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AN ANNOTATED LIST OF THE DECAPOD CRUSTACEA OF THE 
MEDITERRANEAN COAST OF ISRAEL, WITH AN APPENDIX 
LISTING THE DECAPODA OF THE EASTERN MEDITERRANEAN 

L. B. HOLTHUIS 

i Rijksmuseum van Natuurlijke Historic, Leiden, Holland 
and 

E. GOTTLIEB 
Sea Fisheries Research Station, Haifa 

I. INTRODUCTION 

The publications dealing with the carcinological fauna of the Mediterranean coast 
of Israel are very few in number and practically all date from the last 30 years. 
The oldest record of a Decapod Crustacean from the Israel region is Aristotle's des
cription of a crab, which clearly is Ocypode cursor (L.), from Phoenicia. Hassel-
quist (1757) in his Iter Palaestinum mentioned two marine Decapods, but these 
were not actually observed by him in Israel: Ocypode cursor (L.), which under the 
name Cancer anomalus was extensively dealt with by Hasselquist on pp. 433-438 
of his book, was reported from "Maris fundus & litora circa Aegyptum & Sy-
riam"; the same species was indicated on pp. 593 and 614 of the same book with 
the name Cancer cursor. The other species, Pontonia pinnophylax (Otto), was first 
mentioned by Hasselquist on p. 450 as "Astacus minimus testa molli" and said to 
inhabit Pinna, no locality being cited here; later (p. 572) Hasselquist referred to 
the species as "en liten Raka" (a small shrimp) and made it dear that he obtained 
it in Smyrna. The 1890-1894 expeditions of the Austrian ship "Pola" in the E Me
diterranean on a few occasions visited the waters near the Israel coast and collected 
there two species of Sergestidae (Sergestes corniculum Kroyer and Lucifer typus H. 
Milne Edwards). Bodenheimer (1920, pt. 2, p. 35) in his Die Tierwelt Palastinas 
mentioned that there "leben zahlreiche Krebse (Crustaceen) im Mittelmeer", but no 
species were mentioned by name. As far as is known to us the first Decapod species 
to be actually reported from the Israel coast is the Indo-West Pacific immigrant 
Portunus pelagicus (L.), which under the name Neptunus pelagicus was mentioned 
from Haifa by Fox (1924, p. 715). This first record is followed by several others 
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published in larger or smaller papers in which Decapods from Israel and neigh
bouring countries are treated. Of great importance for the knowledge of the carci-
no'logical fauna of the Mediterranean coast of Israel are Gravel's (1928, 1929, 
1930, 1930a, 1931) and Monod's (1930, 1931, 1932) studies on the Decapoda of 
the Syrian coast. In 1933 Steinitz, after having published in 1932 some smaller 
notes on Decapoda from Haifa, published the first extensive list of Israel species 
of that group. Additional lists were published later by Bodenheimer (1935> 1937) 
and Gottlieb (1953). In the meantime, a few smaller notes on the Israel Decapods 
were published by other authors. The total number of Decapod species mentioned 
in the literature from the Mediterranean waters of Israel amounts to 59 (23 Mac
rura, 7 Anomura, and 29 Brachyura). 

In this 'paper-an attempt is made to give a complete list of all the Decapoda 
known at present from the Mediterranean coast of Israel. The 'basis of this account 
is formed mainly by the Decapod material in the collection of the Sea Fisheries Re
search Station at Haifa. This material originates from different sources. Part of the 
larger forms, such as most Penaeids, were obtained in trawl-nets off the Israel 
coast, part has been brought together during an intensive investigation of the bot
tom fauna of Israel waters which from 1946 to 1950 was carried out under the 
supervision of Dr. A. Wirszubski, and in 1951 and later, under that of Mr. E. 
Gottlieb. Also material collected in rock pools arid other habitats along the 
coast is included. Further Israel material was placed at our disposal by the 
following institutions : Kfar Malal Independent Biological Laboratories (through 
the kindness of Dr. J. Carmin), Institute of Natural Science, Oranim (through the 
kindness of Mr. A. Abulafia), Tel Aviv Institute of Natural Science (through the 
kindness of Messrs. L. Fishelson and Ch. Levinson). Finally, Israel material could 
be examined in the British Museum (Natural History), London, thanks to the kind 
assistance of Dr. Isabella Gordon. 

A duplicate set of the material studied, including the holotypes of the new spe
cies, is stored in the Rijksmuseum van Natuurlijke Historie, Leiden. 

The present study increased the number of Decapod species known from Medi
terranean Israel waters by not less than 58, the total number of species known from 
there being at present 118 (45 Macrura, 20 Anomura, and 53 Brachyura). These 
118 species are treated here in systematical order. Under each species we have 
listed all the references to Israel specimens that we could find in the literature. In 
the text the abbreviations cb. and cl. are used for "carapace breadth"' and ''carapace 
length" respectively. 

It is self-evident that the present list does not give a complete picture.of the 
Israel Mediterranean Decapod fauna and it is to be expected that in the future 
numerous forms will be added to this list. This is the more probable since several 
species of Decapoda not yet found on the Israel shores, have been reported from 
the E Mediterranean. The data on the Decapoda of the E Mediterranean are scat-
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tered in a number of publications, while no comprehensive account of this group 
has ever been published. Since in the course of the preparation of this report most 
of these publications on E Mediterranean Decapoda have been consulted by us, it 
seems worthwhile to save future zoologists the trouble of collecting this informa
tion again and for this reason we have appended to this paper a list of the Decapod 
Crustacea that have been reported from the E Mediterranean (east of 20° E), with 
references to the localities where they have been found. 

II. LIST OF THE BOTTOM SAMPLES, CONTAINING DECAPOD CRUSTACEA 

The material was cdllected during (a) the 1953-1956 bottom investigations of Haifa 
Bay (samples 50-420), and (b) the 1947-1952 bottom investigations off the Israel 
coast (samples 500-1069). 

(a) Haifa Bay bottom investigations (1953-1956) 

The Haifa Bay samples have been collected at various stations, the exact position 
of which is given in Table I and on Map 1. 

In Table II, ctf each sample containing Decapoda, the station number, the depth, 
the collecting date and the gear used are given. The indication l-»2 (1) under the 
station number means : between stations 1 and 2, but closer to 1. The depth is 
given in meters. The abbreviations G and D in the column gear mean "grab" and 
"dredge", respectively. 

TABLE I 

Position of the Haifa Bay stations 

>n number 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 

12 
13 
14 

32° 
32° 
32° 
32° 
32° 
32° 
32° 
32° 
32° 
32° 

33° 

33° 
33° 
32° 

Latitude 

51' 
53' 

17" N 
36" N, 

52' 42" N 
52' 

53' 
55' 
55' 
55' 
58' 
58' 

1' 

2' 
1' 

53' 

54" N 
12" N 
18" N 
30" N 
30" N 
0" N 
0" N 
6" N 

0" N 
6" N 
6" N 

Longitude 

35° 
35° 
34° 
34° 
34° 
340 
340 
350 

34° 
340 
340 

34° 
35° 

; 35° 

0' 
1' 

39' 
56' 
54' 
54' 
57' 

0' 
58' 
55' 
56' 
58' 

3' 
2' 

0" E 
0" E 
0" E 

36" E 
36" E 
12" E 
0" E 

42" E 
36" E 
18" E 
36" E 
18" E 
30" E 
12" E 

Depth m 

24 
27—29 

; 29—31 
\ 35—37 

53 
73 

37—38 
33—35 
42—44 

82 
82—88 

64 
27 
18 
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Map 1 
Haifa Bay with the indication of stations in which bottom samples were collected. 
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Sample number Station number Depth m Date Gear used 

163 
165 
167 
169 
171 
173 
179 
180 
184 
186 
190 
191 
192 ; 

195 
197 
198 
199 
200 
201 
202 
206 
207 
209 
211 
213 
214 
215 
217 
218 
219 
220 

223 
224 
225 
226 
227 
228 
231 
233 
236 
238 
239 
240 
241 
243 
245 
247 

249 
250 
252 
253 
254 

SW-»12 (12) 
7-»9 (7) 
9->8 (9) 
8-»2 (8) 
14 
5 
1 
7 -» 6 (7) 
8 
10->9 (10) 
7-»6 (7) 
6-»5 (6) 
5 
1 -* 14 (1) 
1 
l-»5 (1) 
5 
5->6 (5) 
6 
6 _» 10 (6) 
12-»9 (12) 
9 
7-»8 (7) 
8 
4-* 3 (4) 
3 
3-»2 (3) 
2-»l4 (2) 
14 
14 
1 
3-»7 (3) 
3 -* 7 (7) 
7 

7-*9(7) 
9 
9-* 8 (9) 
14 
4->5 (5) 
10-»11 (10) 
12 
12_>9 (12) 
5 
5-»4 (5) 
4_»3 (4) 
3-> 2 (3) 
1 
7 
7-»6 (7) 
6-»10 (6) 
10 
10-»11 (11) 

70 
37—38 
38—40 
31 
18 
55 
24 
37 
33 
82 

37—38 
79 
49 
24 
24 
24 
55 
55 

7a 
70 
64 
44 
38 
29 
38 
30 
30 

27—29 
18 
18 
24 
31 
33 
38 
38 
41 
34 
19 
49 
97 
64 
51 
55 
55 
33 
29 
25 
38 
43 
70 
97 
88 

29.XI.54 
30.XI.54 
30.XI.54 
30.XI.54 
30.XI.54 
23.1,55 
23.1.55 
24.1.55 

. 24.1.55 
5.IV. 5 5 
5.IV.55 
5.IV.55 
5.IV.55 

11.IV.55 
16.V.55 
16.V.55 
16.V.55 
16.V.55 
16.V.55 
16.V.55 
16.V.55 
16.V.55 
16.V.55 
16.V.55 
17.V.55 
17.V.55 
17.V.55 
17.V.55 
17.V.55 
17.V.55 
7.VI.55 
7.VI.55 
7.VI.55 
7.VI.55 
7.VI.55 
7.VI.55 
7.VI.55 
7.VI.55 
7.VI.55 
8.VI.55 
8.VI.55 
8.VI.55 

29.VII.55 
29.VII.55 
29.VII.55 
29.VII.55 
29.VII.55 
2.VIII.55 
2.VIII.55 
2.VIII.55 
2.VIII.55 
2.VIII.55 

D 
D 
D 
D 
G 
G 
D 
D 
G 
D 
D 
D 
G 
D 
G 
D 
G 
D 
G 
D 
D 
G 
D 
G 
D 
G 
D 
D 
D 
G 
G 
D 
D 
G 
D 
G 
D 
G 
D 
D 
G 
D 
G 
D 
D 
D 
G 
G 
D 
D 
G 
D 
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Sample number 

257 
258 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
276 
277 
278 
279 
280 
281 
283 
284 
285 
286 
287 
288 
289 
291 
293 
294 
297 
298 
299 
303 
304 
305 
306 
307 
308 
312 
315 
316 
317 
318 
320 
321 
322 
324 
325 
328 

Station number. 

9 - » 8 (9) 
8 
5 - ^ 4 (4) 
4 
5 
5 -> 6 (6) 
6 
6 -» 7 (6) 
7 
7 - * 9 (7) 

9 
9 - > 8 (9) 
8 
8 ~± 2 (8) 
8 -» 2 (8) 
2 

11 
11_>12 (11) 
12 
12 _> 14 (12) 
14 
1 4 - » 1 (14) 
1 
5 
5->6 (5) 
6_»10 (6) 

10 
12 
12->11 (12) 
8 - » 2 (8) 
4 
4 - > 7 (4) 
9 - » 8 (9) 
2 
1 
4 —» north 
7 
7 - > 9 (7) 
9 
9 - * 8 (9) 
8 - » 2 (8) 
5 - > 6 (5) 

1 0 - » 8 (10) 
14_»1 (14) 
14 
4 - » 5 (5) 
6_>10 (6) 

1 0 - * 8 (10) 
1 
2 
2 —> Haifa port 
4 - » 7 (4) 

Depth m 

42 
35 
35 
37 
55 

55—57 
73 

46—73 
38 
40 
42 

35—37 
33 
31 
29 
27 
88 
92 
57 
57 
19 
18 
22 
53 

55—€8 
7? 

101 
55 
55 
33 
37 

37—38 
35 

27—29 
24 

38—44 
38 

38—44 
42 

38—35 
31 

55—60 
51—70 

20 
18 
37 
73 
92 
24 
27 
27 
37 

Date 

2.VIII.55 
2.VIII.55 

18.VIII.55 
18.VIII.55 
18.VIH.55 
18.VIII.55 
18.VIII.55 
18.VIII.55 
18.VIII.55 
18.VIII.55 
18.VIII.55 
18.VIH.55 
18.VIII.55 
18.VIII.55 
18.VIII.55 
18.VIII.55 
19.VIII.55 
19.VIII.55 
19.VIII.55 
19.VIII.55 
19.VIII.55 
19.VIII.55 
19.VIII.55 
21.IX.55 
21.IX.55 
21.IX.55 
21.IX.55 
21.IX.55 
21.IX.55 
21.IX.55 
27.IX.55 
27.IX.55 
27.IX.55 
27.IX.55 
27.IX.55 
18.X.55 
18.X.55 
18.X.55 
18.X.55 
18.X.55 
18.X.55 
18.X.55 
18.X.55 
18.X.55 
29.XI.55 
30.XI.55 
30.XI.5 5 
30.XI.55 
1.XII.55 
1.XII.55 
1.XII.55 

28.XII.55 

Gear used 

D 
D 
D 
G 
G 
D 
G 
D 
G 
D 
G 
D 
G 
D 
D 
D 
G 
D 
G 
D 
G 
D 
D 
G 
D 
D 
G 
G 
D 
D 
G 
D 
D 
D 
D 
D 
G 
D 
G 
D 
D 
D 
D 
D 

Beam trawl 
D 
D 
D 
G 
G 
D 
D 

http://19.VIII.55
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Sample number Station number Depth m Date Gear used 

330 
332 
334 
335 
336 
338 
339 
344 
346 
348 
352 
353 
358 
359 
360 
362 
365 
370 
373 
374 
377 
381 
384 
385 
388 
390 
394 
396 
397 
398 
399 
400 
405 
407 
409 
411 
412 
413 
414 
417 

7 - » 8 (8) 
9 
6 - > 5 (6) 
5 
5 - + 2 (5) 
5 
5 - » 6 (5) 

12 - » 9 (12) 
. • 9 - > 8 (8) 

1 
7 - » 2 (7) 
7 - » 2 (2) 
3 —> Haifa port 
5 
5 - > 6 (5) 
6 _» 10 (6) 
9 - » 8 (9) 
7 - » 2 (7) 
5 
5 - ^ 6 (5) 

10 
12 
9 - * 7 (7) 
7 
8 - » l 4 (8) 

14 —» Haifa port 
2 - » 1 (2) 
1 —» Haifa port 
5 
5 - » 6 (5) 
6 
6 - » 10 (6) ' 

1 2 - » 9 (12) 
9 - > 7 (7) 
7 ^ 8 (8) 
8 - » Haifa port (8) 
4 
4 -> 3 (4) 
3 
2 - > l 4 ( 2 ) 

37 
42 
53 
51 
51 
55 

57—64 
49—55 
33—35 

24 
35—38 
27—29 

18 
55 

47—59 
77 
44 

33—38 
55 

55—60 
101 

51 
38 
37 
33 
18 
29 
24 
55 

55—60 
75 

71—75 
37—68 
40—42 
35—37 

35 
38 

35—37 
29 

26—27 

28.XII.55 
30.XII.55 
30.XII.55 
30.XII.55 
30.XII.55 
21.11.56 
21.11.56 
21.11.56 
21.11.56 
21.11.56 
22.11.56 
22.11.56 
22.11.56 
25.11.56 
25.111.56 
25.111.56 
25.111.56 
26.111.56 
24.IV.56 
24.IV.56 
24.IV.56 
24.IV.56 
24.IV. 56 
24.IV.56 
24.IV.56 
24.IV.56 
25.IV.56 
25.IV.56 
13.V.56 
13.V.56 
13.V.56 
13.V.56 
13.V.56 
13.V.56 
13.V.56 
13.V.56 
14.V.56 
14.V.56 
14.V.56 
14.V.56 

D 
G 
D 
G 
D 
G 
D 
D 
D 
G 
D 
D 
D 
G 
D 
D 
D 
D 
G 
D 
G 
G 
D 
G 
D 
D 
D 
D 
G 
D 
G 
D 
D 
D 
D 
D 
G 
D 
G 
D 

••(b) Bottom investigations off the Israel coast (1947—1952) 

The bottom samples of these investigations were taken in 14 rays, which lie more 
or less perpendicular to the Israel coast. These rays are riot shown on Map 2^ in 
Table III they are indicated with the name of the coastal village from where they 
start. As in the previous table the depth is indicated in meters and the abbrevia
tions G and D are used for "grab" and "dredge", respectively. 
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Sample number Locality Depth m Date Gear used 

698 
700 
703 
705 
709 
710 
713 
714 
717 
718 
720 
723 
731 

.736 
737a 
740 
741 
743 
746 
749 
753 
754 
763 
766 
769 
777 
778 
779 
787 
792 
797 
798 
800 
804 
805 
806 
809 
813 
817 
820 
821 
823 

,824 
830 
832 
835 
837 
838 
840 
844 
845 
848 

Caesarea 
Caesarea 
Natanya 
Tel Aviv 
Haifa Bay 
Atlit 
Tel Aviv 
Atlit 
Nabi Rubin 
Tel Aviv 
Natanya 
Atlit 
Atlit 
Kfar Vitkin 
Tel Aviv 
Nabi Rubin 
Nabi Rubin 
Nabi Rubin 
Herzliya 
Atlit 
Caesarea 
Atlit 
Caesarea 
Herzliya 
Tel Aviv 
Natanya 
Natanya 
Tel Aviv 
Nabi Yunis 
Natanya 
Nabi Rubin 
Nabi Rubin 
Tel Aviv 
Tel Aviv 
Caesarea 
Caesarea 
Atlit 
Nabi Yunis 
Nabi Rubin 
Natanya 
Tel Aviv 
Caesarea 
Caesarea 
Nabi Rubin 
Nabi Rubin 
Herzliya 
Tel Aviv 
Tel Aviv 
Nabi Rubin 
Natanya 
Natanya 
Herzliya 

54 
135 
90 
18 
19 
54 

135 
90 
81 
54 
18 
18 
54 
54 

135 
20 
56 

138 
55 

135 
18 
18 
90 
54 

137 
90 

137 
90 
54 
54 
54 
90 

137 
48 
90 
54 
54 
50 
54 
54 
54 
18 
54 
90 
30 
45 
90 
54 
54 
18 
54 
67 

10.IX.48 
10.IX.48 
10.IX.48 
12.IX.48 
9.XI.48 

22.XI.48 
30.XI.48 
30.XI.48 
30.XI.48 
30.XI.48 

2.XII.48 
23.11.49 
21311.49 
19.V.49 
23.V.49 
24.V.49 
24.V.49 
24;V:49 
25.V.49 
26.V.49 
26.V.49 
20.V.49 
21.VI.49 
24.VI.49 
24.VI.49 
26.VI.49 
26.VI.49 
26.VI.49 
18.VIII.49 
19.VIII.49 
20.VHI.49 
20.VIII.49 
20.VIII.49 
21.VIII.49 
23.VIIL49 
23.VIII.49 
26.IX.49 
6.X.49 
7.X.49 
9X.49 
9.X.49 

16.X.49 
16.X.49 
24.X.49 
28.XI.49 

1.XII.49 
12.XII.49 
12.XII.49 
13-XII.49 
14.XIL49 
14.XII.49 
14.XII.49 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
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Sample number Locality Depth m Date Gear used 

851 
887 
980 
983 
984 
990 
992 

1001 
1002 
1004 
1008 
1024 
1028 
1029 
1033 
1034 
1048 
1051 
1056 
1063 
1069 

Nabi Yunis 
Bat Yam 
Caesarea 
Natanya 
Natanya 
Nabi Rubin 
Nabi Yunis 
Nahariya 
Atlit 
Caesarea 
Natanya 
Ashkelon 
Nabi Rubin 
Nabi Rubin 
Atlit 
Nahariya 
t e l Aviv 
Nabi Rubin 
Ashkelon 
Nahariya 
Atlit 

90 
22 
46 
46 

137 
137 
46 
18 
46 
46 

137 
46 
18 
45 

137 
18 
46 
46 
46 

137 
54 

14.XII.49 
25.111.50 
19.VI.51 
14.VI.51 
14.VI.51 
13.VI.51 
12.VI.51 
7.VIII.51 
8.VIII.51 
9.VIII.51 
9.VIII.51 

i0.IX.51 
11.IX.51 
11.IX.51 
13.IX.51 
13.XI.51 
19.XI.51 
20.XI.51 
21.XI.51 
25.V.52 
28.XII.52 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 

UK ENUMERATION OF THE CRUSTACEA DECAPODA KNOWN FROM 

THE MEDITERRANEAN COAST OF ISRAEL 

Suborder M A C R U R A 
Supersection NATANTIA 

Section PENAEIDEA 

Family S E R G E S T I D A E 

Subfamily SERGESTINAE 

Sergestes corniculum Kroyer, 1855 

Sergestes corniculum Konig 1895, p. 13. 
No Israel representatives have been seen by us, but larval stages are stated by 
Konig (1895) to be abundant in the surface waters of the entire region between 
32°6'— 36°32' N and 19°44'—34°33' E, and therefore probably have been found 
very close to the Israel coast. 

The species is known from the entire Mediterranean, from the E Atlantic be
tween 47° N and 34° S, arid from the Bay of Bengal. 

http://i0.IX.51
http://11.IX.51
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Subfamily LUCIFERINAE 

Lucifer typus H. Milne Edwards, 1837 

Lucifer Reynaudii Adensaimer 1898, p. 602. 

Ten specimens (length about 10 mm) were examined. They were collected with 
a plankton net between 45 and 137 m (vertical haul) off Nabi Rubin on 13.11.56. 
As Dr. B. Komarovsky, head of the plankton laboratory of the Haifa Sea Fisheries 
Research Station informed us, the species is common in the Israel inshore waters. 

Adensamer (1898) already reported the species from near the Israel coast: 
32°46 'N, 34°8' E, and 32°43' N, 34°33' E. In both these localities it was found 
in surface waters. 

Lucifer typus inhabits the entire Mediterranean.and the Atlantic Ocean between 
about 42° N and 41° S; it is known also from the Bay of Bengal, the South China 
Sea, the Malay Archipelago, the Great Barrier Reef area, Wake Island, and the 
Hawaiian Archipelago. In the E Mediterranean the species has been reported from 
numerous localities between 31°33'—37°15' N, 20°06'—35°18'E (Adensamer 
1898), and from the northern part of the Aegean Sea, 40°8' N, 24°42' E (Aden
samer 1898). 

Family P E N A E I D A E 

Subfamily SOLENOCERIHAE 

Solenocera membranaceum (Risso, 1816) 

Solenocera membranacea Gottlieb 1953, p. 440. 

One specimen (52 mm long) collected near Tel Aviv during Wirszubski's bottom 
investigations (sample 673, depth 135 m). It is on this specimen that Gottlieb's 
(1953) Israel record of the species is based. 

Solenocera membranaceum, often named Solenocera siphonoceros, is known 
from the entire Mediterranean and from the E Atlantic between Ireland and S 
Africa. It has been found in depths from about 20 down to 760 m; the specimens 
met with in superficial waters are mostly juveniles, the adults usually being found 
in the deeper parts. The previous records of this species from the E Mediterranean 
are: N W of Crete, 35°59' N 22°56' E (Adensamer 1898), 36°7' N 23°8 'E 
(Steindachner 1891, Adensamer 1898), E of the Peloponnesus, 36°40'N 23°52'E 
(Steindachner 1891), Sea of Marmara, 40°54' N 28°53 / E, 40°45' N 27°43'E, 
and 40°48' N 27°59' E (Stephensen 1923), Israel (Gottlieb 1953). 

Subfamily ARISTEINAE 

Aristeus antennatus (Risso, 1816) 

Aristeus antennatus Gottlieb 1953, p. 440. 

This species is not very common off the coast of Israel, where it is caught by traw-
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lers during spring and autumn in depths exceeding 180 m; it lives on a muddy 
bottom. The largest specimen collected measured 220 mm. 

Aristeus antennatus inhabits the entire Mediterranean and has also been reported 
from the E Atlantic between Portugal and the Cape Verde Islands. It is known 
from depths between 200 and 1440 m. We do not know of any previous reports 
of this species from the E Mediterranean, apart from Gottlieb's (1953) record 
from Israel. 

Aristaeomorpha foliacea (Risso, 1827) 

Aristeomorpha foliacea Gottlieb 1953, p. 440. 

Aristaeomorpha is more common off the Israel coast than Aristeus. It is caught by 
trawlers in the same localities and at the same depths as the preceding species. 
Both are fished for commercially, but are far less important economically than 
the following five species. The largest specimen of Aristaeomorpha from Israel 
waters examined by us measured 220 mm. 

The species inhabits the entire Mediterranean and furthermore has been re
ported from the E Atlantic (Bay of Biscay and off the Atlantic coast of Morocco), 
from S and E Africa, and from Indian, Australian and Japanese waters. It has 
been collected in depths between 350 and 1300 m. The previous records from 
the E Mediterranean are: W of Crete, 35°50' N 21°30' E (Stephensen 1923), 
N of Crete, 36°25' N 24°2' E ; off SW Turkey, 36°33' N 28°59' E (Adensamer 
1898, as Aristeomorpha mediterranea), SE of Crete, 33°20' N 27°30' E and 
32°50' N 27°10' E (Stephensen 1923), Israel (Gottlieb 1953), off Egypt, 32°6 'N 
30° 12' E (Adensamer 1898, as Aristeomorpha mediterranea). 

