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A CONTRIBUTION TO THE KNOWLEDGE OF THE THALIACEAN FAUNAS
OF THE EASTERN MEDITERRANEAN AND THE RED SEA *

J. GODEAUX
Marine Biology, University of Liége, Belgium

ABSTRACT

In the scctor of the Mediterranean east of the 22nd meridian, five species of Salpidae
(Thalia democratica, Salpa fusiformis, [hiea punctata, Pegea confoederata and Cyclosalpa
pinnata polae) and five species of Doliolidae (Doliolum denticulatum, Doliolum
nationalis, Doliolina sp., Doliolina intermedium (?) and Dolioletta sp.) were caught
during a series of cruises. At the same time, four species of Salpidae (Thalia democratica,
Salpa cylindrica, Brooksia rostrata and Ritteriella amboinensis) and two species of Dolio-
lidae (Doliolina miilleri krohni and Doliolum denticulatum) were recorded in the Gulf of
Elat (Gulf of ‘Aqaba), Two further species, Salpa maxima and Dolioletta gegenbauri
iritonis, previously recorded from this area, were not found again in these last catches.
Pyrosomidae are missing in both areas. The two faunas are very different, having in
common only a few widely distributed species.

INTRODUCTION

The thaliacean fauna of the eastern Mediterranean remains relatively little known.
First data were given by Sigl (19124, b; 1913) working on material collected between
1890 and 1894; she described the form polae of Cyclosalpa pinnata, numerous speci-
mens of which were caught in several stations off the coasts of the Middle East
countries. Also recorded from the same region were Doliolina miilleri (nurses) and
Salpa fusiformis. Since that time, only four more papers dealing with the distribution
of the Thaliacea in this area have been published. Godeaux (1963) noticed the pre-
sence, along the Israel coast, of Thalia democratica, Doliolina miilleri, Doliolum denti-
culatum and Dolioletta gegenbauri. Thalia democratica was again found by Kimor and
Berdugo (1967). More recently, Lakkis (1971) confirmed the presence of Thalia demo-
cratica, Salpa fusiformis and Doliolum sp. in the Lebanese coastal waters. In the north
Aegean Sea, Kiortsis (1969) observed Thalia democratica, sometimes in large swarms
and, more rarely, Salpa fusiformis, S. maxima and Doliolum nationalis,

During the years 1968 and 1969 several cruises were undertaken and plankton
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collected in the Mediterranean east of the 22nd meridian as part of the Hebrew
University-Smithsonian Institution, Joint Program “Biota of the Red Sea and the
Eastern Mediterranean”. Neritic waters of the continental shelf of Israel were also:
sampled several times, between 1967 and 1969.

The thaliacean fauna of the Red Sea, more precisely of the northern part (Gulf of
Elat (Gulf of ‘Aqaba), and Gulf of Suez}, has been investigated many times during the
past 40 years and i$ better known than that of the eastern Mediterranean. More ¢
information is also available on the bathymetric distribution of these animals. The data
were exhaustively summarized by Halim (1969). Among the Thaliacea the following
have been successively recorded: the salps Thalia democratica (Apstein, 1906; Furnes- :
tin, 1958; Godeatix, 1960; Halim, 1969; Fenaux and Godeaux, 1970), Salpa maxima -
(Van Name, 1952; Godeaux, 1960), Salpa cylindrica {Sewell, 1953; Godeaux, 1960}, -
Brooksia rostrata and Rirteriella amboinensis {Godeaux, 1960; Fenaux and Godeaux, -
1970; Meurice, 1970) and the Doliolids Doliolina miilleri krohni, D. intermedium,
Doliolum denticulatum, D. nationalis and Dolioletia gegenbauri tritonis {Neumann,
1906; Godeaux, 1960; Fenaux and Godeaux, 1970). Plankton relations of the Red Sea
and Arabian Sca were discussed by Kimor (in press). Differences between the thali-
acean faunas of the two regions considered in this paper were stressed by Godeaux
(1973}, :

Erom December 1969 to March 1970 a few hauls, either horizontal or vertical, were !
performed in the Gulf of Elat (Gulf of ‘Agaba), in the neighbourhood of the Marine
Biology Laboratory of Elat. Another small collection from the same area (May 1971,
vertical hauls) was kindly entrusted to the author by Dr. R. Fenaux (Villefranche-sur-.
Mer).

