofstenia beltagiill, but in the same case, it resembles,
Hofstenia atroviridisl' and Hofsteniola pardiil's).

It resembles Hofstenia miamial'\l regarding the structure and arrangement of the
right and left testes. It differs also from all the known species of the genus Hofstenia,
as its penial sac is provided by 4 chitinised spines.

Differential Diagnosis

The animal is related to the family Hofsteniidael'] for the following reasons :

1. It has a subepidermal nerve plexus..

2. The mouth aperture is situated ventrally near the anterior tip of the body or ter-
minal.

3. Pharynxs is very long and of the type tubiformis with strong musculature.

4. Testes are of the diffuse type.

5. Vesicula seminalis may be absent.

6. Vesicula grartulorum is connected with the penis which is provided by chitinous
rod-shaped stylet.
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7. The male genital aperture is situated nearly behind the mouth aperture and
leads to antrum musculinum.

8. Ovaries are situated ventrally, either paired or smgle and follicular.

9. Female accessory organ is missing.

It is related to the genus Hofsteniall% due to the following :

It has an integumentary nerve plexus.
Mouth aperture is subterminal.
Pharynx is strongly muscular.
Vesicula seminalis is present.

Ovary is follicular. -

RUWSIRESES

The worm is a new species, as it is quite different from the other known species re-
lated to the genus Hofstenia, due to these specific and principal characteristic fea-
tures :

1. The worm is tubular, having a rounded anterior tip and a blunt smooth post-
erior end.

2. The coloratlon of the body is yellow1sh red. :

3. The worm has a network subepidermal nerve plexus, extending from the an-
terior tip of the body till the end of its first half, moreover, the central brain mass sur-
rounding the statocyst is totally absent. )

4. The penis bulb is provided with only 4 chitinised spines.

5. The sunk epithelial layer of the pharynx is unciliated and oesophagus is missing.

Abbreviations

amp . antrum musculinum of penis fmov follicular mature ovum
bpn bundies of parenchymatous nuclei fc - follicular cell
cge cyanophilous gland cell gscg granular secretion of cyanophilous
ci cillia gland cell
cpt central parenchymatous tissue ilml inner longitudinal muscle layer
cmf circular muscle fibre in intestine
cr crustaceans Iml longitudinal muscle layer
cps chitinis-edpenis Imf longitudinal muscle fibre
csp chitinised spine of penis It left testis
del dorsal epithelial layer - lov leftovary .
dep: dorsal epidermal layer ma mouth aperture
dip digestive parenchyma : magcs male accessory gland cells
dnp dorsal nerve plexus ' mga male genital aperture
dpap dorsal part of the anterior region of mgc mucus gland cell

pharynx mov mature ovum
dvinf dorso-ventral muscle fibre mp muscular layer of penis
ect ectocytium nmov nucleus of the mature ovum
ep epidermis nst nucleus of statocyst
epc epicytium nu nucleus
epp epithelial layer of penis ocge opening of cyanophilous gland cell
esgc eosinophilous gland cell oct ovocyte
fg frontal gland ofg opening of frontal gland

ft follicular testis olml outer longitudinal muscle layer
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ov ovary sp sperms

pe penis . spc spermatocytes

ph pharynx : st statocyst

ppt peripheral parenchymatous tissue stl statolith

ps penial sac t testis

rov r?ght ovary vep ventral epidermal layer
rt right testis : ver vesicula granulorum
rmf radial muscle fibre vip ventral nerve plexus
selp sunk epithelial layer of pharynx vs vesicula seminalis

smif sphincter muscle fibres

PL. 1. Hofstenia arabiensis nov. sp. (T.S.) _
— Internal structure of the animal showing: statocyst (st), stl (statolith), dorsal nerve plexus (dnp),
peripheral parenchymatous tissue (ppt), and pharynx (ph).
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PL. 2. Hofstema arabtensls nov. sp (T.S.).

" — Statocyst (st), statolith (stl), peripheral parenchymatous tlssue (ppt), central parenchymatoys
: tissue (cpt),’and pharynx (ph).
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PL. 3. Hofstenia arabiensis nov. sp..(T.S.).

— Eosinophilous gland cell (esgc), dorsal epidermal layer (dep), dorsal nerve plexus (dnp), bun-
. dles of parenchymatous nuclei (bpn), sunk epithelial layer of pharynx (selp}, pharynx (ph), lon-
gitudinal muscle fiber (Imf), and circular muscle fiber (cmf).
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PL. 4. Hofstenia arab;ensts nov. sp. (T.8). : f"% P o
— Dorsal epltﬁehal layer (del),vcrustacean food (cr), mtestme (m) left- ow%rry (lov) nght ovary
(rov). e = .
L3 ﬂ

del

cr

PL. 5. Hofstenia arabiensis nov. sp. (T .S.).
— Dorsal epithelial layer (del), intestine (in), crustacea (cr).
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PL. 6. Hofstenia arabiensis nov. sp. (T.S.). .
— Mucus gland cell (mgc), cilia (ci), dorsal epidermal layer (dep) pharynx (ph), radial muscle fibre
(rmf), left testis (It), and right telstis (rt).

dep

PL. 7. Hofstenia arabiensis nov. sp. (T.S.).
- Dorsal epidermal layer (dep), mtestme (in), right ovary (rov) leftovary (lov), ventral epidermal
layer (vep).
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Pr. 8, Hofsteniq arabiensis nov, sp
— Follicular cell (f0), nucleus of the mature ovum (nmov), ventral epidermal laver (vep)

mov

fmov

vep

in

PL. 9.. Hofstenia arabiensis nov. sp. (L.S.).
— Mature ovum (mov), follicular mature ovum (fmov), ventral epidermal layer (vep), intestine

(in).
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cpt

nov

rov

vep

oct

PL. 10. Hofstenia arabiensis nov. sp. (L.S.) "
— Central parenchymatous tissue (cpt), mature ovum (mov), nght ovary (rov) ventral epidermal
layer (vep), and ovocyte (oct).

PL. 11. Hofstenia arabiensis nov. sp. (L.S.)
- Central parenchymatous tissue (cpt), follicular mature ovum (fmov).
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ImE

cmf

Pi,. 12. Ho Stenja arabiensis nov. sp. (L.S.)
~ Raght testis (rt), longitudinal muscle fiber (Imt), circular muscle fiber (cmf), vesicula seminalis

(vs), sperms (sp).

cmi

Imf

sp

PL. 13. Hofstenia arabiensis nov. sp. (T.S.)
— Pharynx (Ph), circular muscle fiber (cmf), longitudinal muscle fibre (Imf), left testis (It), ves-

icula seminalis (vs), sperm (sp).
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ph

PvL. 14. Hofstenia arabiensis nov. sp. (T.S.)
~ Vesicula granulorum (vgr), male accessory gland cell (magc), ventral epidermal cell (vep).
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PL. 15. Hofstenia arabiensis nov. sp. (L.S.)
~ Sperms (sp), vesicula seminalis (vs), right testis (rt).
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PL. 16. Hofstenia arabiensis nov. sp. (L.S.)
— Antrum musculinum of the penis (amp), chitinised spine of the penis (csp), epithelial layer of

the penis (epp).

PL. 17.- Hofstenia arabiensis nov. sp. (T.S.)
" _ Circular muscle fibre (cmf), penis (pe), longitudinal muscle fibre (Imf), epithelial layer of penis

(epp), chitinised spine of penis (csp).
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