Subfamily PENAEINAE 

Penaeus kerathurus (Forskal, 1775) (Plate I, fig. 1) 

Penaeus trisulcatus Steini'tz 1933, p. 143; Bodenheimer 1935, p. 466 (as P. tris-
culatus); Bodenheimer 1937, p. 281; Gottlieb 1953, p. 440; Wirszubski 1953, 
p. 16. 

This species is very commonly caught by trawlers on the Israel coastal shelf, 
especially on a sandy or sandy mud bottom, down to a depth of about 50 m. In 
deeper waters it is very seldom met with. The species is of commercial value; 
Steinitz (1933) already mentioned that it is sold on the Haifa fishmarket, where 
it was then said to be not very common. The average size of the specimens collec
ted is 140 mm. In the British Museum (Nat. Hist.) a female (length 105 mm) 
from Nabi Rubin (coll. I. Aharoni) was examined. 

Penaeus kerathurus (also known as P. trisulcatus or P. caramote) occurs through
out the Mediterranean and in the E Atlantic from the S coast of England south
wards to Angola. The records from the E Mediterranean are: Greece (Sharp 1893), 
Gulf of Preveza and Gulf of Thessalonike ( = Salonique), Greece (Athanassopoulos 
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1926), Smyrna ( = Izmir), Turkey (Forskal 1775), Rhodes (Maldura 1938,Torto-
nese 1947), Gulf of Alexandretta ( = Iskenderon), Turkey (Monod 1931, 1932^ 
Gravel 1936), Syria (Gruvel 1928, 1931), Israel (Bodenheimer 1935, 1937, Gott
lieb 1953, Wirszubski 1953), Haifa, Israel (Steinitz 1933), Egypt (Gruvel 1928), 
Port Said, Egypt (Balss 1927, Gurney 1927, Monod 1931), Lake Menzaleh near Port 
Said (Balss 1927, Gurney 1927, Gruvel 1936), Lake Timsah, Suez Canal (Gruvel 
1936), Bay of Abukir near Alexandria, Egypt (Balss 1936), Alexandria (Forskal 
1775). The specimen from Greece mentioned by Sharp (1893) was recently (1957) 
examined by Holthuis in the collection of the Academy of Natural Sciences in 
Philadelphia. 

Penaeus japonicus Bate, 1888 

Penaeus japonicus Gottlieb 1953, p. 440. 

This species is very common along the Israel coast, sometimes being more abun
dant than P. kerathurus. It is found together with that and with the following 
species, and has a high commercial value. The largest specimen examined by us 
is a female taken by trawl in the area between Bat Yam and Nabi Yunis (depth 
36 m, 5.1.1955); it measured 250 mm. Two juvenile specimens (lengths 23' 
and 26 mm) of what seems to be this species were collected on 26.X.1955 near 
the mouth of Naaman River near Acre, while a specimen of 55 mm was obtained 
on 12.IV.1955 near the Alexander River. 

Penaeus japonicus is a species that originally inhabits the Indo-West Pacific 
region (from the Red Sea and S Africa to Japan and the Malay Archipelago). In 
recent years it has been observed in the E Mediterranean, where it evidently arrived 
by way of the Suez Canal. Gruvel (1936, p. 181) mentioned that P. japonicus is-
widely distributed in the Suez Canal and that "on le rencontre dans la Bale de 
Suez, dans les lacs Amers et le lac Timsah; mais il ne semble pas remonter plus; 
au Nord que ce lac ou. il est, du reste, peu abondant". Monod (1937) also reported 
the species from the Suez Canal. Balss (1927), Gurney (1927) and Fox (1927a) 
mentioned the, likewise Indo-West Pacific, species P. canaliculars (Olivier) from 
both ends and the middle of the Suez Canal (Port Tewfik, Kabret, and Port Said); 
their material, which was examined in the British Museum (Nat. Hist.) by Holt
huis, proved to belong actually to P. japonicus, and had already been identified 
as such by M. D. Burkenroad. The present species has also been reported from 
Israel (Gottlieb 1953) and from the Gulf of Alexandretta ( = Iskenderon), Turkey 
(Monod 1930, 1931, 1932). The specimens reported by Gruvel (1928, 1929, 
1931) under the name Penaeus canaliculars from Syria and Egypt evidently also* 
belong to the present species. 

Penaeus semisulcatus De Haan, 1844 

Penaeus semisulcatus Gottlieb 1953, p. 440; Wirszubski 1953, p. 16. 

This species is trawled together with the preceding two species on the Israel 



FIGURE i 

Pendens keratburns (Forskal). 
Animal in lateral view. 

FIGURE 2 

Scyllarns arctns (Linnaeus). 
Animal in dorsal view. 

PI CORK 3 

Scyllamies lati/s (Latrcille), 
Animal in dorsal view. 

FIGURE 4 

Darclanus arrosor {Herbsi). 
Animal in lateral view. 

FIGURE *• 

Droifiia pet'iOtta-ta (Linnaeus). 
Animal in dorsal view. Photo j . Zuck 
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coastal shelf. It has a high commercial value. A female taken in an otter trawl 
S of Tel Aviv at a depth of 27 m measured 300 mm, while the average size is 
smaller. 

Penaeus semisulcatus, like P. japonicus, originally inhabits the Indo-West Pa
cific area (from the Red Sea and S Africa to Japan, the Malay Archipelago and 
E Australia). By way of the Suez Canal it has now entered the E Mediterranean. 
According to Gruyel (1936, p. 181) it is found throughout the Suez Canal, from 
where it is also mentioned by Monod (1937). Gruvel (1928, 1929, 1930, 1931) 
reports it from the Syrian coast. Gruvel (1930a, 1931, 1936) and Monod (1930, 
1931, 1932) mention it from the Gulf of Alexandretta ( = Iskenderon), Turkey. 
Gruvel in his 1928-1930 publications used the incorrect specific name P. monodon 
Fabr. The species is also found to be quite abundant in night trawl catches in 
Mersin Bay, Turkey, on the 50 m line. Gottlieb (1953) and Wirszubski (1953) 
were the first .to report the species from Israel. 

Parapenaeus longirostris (Lucas, 1846) 

Parapenaeus longirostris Monod, 1931, p. 421, figure 24; Bodenheimer 1935, 
p. 466; Bodenheimer 1937, p. 281; Gottlieb 1953, p. 440; Wirszubski 1953, 
p. 17. 

This is the most common species of the family Penaeidae along the Israel coast. 
Everywhere in the area of the continental shelf it occurs in very large numbers and 
also goes down to depths of over 180 m. It is of no commercial value. In Haifa Bay 
it was dredged on several occasions (samples 191, 202, 252, 286), and it was also 
found in dredge hauls off Na'bi Rubin (sample 575), and off Ashkelon (sample 
582). These dredged specimens, which are rather small (being only 40 to 86 mm 
in length), were collected at depths between 70 and 90 m. 

Parapenaeus longirostris occurs throughout the Mediterranean; furthermore, 
it is known from the E Atlantic between Portugal and Angola, and from the W 
Atlantic between Massachusetts (U.S.A.) and Venezuela. E Mediterranean records 
are: Sea of Mafeira, 40°54' N 28°55' E (Stephensen 1923), central Sea of Mar
mara (Ostroumoff 1-896, as Penaeus membranaceus), E of the Peloponnesus, Gree
ce, 37°0' N 24H28'E, 36°59' N 24°29' E, 36°58'.N 24°18' E; off SW Turkey, 
36013W£Q£22'E;Nof Cyprus, 35°57'N32°51'E (Adensamer 1898, as Penaeus 
membranaceus), Gulf of Alexanidretta (= Iskenderon), Turkey (Monod 
1931, 1932), Israel (Monod 1931, Bodenheimer 1935, 1937, Gottlieb 1953, 
Wirszu'bski 1953), Suez Canal "jusque dans le lac Menzaleh, le lac Timsah 
et le Grand lac Amer" (Gruvel 1936, p. 179). As pointed out by Holthuis (1956, 
p. 308), Gruvel's record of this species from the Suez Canal possibly is based on 
incorrectly identified specimens of Metapenaeus stebbingi Nobili. 
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Metapenaeus monoceros (Fabricius, 1798) (Figure 1) 

Penaeopsts monoceros Gottlieb, 1953, p. 440; Wirszubski, 1953, p. 16. 

This species is caught by trawlers on the Israel continental shelf, especially in 
the southern areas. It is of commercial value. The average size of the specimens 
caught is about 150 mm. 

Juvenile specimens £ length 13—72 mm) were collected in the following locali
ties: mouth of Naaman river near Acre (15.IX.1955: 2 specimens, 24 and 30 
mm; 26.X.1955 : 1 specimen, 65 mm), Naaman river, halfway between its mouth 
and the railway bridge (17 and 29.VIII.1955: 10 specimens, 13—65 mm), Ki-
shon river (7.XI. 1954: 2 specimens, 43 and 58 mm), Haifa Bay (sample 299, 
depth 24 m: 1 specimen, 72 mm), near Heftsi-Bah river near Hadera (21.XI.1951: 
5 specimens, 47—54 mm). 

Metapenaeus monoceros often is considered a species with a wide Indo-West 
Pacific distribution (from the Red Sea and E Africa to Japan, the Malay Archi-

FIGURE l. 

Metapenaeus monoceros (Fabricius), male from Israel, a, left petasma in anterior view ; 

b, right petasma in posterior view. X7. ., 
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pelago and Australia). However, as pointed out by Racek (1955, p. 232), the 
specimens from India differ in several respects from those of Australia, mainly 
in the shape of the male and female genitalia. We therefore have to distinguish 
between an eastern and a western form. According to Burkenroad, whose opinion 
was published by Morris and Bennett (1952, p. 165) and cited by Racek, India 
is the eastern boundary of the western form, the eastern form occurring in Japan, 
the Malay Archipelago and Australia. Racek correctly kept the specific name mono-
ceros for the western form, employing the name Metapenaeus incistpes (Bate) 
for the eastern one. Penaeus monoceros was originally described by Fabricius 
(1798, p. 409) after material of which he remarked "Habitat in Oceano Indico 
esculentus Dom. Daldorff". As Carl Dagobert de Daldorff, a lieutenant in the 
Danish East India Company, was stationed at Tran'quebar on the E coast of India, 
his material probably came from that locality so that indeed Fabricius' specimens 
must have belonged to the western form. To set all doubts aside, we now select 
Tranquebar, Madras Province, India, as the restricted type locality of Penaeus 
monoceros Fabricius, 1798. 

The petasma of an Israel male is figured here. The apical flaps of this organ 
in their shortness, bluntness and general shape strikingly resemble those shown 
in Alcock's (1906, plate 3, figure 7b) figure of the petasma of Indian specimens. 
As shown in Racek's (1955, plate 6, figure 3, 4) and Kubo's (1949, figure 31 E, 
F) figures, the petasma of the Australian and Japanese Metapenaeus incisipes 
(Bate) differs strongly from that of the Israel and Indian specimens. The thely-
cum of Metapenaeus monoceros is very similar to that of M. incisipes, but the 
lateral margin of the lateral plates is much higher in M. monoceros and does not 
have the posterior extremity bent over inwards as in M. incisipes. Also, the thely-
cum of the Israel specimens is similar to that of the Indian form. Through the 
kindness of Dr. A. Racek of Sydney, we were able to directly compare our material 
with Australian material of M. incisipes; we fully agree with him that two distinct 
species are involved here. There is not the slightest doubt that the Israel material 
belongs to the true Metapenaeus monoceros (Fabr.). 

The species has evidently entered the E Mediterranean through the Suez Canal 
as is shown by the following records: Suez Canal (Gruvel 1936, Monod 1937), 
Great Bitter Lake (Balss 1927, Gurney 1927, Fox 1927a), Port Said (Balss 1927, 
Gurney 1927, Fox 1927a, Monod 1930, 1931, 1932, Gruvel 1931, 1936, Bur
kenroad 1934), Bay of Abukir near Alexandria (Balss 1936), Israel (Gottlieb 
1953, Wirszubski 1953). 

Trachypeneus curvirostris (Stimpson, I860) 
Metapeneus sp. Steinitz 1929, p. 80. 
Metapenaeus palaestinensis Steinitz 1932, p. 161, figures 1—3; Burkenroad 1934, 
pp. 29, 57. 
Trachypenaeus curvirostris Steinitz 1933, p. 144, figures 1—3; Steinitz 1933a, 
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p. 338; Bodenheimer 1935, p. 466, plate 68 figure 1 (curvivostris on plate); Bo-
denheimer 1937, p. 281. 

The material examined originates from: Haifa Bay (samples 71, 149, 344), 
off Atlit (samples 693, 710), off Nabi Rubin (sample 648). All these specimens 
are juvenile, their lengths varying between 8 and 46 mm; they were collected at 
depths between 18 and 55 m. 

Like so many of the Israel Penaeids, Trachypeneus curvirostris is an immigrant 
from the Indo-West Pacific area, where it has been reported from the Red Sea 
to Japan, the Malay Archipelago, and Australia. According to Steinitz (1929) the 
species is so numerous in Haifa Bay during the spring that it is sold on the fish-
market. 

The species is closely related to, but nevertheless distinct from, Trachypeneus 
anchoralis (Bate), with which it has often been confused. Trachypeneus curvirostris 
may immediately be distinguished from T. anchoralis by the presence of epipods 
on the first and second pereiopods. Burkenroad (1934, p. 49) considered the dif
ference between the two species to be of subgeneric value and made T. curvirostris 
the type species of his new subgenus Trachysalambria, T. anchoralis being the 
type of the genus Trachypeneus Alcock. Trachypeneus anchoralis which like T. 
curvirostris is of Indo-West Pacific origin, has been reported from the Suez Canal 
(Balss 1927 and Fox 1927a: S entrance of the Canal near Port Tewfik, and Lake 
Timsah; Gruvel 1936, p. 183: "dans la Baie de Suez et jusque dans le lac Tim-
sah"; Monod 1937). The specimens reported upon by Balss and Fox are preserved 
in the British Museum (Nat. Hist.) and on examination proved to belong to T. 
curvirostris. It is possible that Gruvel's and Monod's specimens also belong to that 
species. Holthuis (1956) dealt with material df T. curvirostris from Great Bitter 
Lake. Steinitz (1929, 1932, 1933, 1933a) was the first to report this species from 
Haifa Bay, and no new Mediterranean localities have since been published for 
this species. 

When Steinitz (1932) dealt with this species for the first time, he mistook the 
arthrobranch at the base of the fourth pereiopod (somite XIII) for a pleurobranch 
and incorrectly placed the species in the genus Metapenaeus, describing it as new 
under the name Metapenaeus palaestinensis. In the following year, Steinitz (1933, 
1933a) recognized his error and corrected it, giving the species its proper name. 
Burkenroad (1934, pp. 29, 57), commenting on Steinitz' (1932) species, assigned 
it correctly to the genus Trachypeneus, but remarked that Steinitz had described 
"a rudimentary anterior arthrobranch... on the thirteenth somite". This, however, 
is incorrect; Steinitz did not indicate any arthrobranch on the thirteenth somite, 
though he did describe two arthrobranchiae on the twelfth. Burkenroad's supposi
tion that Steinitz' species might differ from the true Trachypeneus curvirostris 
in the presence of an additional arthrobranch on segment XIII, therefore does 
not hold good: the Israel Trachypeneus are completely identical with T. curvi
rostris. 
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Subfamily SICYONINAE 

Sicyonia carinata (Briinnich, 1768) 

The only material examined by us originates from Haifa Bay (sample 209, dredge, 
depth 38 m). It contains two specimens which are 36 and 40 mm long. 

The species had not been reported before from Israel. It is known from the en
tire Mediterranean and from the E Atlantic between Portugal and the Gold Coast. 
There are, furthermore, reports of this species from the W African coast between 
the Gold Coast and Angola, and from Brazil, but these records must be considered 
with a good .deal of reserve. E Mediterranean records are : E of the Peloponnesus, 
Greece, 37°49' N 23°27' E (Stephensen 1923), Phaleron Bay near Athens, Greece 
(Athanassopoulos 1917), St. Georges Bay, Beirut, and Ras Beirut, Lebanon (Mo-
nod 1931), near Alexandria, Egypt (Balss 1936). 

Section CARIDEA 

Family P A S I P H A E I D A E 

Leptochela pugnax De Man, 1916 

Material of this species was collected at the following localities: off Nahariya 
(samples 638, 661), Haifa Bay (samples 75, 82, 108, 173, 184, 191, 197, 202, 
207, 211, 214, 225, 228, 238, 240, 247, 252, 253*, 254, 258, 263, 264, 268, 
270, 273, 276, 278, 279, 287, 288, 306, 315, 321, 322, 324, 335, 362, 374, 
407, 409, 412, 414; attracted by light at night, 28.VII.1954), off Atlit (samples 
614, 665, 693, 695, 696, 710, 714,723,809), off Caesarea (samples 565, 641,684, 
697, 698, 806, 823, 824), off Kfar Vitkin (samples 516, 667, 668), off Natanya 
(samples 687, 689, 820, 845, 983), off Herzliya (samples 567, 568, 645, 647, 
835), off Tel Aviv (samples 525, 527, 671, 691, 692,718,821,837,838), off Nabi 
Rubin (samples 573, 648, 649, 717, 832, 840, 1029), off Nabi Yunis (samples 
528, 533, 625, 813, 851), off Gaza (samples 629, 631, 656), off Rafah (samples 
542, 545, 632). The material consists of no less than 183 specimens from 102 
samples from numerous localities all along the coast of Israel, and from depths 
between 18 and 140 m. The lengths of these specimens range from 2 to 16 mm, 
only six of them are ovigerous. These ovigerous females, which have lengths vary
ing between 13 and 16 mm, were found in samples 268, 533, 567, 629, 641, col
lected in June, July, August and September. 

The specimens agree very well with the description of Leptochela pugnax given 
by De Man (1920, p. 26) and Kemp (1925, p. 255); comparison of our Israel 
material with specimens from the Malay Archipelago definitely established their 
identity. 

Until now Leptochela pugnax has been reported from the Maldive Archipelago, 
the Andaman and Nicobar Islands, the Mergui Archipelago, Penang Island, the 
Malay Archipelago and the Great Barrier Reef. So far it has not been reported 
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from the Red Sea and its apperance in Israel waters is therefore somewhat surpris
ing. This is the more true since a different species of Leptochela, L. aculeo
caudata Paulson, has been reported from the E. Mediterranean near Alexandria 
(Balss 1936), where it seems to be well established: 12 specimens, among which 
an ovigerous female, were collected from 4 different localities. From the Red Sea 
two species df Leptochela are known, the above mentioned L. aculeocaudata Paul
son and L. robusta Stimpson. Judging by the fact that L. pugnax has now penet
rated into the Mediterranean, its occurrence in the Red Sea becomes most probable, 
and thus far must have been overlooked. This species may immediately be disting
uished from L. aculeocaudata and L. robusta by the presence of an antennal spine, 
which is distinct in all our Israel specimens. 

Family P A L A E M O N I D A E 

Subfamily PALAEMONINAE 

Palaemon (Palaemon) adspersus Rathke, 1837 

Leander adspersus Balss 1927, p. 223. 

Leander adspersus fabricii Steinitz 1933, p. 146; Boderfheimer 1935, p. 466; 
Bodenheimer 1937, p. 281. 

Four juveniles (length 11 to 21 mm) of this species, originating from Haifa 
harbour (10. XI. 1946) were examined. The species has been mentioned before 
from Haifa by Balss (1927), while Steinitz (1933) reported it from "Felsenbecken 
der Hai'fabucht". 

The nomenclatorially correct name of this species is Palaemon squilla (L., 1758) 
(see Holthuis 1950, pp. 55-56); since, however, the name squilla has been used 
for several other species of this and related genera, it seemed best to drop this 
specific name altogether and to adopt for it the unambiguous name adspersus 
Rathke. A proposal to have the name squilla suppressed and the name adspersus 
validated is now before the International Comission on Zoological Nomendlature 
(see Holthuis 1957, pp. 142-153). Pending a decision the name adspersus is pro
visionally used here. 

Palaemon adspersus is known from the Baltic and SW Norway down to the 
Mediterranean and the Black Sea; recently it has been introduced into the Cas
pian Sea. It lives in shallow coastal, sometimes brackish, waters. E Mediterranean 
records are: Istanbul ( = Constantinople) fishmarket (Ninni 1923), Israel (Bo
denheimer 1935, 1937), Haifa, Israel (Balss 1927; Steinitz 1933), near Alexandria, 
Egypt (Forskal 1775, Balss 1936), Mat-Halfel near Benghazi, Cyrenaica (Colosi 
1923). 

Palaemon (Palaemon) longirostris H. Milne Edwards, 1837 
A single, not yet fully grown specimen (length 22 mm) was collected on 17.VIII. 
1955, in the Na'aman River near Acre, about halfway between the railway bridge 
and the mouth of the river. 
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De Man (1923) distinguished two forms of this species, one being rather robust 
( = var. robusta De Man), the other more slender. The robust form proves to be 
the typical Pdaemon longirostris and is known with certainty from the Atlantic 
coast of Europe ( N W Germany to N W Spain). The slender form was found in 
the Guadalquivir River in S Spain. Too little is known about ithe specimens re
ported from the Mediterranean and the Black Sea regions to assign them to either 
of the two forms, though it would be reasonable to expect them to be closer to 
the slender Guadalquivir form than to the typical form of the Atlantic coast of 
Europe. It is somewhat surprising, therefore, that the Israel specimen is rather ro
bust in shape and agrees well with the typical 'Pdaemon longirostris. However,. 
since our Israel material consists of a single specimen, which moreover is not fully 
grown, nothing definite can be said about its relation to the two forms of the pre
sent species. 

The only previous record of this species from the E Mediterranean is that by 
Pfeffer (1889, p. 34), who reported Pdaemon edwardsii Heller var. from "Gra'ben 
von Mergui," Alexandria, Egypt. 

Palaemon (Palaemon) xiphias Risso, 1827 

Leander xiphias Steinitz 1933, p. 146; Bodenheimer 1935, p. 466; Bodenheimer 
1937, p. 281; Gottlieb 1953, p. 440. 

Of this species four juveniles (lengths 17 to 21 mm) were collected on 5.V. 
1953 near Nabi Yunis at a depth of 146 m. Steinitz (1933) reported it from rock 
pools in Haifa Bay. 

Palaemon xiphias is known from the entire Mediterranean and the Canary Is
lands. It inhabits the littoral zone, and is often found in eel grass. The occur
rence of the above mentioned four specimens from Nabi Yunis at a depth of 146 
m is rather unusual. Mediterranean records are: Syria (Gruvel 1931), Ras Beirut 
and St. George's Bay, Beirut, Lebanon (Monod 1931), Israel (Bodenheimer 1935, 
1937, Gottlieb 1953), Haifa (Steinitz 1933), near Alexandria, Egypt (Balss 1936). 

Palaemon (Palaemon) serratus (Pennant, 1777) 

An ovigerous female (length 85 mm), collected near Nabi Rubin, Israel (coll. 
I. Aharoni), is preserved in the British Museum (Natural History) and was exa
mined there by Holthuis. 

The species, which is also known as Palaemon (or Leander) treillianus or lat-
reillianus, inhabits the entire Mediterranean and is also reported from the Black 
Sea, and the E Atlantic between Denmark and Mauritania. The records from 
the E Mediterranean are: Peloponnesus, S Greece (Guerin 1832), Phaleron Bay 
near Athens, Greece (Athanassopoulos 1917), Bosporus (Heller 1863, Ostroumoff 
1896), Istanbul (=Constantinople) fishmarket (Ninni 1923), Gallipoli, Turkey 
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(Ostroumoff 1896), Sporades,'v36°47'- N 26°29' E (Adensamer 1898), Livadia 
Bay, Episkopi (=Piskopi), Sporades (Santucci 1928), Syria (Gruvel 1928, 1931), 
Egypt (Gruvel 1928), Port Said, Egypt (Balss 1927, Gurney 1927a, Monod 1931), 
Benghasi, Cyrenaica (Colosi 1923). Many specimens of this species collected in 
Istanbul (December 1922 and September 1923, H . C Kellers) were examined by 
Holthuis in the U.S. National Museum in Washington, D . C 

Palaemon (Palaeander) elegans Rathke, 1837 

Leander squilla elegans Steinitz 1933, p. 146; Bodenheimer 1935, p. 466; Bo-
denheimer 1937, p. 281; Gottlieb 1953, p. 440. 
Palaemon [Leander) elegans Carmin 1955, p. 3. 

Numerous specimens from the Israel coast have been examined. The material 
originated from Atlit (13.VI. 1929 and 15.IX. 1940, leg. J. Carmin), Tantura 
(5.VII.1955, coll. Tel Aviv Institute of Natural Science), Caesarea (rockpools, 
16, 30, and 31.III., 10, 16, and 19VI., VIII. 1952, and 26.V.1954, leg. E. Gott
lieb), and Tel Aviv (29VI.1929, 3.I., 12.111., 8.IV., 9 and 26.V., 27VI., 16.IX. 
1930, 2.II. and 5.VI.1932, leg. J. Carmin), Ovigerous females (length 30 to 42 
mm) were collected in March, July, and August. Steinitz (1933) mentioned the 
species from rock pools in Haifa Bay; Gottlieb (1953) reported it from rock pools 
near Caesarea, while Carmin (1955) stated it to be very abundant along the Me
diterranean shore of Israel. This is certainly one of the most common littoral 
shrimps of the Israel coast, as it is on most of the Mediterranean shores. 