METHODS*

The samples were collected with a W.P. II plankton net. The horizontal hauls were
carried out for ten-minute periods at a speed of 2-3 knots; the vertical hauls were
taken from different depths (200-0 or 50-0 m) according to the depth of the bottom
at the site of the station. Dr. Fenaux used a W.P. I1 closing plankton net for his vertical
hauls.

The neritic waters of the continental shelf of Israel were sampled at profiles perpen-
dicular to the coast line, at set stations of 10, 25 and 75 fathoms.

Samples were preserved in Formalin, and the Thaliacea were sorted before dividing
into aliquots.

Owing to the small size of the nets (inner aperture, 57 cm; length, 261 cm; mesh
aperture width, 200 ) the larger Thaliacea probably escaped, explaining the presence
of only small specimens of Salpidae in the catches.

*For 2 summary of the data on plankton sampies see Por et al. (1972).
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RESULTS
The spectes recorded in this paper are listed betow in tabulated form. ’
A. Mediterranean Sea B. Red Sea (Gulf of Elat)
SALPIDAE
- Thalia democratica (Forskat) (P.S .- Thalia democratica (Forskal) (P.S.-
CP.GYFH P.G)

- Salpa fusiformis Cuvier (P.S.-P.G) -
— Salpa cylindrica Cuvier (P.G.)

#Thlea punctata (Forskal) (asym-
metrica Fowler) (P.G.) _

Pegea confoederata bicaudata (Quoy —
and Gaimard) (P.G.)

Cyclosalpa pinnata polae Sigl. {(P.G.) —
- Brooksia rostrata (Traustedt) (P.G.)

Ritteriella amboinensis (Apstein) (P.S.-

P.G)
DOLIOLIDAE
Doliolum denticulatum Quoy and Doliolum denticulatum Quoy and
Gaimard (PZ.-GZ.) Gaimard (N.-PZ.-GZ.)

*Doliolum nationalis Borgert (PZ.) —

Dolioling miilleri (Krohn) (N.} Doliolina miilleri (Krohn) or D. krohni
{Herdman) (O.-N.)

*Doliolina intermedium (Neumann) Dolioling krohni (Herdman) (GZ.)
(N.)
Dolioletta gegenbauri (Uljanin) {N.) —

PYROSOMIDAE

none none

*New findings.
*+P S, proles solitaria, P.G.: proles gregata, 0.: oozooid, N.: nurse, P.Z.: phorozooid, G.Z.:
gonozooid.




42 J. GODEAUX Isr. 1. Zool.,

A. Mediterranean Sea
1) Salpidae ‘

a) Thalia democratica (both P.S. (oozooids) and P.G. (blastozooids)) was often
recorded during the cruises; it was preseni in 24 catches out of a total of 33 (3%
stations) in the open sea (Map 1) and in 20 of the 21 samplings {aken in the neritic
waters of Israel from Ashqelon to Nahariyya (Map 2). The specimens were caught at
the surface (horizontal hauls) or in the 200 m upper layer (vertical hauls). '

Thalia democratica was present during the whole year off the coast of Israel (se¢
also Godeaux, 1963 and Lakkis, 1971). In the open sea this salp was mainly encoun:
tered in the northern, as well as in the eastern, part of the sector. The stations were
either in the neritic zone or over preater depths; the temperature was between 14.81°C:
(C-07,11.11.68) and 22.40°C (C-08,4.V1.68) and salinity between 38.61%o and
39.20%o. Conclusions are nevertheless difficult to reach since the catches were made
discontinuously over one and a half years. :