The species has often been named Leander (or Palaemon) squilla, but as shown 
by Holthuis (1950, pp. 55-56), the correct name is Palaemon elegans. 

Palaemon elegans inhabits the shores of the E Atlantic from Denmark and SW 
Norway to SW Africa; it occurs throughout the Mediterranean and in the Black 
Sea, while once it has been reported from the Red Sea. E Mediterranean records are: 
Peloponnesus, Greece (Guerin 1832), Phaleron Bay near Athens, Greece (Athana-
ssopoulos 1917), Istanbul (= Constantinople)nshmarket (Ninni 1923, as P. 
squilla), near the entrance of the Bosporus, near Princes Islands ( = Kizil Ada-
lar), near Bujuk-Cekmeca, and at the southern coast of Marmara Island, Sea of 
Marmara (Ostroumoff 1896), Imros Island, N Aegean Sea (Forskal 1775), Cy-
clades (Stampalia) and Sporades (simi, Khos ( = Coo), Rhodes and Karpathos 
( = Scarpanto) (Santucci 1928), ? Rhodes (Tortonese 1947), Cyprus (Heller 
1863), Syria (Gruvel 1931), Saida ( = Sidon), Lebanon (Monod 1931), Israel 
(Bodenheimer 1935, 1937, Carmin 1955), Haifa (Steinitz 1933), Caesarea,-Israel 
(Gottlieb 1953), Port Said, Egypt (Balss 1927, Gurney 1927, 1927a, Fox 1927a), 
Lake Menzaleh near Port Said, and Lake Timsah, Suez Canal (Balss 1927, Gurney 
1927, 1927a, Fox 1927a), near Alexandria, Egypt (Balss 1936), Derna, Cyrenaica 
(Colosi 1923). 
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Brachycarpus biunguiculatus (Lucas, 1846) 

Four specimens were taken in rock pools near Caesarea (16.VII. and 23.X. 
1952). These specimens are 29 to 46 mm long, the largest being an ovigerous 
female collected in October. Furthermore, 6 larvae in the Retrocaris stage were 
found in the stomach contents of a tuna, Thunnus thynnus (L.), which was col
lected off the Israel coast in November 1952. 

Brachycarpus biunguiculatus evidently occurs throughout the Mediterranean, 
though it seems to be nowhere common. The previous Mediterranean records are 
all from the western part of this sea (Algeria, Gulf of Naples and Sicily). The 
species is practically circumtropic in its distribution, being known from the Medi
terranean, W Africa, E America (the West Indies north to N Carolina and Ber
muda), W America (Gulf of California south to Colombia and the Galapagos 
Islands), Polynesia, Ceylon and the Red Sea. 

Subfamily P O N T O N I I N A E 

Palaemonella vestigialis Kemp, 1922 

We examined material from the following Israel localities : off Nahariya (sam
ple 1034), Haifa Bay (samples 71, 72, 74, 78, 84, 120, 121, 133, 169, 195, 281, 
394, 396, 417, 709). The material was collected at depths between 18 and 46 m 
and consists of 22 specimens, their lengths varying between 4 and 13 mm. There 
are three ovigerous females (lengths 11 to 13 mm), which were collected in Sep
tember and November (samples 121, 133, 709). 

The larger part of the material agrees perfectly with Kemp's (1922, p. 123, 
text figures 1, 2, plate 3, figure 2) excellent description and figures of the species. 
Some of the specimens lacked part of the legs but in all remaining characters 
matched so well with the other material that they may be considered confidently as 
belonging to the present species. 

Until now Palaemonella vestigialis Kemp was known only from the Indo-West 
Pacific area (Red Sea, Ceylon, the Adaman and Nicobar Islands, the Mergui and 
Malay Archipelagoes, Japan, the Marianas and the Hawaiian Islands). Kemp 
(1922) reported the species from the Gulf of Suez, and it seems most probable 
that it migrated through the Suez Canal to the Mediterranean. 

Typton spongicola Costa, 1844 

One damaged specimen was obtained from Haifa Bay (sample 231, depth 19m). 

Typton spongicola is known from the entire Mediterranean; it has frequently 
been reported from the W part of this sea, while Ostroumoff (1896, pp. 79, 92) 
mentioned material from the Sea of Marmara (off the entrance of the Bosporus, 
and near the S coast of Marmara Island). Furthermore, the species has been re
corded from the E Atlantic between the S coast of England and the Cape Verde 
Islands. It lives commensally in various kinds of sponges. 
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Family A L P H E I D A E 

Athanas nitescens (Leach, 1814) (Figures 2, 3) 

Several specimens have been collected in Haifa Bay (samples 71, 72, 84, 96, 
132, 133, 231, 261, 281). The material was obtained from depths between 18 
and 37 m. Of the 19 specimens collected, which had lengths of 4 to 10 mm, 
three are ovigerous females with a length of 9 mm. These ovigerous females were 
collected in August and September (samples 71, 261, 281). 

Until recently the specimens of Athanas from the Atlantic coast of Europe and 
those found in the Mediterranean have generally been considered to belong to one 
species. In 1941 Mme. L. Nouvel pointed to differences found between two groups 
of Atlantic and one of Mediterranean Athanas specimens. Ten years later, Holthuis 
(1951, pp. 107-1.09) considered the Mediterranean form as specifically distinct 
from the Atlantic form, and employed the name Athanas laevirhincus (Risso) for 
the former. The main differences between the two "species" being : 

(1) In A. nitescens the rostrum is straight and rather high (figure 2a), in A. 
laevirhincus it is slender and curved upwards (figure 2b). 

(2) In A. nitescens the extra-corneal tooth is much stronger and more pointed 
than the infra-corneal (figure 2a), in A. laevirhincus the infra-corneal tooth is 
almost as strong as the extra-corneal, it is pointed and often reaches beyond the tip 
of the extra-corneal tooth (figure 2b). 

(3) The tooth at the postero-lateral angle of the pleura of the fifth abdominal 
segment is far more pronounced in A. laevirhincus than in A. nitescens (figures 
2d and 2c). 

(4) In A. nitescens the antennular peduncle is rather broad, its second segment 
is about as long as, or shorter than, the third (figure 2e); in A. laevirhincus the 
peduncle of the antennula is more slender, the second segment being distinctly 
longer than the third (figure 2f). 

(5) The fused part of the two rami of the outer antennular flagellum in A. 
nitescens is short and robust, consisting of 4 or 5 joints, which are distinctly broad
er than long (figure 2e), in A. laevirhincus this fused part is longer and more slen
der, consisting of up to 9 joints, which generally are longer than broad (figure 2f). 

(6) The scaphocerite in A. nitescens is about twice as long as broad, with the 
outer margin straight and the final tooth hardly overreaching the lamella (figure 
2g); in A. laevirhincus the scaphocerite is more slender, with the outer margin 
concave and the final tooth distinctly overreaching the lamella (figure 2h). 

(7) In A. nitescens the penultimate joint of the third maxilliped is about half 
as long as the ultimate, in A. laevirhincus it is distinctly longer than half the ul
timate joint (figure 2i). 

(8) In the ovigerous females of A nitescens the carpus of the first leg is about 
twice as long as broad (figure 2, j , k); in A. laevirhincus this carpus is up to four 
times as long as broad (figure 2, 1, m). 



FIGURE 2. 
Athanas nitescens (Leach), a, anterior part of body, ovigerous female from Plymouth, En
gland ; b, the same, male from Cadaques, NE Spain; c, posterior part of body, ovigerous 
female from Plymouth; d, the same, male from Cadaques; e, antennula, specimen from Ply
mouth; f, the same, specimen from Cadaques; g, scaphocerite, specimen from Plymouth; 
h, the same, specimen from Cadaques; i, third maxilliped, specimen from Cadaques; j , k, 
first pereiopods, ovigerous females from Roscoff, W France; 1, m, first pereiopods, ovigerous 
females from Cadaques; n, anterior part of body, female from Plymouth; o, antennula, 
same specimen; p, scaphocerite, specimen from Roscoff; q, first leg, ovigerous female from 
Plymouth; r, antennula, ovigerous female from Mallorca; s, scaphocerite, same specimen; 
t, first leg, same specimen; u, scaphocerite, ovigerous female from Cadaques; v, first leg„ 

same specimen, a-d, j-n, q, t, X8; e-i, p, r, s, u, v, X12. 
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Athanas nitescens (Leach), a, antennula, ovigerous female from Cadaques, NE Spain; 
b, antennula, ovigerous female from Arenys, NE Spain; c, scaphocerite, same specimen; 
d, first leg, same specimen; e, first leg, ovigerous female from Cad'aques; f, antennula, same 
specimen; g, scaphocerite, same specimen; h, i, first legs, males from Cadaques; j , first leg, 
male from Plymouth, England; k, second leg, male from Cadaques; 1, third leg, specimen 
from Cadaques; m, endopod of first pleopod, male from Plymouth; n, endopod of second 
pleopod, same specimen; o, endopod of first pleopod, male from Cadaques; p, endopod of 

second pleopod, same specimen, a-d, f, g, Xl2; e, k, 1, x8 ; h-j, x6; m-p, X20. 

The presence in Mediterranean Athanas material of specimens, which do not 
show all the characters mentioned above as being typical for A. laevirhincus, in
duced us to re-investigate the problem of the status of that species. The present 
study of the variability of the various characters in both species of Athanas is based 
on material, which is far larger than that which formed the basis for the con
clusions reached by Holthuis (1951). Apart from the Israel material mentioned 
above, we could study Mediterranean specimens from Italy (Naples), S France 
(Banyuls), NE Spain (several localities between Barcelona and the French border), 
the Baleares (Mallorca and Ibiza), Spanish Morocco (Melilla), and Atlantic spe-
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cimens from Spain (Vigo), France (Roscoff) and England (Plymouth). A large 
number of these specimens forms part of the private collection of Dr. R. Zariquiey 
Alvarez of Barcelona, to whom we want to express our deeply felt gratitude for 
the privilege of studying this most important material. The remaining specimens 
belong to the Rijksmuseum van Natuurlijke Historie in Leiden and the Zoological 
Museum in Amsterdam. In all, we could study 15 specimens from the Atlantic 
and about 200 from the Mediterranean. 

In the Atlantic material examined, the shape of the rostrum shows some vari
ation; it is not always straight, but sometimes more or less distinctly curved up
wards (figure 2n). Also the tooth on the fifth abdominal segment is variable 
in size, being sometimes more distinct than figured here. In our material the 
other characters prove to be more or less constant. For comparison with the typ
ical specimen shown in figures 2e, g, j , we reproduce here figures of the antennula 
(figure 2o), the scaphocerite (figure 2p), and the first leg (ovigerous female) (fi
gure 2q) of those of our Atlantic specimens which in these features are closest to 
those of A. laevirhincus. 

In the Mediterranean material the variation is far stronger. It is possible to re
cognize two forms: one which agrees almost perfectly with A. laevirhincus as cha
racterized above, the other showing no appreciable difference from the Atlantic 
A. nitescens. As in the Atlantic specimens the shape of the rostrum and that of 
the tooth on the fifth abdominal pleura varies considerably in both forms, though 
in both an upwards curved rostrum is perhaps more frequently encountered than 
in the Atlantic form. The shape of the extra-and infra-corneal teeth also is vari
able in both Mediterranean forms and not too much importance can be attached 
to this character, which seems to vary independently from the other characters 
mentioned above. The characters dealt with in the above list under the numbers 
(4) to (8) seem to be the most important. In practically all ovigerous females with 
elongate carpi (i.e., carpi that are 3 to 4 times as long as broad) the antennula, 
scaphocerite and third maxilliped show the shape typical for A. laevirhincus, while 
nearly all ovigerous females with short carpi have the antennula, scaphocerite and 
third maxilliped of th^ nitescens type. However, these differences between the two 
types are not always constant, and intermediate specimens, which cannot be assign
ed with certainty to either of the two forms, do occur. Figures 2r, s, t, show the an
tennula, scaphocerite and first leg of an ovigerous female of the nitescens type from 
Mahorca, which does not differ from Atlantic specimens, except.perhaps for the 
rather strongly concave external margin of the scaphocerite. However, an ovigerous 
female from Cadaques, NE Spain, shows the scaphocerite (figure 2u) more like 
that of the Atlantic specimens, though the carpus of the first leg (figure 2v) 
of this specimen is somewhat more slender than of the ovigerous female from 
Mallorca, being nevertheless still less slender than that of a typical A. laevirhincus. 
The antennula (figure 3a) of the just mentioned female from Cadaques is inter-
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mediate in shape between that of the Mallorca female and a typical A. laevirhin
cus. In a lot from Arenys, NE Spain, the larger part of the specimens are quite 
typical A. laevirhincus, but some of them have the second segment of the anten-
nular peduncle only slightly longer than the third (figure 3b). In these atypical 
specimens the fused joints of the outer antennular flagellum, though few in num
ber, are rather elongate, while the scaphocerite (figure 3c) is sometimes of the 
nitescens type; the ovigerous females have the carpus somewhat less slender than 
in the typical A. laevirhincus (figure 3d). Another ovigerous female from Cadaques 
resembles the figured specimen from Arenys in the shape of the carpus of the first 
leg (figure 3e), but the antennula (figure 3f) resembles more that of A. laevirhin
cus, though the scaphocerite is more of the nitescens type (figure 3g). 

A careful comparison of our typical laevirhincus material with material from 
the Atlantic did not reveal any differentiating characters other than those mention
ed above. The shape of the first legs of the male in both forms, apart perhaps 
from a slight difference in slenderness, proved to be the same. In both, two kinds 
of denticulation of the fingers of this chela were found: sometimes the fingers 
gape and show a few (1 to 4 or 5) very distinct and well marked teeth (figure 
3h), sometimes they close over practically their entire length and have the cut
ting edge crenulate (figures 3i, j). Sometimes the left and right leg of one speci
men are of the same, sometimes of different type; moreover the left and right first 
leg may or may not differ in size in both forms. The second legs in the laevirhincus 
material (figure 3k) are usually more slender than those of the other form, but 
otherwise they are similar. The second joint of the carpus, counted from the base 
of that segment, may be equal to, slightly longer or slightly shorter than, the third; 
this relation proved to be variable in both forms. In both forms the second pereio-
pod shows a minute exopod, which is even smaller than the exopod of the first 
leg. Holthuis (1951) noted the exopod of the first, but not that of the second 
leg. The following legs (figure 31) are similar in shape in both forms. In the shape 
of the first and second pleopods of the males of both forms (figures 3m, n, 0, p) 
no constant differences could be found. 

Our conclusion is that the nitescens-group of the genus Athanas in the Medi
terranean is represented by two forms, but that these forms cannot be regarded 
as distinct species or subspecies, since they are connected by transitions and often, 
occur together in the same locality. 

Practically all our Israel material belongs to the nitescens type, only the speci
men from sample 96 is of the laevirhincus type. In this specimen the antennal 
peduncle is slender with the third segment noticeably shorter than the second; the 
two rami of the external antennular flagellum are fused for seven rather elongate 
joints; in the third maxilliped the penultimate joint is distinctly more than half 
as long as the ultimate. The first legs are absent in this specimen, its rostrum is. 
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only slightly curved and the extra-corneal tooth distinctly overreaches the infra-
corneal. 

Typical laevirhincus material has been examined from Arenys and from nu
merous localities near Cadaques, both villages being situated on the Mediterranean 
coast of Spain north of Barcelona. The Mediterranean nitescens material examined 
by us originated from S France (Banyuls), NE Spain (Cadaques, Rosas, Barcelona), 
the Baleares (Mallorca, Ibiza), Spanish Morocco (Melilla), and Italy (Naples). 

As far as the distribution is concerned the picture as we see it is the following 
Athanas nitescens (Leach) inhabits the E Atlantic between SW Norway and the 
Cape Verde Islands, including the entire Mediterranean. Apart from the typical 
form, which occurs throughout this range, there is a slender form, which may be 
named Athanas nitescens var. laevirhincus (Risso), which occurs in the entire Me
diterranean, being known from the east coast (Israel) and the west coast (Spain) 
of this sea. 

E Mediterranean records of the species are: Istanbul and near San Stefano, E 
part of the Sea of Marmara (OstroumofF 1896), near Alexandria, Egypt (Balss 
1936). 

Athanas amazone Holthuis, 1951 (Figure 4) 

Material was collected at: Haifa Bay (samples 286, 321, 334 and 373), off Natan-
ya (sample 703), off Herzliya (samples 646, 835, 848), off Tel Aviv (sample 
692), off Nabi Rubin (sample 840), off Nabi Yunis (samples 531, 626), 
off Ashkelon (samples 579, 579a), off Rafah (sample 547). The material was ob
tained at depths between 45 and 92 m. The total number of specimens taken is 
18, their lengths varying between 4 and 10 mm. Among them are three ovigerous 
females (lengths 9 and 10 mm), which were collected in June, August and Sep
tember (samples 531, 692, 703). 

Only one of the present specimens is complete, all the others are lacking one or 
more legs. Still, the characters shown by them agree so well with those of the 
complete specimen and with the original description of Athanas amazone, that their 
specific identity is beyond any doubt. 

A few additions to the original description can be given here. The rostrum in 
some specimens reaches only to the base of the second segment of the antennular 
peduncle; in most it is as long as in the type. The carapace in all the specimens 
examined shows a distinct transverse groove in the posterior half of the median 
region. The antennula may be slightly more slender than shown in the figure of 
the type. The number of fused joints of the two rami of the external antennular 
flagellum in the present specimens varies between 4 and 8. The free part of the 
shorter ramus consists of 1 to 3 joints. The scaphocerite in some specimens is some
what more slender than in the type, and may have the external margin more con
cave. The last joint of the antennal peduncle, though usually as long as that of the 
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FIGURE 4 . 

Athanas amazone Holthuis, male from sample 646. SL, antennula; b, scaphocerite; c, smaller 
first pereiopod; d, third pereiopod; e, endopod of first pleopod; f, endopod of second pleopod. 

a-d, X25; e, f, X50. 

type specimen, sometimes is still longer, reaching with almost 2/5 of its length 
beyond the scaphocerite. The only complete specimen, the ovigerous female of 
sample 531, has both first legs exactly like those of the type specimen, which like
wise is an ovigerous female. The surface of the chela and the carpus of the larger 
leg shows scattered small tubercles. As in A. nit esc ens, the present species pos
sesses a small exopod at the base of the first two pairs of legs, the exopod of the 
.second pereipod being far smaller than that of the first. The larger first leg is not 
present in any of the other specimens, though in two of the males the smaller leg is> 
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still attached. The smaller first leg of the male strongly resembles that of the fe
male. The following pereiopods in both males and females closely resemble those 
of the type specimen. The endopod of the first pleopod of the male is small and of 
an elongate shape, ending in a strong single seta, while the outer margin bears 
some scattered stiff hairs and a few thinner hairs are placed near the inner margin. 
In the second pleopod of the male the appendix masculina only slightly over
reaches the appendix interna and bears some stiff bristles at the top. 

Until now Athanas amazone was known only from a single ovigerous female, 
which was collected off the coast of Nigeria on a muddy bottom at a depth of 
52 m. The occurrence of this species in numerous localities off the Mediterranean 
coast of Israel is therefore, most unexpected. There is a possibility that the species, 
also occurs in the intermediate region, but has been overlooked because of its small 
size and because of the fact that it lives at a depth (52 to 92 m) at which not very 
much collecting has been done so far. 

Automate branchialis n. sp. (Figures 5, 6) 

Material has been examined from: off Nahariya (sample 637), Haifa Bay 
(samples 89, 119, 207, 231, 266, 281, 332, 335, 359, 373, 385), off Atlit (sample 
731), off Caesarea (sample 641), off Kfar Vitkin (samples 617, 736), off Tel Aviv 
(sample 718), off Gaza (sample 537). The material was obtained from depths 
between 18 and 73 m. A total of 19 specimens, with lengths of 5 to 13 mm, is 
contained in these 18 samples. Only one ovigerous female (length 13 mm) is pre
sent; it was collected in November (sample 718). Holotype is the female of sample 
537, the other specimens are paratypes. 

Description — The anterior margin of the carapace is deeply concave in the 
median part behind the eyes and the antennulae. The rostrum is small but distinct, 
triangular and sharply pointed, but distinctly fails to reach as far forward as the 
lateral parts of the anterior margin of the carapace. The carapace itself is strongly 
compressed, smooth and bears no spines. The antero-lateral angles are rounded; 
the posterior margin at each side shows a distinct cardiac notch. 

The pleurae of the first abdominal segment are truncated with the anterior angle 
broadly, the posterior narrowly, rounded. The pleurae of the other segments are 
rounded. The postero-lateral angle of the sixth segment is truncate with the distal 
margin slightly concave. The sixth segment is about as long as the fifth. The 
telson is triangular and regularly tapers posteriorly. In their proximal third 
the lateral margins of the telson show a distinct emargination, the telson being 
constricted there. The upper surface of the telson bears two pairs of spinules, the 
anterior of which is placed just behind the above mentioned constriction. The se
cond pair lies about midway between the first pair and the posterior margin of the 
telson. This posterior margin shows a narrowly rounded median point, which at 
each side is flanked by two spines. The outer pair of spines is very small; the in-
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FIGURE 5. 

Automate branchialis new species, a, anterior part of body in dorsal view; b, anterior part 
of body in lateral view; c, telson and right uropod; d, antennula; e, antenna; f, maxillula; 
g, second maxilliped; h, third maxilliped; i, larger first leg; j , smaller first leg. a, c, f, g, 
after specimen from sample 617; b, d, e, h, after specimen from sample 231; i, j , after 

specimen from sample 537a. a-c, X24; d, e, h-j, x20; f, g, X32. 
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ner spines are much longer and stronger, being more than four times as long as 
the outer. Two long and strong setae are placed between the inner spines. 

The eyes are like those of Callianassa; they reach about to the end of the basal 
third of the basal segment of the antennular peduncle. In dorsal view they show a 
triangular shape, while their inner margins are in contact with one another over 
practically their entire length. The apex of the eyes is blunt. The cornea is oval 
in shape and is situated on the outer margin of the eye somewhat below the tip. 

The antennular peduncle has the stylocerite rather broad, with the outer margin 
nearly straight, the inner strongly convex. Anteriorly the stylocerite ends in a sharp 
slender point, which almost reaches the end of the basal antennular segment. The 
inner surface of the basal segment does not show a ventral tooth. The second seg
ment of the antennular peduncle is longer than the first and is about four times 
as long as the third. The external flagellum has about 10 to 15 basal joints thick
ened. 

The antenna! peduncle reaches slightly beyond the antennular. The scaphocerite 
attains about the middle of the last joint of the peduncle; it is twice as long as 
broad. The outer margin is slightly concave and ends in a distinct tooth, which 
is somewhat overreached by the lamella. A minute tooth is present in the lower 
external part of the antennal peduncle near the base of the scaphocerite. 

The oral parts are similar to those figured by Holthuis (1951, figures 24, a-f) 
for Automate evermanni Rathbun. In the maxillula the palp, however, is distinctly 

FIGURE 6. 

Automate branchialis new species, a, larger first pereiopod; b, second pereiopod; c, third 
pereiopod; d, fifth pereiopod. a-c, after specimen from sample 617; d, after specimen from 

sample 231. a-d Xl7. 
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bilobed, the lower lobe bearing one, the upper two hairs. Furthermore the second 
maxilliped shows a small podobranch. The presence of this podobranch is the more 
remarkable since Coutiere (1899, p. 285) stated that "la podobranchie, tres reduite, 
inseree sur l'epipodite du 2e maxillipede... fait constamment defaut chez les 
Alpheides." The third maxilliped reaches with part of the antepenultimate joint 
beyond the antennal peduncle. The last joint is about three times as long as the 
penultimate; it ends in a spine and bears some more spines in the distal half of 
the upper margin. The antepenultimate joint is slightly shorter than the ultimate, 
overreaching the exopod with more than half its length. With the exception of the 
presence of a podobranch on the second maxilliped, the branchial formula of the 
present species is identical with that given by Holthuis (1951, p. 118) for A. ever-
manm. 

The first pereipods are unequal, at least they are so in the female of sample 537, 
the only specimen which possesses both first pereiopods. In two other specimens, 
probably males, only the larger first leg is present. This larger first leg of the (sup
posed) male is very heavy. The fingers are about as long as the palm, they are 
curved and gaping. Both fingers have the cutting edges emarginate in the middle. 
Proximally of the emargination of the cutting edge of the dactylus, a distinct, 
though blunt, tooth is present, while just distally of the emargination there is a 
low and indistinct tooth. Some minute, but sharp crenulations are visible on the 
edge just before the tip of the dactylus. The cutting edge of the fixed finger has 
two blunt teeth on either side of its median emargination, the two proximal being 
high and distinct, the two distal indistinct and low; here too the cutting edge 
shows minute crenulations just before the tip of the finger. The palm is some
what longer than high. Its longitudinal axis makes an angle with that of the fixed 
finger, which is directed more downwards. The lower margin of the palm is some
what convex. When the surface of the palm is dried and examined under strong 
magnification it proves to be finely shagreened; the surface of the fingers is entire
ly smooth. The carpus is very short; it measures distinctly less than half the length 
of the palm. It is constricted a short distance behind the anterior margin. The me-
rus measures about 3/4 of the length of the palm; near its upper anterior end a 
strong spine-like seta is present, while in the proximal part of the inner ventral 
margin two similar setae may be observed. The ischium is short and in the upper 
and lower part of the anterior margin it bears a strong seta. The larger leg of the 
female is similar to that of the male, but is more slender. The gap between the 
fingers is less distinct, as are also the distal teeth of the cutting edges. The smaller 
leg of the female is still more slender. Apart from the distal crenulations no teeth 
are visible here on the cutting edges. The fingers are about as long as the palm, 
which is almost twice as long as high. The carpus is about 2 /3 as long as the palm. 
The merus is 1.5 times as long as the fingers. The second legs are very long and 
slender and they reach with the merus beyond the scaphocerite. The chela is elon-
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gate with the fingers slightly shorter than the palm. The carpus is subdivided into 
five joints, the distal two of which are of about the same length ; the third 
joint is almost 1.5 times as long as the second, while the fourth is about as long 
as the second and third combined; the fifth (proximal) joint is about as long as 
either the first or second. The merus is about 2 /3 as long as the carpus. The 
ischium somewhat shorter than the merus. The third pereiopod reaches with the 
larger part of the propodus beyond the antennal peduncle. The dactylus is simple 
and curved, measuring somewhat less than half the length of the propodus. The 
latter joint tapers slightly distally, its posterior margin bears no spines except for 
one at the extreme distal end near the base of the dactylus; many hairs are present. 
The carpus is about 3/4 of the length of the propodus, it gradually narrows proxi-
mally. The merus measures 4 /3 of the length of the propodus and is distinctly 
broader than the other joints. The ischium is short and bears a movable spine near 
the posterior margin. The fourth leg reaches to about the end of the antennal pe
duncle; its shape strongly resembles that of the third, but is somewhat more slender. 
The fifth leg reaches about to the end of the scaphocerite. The dactylus is like 
that of the third leg. The propodus, which is somewhat more than twice as long 
as the dactylus, does not broaden proximally. In its distal part the posterior margin 
bears some transverse rows of short hairs, while a row of about 7 strong spines 
is placed along the inner side of this margin. The carpus measures 2/3 of the 
length of the propodus. The merus is somewhat longer than the propodus. The 
ischium is short and bears a movable spine near the posterior margin. 

In most of the specimens the pleopods are lost, only in the female of sample 
537 is the larger part of the pleopods still attached. They prove to be of the nor
mal type. The uropods have the protopod provided with a blunt, somewhat trun
cated, posteriorly directed process, which overhangs the base of the exopod. The 
endopod is oval in shape. The exopod has the outer margin ending in a small but 
sharp tooth, which at its inner side bears a movable spine. A distinct diaeresis is 
present. 

The eggs are 0.2 to 0.3 mm in diameter. 

Until now ten species of the genus Automate De Man 1888, have been de
scribed. Two of these {A. rugosa Coutiere and A. haightae Boone) were reported 
from the W coast of tropical America, while three originate from the tropical and 
subtropical Atlantic (A. kingsleyi Hay, A. evermanni Rathbun, A. talismani Cou
tiere), namely from the E coast of the U.S.A., from the West Indies and from 
tropical W Africa. The remaining five species {A. dolichognatha De Man, A. 
anacanthopus De Man, A. gardineri Coutiere, A. salomoni Coutiere, and A. John-
son't Chace) are found in the Indo-West Pacific region. 

In the sharply pointed rostrum the present new species differs from A. gardineri, 
A. haightae and A. talismani, which have a bluntly rounded rostrum. From A. 
salomoni it may immediately be distinguished by the shortness of the rostrum; in 
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the latter species, namely, the rostrum reaches beyond the lateral parts of the an
terior margin of the carapace. The size and the shape of the rostrum of A.bran-
c hi alts is very similar to that of the six other species. In the absence of spines along 
the posterior margin of the propodus of the third and fourth legs A. branchialis 
differs from A. johnsoni and from A. dolkhognatha, the type species of the genus, 
but it resembles in this respect A. evermanni and A. anacanthopus; in the other 
two species this character has not been described sufficiently. The shape of the 
scaphocerite proves to be a very valuable character: in A. kingsleyi, A. anacantho
pus, A. evermannt, A. johnsoni and A. dolkhognatha the final tooth overreaches 
the lamella, whereas in the new species the lamella reaches beyond the final tooth. 
A. rugosa, which was only quite summarily described, differs from A. branchialis 
in the shape of the large chela which has the upper and lower margins of the palm 
rugose, bears groups of oblique ridges on the external surface of the palm, and 
possesses fewer teeth on the cutting edges of the fingers, 

Little can be said about the origin of the present species. The fact that no spec
ies of Automate has ever been reported from the Mediterranean is an argument 
in favour of the supposition that A. branchialis actually is an Indo-West Pacific 
species, which entered the Mediterranean through the Suez Canal. On the other 
hand, the fact that until now relatively little attention has been paid to the smaller 
bottom dwelling Crustacea of the Mediterranean, does not exclude the possibility « , 
that the new species is a true Mediterranean form. It is up to future workers to 
solve this problem. 

Salmoneus ? jarli (Holthuis, 1951) (Figure 7) 

A single specimen with a length of 8 mm was collected off Nabi Rubin (sample 
830, depth 90 m). Unfortunately, this specimen is severly damaged lacking all 
its legs. Its identity cannot, therefore, be established with certainty. Since the se
cond pleopods are also damaged it is impossible even to state whether the spec
imen is a male or a female. 

FIGURE 7. 

Salmoneus ? jarli (Holthuis), anterior part of body of the specimen from sample 830. X30. 



40 L. B. HOLTHUIS a n d E. GOTTLIEB Bull. Res. Counc. of Israel 

The posterior margin of the telson is straight and does not shows a median emar-
gination. This feature excludes the possibility that the specimen belongs to any 
of the known Indo-West Pacific species of Salmoneus, since in those a distinct 
median emargination of the posterior margin of the telson is constantly present. 
In the straight posterior margin of the telson the present specimen strongly resem
bles Salomoneus arubae (Schmitt) from the Netherlands West Indies and S. jarli 
(Holthuis) from W Africa. Of the two other Atlantic species of the present genus, 
S. trigona (Rathbun) from Porto Rico and S. ortmanni (Rankin) from Bermuda 
and the Bahamas, the exact shape of the posterior margin of the telson is unknown. 
The Israel specimen differs from S. trigona in having no other carinae on the 
carapace than the median dorsal carina, while it may be distinguished from S. 
arubae by having the supra-corneal teeth more distinct and the scaphocerite far 
more slender with the outer margin about straight. In the shape of the scaphocerite 
the present specimen strongly resembles S. jarli and differs from S. ortmanni. In 
the other characters it also shows very close resemblance to Salmoneus jarli and 
therefore probably belongs to that species. The few differences found between our 
specimen and Holthuis' (1951) original description are the following: The rostrum 
reaches about to the end, instead of about to the middle, of the second segment 
of the antennular peduncle.The supra-corneal teeth are slightly longer. The dorsal 
carina is less distinct. Between the two inner of the four posterior spines of the 
telson only two hairs are visible. The external antennular flagellum has the two 
rami fused for one joint, while the free part of the shorter ramus consists of two 
joints only. 

Since these differences are so few and for the larger part are only gradual, it is 
well possible that they will prove to fall within the range of variation of these 
characters in S. jarli. Since S. jarli is only known from the single male type speci
men and as our Israel specimen may be a female, very little can be said about the 
definite identity of the latter, especially since the important characters provided 
by the pereiopods are not known from the Israel specimen. Therefore this speci
men is assigned provisionally to S. jarli. It is hoped that additional material may 
ultimately solve the identity of the Israel form. 

Salmoneus jarli (Holthuis), which originally was described as Jousseaumea jarli, 
is known from a single specimen collected off Nigeria, 4° 12'N, 7° 05'E, at a 
depth of 19 m on a bottom of clayish mud. The occurrence of this (or a very clo
sely related) species off the Israel coast, has a close parallel in the discovery of the 
W African Athanas amazone in Israel waters. 

Alpheus glaber (Olivi, 1792) 

Alpheus rubet Gottlieb 1953, p. 440; Wirszubski 1953, p. 17 

Material has been examined from: off Nahariya (sample 1063), Haifa Bay 
(samples 225, 287), off Caesarea (samples 565, 565b, 643, 700), off Kfar Vitkin 
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(samples 618, 619), off Natanya (sample 689), off Herzliya (samples 568, 645, 
766), off Tel Aviv (samples 692, 713, 718), off Nabi Rubin (samples 573, 574b, 
576a, 649, 741, 840), off Nabi Yunis (samples 535, 625, 626, 627), off Gaza 
(samples 540, 631). The present material was obtained from depths between 38 
and 140 m and consists of 30 specimens from 28 samples. The lengths of the 
specimens vary between 10 and 22mm; no ovigerous females are present. A large 
part of the material is immature. 

Alpheus glaber, which is often incorrectly named Alpheus ruber H. Milne 
Edwards, occurs from the S coast of England and Ireland southwards to the Medi
terranean. E Mediterranean records are : Sea of Marmara, 41° 07'N 29° 05'E, 
40° 54'N 28° 53'E, and 40° 45'N 27°43'E; N Aegean Sea, 40° 02'N 25° 55'E, 
and 38° 49'N 25° 09'E; Gulf of Aigina, E of Korinthos, 37° 52'N 23° 09'E, and 
37° 51'N 23° 14'E; W of Crete, 35° 50'N 21° 30'E; SE of Crete, 33° 20'N 
27°30' E (Stephensen 1923), Sporades, 37°37' N 26°58' E (Adensamer 1898), 
Israel (Gottlieb 1953, Wirszubski 1953), near Alexandria, Egypt (Balss 1936). 

Alpheus dentipes Guerin, 1832 

Material has been examined from: Haifa Bay (samples 72, 84, 94, 121, 231, 
298, 390, 709), off Caesarea (sample 682). The species is represented in these 9 
samples by 18 specimens, which have lengths varying between 6 and 18 mm. The 
material was obtained from depths between 18 and 72 m. Seven of the specimens 
are ovigerous females (lengths 12 to 17 mm); they were collected in April, June, 
August and September (samples 231, 298, 390, 682). 

Alpheus dentipes is known to inhabit the E Atlantic between the Portuguese 
coast and the Gulf of Guinea; it is furthermore found throughout the Mediterra
nean and in the Black Sea. E Mediterranean records are : Sapientza and Cape Tai-
naron, S Greece (Guerin 1832), near San Stefano, E part of Sea of Marmara (Os-
troumoff 1896), near Alexandria, Egypt (Balss 1936). In the collection of the 
Academy of Natural Sciences at Philadelphia, U.S.A., two dry specimens of this 
species, said to be the types of Guerin, could be examined recently (May 1957). 
One specimen was definitely Alpheus dentipes, the other was too much damaged 
for certain identification. The specimens were labelled "Alpheus dentipes Gue
rin. Type. Nice. T. B. Wilson. Guerin coll. 300". In an old catalogue in the pos
session of the Academy an entry stated that this material came from Nice and 
Greece so that one of the specimens may actually be the type of the species. 

Alpheus audouini Coutiere, 1905 

Alpheus spec. Gottlieb 1953, p. 440. 

Material from the following localities was examined : Haifa harbour (1 . XII . 
1954, coll. Institute of Natural Science, Oranim), Caesarea (rock pools, 16.VII 
and 14. X. 1952, V. 1954), Herzliya (littoral area, 15. VIII. 1951, coll. Tel Aviv 
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Institute of Natural Science), Bat Yam (coll. Tel Aviv Institute of Natural 
Science). This material consists of seven specimens, the lengths of which vary be
tween 20 and 43 mm. Two among these are ovigerous females (lengths 36 and 42 
mm), one of which was collected in October, whilst the collecting date of the other 
is unknown. 

As De Man (1911, p. 414) already pointed out, the differences between Alpheus 
audou'mi Coutiere, A. edwardsii Audouin and A, chkagrkus H. Milne Edwards 
are very slight and may prove to be insufficiently constant to justify the specific 
separation of these three forms. The material at our disposal is too small to enable 
us to form a well founded opinion on this question. All the Israel specimens have 
the lobes on the upper and lower margin of the propodus of the large chela blunt
ly rounded, while the other characters shown by these specimens also agree well 
with Coutiere's (1905, p. 911, plate 87 figure 52) description and figures of the 
species. 

Gottlieb (1953) reported specimens of this species, which he indicated as Al
pheus sp., from rock pools in the vicinity of Caesarea. 

Alpheus audou'mi inhabits the entire Indo-West Pacific area, being reported by 
Coutiere (1905) from the Red Sea to New Zealand and Hawaii. Banner (1953), 
however, doubts whether the species actually occurs in Hawaii, and Coutiere's 
statement may therefore have been too sweeping. The species evidently entered 
the E. Mediterranean by way of the Suez Canal. Balss (1927), Fox (1927a), 
and Gurney (1927a) reported it from Port Said and the Gulf of Suez, while Tor-
tonese (1947b, 1952) mentioned it from the Suez Canal (Lake Timsah). 

Alpheus in o phial us n. sp. (Figures 8, 9) 

Material was examined from the following Israel localities : Tantura (5. VII. 
1955, coll. Tel Aviv Institute of Natural Science, 1 ovigerous female of 24 mm), 
Caesarea (rock pool, VIII. 1952, 1 male of 27 mm), Herzliya (shore, littoral area, 
15.VIII. 1951, coll. Tel Aviv Institute of Natural Science, two males of 23 and 
28 mm, one ovigerous female of 24 mm), Bat Yam (coll. Tel Aviv Institute of 
Natural Science, one ovigerous female of 27 mm). 

The rostrum is short and sharply pointed, and it fails to reach the end of the 
basal segment of the antennular peduncle. Posteriorly it continues in a distinct but 
not very sharp carina which fades out slightly behind the base of the eyes. This 
carina is separated from the ocular hoods by distinct grooves, the lateral and poste
rior borders of which are not sharply demarcated. A few inconspicuous lateral 
hairs may be visible on the rostrum, but they are often absent. The ocular hoods 
are well pronounced, their anterior margin is rounded and no ocular spines are pre
sent. In the posterior margin of the carapace there is a distinct cardiac notch. The 
carapace and the abdomen are entirely smooth and naked. 
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The pleurae of the first four abdominal segments are broadly, those of the fifth 
rectangularly rounded. The sixth abdominal segment has the pleura narrowly trun
cated and the postero-lateral angle broadly rounded. The telson is quadrangular, 
being distinctly longer than broad. The posterior margin is shorter than the an
terior. There are two pairs of dorsal spines on the telson; the first pair is placed 
somewhat before the middle of the telson, the second pair is situated slightly closer 
to the anterior pair than to the posterior margin of the telson. This latter margin 
is slightly convex; on both of the extreme lateral portions 2 short spines are pre
sent, the outer one being smaller than the inner; in the median part of the poste
rior margin about 10 spinules are present; furthermore, a fringe of long hairs runs 
over the full extent of the margin. 

The eyes are pigmented and entirely concealed under the ocular hoods. 
The basal segment of the antennular peduncle has the stylocerite broadly oval, 

ending in a sharp point, which reaches to, or almost to, the end of the segment. 
The second segment is slightly shorter than the first, while the third measures 
about 5/8 of the length of the second. 

The scaphocerite is about 4 times as long as wide. It reaches just beyond the 
end of the antennular peduncle. The outer margin shows a distinct concavity in the 
basal part, the distal part is straight. The final tooth is very strong, being as wide 
as or wider than the adjoining part of the lamella. The latter is very narrow and 
fails by far to reach the end of the final tooth. The antennal peduncle sometimes 
distinctly overreaches the scaphocerite but sometimes just fails to reach the end of 
it. A small but distinct spine is present on the antennal peduncle, below the base 
of the scaphocerite. 

The oral parts are of the usual shape. The first maxilliped has the palp two-
jointed; the distal joint is elongate, but is far shorter than the proximal. The epi
pod is about triangular with the lower angle strongly produced. The epipod of the 
2nd maxilliped is also triangular, but it has the upper angle produced. The third 
maxilliped reaches with part of the last segment beyond the antennal peduncle. 
This last segment is about twice as long as the penultimate, and is somewhat shor
ter than the antepenultimate segment. The exopod reaches beyond the end of the 
antepenultimate segment. An epipod, an arthrobranch, and a rudimental pleuro-
branch are present. Apart from the rudimental pleurobranch of the third maxil
liped the branchial formula is normal: . s 

Maxillipeds Pereiopods 

1 2 3 1 2 3 4 5 
Pleurobranchs — — 1 rud. 1 1 1 1 1 
Arthrobranchs — — 1 — — — — — 
Podobranchs — — — — — — — — 
Epipods 1 1 1 1 1 1 1 — 
Exopods 1 1 1 — — — — — 
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FIGURE 8. 

Alpheus inopinatus new species, holotype. a, anterior part of body in dorsal view; b, anterior 
part of body in lateral view; c, telson and right uropod; d, third maxilliped; e, larger first 

leg, inside; f, larger first chela, outside, a-f, x7. 
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The first pereiopods reach with the chela beyond the antennal peduncle. The 
larger leg has the upper margin of the dactylus evenly rounded, forming almost 
a semicircle. The ventral margin bears a very strong blunt tooth, which fits in a 
cavity on the cutting edge of the fixed finger. The palm is somewhat less than 
twice as long as the fingers. Both the upper and the lower margin are provided 
with a distinct broad and blunt incision. The lower incision is rather deeper than 
the upper, and continues on the outer surface as an oblique deep groove. The palm 
shows a broadly triangular impression on the inner surface just below the upper 
incision; the outer surface has a similar depressed area, which, however, is more 
quadrangular in outline. A blunt tooth is present on the inner surface of the palm 
near the base of the dactylus; this tooth is rather indistinct in the female. The car
pus is short and cup-shaped; the anterior margin sometimes shows a lobe on the 
inner side, but often this lobe is extremely inconspicuous or even entirely absent. 
The merus is about half as long as the palm. The lower margins of the merus bear 
no spines and end anteriorly in a rounded lobe. The smaller first leg in the male 
has the dactylus Balaeniceps-shaped : both on the inner and the outer surface there 
is an oblique row of closely set hairs, placed on a distinct ridge, which in its basal 
part overhangs the cutting edges of the fingers. The fingers are about as long as 
the palm; their cutting edges are unarmed. The palm is more slender than in the 
large leg. The dorsal and ventral incisions, though less pronounced than in the 
larger leg, are still very distinct. Here, too, is a triangular depressed area on the 
inner surface of the palm below the dorsal incision. A distinct, rather sharply 
pointed tooth is present on the inner surface near the base of the dactylus. The car
pus is as in the large leg, but the anterior margin on its inner side shows a distinct 
rounded lobe. The merus resembles that of the large leg and is about 2 /3 of the 
length of the palm. In the female the smaller leg differs conspicuously from that 
of the male by the absence of the hairy ridges on the dactylus; the incisions on the 
palm are less distinct here, but still well noticeable. The merus is as long as the 
palm. The second legs reach with about the carpus (sometimes less, sometimes 
more) beyond the antennal peduncle. The fingers are slightly longer than the palm. 
The carpus is almost three times as long as the chela and is subdivided into five 
segments, the proximal of which is slightly longer than the second; the third and 
the fourth are subequal in length, together being somewhat shorter than the second 
and slightly longer than the fifth segment. The merus is about as long as the first 
and second segments of the carpus together, and about as long as the ischium. The 
third leg reaches with part of the propodus. beyond the antennal peduncle. The 
dactylus is simple and measures about 2/5 of the length of the propodus. The lat
ter segment has some eight strong spines placed on the lower margin with a few 
smaller spines in between; also the anterior margin of the propodus bears some 
spines which are placed in the lower portion. The carpus is about 0.7 times the 
length of the propodus. The merus is unarmed; it is broader and somewhat longer 
than the propodus. The ischium is short and bears a movable spine on the lower 
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FIGURE 9-

Alpheus inopinatus n. sp. a, smaller first leg of holotype, inside; b, smaller first leg of holo
type, outside; c, smaller first leg of female paratype, outside; d, second leg, holotype; e, 
third leg, holotype; f, fifth leg, holotype; g, first pleopod, holotype; h, second pleopod, 

holotype. a-h, x7. 

\ 
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margin. The fourth leg is very similar to the third. The fifth leg, however, differs 
considerably from the two preceding appendages, being more slender. The shape 
of the dactylus and its relation to the propodus are as in the third leg. The 
propodus itself, however, shows only few (3 to 6) spines on the lower mar
gin, while these spines are far more slender. Furthermore, there are numerous 
transverse rows of hairs placed close together in the posterior distal portion of the 
propodus. The carpus is only slightly shorter than the propodus, while the merus 
is somewhat longer than that segment. The ischium is unarmed. 

In both the males and the females the endopod of the first pleopod is small and 
oval in shape without any appendages but with a fringe of hairs. The second pleo
pod of the male has the appendix masculina slightly longer than the appendix 
interna; numerous hairs are implanted on the appendix masculina. The protopodite 
of the uropods ends dorsally in two strongly pointed teeth. The endopod is oval 
in shape, the exopod is more quadrangular. The outer margin of the exopod ends 
in a distinct tooth, to the inside of which there is an uncoloured strong spine. 

The eggs are numerous and small, having a diameter of 0.5 to 0.7 mm. 

Types. The larger male from Herzliya is the holotype, the other specimens are 
paratypes. The holotype and three paratypes are preserved in the Rijksmuseum van 
Natuurlijke Historie, Leiden, while the Haifa Sea Fisheries Research Station and the 
Tel Aviv Institute of Natural Science possess the other paratypes. 

The present new species belongs to the edwardsii group of the genus Alpheus. 
It proves to be related most closely to A. euphrosyne De Man, A. mkrorhynchus 
De Man and A. paludicola Kemp. Like these species it differs from the other Me
diterranean species of this group {A. audouini Coutiere and A. crassimanus Heller) 
by lacking the anterior tooth on the inner ventral margin of the merus of the cheli-
peds. Alpheus inopinatus differs from its three closest allies in the shape of the 
scaphocerite, which in the latter forms is very broad, with the lamella practically 
attaining the tip of the final tooth or reaching beyond it. It differs furthermore 
from A. mkrorhynchus and A. paludicola by having the rostrum much longer, by 
the far more robust smaller cheliped of the male and by the far smaller eggs (which 
in A, paludicola are 1.4 mm in diameter). In A. mkrorhynchus, moreover, there are 
no incisions on either the upper or lower margins of the palm of the smaller chela. 
In A. euphrosyne De Man the present species finds its closest relative. In this spe
cies, apart from the difference in the shape of the scaphocerite, the following di
stinguishing features may be noted : (1) the rostrum is not continued posteriorly 
as a carina; (2) the spine on the antennal peduncle is absent; (3) the smaller first 
leg is distinctly more slender in both male and female, while in the female, moreo
ver, no incisions are visible on the upper and lower margins of the palm; (4) the 
third leg is more slender and has only about three slender spines on the lower 
margin of the propodus. Unfortunately, the large cheliped of A. euphrosyne 
has not been figured. , 
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In view of the fact that no species of Alpheus belonging to the edwardsii-gronp 
are original inhabitants of the Mediterranean (A. audouini and A. crassimanus 
being Indo-West Pacific forms which evidently have migrated through the Suez 
Canal) and that the species is too large to be easily overlooked, it seems very pro
bable that, like the last mentioned two species, it is an immigrant from the 
Red Sea. 

Synalpheus gambarelloides (Nardo, 1847) 

Material has been collected a t : off Nahariya (sample 504), Haifa Bay (samples 
98, 120, 121, 135, 155, 169, 245, 257, 273, 317). The material was obtained at 
depths between 22 and 46 m. A total of 37 specimens was collected, their lengths 
varying between 6 and 19 mm. The six ovigerous females (lengths 13 to 19 mm) 
were collected in July and August (samples 245 and 257). 

This species, which is better known as Synalpheus laevimanus (Heller 1862), 
was first reported upon by Olivi (1792, p. 51, plate 3, figure 5), who referred 
to it as Cancer glaber var., considering it to be a.variety of Alpheus glaber 
(Olivi). Nardo (1847, p. 6) was the first to give the species a name, 
when he discussed an old manuscript by Abbe S. Chiereghin in which a 
number of new species was described. Nardo recognized the species which 
Chiereghin had named Cancer gambarelloides to be new, named it Alpheus, 
gambarelloides and gave a diagnosis of it. In a later publication Nardo 
(1869, p. 107, plate 3> figure 3) gave a more extensive discussion and a figure of 
the species, which leaves not the least doubt as to its identity with Synalpheus 
laevimanus, especially the shape of the large chela being characteristic. The species 
was again described as new when Hope (1851, p. 43) published his Alpheus spin-
cicerus. The name Alpheus laevimanus which Heller gave to the species 11 years 
later, is thus twice preoccupied and cannot be used any more. Coutiere (1899, pp. 
11-12) identified Crypthophtalmus cost a Prestandrea (1838) and Cryptophthalmus 
ventricosus Costa (1836-1847) with the present species, but he is mistaken since 
C. costd is undoubtedly identical with Alpheus dentipes Guerin, 1832, while C. 
ventricosus is a synonym of Alpheus macrocheles (Hailstone, 1835). 

Synalpheus gambarelloides is known from the entire Mediterranean. The E Me
diterranean records are : Capo Bove, Rhodes (Santucci 1928), near Alexandria, 
Egypt (Balss 1936). 