b) Salpa fusiformis was never caught in the coastal waters but was recorded from
15 stations (16 catches) of the eastern Mediterranean (Map 3) all above great depths
(deeper than 100 and often 1000 fathoms). They were only found in samples during
winter (C-07, C-11 and C-12) when the surface temperature was low (14.81°C to
19.36°C) and salinity between 38.73%c and 39.13%c. However, Lakkis (1971) re
corded the presence of this salp in June, above depths of 100 m or less and in waters
where the temperature was more than 25°C. All our samples taken during the late
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Map 1. Catches of Thalia democratica in the eastern Mediterranean during the different
cruises,
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spring, summer and autumn were devoid of this species. At Villefranche-sur-Mer, Salpa
fusiformis was found to occur in the upper layers during the cold period where
temperature, varying between 14°C in December and 16.5°C in May, seemed to be the
controlling factor {Braconnot, 1963); in such a case, the eastern populations were the
more folerant.

¢) [Ihleq punctata {asymmetrica) was recorded for the first time from the area (Map
3). Seven blastozooids, in bad condition, were caught at the surface at a station
located between Rhodes and the Turkish coast (4.VL68, 36°30°N and 28°13’E,
temperature = 22.74°C, salinity = 38.94%o). Thlea punctata is a very tolerant species,
known from the north Atlantic as weli as the tropical Atlantic; it is missing in the
Indian Ocean,

- 'd) Pegea confoederata bicaudata was recognized in the seéctor (Map 3) southeast of
Cyprus (a single 3 cm long blastozooid; 28.XI1,.68, horizontal hauling, 34”10’ N and
34°29' E, temperature = 20.14°C, salinity = 39.20%0). It is the first record since
Forskal (1775) found it in the Greek Archipelago, some two centuries ago. This salp
lives in tropical and temperate waters and is rather commenty found in the three main
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Map. 3. Catches of Salpa fusiformis in the eastern Mediterranean during the different
cruises. C, I and ©P are the positions of the catches of Cycloselpa pinnata polge, Hieq
punctatq (asymmeltrica) and Pegea confoederatq tespectively.
e) Cyclosalpa pinnata polae was taken again from the eastern Mediterranean after’
more than half a century (Map 3). Five blastozooids (1= | cm), with the characteristic’
pattern of the body musculature, were collected at night from station 46 of cruise
C-12, southeast of Cyprus (9.11.69, 34°35’ N and 33°35 E, temperature = 17.09°C
salinity = 38.89%o, depth of bottom = 780 m). This species has a wide distribution.
For these last three species, the scarcity of material prevents the drawing of any ;
conclusion. (For details on distribution see Godeaux and Goffinet, 1968.)

2) Doliolidae

Five species were identified in the samples (Map 4) but three of them were only.”
present as old nurses, devoid of their viscera. Determination of these unfortunately
remains uncertain (cryptic species, Godeaux, 1961). '

a) Doliolum denticulatum was represented by nurses, phorozooids and gonozooids -
in seven samples from cruises C-08,C-11,C-12 and C-13, and in a single sample from the
neritic zone off Tira (one phorozooid above the 25 fathom line, 10.X1.68). The
catches were more numerous during croise C-12 (February-March 1969), but as no '_
samples were obtained during the summer months, it is therefore impossible to draw
any conclusions concerning the annual cycle of this species. :

b) Doliolum nationalis has been recorded for the first time from the area, A small "
phorozooid was caught at the surface of the sea with some 20 phorozooids and
gonozooids of D. denticulatum, at station 34 of cruise (-12 {(depth of bot- -
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Map. 4. Caiches of the different species of Doliolidae in the eastern Mediterranean
during the different cruises,

om = 810 m), between Cyprus and Turkey (281169, temperature = 15.97°C, sal
nity = 38.93%0). Doliolum nationalis is sometimes very common in the western Medi-
érranean {(Godeaux, 1961; Braconnot, 1963) and is known from the north Aegean Sea
Kiortsis, 1969). The reasons for its absence in the eastern Mediterranean are unclear:
it is a neritic species, able to live in coastal waters with relatively high temperature and
alinity.