Family O G Y R I D I D A E 

Ogyrides mjbbergi (Balss, 1921) (Figure 10) 

Specimens have been collected : off Atlit (sample 693), off Caesarea (sam
ple 639), off Nabi Yunis (sample 624). The material was collected at depths be
tween 15 and 18 m. Each sample contains only one specimen, none of which is 
ovigerous; their lengths vary between 4 and 8 mm. 
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The specimens show such a strong resemblance to Ogyrides mjobergi that they 
have to be referred to that species. The rostrum is short, dorsoventrally depressed 
and triangular. It reaches about as far forwards as the lateral parts of the anterior 
margin of the carapace. In its mid-dorsal line the carapace bears three spines. 
In the largest specimen the proximal of these spines is placed in the proximal part 
of the distal third of the carapace, the distal spine being placed about halfway 
between the proximal spine and the tip of the rostrum, exactly like the situation 
shown in Balss' (1921) figure. In the second largest specimen the three spines are 
placed closer to the tip of the rostrum. A very small antennal spine is present on 
the anterior margin of the carapace, being similar in size and position to the an-
tenal spine of Ogyrides rarispina Holthuis (cf. Holthuis 1951, p. 119, figure 25). 
This spine is not shown in Balss' figure of O. mjobergi; it has probably been 
overlooked there because of its small size. 

The telson is about as long as the sixth abdominal segment. It is triangular in 
shape. The lateral margins show a triangular lateral projection slightly before their 
middle. The posterior margin is strongly convex. It bears two pairs of spines which 
are placed in its extreme lateral parts. The outer pair is very short; the inner pair 
is much longer, but still fails to reach the posterior tip of the telson. The upper 
surface of the telson bears two pairs of spinules, both of which are placed distinctly 
behind the expansion of the lateral margins. As in Ogyrides striaticauda Kemp and 
O. rarispina Holthuis a few short ridges are placed in the anterior half of the 
lower surface of the telson, near its lateral margins. 

The eyes agree very well with Balss' figure; they reach slightly beyond the end 
of the antennular peduncle. 

The stylocerite ends in two slender spines, the outer of which reaches to about 
3 /4 of the length of the basal segment of the antennular peduncle, the inner spine 
being shorter. The second segment of the peduncle is about 5/8 as long as the 
basal and 1.5 times as long as the distal segment. 

The scaphocerite strongly resembles Balss' figure of that appendage. The anten
nal peduncle is shorter than in Balss' specimen and fails to reach the end of the 
antennular peduncle. 

The third maxilliped reaches with the ultimate two joints beyond the scapho
cerite. The last joint is less than half as long as the penultimate, and 5/8 as long 
as the antepenultimate. The exopod reaches 2/3 of the length of the antepenulti
mate joint. 

The first leg is short and reaches about to the end of the eyes. It has the fingers 
slightly longer than the palm. The carpus is only slightly longer than the chela, 
which is about as long as the merus. The second pereiopod reaches with the chela 
beyond the eyes. The fingers are distinctly longer than the palm and gape slightly. 
The carpus is about 1.5 times as long as the chela. It is subdivided into four joints, 
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FIGURE 10. 

Ogyrides mjobergi (Balss). a, telson and first uropod; b, antennula; c, antenna; d, third 
maxilliped; e, first pereiopod; f, second pereiopod; g, third pereiopod; h, fourth pereiopod; 

i, fifth pereiopod. a, X24; b, c, x40; d-i, X20. 

the basal being about as long as the distal three together. Of these three the 
middle is the shortest and the distal the longest. The merus is about as long as the 
carpus. The third leg is short and reaches about to the base of the scaphocerite. 
The dactylus is about as long as, but much narrower than, the propodus; it is slight
ly curved and ends in an acute tip. The carpus is 1.5 times as long as the propodus 
and has the same breadth as that joint. The merus is about twice as long as the 
propodus and bears a strong spine near the distal margin. The ischium, which is 
about as long as the merus, also bears a strong spine; this spine is placed near its 
posterior margin. The fourth leg reaches about to the end of the scaphocerite. The 
dactylus is small, narrow and has a blunt top. The propodus is about 2.5 times 
as long as the dactylus and about as long as the carpus. The merus is almost twice 
as long as the carpus, while the ischium measures about 3/4 of the length of the 
merus. The fifth leg reaches less far than the third. The dactylus is narrow and 
curved. The propodus is broader than, but as long as the dactylus and also of about 
the same length as the carpus. The merus is about twice as long as the carpus and 
is shorter than the ischium. The third maxilliped and the last three legs are pro
vided with long plumose setae. 
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The relation between the length of the various joints of the first two legs of 
our specimens differs somewhat from that shown in Balss' figure. Since, however, 
this relation is not mentioned in Balss' description, it may have been incorrectly 
interpreted by the artist. 

As Balss already pointed out, it is very probable that the specimen from Saleh 
Bay, Sumbawa, provisionally identified by De Man (1911, pp. 135-138) with 
Ogyrides sibogae (De Man), actually belongs to the present species. The only 
differences we can find are: (1) the rostrum in De Man's specimen reaches not 
so far forwards as in Balss' and our own material, and (2) in De Man's speci
men there are four instead of three spines on the mid-dorsal line of the carapace. 

Ogyrides mjobergi was described after two specimens from Cape Jaubert, N W 
Australia (depth 16.5 m). De Man's specimen, discussed above, originates from 
Saleh Bay, Sumbawa, Lesser Sunda Islands, Indonesia (depth 0 to 36 m). It 
seems probable that the species has a rather wide distribution throughout the Indo-
West Pacific region and that it inhabits the Red Sea, so that it can have reached 
the E Mediterranean through the Suez Canal. Because of its small size the occur
rence of the species may have been overlooked in localities other than the Israel 
coast, the Lesser Sunda Islands and N W Australia. 

Family H I P P O L Y T I D A E 

Hippolyte longirostris (Czerniavsky, 1869) 

Hippolyte sp. Gottlieb, 1953, p. 440 

Israel material has been examined from:Haifa Bay (samples 71, 120, 231, 281), 
Caesarea (rock pools, 6.XI.1951, 23.1, 31.Ill, 30.VII, 4 and 5.VIII.1952). A 
total of 16 specimens with lengths of 7 to 13 mm was collected from depths down 
to 34 m; four of these specimens are ovigerous females (lengths 10 to 13 mm) 
which were taken in March, July and August. 

Hippolyte longirostris, which is also reported under the name Hippolyte (or 
Virbius) gracilis, inhabits the entire Mediterranean. It is also known the S coast of 
England and the Black Sea; there are some doubtful records from French Guinea 
(W Africa). E Mediterranean records are : Cephalonia off W Greece (Heller 
1863), Bujuk-Cekmeca, Sea of Marmara (Ostroumoff 1896). 

Thoralus cranchii (Leach, 1817) 

Only a single specimen (length 8 mm) is represented in the collection studied. 
This specimen was collected in Haifa Bay (sample 231, depth 19 m). 

Thoralus cranchii is known from the entire Mediterranean and the E Atlantic 
from the North Sea to the Gulf of Guinea. The previous records from the E Me-
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diterranean are : Peloponnesos, Greece (Guerin 1832), Istanbul, Turkey (Ostrou-
moff 1896, as Hippolyte Bunseni). 

Family P R O C E S S I D A E 

Processa canaliculata Leach, 1815 

Processa canaliculata Gottlieb, 1953, p. 440; Nouvel and Holthuis, 1957, p. 33, 
figures 149-173. 

From the following Israel localities material was examined by us: off Nahariya 
(sample 66l),Haifa Bay (samples 88, 111, 117, 142, 225, 266, 360, 377), off Cae-
sarea (samples 684, 753, 824), off Kfar Vitkin (samples 520, 617, 669), off Nata-
nya (samples 777, 820, 845), off Herzliya (samples 567, 568, 645, 746, 766, 835), 
off Tel Aviv (samples 523, 526, 527, 692, 769, 838, 1048), off Nabi Rubin (sam
ples 573, 574B, 717, 817, 840, 1051), off Nabi Yunis (samples 625, 813, 992), 
off Ashkelon (samples 579, 580), off Gaza (samples 629, 680), off Rafah (sam
ples 548, 550). Most of the material was obtained from depths between 18 and 
101 m, only two lots being taken at 137 and 235 m respectively. A total of 53 
specimens was collected, their lengths varying between 4 and 29 mm. Four females 
(lengths 20 to 29 mm) are ovigerous; they were taken in the months June, July 
and October (samples 527, 568, 766, 813). 

The larger part of the material could be identified with certainty. This was not 
entirely possible, however, with the very small specimens less than 10 mm long 
(samples 548, 550, 625, 629, 661, 717, 746, 753) and a few damaged specimens 
(samples 769, 817, 835, 838, 1048, 1051), though there are no indications that 
these specimens belong to a different species. 

It is curious to note that although at least 8 species of Processa occur in the 
Mediterranean, only P. canaliculata is known with certainty from Israel waters. 
This species is known to inhabit the entire Mediterranean and the Atlantic coast 
of Europe from the North Sea southwards. 

Until recently numerous species were confused under the name Processa canali
culata, so that the records of this species given in the literature generally cannot be 
trusted. E Mediterranean records of Processa ''canaliculata" are : near Cape Ke-
phalu, Anatolia, Turkey (Santucci 1928), various localities in Israel (Gottlieb 
1953, Nouvel and Holthuis 1957), near Alexandria, Egypt (Balss 1936). The 
Rijksmuseum van Natuurlijke Historie recently received from the Station Marine 
d'Endoume at Marseilles a specimen of this species from N W of Iraklion, Greece, 
35°21'24"N 25°06'30"E, depth 50 m, IX.1955, cruise of the "Calypso", Sta. 748. 
Other E Mediterranean material of this species was examined in the U.S. National 
Museum at Washington, D.C. which possesses 4 specimens from Istanbul (H.C. 
Kellers, XII. 1922). The E Mediterranean records of Nika {^Processa) edulis 
enumerated in the appendix, may partly or wholly pertain to the present species. 
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Family P A N D A L I D A E 

Plesionika edwardsii (Brandt, 1851) 

Three specimens, among which two ovigerous females, were trawled in the Na-
tanya-Herzliya area off the Israel coast at a depth of 329 to 420 m (24.V.1955, 
leg. O. H. Oren). Both ovigerous females had the rostrum broken; the distance 
between the fifth dorsal tooth of the rostrum and the tip of the telson in these spe
cimens is 100 and 116 mm, respectively. The third specimen is 90 mm long. 

Plesionika edwardsii has been indicated by many authors with the name Parapan-
dalus narval, which, however, belongs to quite a different species (see Holthuis 
1947, p. 316). 

The species inhabits the entire Mediterranean and also has been found off the 
Atlantic coast of Morocco. We do not know of any previous record of it from the 
E. Mediterranean. 

Chlorotocus crassicornis (Costa, 1871) 

Three specimens were examined; they originated from: Haifa Bay (sample 123, 
depth 73 m), off Caesarea (sample 563, depth 90 m), off Gaza (sample 658, depth 
135 m). The specimens are 28, 30 and 27 mm long respectively, and none 
is ovigerous. 

Chlorotocus crassicornis is known from the entire Mediterranean, from the E 
Atlantic (from the Bay of Biscay to the Belgian Congo), from S and E Africa and 
from the Andaman Sea. The previous records from the E Mediterranean are: E. of 
the Peloponnesos, Greece, 37°0'N 24°28'E; Sporades, 36°47'N 26°29'E (Aden-
samer 1898, as C. gracilipes). 

Icotopus amplissimus Coutiere, 1907 

Two specimens of a larval Decapod (length about 30 mm) were found in the 
stomach contents of a tuna [Thunnus thynnus (L.)) caught in XI. 1952 off the Is
rael coast. These larvae agree very well with Coutiere's (1907, pp. 23-26, figure 7) 
description and figure of Icotopus amplissimus and certainly belong to that species. 
Though it is generally understood that genus Icotopus is based on larval stages of 
the family Pandalidae, the adult forms of neither Icotopus amplissimus nor that 
of the other species of the genus are known. 

The three type specimens of Icotopus amplissimus were collected near the Ba-
leares and near the Canary Islands. No other specimens have since been reported. 

Family c R A N G o N i D A E 

Pontocaris cataphracta (Olivi, 1792) 

Aegon cataphractus Gottlieb 1953, p. 440. 

Israel material from the following localities was examined : Haifa Bay (samples 
149, 179, 180, 198, 209, 213, 241, 254, 267, 289), off Atlit (samples 509, 683), 
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off Nabi Yunis (depth 145m, 5.V.1953). The specimens examined varied in length 
between 18 and 30 mm; they were obtained from depths between 24 and 145 m. 
The only ovigerous female (length 27 mm) was collected in October (sample 149). 
The species is also commonly caught by trawlers off the Israel coast. 

Pontocaris cataphracta inhabits the entire Mediterranean and the E Atlantic from 
S Portugal to S Africa. It has also been reported from S Arabia and India. E Me
diterranean records are : Peloponnesos, Greece (Guerin 1832, as Egeon lorkatus), 
St. Georges Bay, Beirut, Lebanon (Monod 1931), Israel (Gottlieb 1953), near 
Alexandria, Egypt (Balss 1936). 

Pontophilus bispinosus Westwood, 1835 

Material was collected a t : Haifa Bay (samples 75, 108), off Atlit (sample 683), 
off Natanya (samples 703, 844), off Tel Aviv (samples 690, 705, 718). The ma
terial was collected at depths between 18 and 90 m. Each of the samples contains 
only one specimen; these 8 specimens measure 4 to 11 mm. Three are ovigerous; 
they are 6, 10 and 11 mm long, respectively, and were collected in June and Sep
tember (samples 75, 108, 703). 

The posterior of the two median spines of the carapace is inconspicuous in most 
specimens, only in the material of samples 683 and 703 is it well developed. 

Pontophilus bispinosus is known from S Iceland, the Faeroes and W Norway 
southward to the Azores and the entire Mediterranean. The only previous record 
from the E Mediterranean is : Ras Beirut and St. Georges Bay, Beirut, Lebanon 
(Monod 1931). 

Supersection MACRURA REPTANTIA 

Section PALINURIDEA 

Family S C Y L L A R I D A E 

Scyllarus arctus (L., 1758) (Plate I, figure 2) 

Scyllarus arctus Bodenheimer 1935, p. 466, plate 68, figure 5; Bodenheimer 1937, 
p . 281; Gottlieb 1953, p. 440. 

The collection of the Sea Fisheries Research Station of Haifa possesses two fe
male specimens of this species (1 ovigerous with cl. 24 mm, the other with cl. 
26 mm) which were collected in Israel Mediterranean waters, where the species 
evidently is quite rare. Steinitz (1933, p. 146) stated that he did not find it near 
Haifa, while Bodenheimer (1935) also mentioned its rarity. 

Scyllarus arctus is known from the entire Mediterranean and from the E Atlantic 
between the S coast of England and the Gulf of Guinea. It has also been reported 
from the E and W coast of America and from the Indo-West Pacific region; these 
latter records, however, need confirmation. Records from the E Mediterranean are : 
W of Crete, 35° 50'N 21° 30'E (Stephensen 1923), Gulf of Lakonia, S Greece 
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(Guerin 1832), Phaleron Bay near Athens (Athanassopoulos 1917), Gulf of Ai-
gina, Greece, 37° 52'N 23° 09'E (Stephensen 1923), Sea of Marmara, 40° 54'N 
28° 53'E, 40° 48'N 27° 59'E, and 40° 45'N 27° 43'E; Dardanelles, 40° l6 'N 
26° 32'E; N Aegean Sea, 40° 02'N 25° 55'E, 38° 49'N 25° 09'E, and 38° 
13'N 24° 48'E; Sporades, 37° 52'N 26° 22'E, 36° 12'N 27° 16'E, and 35° 
59'N 28° 14'E (Stephensen 1923), Rhodes (Tortonese 1947), SE of Crete, 34° 
23'N 27° 57'E, 34° 0'N 26° 20'E, and 33° 20'N 27° 30'E (Stephensen 1923), 
Gulf of Alexandretta ( = Iskenderon), Turkey (Monod 1931), Syria (Gruvel 
1931), Israel (Bodenheimer 1935, 1937; Gottlieb 1953), N of Egypt, 32° 10'N 
29° 50'E, 32° 24'N 26° 51'E, and 33° 10'N 25° 35'E; N of Cyrenaica, 32° 
10'N 24° 46'E, 33° l l ' N 21° 44'E, and 34° 20'N 21° 10'E (Stephensen 1923). 

Scyllarides latus Latreille, 1803) (Plate I, figure 3) 
Scyllarides [Scyllarus) latus Steinitz 1933, p. 146. 
Scyllarus latus Bodenheimer 1935, p. 466. 
"Scyllarides latus Bodenheimer 1937, p. 281; Gottlieb 1953, p. 440. 

The Haifa Sea Fisheries Research Station possesses a male (cl. 100 mm) and a 
female (cl. 130 mm) from the Mediterranean coast of Israel, and some material 
which was collected on 12. VIII. 1946, by a trawler in the Caesarea-Natanya area. 
Scyllarides proves to be more common in Israel waters than Scyllarus, as has already 
been stated by Steinitz (1933) and Bodenheimer (1935). In the W Mediterranean 
Scyllarides is the rarer of the two. Steinitz (1933) mentioned that he saw specimens 
of this species more than once offered for sale at the Haifa fishmarket. 

Scyllarides latus inhabits the entire Mediterranean. It has also been reported 
from Portugal, the Azores and the Canary Islands* Records from tropical W Africa 
and the Red Sea need confirmation. E Mediterranean records are : Gulf of Lakonia 
and Gulf of Aigina, S Greece (Guerin 1832), Syros, Cyclades (Guerin 1832), 
Rhodes, Sporades (Maldura 1938, Tortonese 1947, 1947a), Syria (Gruvel 1930), 
Beirut, Lebanon (Gruvel 1929, 1931, Monod 1931), Israel (Bodenheimer 1935, 
1937, Gottlieb 1953), Haifa, Israel (Steinitz 1933), Egypt (Audouin 1826), ? N 
of Egypt, 33° 10'N 25° 35'E (Stephensen 1923). In the U.S. National Museum, 
Washington, D. C , several specimens from Beirut, Lebanon (W. T. van Dijck, 
1877-78) were examined. The Museum of the Academy of Natural Sciences in. 
Philadelphia possesses a specimen from the same locality. 

Section THALASSINOIDEA 

Family L A O M E D I I D A E 

Jaxea nocturna Nardo, 1847 

J axe a nocturna Gottlieb 1953, p. 440. 
Material has been examined from : Haifa Bay (samples 161, 377), off Caesarea 

{samples 565, 643), off Natanya (sample 703), off Herzliya (sample 645), off Tel 
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Aviv (samples 779, 800, 804), off Nabi Rubin (samples 575, 797, 798, 990), off 
Nabi Yunis (samples 787, 992), off Ashkelon (samples 580, 581), off Gaza (sam
ples 539a, 629, 656), off Rafah (sample 633). The material was obtained at depths 
between 45 and 137 m. A total of 24 specimens was examined, the lengths of 
which varied between 8 and 29 mm. No ovigerous females were found in this ma
terial. 

Jaxea nocturna is known from the entire Mediterranean and from the British 
Isles. The rather numerous records of the species from the Adriatic Sea and the 
extensive series collected during the bottom investigations off the Israel coast give 
the impression that the species is commoner in the E than in the W Mediterranean. 
Balss (1936, p. 14) reported the species from Alexandria. Gottlieb (1953) was the 
first to mention its occurrence on the Israel coast. 

Family C A L L I A N A S S I D A E 

Caflianassa minor Gourret, 1887 (Figures 11, 12) 

Cdlianassa stebbingi Gottlieb 1953, p. 440. 

In the collection studied this species is represented by material from: off Nahariya 
(sample 637), Haifa Bay (samples 60, 62, 82, 88, 120, 121, 169, 186, 192, 199, 
249, 263, 268, 288, 293, 334, 346, 365, 381, 412) off Atlit (samples 710, 809, 
1002), off Natanya (sample 688), off Gaza samples (538, 656). The material was 
obtained from depths between 27 and 82 m; it consists of 34 specimens 4 to 20 
mm long; no ovigerous females were observed. 

Description. — The rostrum is triangular in dorsal view and is sharply pointed.. 
It reaches beyond the middle of the eyes. The lateral margin of the rostrum mer
ges with the orbital margin. Just below the orbit the anterior margin of the cara
pace makes an almost rectangular curve backwards, forming thereby the rounded 
lower orbital angle. At some distance behind this angle the anterior margin curves 
downwards rather abruptly and there again forwards to merge finally with the la
teral margin of the carapace under a broadly rounded curve. By this peculiar course 
of the anterior margin it seems as if a rectangular portion were cut out of the 
carapace just below the orbit. The linea thalassinica is distinct and it forms a 
continuation of the upper margin of the just mentioned rectangle. The cervical 
groove is distinct and is situated in the posterior third of the carapace. No trans
verse groove is visible immediately behind the rostrum. 

The second segment of the abdomen is slightly longer than the first and dis
tinctly longer than the third. The pleurae of the second to fifth segments are broad
ly truncate with the posterior angle broadly rounded; the distal margin is usually 
somewhat concave. A tuft of hairs is present in the posterior part of the pleurae 
of the second to fifth segments, while a transverse row of posteriorly direct
ed hairs runs over the pleurae of the third, fourth and fifth - segments. 
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In the third segment this row is placed in the posterior part of the pleura, 
in the fourth it lies about in the middle, while in the fifth it is placed in 
the anterior part. The sixth segment is about 1.5 times as long as the fifth. Its 
pleura is little pronounced and its postero-lateral angle is rectangularly rounded. 
In their posterior third the lateral margins of this segment show a vague constric
tion. The posterior margin of the segment is straight, being somewhat depressed 
in the middle. The telson is slightly shorter than the sixth segment; it is .broadly 
triangular with a truncate or rounded top. The greatest breadth of the telson lies 
somewhat above its base. The length of the posterior margin is slightly less than 
half the greatest breadth of the telson and is slightly convex. The postero-lateral 
angles of the telson are rounded. 

The eyes are of the usual triangular shape with a blunt top. Their inner margins 
touch each other over their full length. The cornea is small but distinct and lies a 
short distance behind the apex of the eye. The eyes reach slightly beyond the end 
of the basal segment of the antennular peduncle. 

The antennular peduncle has the basal segment about 1.5 times as long as the 
second and about as long as the third segment. Two simple flagella are present. 
The antennal peduncle has the last joint somewhat shorter than the penultimate. 
The scaphocerite is small and ends in a minute point. 

The mandible ends in a few bluntly truncated teeth: a large three-jointed palp 
is present. The maxilla has the lower endite short and broad, the upper is longer 
and more slender; the palp is well developed, with the ultimate half directed 
backwards ending in a slender spine. The maxilla has both endites deeply incised; 
the palp and the scaphognathite are well developed. In the first maxilliped the 
endites of the basis and coxa are well separated by a distinct notch; the palp is 
very short and consists of two joints; the exopod is oval in outline and shows 
no flagellum; the epipod is large and unequally bilobed. The second maxilliped 
is small and pediform; the propodus is only slightly longer than broad and about 
twice as long as the dactylus. The exopod is slender and fails to reach the end of 
the merus. The third maxilliped also is pediform, reaching with the ultimate two 
joints beyond the antennular peduncle. The dactylus measures 3/4 of the length 
of the propodus, which is about as long as the carpus. The posterior margin of 
the propodus is slightly, that of the carpus strongly, convex. The merus and is
chium are slender and do not form a kind of operculum over the other mouth-
parts. The merus is slightly shorter than the carpus and shows a strong tooth 
in the distal part of its posterior margin. The ischium is about 1.5 times as long 
as the merus and has a high serrated crest running diagonally over its inner surface. 
The proximal posterior angle of the ischium is rectangular and strongly projects 
over the base of this joint. The basis ends posteriorly in one or two sharp teeth. 
A well developed exopod is present, reaching beyond the end of the ischium. 
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The branchial formula is as follows: 

maxillipeds 
1 2 3 

Pleurobranchs — — — 
Arthrobranchs — — 2 
Podobranchs — — — 
Epipods 1 1 1 
Exopods 1 1 1 

The first legs are strong; they reach with part of the merus beyond the anten-
nular peduncle. The left and right legs are very unequal in shape. The smaller 
(i. e. the slenderer) of the two has the chela very elongate and narrow. The fingers 
are slightly shorter than the palm and are very slender. The cutting edges in their 
distal half are provided with about eight teeth, the posterior of which are the 
largest. These larger teeth are slender, sharply pointed and directed backwards. 
The proximal part of the cutting edge is unarmed; when the chela is closed a 
distinct gap remains between the unarmed parts of the cutting edges. The palm 
is more than three times as long as high and broadens slightly proximally. The 
carpus is slightly longer than high; its height is about the same as that of the 
palm. The merus is about 1.5 times as long as the carpus; its lower margin bears 
a single slender tooth in its proximal part. The ischium is distinctly longer than 
the merus and shows about three or four teeth on its lower margin. The larger 
leg is far less slender than the smaller. The fingers are about 0.8 times as long as 
the palm. The cutting edge of the fixed finger bears two broad and inconspicuous 
teeth, that of the dactylus possesses several smaller teeth which are placed in its 
middle. The palm is less than twice as long as high. The carpus, which is of about 
the same height as the palm, is shorter than high. The length of the merus is about 
equal to the height of the palm. The lower margin of the merus bears a distinct 
sharp tooth in its proximal part, while a few smaller teeth and denticles are placed 
before this tooth. The ischium is distinctly longer than the merus and bears several 
small teeth on the lower margin. The second legs reach with part of the carpus 
beyond the antennular peduncle. The fingers are about twice as long as the palm 
and they close over their full length while the tips are crossing. The cutting edge 
of the fixed finger bears about six distinct teeth in its middle part; the edge of 
the dactylus bears several much smaller teeth. The palm is considerably higher 
than long. The carpus is about as long as the fingers and narrows proximally. The 
merus is almost twice as long as the carpus, whilst the ischium is short. The third 
leg reaches slightly beyond the end of the antennular peduncle. The dactylus is 
narrow and pointed; it is much narrower than and slightly more than half as long 
as the propodus, which is about oval in outline. The carpus is about as long as 
the propodus and distinctly shorter than the merus. The coxa is posteriorly pro
duced to a conspicuous rounded process. The fourth leg reaches about to the end 

pereiopods 
1 2 3 4 5 
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FIGURE 1 1 . 

Callianassa minor Gourret. a, anterior part of body in lateral view; b, anterior part of 
tody in dorsal view; c, telson and left uropod; d, antennula; e, antenna; f, mandible; g, 
maxillula; h, maxilla; i, first maxilliped; j , second maxilliped; k, third maxilliped; 1, larger 
first pereiopod; m, smaller first pereiopod; n, fingers of smaller first pereiopod; o, second 
pereiopod; p, chela of second pereiopod; q, third pereiopod. a, c, 1, m, o, q, Xl2; b, n, p, 

X24; d-k, X20. 
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of the antennular peduncle. It is similar in shape to the previous leg, being only 
somewhat more slender. The propodus is about 1.5 times as long as the dactylus, 
distinctly shorter than the carpus and slightly less than half as long as the merus. 
The coxa is strongly broadened anteriorly and posteriorly; the anterior expansion 
is broadly rounded, the posterior is narrower. No spines are present on any of 
the joints of this or of the previous leg. The fifth pereiopod almost reaches to the 
end of the eyes. The dactylus is ovate and ends in a rather narrow tip; it is slightly 
twisted and has some small denticles on the anterior margin. With a prolongation 
of the propodus it forms a kind of chela. The propodus is about twice as long as 
the dactylus, being about as long as the carpus. The merus is distinctly longer than 
the carpus. Between the coxae of the fourth legs the sternum shows a diamond-
shaped thickening, which strongly resembles a Penaeid thelycum, but is found here 
in both sexes. The angles of this diamond-like structure are broadly rounded. A 
transverse groove, which is curved backwards in the middle, runs across this part 
of the sternum, while from the middle of this groove a narrow slit runs backwards 
to the posterior angle of the diamond. 

Both the males and the females have the first abdominal segment provided with 
a pair of two-jointed pleopods. In the males these pleopods are very small; the ul
timate joint is about as long as the basal joint and is provided with an appendix 
interna, the tip of the ultimate joint is curved towards the tip of the appendix 
so that this joint superficially resembles a chela. In the females the first pleopods 
are much larger than in the male. The ultimate joint is simple, without appendices, 
and is much longer than the basal joint. The endopod of the second pleopod of 
the male bears an appendix interna as well as an appendix masculina. The latter 
is very short and broad, being distinctly broader and shorter than the appendix 
interna. Both appendices are placed so close to the top of the endopod that the 
appendix masculina reaches beyond this top. The third to fifth pleopods of the 
male and the second to fifth of the female have the exo- and endopods broadly 
lamellar, the endopod being provided with a single appendix interna. The pro-
topod of the uropods is ovate. The exopod is broadly triangular with the posterior-
margin convex. This posterior margin bears a row of spines which are smallest 
in the external part, gradually becoming longer internally. Near the base of the 
exopod is a tooth which may overreach the base of the endopod. A carina is visible 
on the upper surface of the exopod. The endopod is about oval in outline, its dor
sal surface bearing a single rather indistinct longitudinal carina. 

The species was described for the first time in 1887 by Gourret, who considered 
it to be a variety of the well known species Callianassa subterranea (Montagu 
1808) (cf. Gourret 1887, p. 1034; 1887a, p. 1132). One year later Gourret (1888, 
pp. 31, 96, plate 8, figures 1—15) published an extensive description and some 
rather poor figures of his new form. Gourret's material came from He Pomegue 
near Marseilles. In 1898 Adensamer (1898, p. 620) reported from the Aegeaa 
Sea (37°37 / N 26°58' E) a specimen of Callianassa, which he identified as C 
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FIGURE 12. 

Callianassa minor Gourret. a, fourth pereiopod; b, fifth pereiopod; c, propodus and dac-
tylus of fifth pereiopod; d, first pleopod of male; e, first pleopod of female; f, second pleo-
pod of male; g, second pleopod of female; h, third pleopod of male, a, b, X12; c-f, X40; 

g, h, X20. 

subterranea. According to Pesta (1918, p. 205), Adensamer's specimen probably 
belongs to the present form. Pesta himself (1916, p. 227; 1918, p. 205) reported 
a specimen, which he considered as belonging here, from the S Adriatic Sea. 
Finally Balss (1936, p. 16, figure 15) with some doubt recorded Callianassa sub
terranea minor from near Alexandria. From the accounts given by Pesta and Balss 
it seems probably that their material as well as that reported by Adensamer actually 
belongs to the present species. Also, the material mentioned by Gottlieb (1953) 
from Israel under the name C. stebbingi proved to be C. minor. Since this species 
is so insufficiently known, a description and figures are given here. 

Gourret's specimens were found at a depth of 30 m "dans les melobesies des 
fonds coralligenes", Adensamer's single specimen at 92 m on a bottom of "gelb-
grauer und grauer Schlamm", while Balss' specimen was collected at a depth of 
40 m on a muddy Phoronis bottom. Nothing is known of the habitat of Pesta's 
specimen. 

The systematic position of the present form is not yet very clear. Gourret (1887, 
1887a, 1888), Pesta (1916, 1918) and Balss (1936) treated it as a variety of 
Callianassa subterranea (Montagu); this was also done by Borradaile (1903, p.546) 
in his classification of the Thalassinidea. De Man (1928, pp. 26, 100) raised it 
to the rank of a full species, while Bouvier (1940, pp. 101—102) sank it as a 
synonym of Callianassa subterranea, considering it to be based on a juvenile stage 
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of that species ("II ne parait point douteux que la variete minor de Marseille 
represente un jeune de l'espece"). Bouvier certainly is mistaken here, and there 
can be little doubt that De Man was correct in considering the present form 
to be a distinct species. It is sufficiently characterized by the curious shape of the 
chelae and by the presence of an exopod at the third maxilliped. This latter cha
racter, as far as is known to us, has until now been found only in one other spe
cies of Callianassa, viz., C. novaebritanniae Borradaile 1899. No attempt has 
been made here to assign Callianassa minor to any of the subgenera into which 
the genus Callianassa has been divided by several authors. The status of these sub
genera, namely, is most uncertain, as the characters on which they are based are 
highly unsatisfactory, being so trivial and variable that they certainly cannot be 
considered to be of subgeneric value. Practically all authors cited above placed the 
species in a subgenus which they named Cheramus Bate, 1888, but which, if re
cognized at all, should be known as Callianassa Leach s. s., since it contains the 
type species of the genus Callianassa. 

Callianassa tyrrhena (Petagna, 1792) (Figure 13) 

Callianassa {Callichirus) stebbingi Steinitz, 1933, p. 147. 
Callianassa stebbingi Bodenheimer, 1937, p. 281. 

Material has been examined from: off Nahariya (sample 638), Haifa Bay (samples 
148, 225), Tantura (5 and 6.VII.1955), off Kfar Vitkin (sample 668), off Tel 
Aviv (sample 838), off Nabi Rubin (sample 741), off Nabi Yunis (sample 787), 
off Ashkelon (samples 579a, 652), off Rafah (sample 545). The Tantura specimens 
are well preserved and of good size (17 to 42 mm); the other material is generally 
much smaller (4 to 16 mm) and many of the specimens lack part or all of the legs. 

The Tantura specimens show all the characters of Petagna's species and there 
can be little doubt as to their identity. The smaller specimens show some differen
ces from the adults, which differences, however, are due only to age. The specimen 
from off Nabi Rubin (sample 741), which has a length of 11 mm, is the least 
damaged of the small specimens, and is the only one with both first legs still 
attached. The rostrum of this specimen is broadly triangular and fails to reach 
the end of the proximal third of the eyes. Its lateral margins merge with the ante
rior margin of the carapace, which is somewhat concave near the end of the linea 
thalassinica, but does not show a rectangular incision as in C. minor. The cervical 
groove, in the posterior third of the carapace, is quite distinct; there is no trans
verse groove immediately behind the rostrum. 

The second segment of the abdomen is distinctly longer than either the first 
or the third.The pleurae of the third to fifth segments are truncated, with both 
angles rounded and the distal margin slightly concave. Each of these pleurae bears 
a conspicuous tuft of hairs. The sixth segment is about 1.5 times as long as the 
fifth and about as long as the telson; it is somewhat constricted in the posterior 

• 
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FIGURE 13 . 

Callianassa tyrrhena (Petagna), juvenile, a, anterior part of body in lateral view; b, telson 
and left uropod; c, second maxilliped; d, third maxilliped; e, larger first pereiopod, specimen 
from sample 741; f, smaller first pereiopod, same specimen; g, smaller first pereiopod, spec
imen from sample 668; h, second pereiopod; i, third pereiopod; j , fourth pereiopod; k, 
fifth pereiopod; 1, first pleopod of male from sample 838; m, first pleopod of female from 

sample 668. a, b, X20; c, 1, X50; d, m, X25; e, f, xlO; g, X7; h*k, X15. 
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third. The telson is quadrangular. Posteriorly, the telson is about half as wide as 
anteriorly. The posterior margin is almost straight with rounded angles. 

The eyes are of the usual shape and reach to about the end of the first segment 
of the antennular peduncle. 

The antennular peduncle has the second segment much shorter than the first, 
whilst the third is elongate and almost as long as the first and second combined. 

The antennal peduncle reaches slightly beyond the antennular. The ultimate 
joint is distinctly shorter than the penultimate. The scaphocerite is bluntly trian
gular. 

The oral parts up to the second maxilliped do not differ essentially from those 
of the previous species. The second maxilliped has the propodus longer than in 
C. minor. The third maxilliped does not possess an exopod at all; the merus and 
the ischium are relatively wider than in Callianassa minor. 

The first legs are unequal in shape and they reach with the carpus beyond the 
antennular peduncle. The fingers of the larger leg measure about 2/3 of the length 
of the palm and are about as long as the height of the palm; their tips are crossing. 
The merus is far more slender and somewhat shorter than the carpus; its lower 
margin possesses in the proximal half a large tooth which shows some denticles 
on its proximal margin. The smaller first leg has very slender fingers, which are 
longer than the palm. The carpus is elongate and is distinctly longer than the chela. 
The merus measures 2/3 of the length of the carpus and has a faint indication 
of a denticle on its lower margin. The ischium is as long as the merus and has 
the lower margin inconspicuously denticulated. The second pereiopods resemble 
those of C. minor, only that they are more slender and lack the teeth on the cutting 
edges of the fingers; they reach with the carpus beyond the antennular peduncle. 
The third legs of the two species too are very similar, but that of the present form 
is more slender; it reaches with part of the carpus beyond the antennular peduncle. 
The fourth leg is slender and reaches with the propodus beyond the antennular 
peduncle. The propodus is fully twice as long as the dactylus and is far more 
elongate than in C. minor. The carpus is somewhat longer than the propodus, 
but is distinctly shorter than the merus, being of about the same length as the 
ischium. The fifth leg does not attain the end of the antennular peduncle. It bears 
an indistinct chela, which is slightly longer than the carpus. The merus is almost 
1.5 times as long as the carpus. 

The first pleopod of the specimen, a female, is slender and three-jointed. In 
a male specimen (sample 838, length 10 mm) it was found to be two-jointed, 
being distinctly smaller than in the female. 

The other small specimens examined agree very veil in most respects with the 
female described above; only the shape of the smaller first leg proved to vary 
somewhat. In the female of sample 668 (length 14 mm) the smaller first leg is 
far less elongate than in the female of sample 741. The carpus is shorter than 
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the chela and much higher than in the other specimen; the denticles on the merus 
and ischium are more distinct. Some intermediate forms have also been found. It 
is possible that the shape of this leg changes with age, but the material is too smali 
to allow any definite conclusion here. 

The fact that the small animals are not fully grown makes it exceedingly dif-
^fkult to assign them with certainty to any of the known Mediterranean species. 
The shape of the third maxilliped suggests that it will later become operculiform 
as in C. tyrrhena (Petagna 1792), but the shape of the telson shows more resem
blance to that of C. truncata Giard and Bonnier 1890. Since the specimens of 16, 
17, and 19 mm length have the telson about intermediate in shape between that 
of the very small and that of the large animals, we believe this shape to change 
with age and therefore grade all our present material with Callianassa tyrrhena; 
we do this with more confidence since C. truncata has not yet been reported from 
the E Mediterranean. 

Steinitz (1933) reported upon 13 specimens of the present species which he col
lected near Tel es Semak near Haifa. Steinitz mentioned the operculiform shape of 
the third maxilliped in his material. 

The species is known also under the names Callianassa stebbingi Borradaile 
1903 and C. laticauda (Otto 1821); the name Callianassa tyrrhena (Petagna 1792), 
however, has priority. 

Callianassa tyrrhena has been reported from the entire Mediterranean, from 
the Black Sea and from the E Atlantic between S Norway and Portugal. No records 
from the E Mediterranean, other than that by Steinitz (1933), are known to us. 

Upogebia tipica (Nardo, 1869) 

Upogebia lift oralis Gottlieb 1953, p. 440. 

Material was examined from the following Israel localities: off Nahariya (sample 
-661), Haifa Bay (samples 262, 266, 268, 277, 285), off Atlit (sample 1033), 
off Caesarea (samples 641, 642, 692a), off Kfar Vitkin (samples 667, 669), off 
Herzliya (samples 568, 569a, 645, 848), off Tel Aviv (samples 671, 718), off 
Nabi Rubin (samples 650, 743), off Nabi Yunis (samples 533, 851), off Ashkelon 
(sample 1024), off Gaza (samples 629, 656, 677, 680), off Rafah (samples 548, 
550). The material was obtained from depths ranging from 42 to 138 m, one 
.specimen being caught at 235 m. Among the 35 specimens dealt with here (lengths 
5 to 22 mm), there are 8 ovigerous females, the lengths of which vary between 
17 and 22 mm. These ovigerous females were taken during the months June, 
July, August and September (samples 533, 550, 568, 569a, 629, 641, 642, 692a). 

The species is best known as Upogebia gracilipes (De Man 1927), but Nardo's 
(1869, p. 101, plate 2, figure 4) description and figure of Bigea tipica leave not 
the least doubt as to the identity of his species with that described by De Man. 
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Consequently, the name of the present form has to be Upogebia tip tea (Nardo).. 
In 1847 Nardo (1847, p. 7) already published the name Bigea tipica; but since 
he gave no description at that occasion the name was then a nomen nudum. It 
was first validly published in 1869. Since Nardo (1869, pp. 67, 101, 123, 126) 
consistently used the spelling tipica for his species, this spelling has to be accepted.. 

Comparison of the present material with one of the type specimens of De Man's 
Upogebia gracilipes, which is preserved in the collection of the Zoological Museum 
at Amsterdam, did not reval any significant differences but for the size. The 
type specimen (length 44 mm), is distinctly larger than any of our specimens. 
Since in other respects the resemblance is so close, there is no reason to believe 
the present material to be specifically distinct from U. gracilipes. 

The material mentioned by Gottlieb (1953) as U. littoralis (Risso) on re-exami
nation proved to belong to the present species. 

Very little is known about the distribution of U. tipica. Until now it has only 
been reported from the Adriatic Sea and from Alexandria, Egypt. It was recorded 
from the latter locality by Balss (1936). It is probable that the species has often 
been confused with U. pusilla (Petagna 1792) ( = U. littoralis (Risso 1816)). 

Upogebia deltaura (Leach, 1815) 

Four specimens with lengths varying between 5 and 20 mm were collected during 
the bottom investigations in Haifa Bay (samples 84, 133, 23-1, 316). They were 
obtained at depths between 18 and 20 m. These specimens, none of which is fully 
grown, agree quite well with De Man's (1927, p. 17, figure 8) extensive descrip
tion. The few differences we found are probably due to the immaturity of the 
material. In our specimen from sample 84 the rostrum on each lateral margin 
bears two teeth, whilst there are three in the specimen from sample 133. The is
chium of the larger first pereiopod in the specimen from sample 84 is provided 
with a single ventral spine only; there is no trace of additional small spinules. The 
distal margin of the carpus of that leg bears two spinules to the outside of the 
large antero-dorsal spine, but none at the inner side of it. The spinules in the 
proximal part of the lower border of the palm are very small, while that on the 
inner surface of the palm near the base of the dactylus is absent. Of the tubercles 
on the upper border of the dactylus only the two proximal are visible. The spines 
on the coxae of the first and second legs are very distinct, but no tubercles were 
observed on the merus of the third legs. In the specimen from sample 133 the legs, 
are lacking. 

Upogebia deltaura is known from S Norway and SW Sweden southwards ta 
the Mediterranean. The only previous record of the species from the E Mediterra
nean is that by Balss (1936, p.16), who reported it from near Alexandria. 
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Suborder A N O M U R A 
Section PAGURJDEA 

Family P A G U R I D A E 

Subfamily DIOGENINAE 

Paguristes oculatus (Fabricius, 1775) 

A number of specimens was collected during the Haifa Bay bottom investigations 
(samples 123, 191, 206, 227, 241, 250, 254, 263, 277, 279, 289, 291, 315, 328, 
374, 398). The material was obtained from depths between 33 and 92 m. The 
carapace lengths of these specimens lie between 4 and 8 mm. In four ovigerous 
females the carapace lengths vary between 6 and 8 mm; these females were col
lected in April, May, and June (samples 191, 206, 227, 398). In the smallest spec
imen (el. 4 mm) the spines on the chelipeds and the ambulatory legs are far more 
conspicuous than in the larger animals. 

Paguristes oculatus, which is now reported for the first time from Israel, inhabits 
the entire Mediterranean and is also known from the E Atlantic between Cape 
Finistere ( N W Spain) in the north and Madeira and Cape Mazagan (Morocco) 
in the south. A variety, Paguristes oculatus rubropictus A. Milne Edwards and 
Bouvier, 1892, inhabits the W coast of Africa between Morocco and Angola. E 
Mediterranean records are: Phaleron Bay near Athens, Greece (Athanassopoulos 
1917, as P. maculatus), S end of Bosporus, near Princes Islands (=Kizil-Adalar), 
near Pasha Liman Island (=Aloni) and Gallipoli, Sea of Marmara (Ostroumoff 
1896, as P. maculatus), Khos and Rhodes, Cyclades (Santucci 1928), near Alexan
dria, Egypt (Balss 1936), Benghazi, Cyrenaica (Colosi 1923). 

Clibanarius erythropus (Latreille, 1818) 

CUbanarius misanthropus Steinitz 1933, p. 147; Bodenheimer 1935, p. 466; 
Bodenheimer 1937, p. 281; Gottlieb 1953, p. 440. 
CUbanarius rouxi Steinitz 1933, p. 148; Bodenheimer 1935, p. 466; Bodenheimer 
1937, p. 281. 
Clibinarius misanthropus Carmin 1955, p. 3. 

Material of this species has been examined from the following Israel localities : 
Caesarea (rock pools, 6.IV.1952, 26.V and 10.VI.1954, leg. E..Gottlieb), Tel 
Aviv (shore, 25.V.1929, and 22.V.1932, leg. J. Carmin), Bat Yam (shore, 19.VI 
1929, leg. J. Carmin).Steinitz (1933, pp. 147—148) stated that he found the 
present species in enormous numbers in the surf zone of the rocky shores of Haifa 
Bay, where practically all empty shells were occupied by them. Gottlieb (1953, 
p. 440) reported the species from rock pools near Caesarea. Carmin's (1955) 
Israel record of the species is partly based on the above cited specimens from Tel 
Aviv and Bat Yam. Our specimens have carapace lengths varying between 4 and 
13 mm. Ovigerous females, with el. 5 or 6 mm, were collected in April and June. 
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The species is ussally indicated with the name Clibanarius misanthropus (Risso 
1827), but as Forest (1957 a, p. 426) pointed out, the specific name erythropus 
Latreille, 1818, for this species is older and has to be used. 

Clibanarius erythropus is known to inhabit the entire Mediterranean and the 
E Atlantic between the French coast of Brittany in the north and the Azores and 
Salvage Islands in the south. It has also been reported from the Black Sea. Records 
from the E Mediterranean are: S end of Bosporus, near Princes Islands (=Kizil-
Adalar), near San Stefano, Pasha Liman (=Aloni), Aphisia Islands and near 
Gallipoli, Sea of Marmara (Ostroumoff 1896), Naxos, Cyclades (Guerin 1832), 
Khos, Sporades ('Santucci 1928), Rhodes (Santucci 1928; Tortonese 1947), Israel 
(Bodenheimer 1935, 1937, Carmin 1955), Haifa (Steinitz 1933), Caesarea, Israel 
(Gottlieb 1953), Egypt (Audouin 1826, as Pagurus Labillardiert), Port Said (Balss 
1927), Alexandria, Egypt (Balss 1936), Benghazi, Cyrenaica (Colosi 1923). E 
Mediterranean material of this species has also been examined in the collection 
of the U. S. National Museum, Washington D. C ; this material originates from: 
Istanbul (IX. 1923, H. C. Kellers), Port Said (VII. 1922, H. C. Kellers), 1 mile 
offshore from Mersa Matruh, Egypt (on rocks 8.X.1953, R. E. Kuntz). 

Calcinus ornatus (P. Roux, 1830) 

Twelve specimens were obtained during the Haifa Bay bottom investigations. They 
occurred in samples 72, 129, 152, 167, 241, 390, 413. The material was collected 
at depths between 18 and 55 m. The carapace lengths of these specimens vary 
between 2.5 and 6 mm. The only ovigerous female (cl. 6 mm) was collected in 
July (sample 241). 

Calcinus ornatus is known from the entire Mediterranean, from the Azores and 
from the Canary Islands; it seems to be nowhere common. The only previous re
cord from the E Mediterranean is that by Balss (1936, pp. 20-21) who reported it 
from near Alexandria, Egypt. 

Diogenes pugilator (P. Roux, 1829) 

Diogenes varians Bodenheimer 1935, plate 68, figure 4. 
Diogenes pugilator Gottlieb 1953, p. 440. 

Seven specimens, have been examined; they were collected in the following Israel 
localities: Haifa Bay (samples 147, 215; shore, 26.XII.1954), off Tel Aviv (sam
ple 705). These specimens (cl. 3 to 7 mm) were collected at depths down to 30 
m; one of them is ovigerous (cl. 5 mm); it was taken in October (sample 147). 

The specimen from the shore near Haifa has the left chela elongate as figured 
by Bouvier (1940, p. 123, figure 81); in the material from samples 215 and 705 
the chela is similar though slightly shorter. The specimens from sample 147, 
however, have the left chela short, with a crest of strong spines on the upper 
border of the palm and a broad longitudinal ridge in the proximal part of the 
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median region of the outer surface of the palm; a few short spines and several 
tubercles are present on this ridge. The lower margin of the chela is evenly convex, 
the fixed finger not being directed downwards. On the carpus and the merus the 
spines are also more pronounced than in the other specimens. In all the specimens 
the propodus of the ambulatory legs, and less distinctly so the carpus and merus, 
show an orange reddish spot in the middle. 

Diogenes pugilator inhabits the entire Mediterranean and the Black Sea. It is 
known also from the E Atlantic between the S North Sea (Holland, Belgium) 
and the S coast of Great Britain in the north, to Angola in the south. Furthermore, 
the species has been recorded from the Red Sea and Singapore. The following 
records have been made from the E Mediterranean: Sapientza and Cape Tainaron, 
S Greece (Guerin 1832), near Bujuk-Cekmeca, near San Stefano, and E coast of 
Aphisia Island, Sea of Marmara (Ostroumoff 1896), St. Georges Bay, Beirut, 
Lebanon (Monod 1931), Israel (Gottlieb 1953), Great Bitter Lake and Lake Tim-
sah, Suez Canal (Fox, 1926, 1927a; Balss 1927; Gurney 1927, 1927a; Holthuis 
1956), near Alexandria, Egypt (Balss 1936), Benghazi, Cyrenaica (Colosi 1923). 
The first Israel record of the species is that by Gottlieb (1953, p. 440); though 
Bodenheimer (1935, plate 68, figure 4) figured the species, it was not mentioned 
by him in the text of his book. 

Dardanus arrosor (Herbst, 1796) (Plate I, figure 4) 

Pagurus arrosor Gottlieb 1953, p. 440. 

This species is represented from the following Israel localities: Haifa Bay (samples 
56, 151, 152, 165, 167, 180, 190, 233, 241, 260, 294, 305, 312, 315, 318, 328, 
336, 374; deep water trawling, June 1954), off Atlit (in trawl, October 23, 1946). 
Numerous specimens (cl. 5 to 28 mm) were collected; they were taken at depths 
between 35 and 100 m. There are at least two ovigerous females (cl. 14 and 27 
mm) which were collected in June and August (sample 56). 

Dardanus arrosor inhabits the entire Mediterranean and E Atlantic between 
Portugal and Angola. It has also been recorded from the E coast of America, 
from the Red Sea, Japan, the Philippines and New Zealand. E Mediterranean 
records are: Peloponnesos and Isthmus of Korinthos, S Greece (Guerin 1832, 
as Pagurus striatus), Phaleron Bay near* Athens, Greece (Athanassopoulos 1917, 
as P. striatus), Rhodes (Tortonese 1947, 1947a), Israel (Gottlieb 1953), Egypt 
(Audouin 1826, as Pagurus incisus). 