‘ ¢} Specimens belonging to the genus Dolioling were present at six stations as old
urses, belonging probably (o the species miilleri or miilleri krohni. No blastozooid
phoro- or gonozooid) was found to support an opinion. All the nurses were small,
ften lacking the statocyst, with a single pair of anterior nerves and the fourth and
ifth muscles stightly broader than the third. Even in our previous investigations
' (Godeaux, 1963), we found that only a few nurses were present during the whole year
ri the upper layer (200 m to surface, Godeaux, 1963 and this paper).

- d) Two nurses with narrow muscular rings and intervals twice as broad, the nervous
“sanglion lying very close to the fifth muscle, the statocyst wanting, the heart and the
tolon in the fifth intermuscular interval, could be identified tentatively as Doliolum
ermedium (according to Garstang, 1933). This species has never been recorded from
the Mediterranean, but Neumann (1906) described gonozooids of Doliolum inter-
‘edium from the Red Sea. Nevertheless, it must be kept in mind that Dolicloides
“rarum is known from the Mediterranean and that its nurse was never identified with
erizinty. The possibility of a passage through the Suez Canal still remains open.
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e) The genus Dolioletta was also represented by nurses, as already mentioned
(Godeaux, 1960). A few animal§ were caught at six stations. These nurses are able to
reach a larger size than Dofiolina: the body is firmer, with the third muscle slightly -
broader than the fourth which is itself broader than the fifth. The statocyst is usually
present. As previously stated for the penus Dolioling, accurate identification of the -
specimens is not possible while at least three species and subspecies of the genus |
Dolioletta (D. gegenbauri (Uljanin), D. gegenbauri tritonis (Herdman) and D. mirabilis -
(Korotneff}) occur in the western sector and may extend into the eastern one,

3) Pyrosomidae

These animals were not observed even as tetrazooid colonies, No record is available
in the literature, Possibly prospecting of the waters below 400 dr 500 m, with an .
Isaacs Kidd trawl, would yield positive results.

B. Red Seq (Gulf of Flat}
1) Salpidae

a) Thalia democratica was rather commonly found in the catches from the Gulf
(see Furnestin, 1958; Godeaux, 1960; Fenaux and Godeaux, 1970), but always in -
small numbers and during the “cooler” months (surface temperature <24°C, Oren, .
1962). All the records are from November to April (e.g. Tiefsee-Expedition in Apri
1899, in the southern part of the Red Sea, Apstein, 1906). Moreover, all the catches %
were taken at the surface of the sea or in the 50 m upper layer. Nevertheless, a thick :
sound-scattering layer, constituted by chains of this salp, was observed by Halim
(1969) at a depth of 400 m, just south of the Gulf of Suez, where salinity is above
40%o but temperature between 21 and 22°C. _

Thalig democratica is widespread and is met with in almost every temperate or warm
sea of oceatl; it is also present along the occidental coast of Israel. The Red Sea form :
may belong to the subspecies orienfalis described by Tokioka (1937), but our speci-
mens are too few to allow significant counts of the muscle fibres.

b) Brooksia rostrata, first caught in 1949 (Godeaux, 1960) has been found several
times in the plankton of the Gulf, despite the small size and fragility of the body. This -
species is by no means common. Both P.8. and P.G. were collected in November 1969
and P.G. again in May 1971. From the point of view of bathymetric distribution, the -
aggregate zooids were always encountered in the 50 m upper layer while the oozooids
were caught deeper, between 200 m and the sea level (Godeaux, 1960; Fenaux and
Godeaux, 1970).

¢} Salpa cylindrica has sometimes been caught in the Gulf. We can only record a
single specimen (15.IX.70). The scarcity of this species could be explained, as already
mentioned, by the size of the nets and their meshes which are less suitable for catching °
relatively large sized animals.