Dardanus callidus (Risso, 1827) 

not Pagurus calidus Gottlieb 1953, p. 440. 
A detached large chela of this species was collected in Haifa Bay (sample 303, 
depth 38 to 44 m). Gottlieb (1953) reported the species from Israel, but his record 
was based on an incorrectly labelled specimen, which did not come from the Medi
terranean coast of Israel. 
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Dardanus callidus is known from the entire Mediterranean and from the E 
Atlantic between Portugal and the Cape Verde Islands. The only record from 
the E Mediterranean known to us is that by Colosi (1923), who reported the spe
cies from Benghazi, Cyrenaica. 

Subfamily PAGURINAE 

Pagurus sculptimanus Lucas, 1846 

In the material studied the species is represented only by specimens from Haifa 
Bay (samples 129, 190, 233, 239, 241, 374). The material was obtained from 
depths between 37 and 60 m. Six specimens are present in this collection; they 
have carapace lengths varying between 4 and 6 mm; none of the animals is ovi-
gerous. 

Pagurus sculptimanus is known from the entire Mediterranean, and from the 
E Atlantic between the British Isles in the north and the Cape Verde Islands in 
the south. The only previous record from the E Mediterranean is by Ostroumoff 
(1896), who reported the species from near the lighthouse of Gallipoli, Sea of 
Marmara. 

Pagurus spinimanus Lucas, 1846 

Material was examined from the following Israel localities: Haifa Bay (samples 
56, 110, 129, 135, 149, 151, 152, 154, 165, 167, 180, 190, 209, 233, 241, 254, 
260, 267, 279, 281, 286, 291, 303, 305, 307, 315, 318, 325, 336, 360, 370, 
374, 384, 388, 407, 412), off Caesarea (sample 682). This material was collected 
at depths between 18 and 88 m; it consists of 100 specimens (cl. 2 to 9 mm), 
among which are 7 ovigerous females (cl. 5 to 7 mm) collected in January, April 
and May (samples 180, 190, 209, 384, 388). 

The names Pagurus spinimanus Lucas and Pagurus cuanensis Bell were both 
published in 1846. As pointed out by Forest (1955, pp. 114—115) Lucas' Pagurid 
names were published before 28.111.1846, since the publication in which they 
are treated was mentioned in Bibliographie de la France, no. 13, of that date. 
The part of Bell's History of the British Stalk-Eyed Crustacea in which Pagurus 
cuanensis was dealt with, appeared in 1846; no more accurate date of publication 
can be ascertained. According to the regulation laid down at the 1948 Paris Con
gress (cf. Hemming 1950, pp. 223—225) the name Pagurus cuanensis Bell must 
be treated as if it was published on 31.XII. 1846, and Pagurus spinimanus Lucas 
as if it was published on 28.111.1846. Thus, Lucas' name has priority over the 
name by Bell and it should, therefore, be used. 

Pagurus spinimanus is known from the entire Mediterranean and from the E 
Atlantic between W Norway and S Africa. The previous records of the species from 
the E Mediterranean are: S end of Bosporus, near Princes Islands (=Kizil Adalar), 
near Rodosto (=Tekirdagh), Marmara, Aphisia and Pasha Liman (=Aloni) Islands 
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and near Gallipoli, Sea of Marmara (Ostroumoff 1896, as Eupagurus lucasi), near 
Alexandria, Egypt (Balss 1936). 

Pagurus alatus Fabricius, 1775 

Eupagurus excavatus Gottlieb 1953, p. 440. 

Two specimens were collected in Haifa Bay (samples 202, 320); they were taken 
at depths of 70 and 73 m respectively. The specimen from sample 202 has a cara
pace length of 6 mm, whilst the carapace of the other specimen is 13 mm long. 
Both are of the meticulosus type, having the carinae on the chela of the larger 
cheliped, though distinct, low and granulated. 

The species is perhaps better known as Pagurus excavatus (Herbst), but as 
Forest (1955, p. 110) pointed out, the specific name alatus Fabricius, 1775, has 
priority over excavatus Herbst, 1791, and thus has to be used; the specific name 
angulatus Risso, 1816, has also been employed for the present species. 

Pagurus alatus is known from the entire Mediterranean and the E Atlantic be
tween W Norway and French Guinea. Records from the E Mediterranean are: 
Navarino Bay and Astros, S Greece (Guerin 1832), E of the Peloponnesos, Greece, 
36°58' N 24°18' E, 36°40' N 23°52 ' E, and 36°25' N 24° 2' E (Adensamer 
1898), Khania, N W Crete (Lucas 1853; Raulin 1870), off SW Turkey, 36°13 'N 
30° 22'E (Adensamer 1898), Israel (Gottlieb 1935). 

Pagurus prideauxi Leach, 1815 
Three specimens have been examined; they originate from: Haifa Bay (sample 
191, depth 79 m), off Natanya (11.XII. 1946), off the S part of the Israel coast 
(trawl fishing, 5.VI. 1953). The carapace lengths of these specimens vary between 
7 and 12 mm; none of them is ovigerous. 

Pagurus prideauxi inhabits the entire Mediterranean and furthermore is known 
from the E Atlantic between W Norway and the Cape Verde Islands. In the E 
Mediterranean it was recorded from N W of Crete, 35°48' N 23°34' E, by Aden
samer (1898). 

Pagurus anachoretus Risso, 1827 
This species is represented in the present material by two specimens collected off 
Nahariya (sample 551, depth 16 m, cl. 7 mm), and in Haifa Bay (sample 52, 
depth 18 m). 

Pagurus anachoretus is known from the entire Mediterranean and from the 
Portuguese coast. E Mediterranean records are: Phaleron Bay near Athens, Greece 
(Athanassopoulos 1917, as P. pictus), near Alexandria, Egypt (Balss 1936). 

Catapaguroides timidus (P. Roux, 1830) 
The species is represented in samples 98, 112, 145, 390, taken during the bottom 
investigations of Haifa Bay. The material was obtained at depths between 18 and 
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38 m. The number of specimens collected amounts to 6 (cl. 2 to 3 mm); no ovi
genous females are present. 

Catapaguraides timidus inhabits the entire Mediterranean and the E Atlantic 
from the French coast of Brittany to the Canary Islands. As far as is known to 
us, it has not been reported before from the E Mediterranean. 

Anapagurus laevis (Bell, 1846) 
Israel material has been examined from: Haifa Bay (samples 52, 191, 213, 218, 
219. 250), off Atlit (samples 694, 695), off Caesarea (sample 682), off Tel Aviv 
(sample 691). The material was obtained at depths between 18 and 90 m. The 
11 specimens have carapace lengths varying between 2 and 5 mm. The only ovi
genous female (cl. 3 mm) was collected in September (sample 695). Furthermore, 
there is a number of specimens which probably belong to this species, but which 
lack the chelae and all or most of the ambulatory legs, so that their identity can 
not be stated with certainty; these Anapagurus specimens were all collected in 
Haifa Bay (samples 102, 112, 123, 137, 171, 191, 201, 233, 250, 257, 260, 
286, 374, 405) at depths between 18 and 79 m. The size of these specimens is 
similar to that of the above mentioned material. Ovigerous females were collected 
in April, May, and June (samples 102, 191, 374, 405). 

The characters enumerated by Fenizia (1937, p. 28) to distinguish the present 
species from Anapagurus breviacuiealus prove to be variable in our material. In 
practically all our specimens the eyestalk widens distally, but in some it is more 
slender than in others. The length of the scaphocerite is variable: in three of our 
specimens it distinctly fails to reach the base of the cornea, in five it reaches slightly 
beyond the lowest part of the cornea, but fails to reach the extreme distal end of 
the ophthalmic peduncle, and in three specimens it reaches to or slightly beyond 
the end of the peduncle. The propodi of the second and third legs of our spec
imens are generally provided with one or two disto-ventral spines; these spines 
are entirely absent in one specimen (sample 682), but in some they are absent in 
part of the legs. As far as we can judge from our material, it seems most probable 
that A. breviaculeatus and A. laevis cannot be considered distinct species. 

In the specimen from sample 218, the large chela very strongly resembles that 
of Anapagurus bkomiger A. Milne Edwards and Bouvier as figured by Fenizia 
(1937, p . 34, figure 24); the merus of this leg possesses a large granulated tubercle 
on the lower surface; since the leg is detached it is possible that it actually belongs 
to a specimen of A. bkomiger, but this seems hardly probable. 

In our specimens of A. laevis the carpus of the large chela bears two to eight 
distinct spines on the upper inner margin, while sometimes smaller spines are 
also present. 

Anapagurus laevis inhabits the entire Mediterranean and is known from the 
E Atlantic between W Norway and S Africa. It has not been reported before from 
the E Mediterranean. 
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Anapagurus bicorniger A. Milne Edwards and Bouvier, 1892 

Material has been examined from the following Israel localities: Haifa Bay (sam
ples 89, 191, 206, 254, 263, 267, 279, 339, 374, 400, 405), off Caesarea (samples 
753, 805), off Kfar Vitkin (sample 667), off Natanya (sample 792), off Herzliya 
(sample 567a), off Tel Aviv (samples 522, 671, 673), off Gaza (sample 657). 
The material was obtained at depths between 18 and 135 m. The collection con
tains 26 specimens (cl. 2 to 4 mm); two of these are ovigerous females (cl. 3 mm) 
collected in August and November (samples 267 and 671). The specimen from 
sample 657 has the two frontal spines, which characterize this species, fused into 
a single two-topped plate. 

Anapagurus bicorniger has not been reported very often. It was known from 
the W Mediterranean (Banyuls, S France; Cadaques, NE Spain; Gulf of Naples) 
and from the E Atlantic near Cape St. Vincent (SW Portugal) and Cadiz (Spain). 
It is now reported from the E Mediterranean for the first time. 

Section GALATHEIDEA 

Family G A L A T H E I D A E 

Galathea intermedia Lilljeborg, 1851 

Galathea intermedia Gottlieb 1953, p. 440. 

Material was collected at : Haifa Bay (samples 108, 127, 213, 241, 250, 263, 279, 
281, 289, 303, 304, 312, 336, 352, 370, 373, 374, 397, 407), off Tira (depth 62 
m, 17.VIII.1947), off Atlit (samples 509, 510, 683, 694), off Tel Avivi (sample 
522). This material was obtained at depths between 18 and 90 m, it consists of 42 
specimens with carapace lengths ranging from 2 to 9 mm. Two ovigerous females 
(cl. 4 and 5 mm) were collected in May and June (samples 108, 397). 

Recently, Zariquiey Alvarez (1950) showed that what most authors considered 
to be Galathea intermedia, are actually two distinct species: G. intermedia Lillje
borg and G. bolivari Zariquiey. All our material belongs to the first of these two 
species. 

Galathea intermedia is known from the entire Mediterranean and from the 
E Atlantic between the N W coast of Norway and Angola. The only previous 
record of the species from the E Mediterranean is that by Gottlieb (1953), who 
reported it from Israel. 

Galathea squamifera Leach, 1814 

This species is represented in the collections of material from: Haifa Bay (samples 
71, 96, 98, 121, 132, 133, 135, 272, 281), off Caesarea (sample 682). The mate
rial was obtained at depths between 18 and 72 m; it contains 15 specimens, the 
carapace lengths of which vary between 5 and 14 mm; no ovigerous females were 
found. 
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FIGURE 14. 

Munida curvimana A. Milne Edwards and Bouvier. a, animal in dorsal view; b, basal 
segment of antennular peduncle. H. Heyn del. 
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The material mentioned by Wirszubszki (1953, p. 17) as Galathea sp. belongs 
either to this or to the preceding species. 

Galathea squamifera is known from the entire Mediterranean and from the 
E Atlantic between the W coast of Norway and the Cape Verde Islands. E Medi
terranean records are: Piscopi, Cyclades and Capo Bove, Rhodes (Santucci 1928). 

Munida cucvimana A. Milne Edwards and Bouvier, 1874 (Figure 14a, b) 
A male (cl. 18 mm) was collected in Haifa Bay (sample 360, depth 48—59 m). 
It agrees quite well with the description and figures given by A. Milne Edwards 
and Bouvier (1900, p. 287, plate 29, figures 12—16) and with the syntypes of 
that species from Cape Blanco, Mauritania, present in the collection of the Rijks-
museum van Natuurlijke Historic The three rostral spines are squamose dorsally, 
the median more distinctly so than the laterals. A strong spine is placed behind 
each of the lateral rostral spines and from it a row of four smaller spines extends 
laterally, running about parallel to the orbital margin. Of these four spines the 
first and the last are stronger than the two intermediates. Behind the outer spine 
two more spines are present which are of about the same size and form an oblique 
row with it; this row runs about parallel to the lateral margin of the carapace. 
From the base of the median rostral spine a row of about four small spines extends 
backwards; these spines increase in size posteriorly, the last being placed just be
hind the line connecting the two large postrostral spines. As described by A. Milne 
Edwards and Bouvier (1900), on each half of the carapace three spines are placed 
behind each of the lateral parts of the cervical groove: one on the spot where the 
groove branches out and two in the region between the two lateral branches of 
the groove. Six marginal spines are present in our specimen: two before the ante
rior branch of the cervical groove, two between the two branches, and two behind 
the posterior branch. No other spines are present on the carapace and even the 
posterior margin is unarmed. The hairs on the larger part of the carapace are of 
the usual colour, but in the postero-lateral region several iridescent hairs are found. 

In the Israel specimen the difference in the length of the ventral and dorsal 
hairs implanted on the base of the cornea is hardly noticeable. 

The description given by A. Milne Edwards and Bouvier of the peduncle of 
the antennula is rather misleading. The basal segment of the peduncle is armed 
with two slender terminal spines, the inner of which is slightly longer than the 
outer. Furthermore, there are two outer lateral spines, the anterior of which is 
by far the longest and strongest spine of the segment; it reaches with about 1/3 
of its length beyond the end of the outer terminal spine. The posterior outer lateral 
spine is noticeably shorter than any of the terminal spines, but is still well deve
loped. A. Milne Edwards and Bouvier (1900) indicate the presence of a single 
outer lateral spine "qui est d'ailleurs tres reduite"; that this statement is incorrect 
is shown by the fact that in the syntypes the situation is exactly as in the Israel 
specimen. 
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The inner margin of the merus of the third maxilliped is provided with three 
or four very slender spines. A .Milne Edwards and Bouvier described three spines, 
while our Israel specimen has four; in the type material we found four as well 
as three spines. The ischium in our specimens (both the syntypes and the Israel 
male) bears only one anterior spine and not "une epine sur chacun des angles ante-
rieurs de sa face inferieure" as described by A. Milne Edwards and Bouvier (1900, 
p. 289). 

The fingers of the large chela in the Israel specimen do not gape in their basal 
part, but close over their entire length. The cutting edges of the fingers are denti
culated over their full length with small denticles of different size. The upper 
( = outer) margin of the dactylus bears a strong spine in its extreme basal part, 
while both fingers have a distinct subterminal tooth on the outer margin. The palm 
is only slightly bro'ader distaily than proximally. The spinulation of the palm is 
only very superficially described by A. Milne Edwards and Bouvier, though it is 
well shown in the figure. The outer surface of the palm bears a longitudinal row 
of two to four strong spines, the anterior of which is generally placed lower than 
the rest; below this row, an additional row of smaller spines may be seen. A strong 
spine is present on the outer surface near the base of the dactylus. The upper sur
face of the palm bears two longitudinal rows of two to five rather small spinules, 
while on the inner surface also such !a longitudinal row of spines is present. A 
squamiform sculpturation is found on the entire palm and also on the fingers. The 
description of the spinulation of the carpus agrees well with that given by A. 
Milne Edwards^ and Bouvier (1900); only in the third line of p. 290 in the passage 
"le bord qui separe la face interne de la face superieure" the word "superieure" 
should be replaced by "inferieure". The inner surface of the merus is densely pu
bescent. 

On the legs iridescent hairs are scattered between the usual hairs, while on the 
abdomen such iridescent hairs may be seen on the anterior margin of the first four 
somites and a few scattered over the rest of the somites. 

A single damaged juvenile (cl. 3mm) of a species of Munida was collected off 
Gaza (sample 678, depth 90 m). Its condition makes it impossible to ascertain 
the specific identity of the animal, but it might belong to the present species. 

The occurrence of Munida curvimana A. Milne Edwards and Bouvier in Israel 
waters is most interesting and unexpected, since the species had not been reported 
before from the Mediterranean, being known only from N W Africa (Madeira, 
Cape Spartel and Cape Blanco), where it was found in depths of 100-120 m. 

Family P O R C E L L A N I D A E 

Porcellana longicornis (Linnaeus, 1767) 

Material was collected in Haifa Bay (samples 71, 72, 231). The 8 specimens 
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were taken at depths between 18 and 19 m; all of them are juveniles (cl. 2 to 
4 mm). 

Until recently Porcellana bluteli Risso 1816 was incorrectly synonymized with 
P. longhornis. Zariquiey (1951) showed the two species to be perfectly distinct. 
All our above mentioned material belongs to the true P. longicornh. 

The species occurs in the entire Mediterranean and in the E Atlantic between 
SW Norway and Mauritania ( W Africa). It is also known from the Black Sea. 
The E Mediterranean records are : Alexandria (Balss 1936), Port Said (Balss 
1927). 

Porcellana platycheles (Pennant, 1777) 

Porcellana platycheles Steinitz 1933, p. 148; Bodenheimer 1935, p. 466; Boden-
heimer 1937, p. 281; Gottlieb 1953, p. 440. 

Material from Atlit, from Tantura and from rock pools near Caesarea was exa
mined. The carapace lengths of these specimens varied between 7 and 8 mm. Stein
itz (1933) reported the species from Haifa, Gottlieb (1953) from Caesarea. . 

Porcellana platycheles is known from the entire Mediterranean and from the 
E Atlantic between the Shetland Islands and the Dutch coast in the north and the 
Canary Islands and Cape Blanco in the south.. In the E Mediterranean it has been 
reported from : Pylos and Methone (=Modon) , S Greece (Guerin 1832), Istan
bul, near Princes Islands (=Kizil Adalar), near San Stefano, near Tekirdagh (=Ro-
dosto), near Aphisia Island, and near Gallipoli, Sea of Marmara (Ostroumoff 
1896), Israel (Bodenheimer 1935, 1937), Haifa (Steinitz 1933), Caesarea, Israel 
(Gottlieb 1953), Port Said, Egypt (Balss 1927), near Alexandria (Balss 1936). 

Section HIPPIDEA 

Family A L B U N E I D A E 

Albunea carabus (Linnaeus, 1758) 

Albunea guerinit Aharoni 1937, p. 1136; Aharoni 1944, p. 41 . 
Albunea carabus Gordon 1938, p. 186, figure 3b. 

A female specimen (cl. 17 mm) of this species from Nabi Rubin is preserved 
in the collection of the British Museum (Natural History) and was examined there 
by Holthuis. It forms part of the material mentioned by Aharoni (1937, 1944), 
who found it "dans l'estuaire du Nahr Rubin". Gordon (1938, p. 186) mentioned 
the above specimen as originating from the "Mediterranean (shore)" and figured 
its eye (figure 3b). 

Albunea carabus is a rare species, which in the Mediterranean is only known 
from Israel, the N coast of Algeria, Menorca, and Sicily. Furthermore, it has been 
reported from W Africa (Portuguese Guinea, Liberia and the Gold Coast). 
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Suborder B R A C H Y U R A 

Section DROMIACEA 

Family D R O M I I D A E 

Dromia personata (Linnaeus, 1758) (Plate I, figure 5) 

Dromia vulgaris Gottlieb 1953, p. 440. 

The collection of the Haifa Sea Fisheries Research Station contains a male (cl. 
68 mm) and an ovigerous female (cl. 41 mm), both collected on the Israel coast; 
furthermore, it possesses some specimens from Haifa Bay (samples 155, 169, 279; 
depths 27, 31, and 57 m, respectively), a female (cl. 18 mm) from Tira (10. IV. 
1946) and a male (cl. 24 mm) from Caesarea (1952). 

The present species has been indicated very often with the name Dromia vul
garis H. Milne Edwards, 1837, while also the name Dromia caput-mortuum (L. 
1767) has been used for it. Linnaeus' (1758) description of Cancer personatus pro
ves to be based on a specimen of the present species, so that personatus is the cor
rect specific name for the species. 

The species is known from the entire Mediterranean and from the E Atlantic 
between the S coast of England and the Gold Coast. The previous records of the 
species from the E Mediterranean are: S end of Bosporus, and E coast of Aphisia 
Island, Sea of Marmara (Ostroumoff 1896), Rhodes (Tortonese 1947, 1947a), 
Cyprus (Plateau 1887), Israel (Gottlieb 1953). The Haifa Sea Fisheries Research 
Station possesses an ovigerous female (cl. 30 mm) from Mersin Bay, Turkey 
(VIII. 1954). 

Family H O M O L I D A E 

Homola barbata (Fabricius, 1793) 

A specimen (cl. 17.5mm) was collected on 5.V. 1953 at a depth of 146m, off 
Nabi Yunis. Two more specimens from the Israel coast (both ovigerous females, 
cl. 15 and 35mm) are in the collection of the Haifa Sea Fisheries Research Station. 

Homola barbata inhabits the entire Mediterranean, the E Atlantic between Por
tugal, the Azores and the Cape Verde Islands, and the W Atlantic between Mas
sachusetts and the West Indies; it has also been found in S African waters. E Me
diterranean records are : Crete (Lucas 1853, Raulin 1870, both as H. spinifrons). 

Section OXYSTOMATA 

Family D O R I P P I D A E 

Dorippe lanata (Linnaeus, 1767) 

Dorippe lanata Steinitz 1933, p. 148; Bodenheimer 1935, p. 466, plate 68 figure 
8; Bodenheimer 1937, p. 281; Gottlieb 1953, p. 440. 

The species is represented in the collections of material from the following lo-
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calities: Haifa Bay (samples 54, 108, 180, 198, 209, 213, 217, 223, 243, 252, 267, 
279, 289), off Atlit (sample 683), off Caesarea (sample 1004), off Nabi Rubin 
(depth 49 m, 29.XI.1949). This material was collected at depths between 24 and 
70 m; it consists of 29 specimens, the carapace lengths of which range from 4 to 
28 mm. Two ovigerous females (cl. 20 and 21 mm) were found in November 
(off Nabi Rubin). 

Dorippe lanata inhabits the entire Mediterranean and the E Atlantic from Por
tugal to Angola; it has also been reported from S and SE Africa. In the E Mediter
ranean it has been reported from : near Chenkreh, extreme W part of Gulf of 
Aigina, S Greece (Guerin 1832), Gulf of Alexandretta (=Iskenderon), Turkey 
(Monod 1931), Israel (Bodenheimer 1935, 1937, Gottlieb 1953), and Haifa har
bour (Steinitz 1933). 

Ethusa mascarone (Herbst, 1785) 

Six specimens (cl. 9 to 12 mm) have been collected in Haifa Bay (samples 154, 
180, 191, 233, 289, 336), at depths between 31 and 79 m. The only ovigerous 
female (cl. 10 mm) was collected in June (sample 233). 

Ethusa mascarone inhabits the entire Mediterranean and the E Atlantic between 
the Bay of Biscay and the Congo. On the E and W coasts of America it is repre
sented by two different subspecies. E. Mediterranean records are : near Chenkreh, 
extreme W part of Gulf of Aigina, S Greece (Guerin 1832, as Aethusa makarone), 
Khos (=Coo), Sporades (Santucci 1928), near Alexandria, Egypt (Balss 1936). 

Family C A L A P P I D A E 

Calappa granulata Linnaeus, 1767) (Plate II, figure 6) 

Two specimens were taken by trawl fishing off the Mediterranean coast of Is
rael; one is a male (cl. 63 mm), the other a female (cl. 73 mm); the male was 
collected in June 1954; no exact data are known of the female. 

Calappa granulata inhabits the entire Mediterranean and the E Atlantic between 
Portugal and the Cape Verde Islands. Previous records of the species from the E 
Mediterranean are : Gulf of Lakonia, S Greece (Guerin 1832), Crete (Lucas 1853, 
Raulin 1870), Rhodes (Tortonese 1947, 1947a), Syria (Gruvel 1928, 1931), Egypt 
(Gruvel 1928). 

Family L E U C O S I I D A E 

Subfamily LEUCOSIINAE 

Ebalia granulosa H. Milne Edwards, 1837 

Five specimens were collected in Haifa Bay (samples 148, 260, 279, 399) at 
depths between 35 to 57 m. Their carapace lengths vary between 4 and 6 mm. 

The specimens agree well with the descriptions given of this species, and also 
with the excellent figure provided by A. Milne Edwards and Bouvier (1900, plate 
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12, figure 4). In our material the orbits have the inner margin concave, while the 
posterior margin shows two distinct fissures. In the specimens of sample 279 the 
postero-lateral margin of the carapace is regularly rounded; it looks somewhat 
angular because some of the marginal granules are larger than the rest. The pos
tero-lateral margin of the other specimens resembles that of A. Milne Edwards 
and Bouvier's figure. The dorsal tubercles of the carapace are well developed in 
all the specimens. In the males of samples 260 and 399, and in the female of 
sample 148 the two tubercles of the posterior margin of the carapace are about 
triangular in outline with the interspace between them 'about rectangular. In the 
specimens from sample 279 these tubercles are lower and more rounded, being 
separated by a rounded angle. In the male specimens the basal part of the upper 
surface of the telson bears a distinct triangular, proximally directed tooth, which 
projects over the adjoining part of the sixth segment. The upper margin of the 
palm of the chelae is distinctly crested, but the merus of that leg is hardly crested 
at all. The lower outer margin is rounded, the lower inner margin is somewhat 
compressed in the distal half, while the upper margin shows a long compressed 
tubercle in the extreme distal part with other less distinctly compressed tubercles 
placed behind it at irregular intervals. On the dorsal margin of the merus, carpus 
and propodus the ambulatory legs show the large acute tubercles, which according 
to Bouvier (1940, p. 207) are characteristic for the species. In the male of sample 
260 such tubercles are present too on the lower margin of the propodus of the 
fifth leg, but they are lacking there in the female specimen of sample 279 and. 
the male of sample 399; the male of sample 279 and the female of sample 148 
lack the fifth ambulatory legs. 