Salpa cylindricq is a warm-water species, commonly found in most intertropical
arcas; its presence in the Guif of Elat confirms the torrid character of the sector. This
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:salp has also been recorded from the Persian Gulf and the Gulf of Aden where temper-
ture and salinity reach high values (Godeaux, unpublished). ,

d) Ritteriella amboinensis {(both P.S. and P.G) is very common especially in
inter. Its blastozooid is very similar to that of Salpa maxima (Meurice, 1970), but
‘¢an be distinguished by the disposiiion of the trunk muscles (especially the first two)
‘and the number of their fibres. Ritteriella amboinensis was often collected in the
vertical haulings between 500 m and the surface. The oozooids are relatively more
ommon in the deeper layer (from 500 to 100 m) and the blastozoeids in the upper
ver (from 200 m to the surface).

This salp is reported from the warm parts of the main oceans, but it is always
aught in smal! numbers and its ecology therefore remains relatively little known (for
ummary of information, see Meurice, 1970).

2} Doliolidae
Two genera, Doliolina and Doliolum, are present in the collections.

a} Dolioclina is represented by cozooids and nurses of small size. The cozooids bear
U-shaped and somewhat declined digestive tract and an endostyle beginning at the
vel of muscle II and slightly overlapping muscle V. A statocyst is present at this
tage. The length of the animal does not exceed 1.5 mm. The cozooids probably
elong to the species Doliolina miilleri and its variety krohni. The nurses (i< 10 mm)
ave the fourth muscle slightly broader than the third and the fifth, and a single pair
{ anterior nerves. The statocyst is usually missing, being dropped at the time the
iscera are undergoing degeneration, Often the position of the former endostyle is
ocated by a ventral line of small heaps (? macrophages) scattered between muscles IT
nd V,

Summing up all the observations, it appears that oozooids and nurses of the genus
oliclinag were always collected with closing nets between 200 m and the surface, and
rom November to May. Information is lacking for the May to November hot period
‘(mean temperature of the surface of the sea is above 24°C, Oren, 1962).

© The collections considered here did not yield any blastozooids (owing to their small
ze, they probably escaped the sorting) although we previousty recorded the presence
f both phorozooids and gonozooids of Dolioling miilleri krohni (1< 1 mm), recog-
izable by their long endostyle and the position of the gonads (Fenaux and Godeaux,
970).

b) The genus Doliolum is represenied by nurses, phorozooids and gonozooids (and
ossibly trophozooids) of Doliolum denticulatum. No Doliolum nationalis was ob-
erved. Nurses are easily identified by their muscular cuirass uniting muscle II to
uscle VIE; the body is firm and barrel-shaped. Blastozooids are distinguished by the
orizontal arch-shaped alimentary tract and the ventral insertion of the branchial
amella at the level of the third muscle.
 Doliolum denticulatum may occur locally in great numbers: a single vertical haul
{5.V.71), between 50 m depth and the surface, yielded 40 nurses and some 330
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phorozooids, among which 80% of the individuals were small-sized and therefore
rather freshly liberated from the nurses. It may be conctuded from our fragmentary -
data that nurses and phorozooids are present from December (o May in the 200 m
upper layer, while the ponozooids are only found from December to March. Again,
information on the warm period is lacking,

3) Pyrosomidae

These animals were missing and no species has ever been found in the Red Sea
despite the fact that several species of Pyrosomidae have been reported from the
Arabian Sea and the Indian Ocean (Sewell, 1953), although always from great depths
(the sill at the southern entrance of the Red Sea does not exceed 100 m, Halim,
1969:231).

CONCLUSIONS

During the last quarter of the century, five species of Salpidae and five of Doliolidae
have been recorded from the eastern part of the Mediterranean while the presence of
five species of Salpidae and four of Doliolidae has been recognized in the Guif of Elat.
The two faunas appear sharply separate from each other since they have in common
only a few species of worldwide occurtence, Thalia democratica, Doliolum denticu-
latum, Dolioletta gegenbauri and its sub-species D. tritonis. There is no conclusive
proofl of any exchange of Thaliacea between the two aress.

in the Mediterrancan sector, fhlea punctatas, Doliolum nationalis and Dolioling
intermedium (1) are newly recorded; Pegea confoederaty was found once some two
centuries ago and Cyclosalpa pinnata polae described from the area at the beginning of
the century. The presence of Thalia democratica, Salpa fusiformis, Dolioling miilleri,
Doliolum denticulatum and Dolioletta gegenbauri has been noticed several times. Salpa
maxima, although present in the Adriatic and Aegean seas (Sigl, 1913; Kiortsis, 1969},
was never found off the Levantine coasts.

All the species of the samples from the Gulf of Elat have been reported several
times from the sector, However, Salpa maxima (and its form tuberculata) observed by
Van Name (1952) and the author (Godeaux, 1960) has not been found again during
the last decade; specimens from Van Name’s collections, kindly forwarded by Dr. Ailsa
Clark, undoubtedly belonged to the species Salpa maxima as proved by the number of .
muscle fibres and arrangement of the trunk muscles. Moreover, the species Dolioletta
gegenbauri tritonis is also missing; it has been previously observed in samplings done in
May 1949 and January-February 1958 (Godeaux, 1960), i.ec., during the same season
as the collection investigated in this paper. Unlike the case of Salpa maxima, the
absence of this species cannot be explained by the size of the nets. Another species,
Doliolina intermedium, described by Neumann (1906) from the main basin, has never
been found in the Gulf of Elat.

No species seems to be endemic to the Mediterranean or to the Red Sea. The fauna
of the eastern Mediterranean shows an affinity to that of the eastern Atlantic Ocean,
but appears poorer than the fauna of the western sector, e.g., Salpa maxima, lasis
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viu and Pyrosomidae are all absent. The fauna of the Red Sea supports similar
¢lusions: it has affinities to that of the tropical Indian Ocean but again seems
ter, e.g., Metcalfing hexagona and Pyrosomidae are lacking. Compared with the
c'fitions prevailing in the neighbouring sectors, environmental conditions in the
stern Mediterranean as well as in the Red Sea (and more precisely in the Gulf of
aty.are peculiarly severc. However, further data would be necessary before drawing
aclisions concerning any tendency to endemism.

Owing to the discontinuity of the catches and the lack of information concerning
mmer period, it is not yet possible to give an account of the biological cycle of
secies encountered. It is, urged that more frequent sampling be done throughout
year in both areas.

ACKNOWLEDGEMENTS

e author wishes to express his sincere thanks to his colleagues Dr. Ailsa Clark, Prof.
or, Prof. B. Kimor and Dr. R. Fenaux for their kindness in supplying material and
rination, and to Miss Ch. Breeur for her valuable technical assistance.

REFERENCES

AN, C., 1906, Salpen der deutschen Tiefsee-Expedition, Wiss. Ergeb. T iefsee-Exped.

L 1898-1899, 12, 247-290.

BRACONNOT, 1.CL, 1963, Etude du cycle annuel des Salpes et des Dolioles en rade de Ville-

atiche-sur-Mer, J. Cons. Int. Explor, Mer, 28, 21-36.

ONNOT, 1.CL, 1970, Contribution & I"étude des stades successifs dans le cycle des Tuniciers

agiques Doliolides. 1. Les stades larvaire, oozoide, nourrice et gastrozeide, Arch. Zool, Exp,

én;, 111, 629-668.

ONNOT, I.CL, 1971, Contribution a 'étude des stades successifs dans le cycle des Tuniciers

élagiques Doliolides. 1. Les stades phorozoide et gonozoide des Doliolides, Arch, Zool. Exp.

, 112, 5-31.

UX, R. and J. GODEAUX., 1970, Répartition verticale des Tuniciers pélagiques au large

d’Eilat (Golfe d’Aqaba), Bull Soc. R, Sci. Liége, 39, 200-210.

ORSKAL, B., 1775, Descriptiones animalium etc., quae in itinere orientali observavit, Post
orterm auctoris, edidit C. Niebuhr, 2 Vol,, Méller, Hauniae (Salpa:112-117).

URNESTIN, M.L., 1958, Quelques échantillons du zooplankton du Golfe d’Eylath (Agaba), Seq
H. Res. Stn. Haifa, Bull, No. 16, 6-14.

RSTANG, W., 1933, Report on the Tunicata, Part. I. Doliolida, Brit. Antarct Terra Nova

xped., 1910 — Nat, Hist, Rep., Zool, 4(6), 195-251.

AUX, J., 1960, Tuniciers pélagiques du Golfe d’Eylath, Seq Fish, Res, Stn. Huifa, Bull., No,

AUX, 1., 1961, L'oozoide de Doliolum nationalis Bore., Bull Soc, R, Sci, Liége, 30, 5-10.
DEAUX, 1., 1963, Tuniciers pélagiques récoltés sur 1a cite occidentale d’lsradl, Sea Fish, Res,
Haifa, Bull,, No. 34, 3-4.

EAUX, 1., 1973, Distribution des Thaliacés dans les mers bordant le nord de I’Afrique {(Rome
9-’(0), Rapp. Comm, Int. Explor. Mer Méditerr., 21, 489-491,

AUX, J. and G. GOFFINET, 1968, Données sur la faune pélagique vivant au large des cotes
U Gabon, du Congo ¢t de I'Angola. Tuniciers pélagiques: Salpidae, Ann, Soc, R, Zool, Belg,
8, 49-86.




50 1. GODEAUX lsr. 1. Zool.;

HALIM, Y., 1969, Plankton of the Red Sea, Oceanogr. Mar. Biol., Annu, Rey., 7,231-275. ;
KIMOR, B., Plankton relations of the Red Sea, Persian Gulf and Arabian Sea, in: The Biology of
the Indian Ocean, Ecological studits, Yol. 3, Springer-Verlag, Heidelberg (in press). {Mimeo- :
graphed, 16 pp.)
KIMOR, B. and V. BERDUGO, 1967, Cruise to the eastern Mediterranean, Cyprus 3: Plankton
Reports, Sea Fish. Res. Sin. Haifa, Bull,, No. 45, 6-31. :
KIORTSIS, V., 1969, Marine fauna of the Aegean Sea — Surface zooplankron from the North .
Aegean Sea, Athens, 82 pp.
LAKKIS, 8., 1971, Contribution a I’étude du zooplancton des caux libanaises, Mar. Biol, 11,
138-148.
MEURICE, I.CL, 1970, Contribution a4 I'étude du genre Rittericlla: Ritteriella amboinensis
Apstein, Ann. Soc. R. Zool, Belg,, 100,191-214.
NEUMANN, G., 1906, Doliolum, Wiss. Ergeb. Tiefsee-Exped. 1898-1899, 12, 97-243,
OREN, 0.H., 1962, A note on the hydrography of the Gulf of Eylath, Seq Fish, Res, Stn. Haifa,
Bull, No. 30, 1-14. :
POR, F.D., W.I. ARON, H. STEINITZ and 1. FERBER, 1972, Contributions to the knowiedge of
Suez Canal migration, The biota of the Red Sea and the Eastern Mediterranean (1967-1972), A,
survey of the marine life of Israel and surroundings, Isr. J. Zool, 21, 459-524,
SEWELL, R.B.S., 1953, The pelagic Tunicates, John Murray Exped. 1933-1934, Sci. Rep., 10,
90 pp.
SIGL, A. 19124, Adriatische Thaliaceenfauna, Sifzungsher. Akad, Wiss (Math-Naturwiss K1),
121, 463-508.
SIGL, A. 1912b, Cyclosalpa polae, . sp., aus dem odstlichen Mittelmees, Zool Anz., 39, 66-74.
SIGL, A., 1913, Die Thaliaceen und Pyrosomen des Mittelmeeres und der Adria (gesammelt
wihrend der funf Expeditionen S.M. Schiff “Pola™ 1890-94), Denkschr. Akad, Wiss. {Math.-
Naturwiss. K1), 88, 213-289,
TOKIOKA, T.,1937, Notes on Salpas and Doliolums occuring on the Pacific Coast of Middle Japan,
Annot, Zool, Jap., 16,219-232, :
VAN NAME, W.G., 1952-1953, Tunicata of the Manihine Expedition to the Gulf of ‘Agaba, Buil
Brit. Mus. (Nat. Hist.} Zool,1(8), 215-220.