Until now Ebalia granulosa was only known from the W Mediterranean, it is 
reported here for the first time from the E part of that sea. 

Ebalia cranchii Leach, 1817 

A male (cl. 4.5 mm) was collected in Haifa Bay (sample 263, depth 55 to 
57 m) and a juvenile female (cl. 3 mm) off Caesarea (sample 698, depth 54 m). 

The tubercles of the carapace in these specimens are less well developed than 
in the E. granulosa specimens, though all are distinct. The crest on the palm of 
the cheliped is lower and less distinct, the dorsal teeth of the merus are low and 
not compressed. The ambulatory legs are evenly granulate and do not show the 
large pointed granules found in E. granulosa. Still, all these differences are only-
gradual and we cannot escape the impression that the two species might just be 
representing the extreme forms of a single variable species. The tooth of the tel
son in the male specimen of E. cranchii is less distinct than in our E. granulosa 
males. 

Ebalia cranchii is known from the entire Mediterranean and from the E Atlantic 
between Norway and Senegal. Ostroumoff (1896) reported it from near Marmara, 
Island, Sea of Marmara. 
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Myra fugax (Fabricius, 1798) (Plate II, figure 7) 

Myra fugax Monod 1930, p. 140, figure 8; Monod 1931, p. 427; Monod 1932, 
p. 68, figure; Bodenheimer 1935, p. 466; Bodenheimer 1937, p. 281; Gottlieb 
1953, p. 440; Wirszubski 1953, p. 17. 

Material of this species has been examined from: Haifa Bay (samples 54, 56, 
77, 95, 108, 135, 148, 149, 151, 165, 167, 179, 180, 239, 243, 245, 252, 265, 
267, 269, 270, 271, 283, 291, 303, 305, 307, 308, 344), off Atlit (sample 694), 
off Caesarea (sample 1004), off Natanya (sample 844), off Nabi Rubin (sample 
1028). The material was obtained from depths between 18 and 100 m; it consists 
of a large number of specimens, the carapace lengths of which range from 4 to 
38 mm; no ovigerous females were observed. 

Bodenheimer's (1935, p. 466) remark that the fourth pair of legs of this species 
is modified to carry sponges etc. on the back of the animal is not correct. None 
of the legs of Myra is modified for this purpose, and the carapace practically al
ways is entirely free from growths. 

Myra fugax originally inhabits the Indo-West Pacific region, where it is found 
from the Red Sea, E and SE Africa eastwards to Japan, the Malay Archipelago 
and New Caledonia. Through the Suez Canal it has entered the E Mediterranean, 
where it has become well established by now. Caiman (1927) and Fox (1927) re
ported the species from the Suez Canal between Lake Timsah and Port Said; Monod 
(1937, 1938) also recorded specimens from the Canal. The first record of Myra 
from the E Mediterranean is that by Monod (1930, 1931, 1932), who reported 
on three male specimens collected in April 1929 south of Jaffa, Israel, 
on a muddy bottom at a depth of 40 to 50 m; the same author (Monod 1930, 
1932) mentioned the occurrence of the species in the Gulf of Alexandretta 
( = Iskenderon), Turkey, although he had not examined material from there. 
Later records from the E Mediterranean are: Israel (Bodenheimer 1935, 1937, 
Gottlieb 1953, Wirszubski 1953), near Alexandria, Egypt (Balss 1936). 

Leucosia signata Paulson, 1875 (Plate II, Figure 8) 

Leucosia signata Holthuis 1956, p. 318. 

A female (cl. 19 mm) was collected in June 1953 at Bat Yam (coll. Tel Aviv 
Institute of Natural Science). It agrees very well with the descriptions and figures 
given in the literature. The colour pattern on the carapace (a roughly M-shaped 
brown figure in the anterior half and two submedian spots in the posterior third) 
is still visible. The dactyli, propodi and carpi of the ambulatory legs show a brown 
band in their basal pari, while in the meri such a band is visible in the distal region. 
In the thoracic sinus the row of granules that is placed just over the base of the 
cheliped has the anterior three granules far larger than the posterior three. The 
first granule is elongate and distinctly longer than the second. 
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Leucosia signata inhabits the entire Red Sea and also has been reported from 
Zanzibar. It proves to be quite numerous in the Suez Canal from where it has been 
reported by several authors (Caiman 1927, Fox 1926, 1927, Gruvel 1936, Monod 
1937, 1938, Holthuis 1956). Apart from Holthuis' (1956) remark that the species 
is found in Israel, it is now reported from the Mediterranean for the first time. 

Subfamily ILIINAE 

Ilia nucleus (Linnaeus, 1758) 

A male (cl. 10 mm) was collected in Haifa Bay (sample 54, depth 27 to 33 m). 
Ilia nucleus inhabits the entire Mediterranean and the E Atlantic between Mo

rocco and the Cape Verde Islands. Records from the E Mediterranean are: Methone 
( = Modon) Bay, S Greece (Guerin 1832), near Princes Islands ( = Kizil Adalar) 
and near Tekirdagh ( = Rodosto), Sea of Marmara (Ostroumoff 1896, as Ilia 
rugulosa), near Alexandria, Egypt (Balss 1936). 

Section BRACHYRHYNCHA 

Family P I R I M E L I D A E 

Pirimela denticulata (Montagu, 1808) 

Pirimela denticulata Steinitz, 1933, p. 149; Bodenheimer, 1937, p. 281. 

A female (cl. 7.5 mm) was examined. It was collected on 8.X.1953 near Tan-
tura by A. Abulafia (coll. Institute of Natural Sciences, Oranim). Steinitz (1933) 
reported 'Pirimela from Haifa. Bodenheimer's (1937) Israel record evidently is 
based on that by Steinitz. 

The species inhabits the entire Mediterranean and the E Atlantic between the 
W coast of Norway and the Cape Verde Islands. The only record from the E Me
diterranean, other than by Steinitz, is given by Balss (1936, pp. 31-32) who re
ported on material from near Alexandria. The species has once been reported 
from Suez, but has been found neither in the Suez Canal nor in other parts of the 
Red Sea. 

Family P O R T U N I D A E 

Carcinus mediterraneus Czerniavsky, 1884 

Carcinides maenas Steinitz 1933, p. 149; Bodenheimer 1935, p. 466, plate 68 
figure 6; Bodenheimer 1937, p. 281. 
Carcinus maenas Carmin 1955, p. 3. 

Material was examined from the following Israel localities: Haifa harbour (19.X. 
1954), Alexander River, between Caesarea and Natanya (12.IV.1955), near Na-
tanya (trawled, 4.VIII.1946), Tel Aviv (16.IX. 1930, leg. J. Carmin), Israel coast 



PLATE rr 

FIGURE 6 

Calappa granulate! (Linnaeus). Animal in dorsal view. 

FIGURE 7 

Myra jitgax (Fahricius). Animal in dorsal view. 

FIGURE 8 

Lencosia si gnat a Paulson. Animal in dorsal view. 
FIGURE 9 

Macrop'ipas depnrator (Linnaeus ). Animal in dorsal view. 

FIGURE 10a 

Thai am it a poissonii (Audouin). Male in dorsal view. 

FIGURE 10b 

1'halamha poissonii (Audouin). Male in ventral view. 
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(leg. J. Carmin). These six specimens have carapace lengths ranging from 11 to 
26 mm. The Haifa, specimen has the carapace covered with Balanids. Steinitz 
(1933) observed the species in Haifa Bay, where he noted it to be rather abundant 
in early spring and to become scarcer later in the year. An ovigerous female was 
collected by Steinitz in the first half of March. Carmin's (1955) record is based 
mainly on the above mentioned specimens of the Carmin collection. 

Until very recently only one species >of the genus Carcinus Leach was recognized; 
this species being named C. maenas (L.). Demeusy & Veillet (1953) were the first 
to point to certain differences found between Atlantic and Mediterranean popula
tions of Carcinus maenas (L.). During a recent meeting in Barcelona (July 1957), 
four carcinologists (Drs. Isabella Gordon, R. Zariquiey, J. Forest and L. B. Hol-
thuis) looked into this question and found some constant differences in the shape 
and granulation of the carapace and in the pleopods of Atlantic and Mediterranean 
specimens of Carcinus (Forest, 1957a,' p. 423). There can be little doubt that two 
species are involved here. In the original description of Cancer maenas Linnaeus 
there is nothing to show which of the two species of Carcinus was before Linne, 
while the type locality given by him is "in Oceano Europaeo, Asiatico" (Linnaeus, 
1758, p. 627). Linne's references to previous authors are "It. wgoth. 173. Rum ph. 
mus \. 6. f. o. Pet. amb. t. 1. /. 5." The figure in Rumphius' Rariteitkamer, of 
which that published by Petiver is a mere copy, is not made after an Amboinese 
specimen as has often been supposed, but has been added later, being made after 
a specimen from a Dutch collection; the origin of this specimen is unknown. The 
specimen described in Linnaeus' (1747) Wastgota-Resa (p. 173) was collected 
on the westcoast of Sweden at Marstrand, N. of Goteborg. It is this locality that 
we now select as the restricted type locality for Cancer maenas L. By this action 
the name maenas becomes the correct specific name for the Atlantic Carcinus spe
cies. The first valid name for the Mediterranean species, to our knowledge, is 
mediterranea Czerniavsky, 1884. Czerniavsky (1884, p. 177), namely, divided 
Carcinus maenas into two varieties: mediterranea and septentrionalis. By bringing 
the Mediterranean and Black Sea specimens of Carcinus to the first variety, he 
evidently reserved the second for the Atlantic form. Both the names mediterranea 
and septentrionalis fall in the subspeeific category (cf. 1950, Bull. zool. Nomencl., 
vol 4, p. 91, Concl. (7) (a) (ii)) and therefore are available for the nomenclature 
of species and subspecies. The name given by Czerniavsky to several forms of 
Carcinus maenas mediterranea, namely pontic a {gigantea), sublaevis, and sub-
tomentosa are infra-subspecific and thus are not available for the nomenclature 
on the species and subspecies level. The specific name septentrionalis Czerniavsky 
falls as a subjective synonym of maenas L., the specific name mediterranea should 
be used for the mediterranean species of Carcinus, the name of which thereby 
becomes Carcinus mediterraneus Czerniavsky. Costa (1840, p. 1) mentioned Car
cinus maenas laevigatus from Naples, but since he did not give any indication with 
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this name, it must be considered a nomen nudum and cannot be used for the pre
sent species, though Costa's specimens very probably belong here. 

The fact that the two Carcinus species have not been distinguished by previous 
authors makes it extremely difficult to indicate the exact range of distribution of 
each. The genus has been reported from the entire Mediterranean, the Black Sea> 
the eastern Atlantic from northern Norway to Mauritania, the east and west coast 
of America (Nova Scotia to Virginia, Brazil, Panama), and the Indo-West Pacific 
region (Red Sea, Ceylon, Australia, Hawaii). C. maenas is known with certainty 
from the Atlantic coasts of Europe and North America, C. mediterraneus from 
the entire Mediterranean. The records of the latter species from the 
E Mediterranean are: Gulf of Lakonia and Aigina, S Greece (Guerin 
1832), Phaleron Bay near Athens, Greece (Athanassopoulos 1917), Istan
bul (Ninni 1923, Rathbun 1930), Bujuk-Cekmeca, Sea of Marmara (Ostrou-
moff 1896), Soudha, N W Crete (Lucas 1853, Raulin 1870), Israel (Bodenheimer 
1935, 1937, Carmin 1955), Haifa, Israel (Steinitz 1933), Egypt (Audouin 1826), 
near Port Said (Caiman 1927, Rathbun 1930, Gruvel 1936), Suez Canal (Caiman 
1927, Fox 1927, Gruvel 1936, Monod 1937, 1938), near Alexandria (Balss 1936), 
Cairo market (Monod 1938), Derna, Cyrenaica (Colosi 1923). The Leiden Mu
seum possesses two specimens from Port Said (VI.1923 and 1.1.1928, leg P. Bui-
tendijk). In the U.S. National Museum the material from Istanbul (date unknown, 
G.P. Marsh; VII.1922, III, IX., X. 1923, H.C. Kellers), and Port Said (VII.1922, 
H. C. Kellers) reported on by Rathbun (1930) was examined. 

Portumnus latfpes (Pennant, 1777) 

Portumnus latfpes Gottlieb, 1953, p. 440. 

Two specimens (cl. 12 and 17 mm) were collected near Naaman, N . of Haifa 
(25.IV. 1955) and near the Alexander river between Caesarea and Natanya (20. 
XII. 1955). 

Portumnus latipes is known from the entire Mediterranean and from the Black 
Sea; it furthermore inhabits the E Atlantic from the North Sea southwards to 
Morocco and the Azores. E Mediterranean records are : Soudha, N W Crete (Lucas 
J 853, Raulin 1870), Israel (Gottlieb 1953), Gamileh near Port Said, Egypt (Cai
man 1927), near Alexandria, Egypt (Balss 1936). 

Xaiva biguttata (Risso, 1816) 

A male specimen (cl. 9 mm) was collected on 12.VII. 1950 at Tantura (coll. 
Tel Aviv Institute of Natural Science). It agrees perfectly with the published 
descriptions. 

Xaiva biguttata inhabits the entire Mediterranean and the E Atlantic from the 
S coast of England to S Africa. The only previous E Mediterranean record known 
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[ to us is by Athanassopoulos (1917), who reported the species under the name 
I Platyonichus nasutus Latr. from Phaleron Bay near Athens, Greece. 

Macropipus parvulus Parisi, 1915) 

! Material has been examined from: Haifa Bay (samples 108, 127, 149, 154, 
199, 241, 267, 279, 360, 385), off Atlit (sample 509), off Natanya (sample 983), 

! . • off Herzliya (sample 568), off Tel Aviv (samples 524, 527). The material 
! was collected at depths between 30 and 59 m; it is consists of 33 specimens, the 

carapace lengths varying between 4 and 10 mm, the three ovigerous females (cl. 
6 to 9 mm) were collected in March and June (samples 108, 360, and 527). The 
male of sample 241 is parasitized by a species of Sacculina. 

Recently Zariquiey (1955) showed that in Mediterranean material reported upon 
as Portunus pu stilus two species actually are represented. To these species he gave 
the names Macropipus pu stilus (Leach) and M. parvulus (Parisi). These names 
are employed here in the sense adopted by Zariquiey, though recent, but still un
published, studies by Dr. Isabella Gordon of the British Museum (Nat. Hist.) 
seem to point to the necessity that one or both species ought to be renamed. 

At present M. parvulus is known with certainty only from NE Spain, from 
Italy (Naples) and from Israel. 

Macropipus pusillus (Leach, 1815) 

Portunus pusillus Gottlieb 1953, p. 440. 

Two specimens (cl. 7 and 9 mm) were collected in Haifa Bay at depths of 18 
and 19 m (samples 52 and 280). These specimens agree very well with Zariquiey's 
(1955) description and figures, especially in the shape of the front, the antero
lateral teeth of the carapace, the chelipeds and the pereiopods. All the walking 

' legs have a dark spot on the merus, the propodus and the base of the dactylus, 
while the base of the fingers of the chela also shows a dark coloration. The cara
pace is rather dark with a longitudinal median light zone which is narrowest in 
the middle; furthermore, there are light coloured regions near the antero- lateral 
margin of the carapace. 

The species occurs throughout the Mediterranean and is also known from the 
E Atlantic between W Norway and W Africa. Records from the E. Mediterranean 
are: Sporades, 37° 37'N 26° 58'E (Adensamer 1898), Khos (=Coo), Sporades 
(Santucci 1928), Israel (Gottlieb 1953). Since the distinctness of M. parvulus and 
M. pusillus has been recognized only recently, it is not certain whether the above 
records actually pertain to the present form. 

Macropipus vernalis (Risso, 1816) 
1 Fifteen specimens (cl. 5 to 14 mm) were examined. They were collected in Hai-
! fa Bay (samples 108, 198, 217, 220, 223, 411; depth 24 to 35 m) and off Rafah 
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(sample 544, depth 23 m). The only ovigerous female (cl. 11 mm) of this ma
terial was collected in May (sample 411). A male (cb. 21 mm) from the Israel 
coast (leg. I. Aharoni, 1920) is preserved in the collection of the British Museum 
(Natural History). 

The systematic status of several of the species oiMacropipus inhabiting the Me
diterranean has not been understood correctly by most authors. The present species 
has often been confused with M. marmoreus (Leach 1814), M. holsatus (Fabricius 
1798), M. depurator (Linnaeus 1758) or M. bolivar'i (Zariquiey 1948). Zariquiey 
(1948), who dealt with the present species under the name Portunus holsatus, in
dicated its differences from M. bolivari and M. depurator. Later the same author 
(Zariquiey 1952) enumerated the differences between it and the true M. holsatus. 

The present species has been described as new by various authors, but, as stated 
above, the status of these "new" species has never been correctly understood. The 
oldest description we know of is that by Risso (1816, p. 27), who described the 
species as Portunus vemails. Risso's diagnosis runs as follows: "Testa levi, griseo-
pallida; fronte quinquedentata, dentis inaequalibus; carpis interne bispinosis." In 
Risso's specimen the short hairs of the carapace evidently are rubbed off so that 
the latter is smooth and naked. In the present species the front is not at all pro
duced forward so that its three teeth are placed almost in one row with the inner 
orbital teeth, which at the same time makes the latter more prominent. This arran
gement evidently led Risso to state that the front consists of 5 teeth. In the des
cription Risso indicated the carpus of the chelipeds as "triangulaire, cilie d'un cote, 
muni d'une pointe de l'autre" which does not check with his diagnosis "carpis in
terne bispinosis", but very well describes the situation in the present species; evi
dently the statement in the diagnosis is incorrect. Also the habitat of Portunus ver-
nalis "Galets de notre plage" fits very well for the present species. Risso's measure
ment of 0.010 m for the length obviously is an error and should be 0.018 or 0.019. 
The characters given by Risso for his species, and especially the smoothness of the 
carapace, the shape of the front and the habitat, leave very little room for doubt 
that the present species actually is meant. Much more extensive and exact is Cocco's 
(1833, p. 107, figure 1) account of his new Portunus valentient of which a good 
description and figure are given, which leave not the least doubt as to the identity 
of this species with the present one. In 1837 the species was described as new for 
the third time when Rathke (1837, p. 355, plate 3, figures 1-3) published the des
cription and figures of his Portunus dubius. Like Risso, Rathke stated the front 
to consist of 5 teeth; his figure shows that the inner orbital angles are included 
in this number. Rathke's description and figures clearly show the identity of his 
species. Finally, Lucas (1846, p. 15, plate 2 figure 2) described and figured the 
present species under the name Portunus barbarus. Lucas' description and figure are 
excellent and distinctly show that P. barbarus is identical with the present species. 
In Lucas' figure the front is incorrectly shown with 4 instead of with 3 teeth, but 
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this evidently is due to an error of the artist: in the types, one of which could be 
examined in the Philadelphia Academy of Natural Sciences, the front actually 
bears the normal number of teeth. 

The specimens from Port Said, identified by Caiman (1927, p. 212) as Portunus 
holsatus Fabr., were examined by Holthuis in the British Museum (Natural Histo
ry) and proved to belong to Macropipus vernalis. 

Macro pi pus vernalis until now is known with certainty from W Africa (Rio de 
Oro), Spanish Morocco (Mellilla), Algeria (Oran and Argelia), NE Spain (Rosas 
and Cadaques), S France (Banyuls), Italy (Naples), Israel and Egypt (Port Said). 

Macropipus depurator (Linnaeus, 1758) (Plate II, figure 9) 
Portunus depurator Steinitz 1933, p. 149; Bodenheimer 1935, p. 466; Boden
heimer 1937, p. 281; Gottlieb 1953, p. 440. 
Portunus corrugatus Gottlieb 1953, p. 440. 

Three Israel specimens have been examined by us. One damaged specimen (cl. 
11 mm) was collected in Haifa Bay (sample 213, depth 38 m, 17.V.1955), an ovi-
gerous female (cl. 28 mm) was trawled off Nabi Yunis (depth 146 m), while 
the collection furthermore contains a female (cl. 22 mm) from the Mediterranean 
coast of Israel (20.III. 1952) without more accurate locality data. Steinitz (1933) 
stated that the species belongs to the common crabs near Haifa and that ovigerous 
females are observed in March and April. It is possible that Steinitz did not distin
guish this species from M. vernalis (Risso), which seems to be the commoner of 
the two species. 

Macropipus depurator inhabits the entire Mediterranean and has also been re
ported from the Black Sea. Furthermore, it is known from the E Atlantic between 
the W coast of Norway and Rio de Oro (W Africa). E Mediterranean records are : 
Greece (Athanassopoulos 1917, as Portunus plicatus), near Princes Islands (=Kizil 
Adalar), near Tekirdagh ( = Rodosto), and near the S coast of Marmara Island, Sea 
of Marmara ( Ostroumoff 1896), Rhodes (Tortonese 1947), Israel (Bodenheimer 
1935, 1937, Gottlieb 1953), Haifa, Israel (Steinitz 1933), near Alexandria, Egypt 
(Balss 1936). 

Charybdis hellerii (A. Milne Edwards, 1867) 

Charybdis {Goniosoma) merguiensis Steinitz 1929, p. 79; Monod 1930, p. 140, 
figure 7; Monod 1931, p. 428, figure 23; Monod 1932, p. 68, figure. 
Charybdis merguiensis Steinitz 1933, p. 151; Bodenheimer 1935, p. 466; Boden
heimer 1937, p. 281; Gottlieb 1953, p. 440. 
Charybdis hellerii Leene 1938, p. 44. 

Three specimens (cl. 13 to 16 mm) were collected in Haifa Bay (samples 154, 
165), at depths between 31 and 38 m. Furthermore, we examined two specimens 
(cl. 13 and 14 mm) from Haifa harbour (1.XII.1954, coll. Institute of Natural 
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Sciences, Oranim) and one specimen (cl. 34 mm) from the Israel coast (coll. Tel 
Aviv Institute of Natural Science). The species was recorded for the first time from 
Israel by Steinitz (1929, 1933); his material consisted of two juvenile males (cl. 
16 mm) from Haifa. Monod (1930, 1931, 1932) described and figured a male, 
which was collected in April 1929 S of Jaffa at a depth of 40 to 50 m on a mud
dy bottom.,/ 

Leene.(1938, p. 44) showed that correct name of this species is not C. merguien-
sis (De Man 1887), but C. hellerii (A. Milne Edwards 1867). 

The species is of Indo-West Pacific origin, inhabiting there the region between 
the j led Sea, Madagascar, the Malay Archipelago, New Caledonia and Queensland. 
It must have entered the E Mediterranean through the Suez Canal, though it has 
not yet actually been taken in the Canal. E Mediterranean records are : Israel (Bo-
denheimer 1935, 1937, Gottlieb 1953), Haifa Bay (Steinitz 1929, 1933), S of 
Jaffa, Israel (Monod 1930, 1931, 1932), near Alexandria, Egypt (Balss 1936). 

Charybdis sexdentata (Hefbst, 1783) 

Charybdis (Goniosoma) sexentata Steinitz 1929, p. 78. 

Charybdis sexdentata Steinitz 1933, p. 150; Bodenheimer 1935, p. 466; Boden-
heimer 1937, p. 281. 

Steinitz (1929, 1933) mentioned a specimen (cl. 46 mih) which was caught 
near Haifa and which he identified with Herbst's species.; Since the name sex
dentata has been applied to several different species of Charybdis, it is not possible, 
without reexamination of Steinitz' material, to know with certainty the identity of 
his specimen. Bodenheimer's (1935, 1937) records evidently are based on those 
by Steinitz. 

Thalamita poissonii (Audouin, 1826) (Plate II, figure 10a, b) 

We examined four males (cl. 4 to 14 mm) and one female (cl. 9 mm) from 
the shore of Haifa Bay between Kishon and Naaman rivers (17.11.1956) and one 
male (cl. 16 mm) from Bat Yam (10.VIII.1952, coll. Tel Aviv Institute of Na
tural Science). 

The specimens agree extremely well with the account given by Stephensen (1945) 
of this species, at least as far as concerns the shape of the front, the chelipeds, 
the swimming legs, the male abdomen and the male pleopods. In all our speci
mens, however, the four transverse ridges in the meta-branchial region of the ca
rapace are distinct and arranged as in Savigny's (1817) figure. 

Thalamita poissonii is an Indo-West Pacific species, which is known from the 
Red Sea, the Iranian Gulf, the W Indian Ocean (Laccadive Islands, Chagos Archi
pelago, Saya de Malha, Ceylon) and Formosa. It is now reported for the first time 
from the Mediterranean, having evidently arrived there by way of the Suez Canal, 
whence it was reported by Caiman (1927). 



PLATE 111 

FIGURF I l 

Calhrivcies uipidiix Rathbun. Animai m dorsal vie\ 

FIGURE 12 

Portiums pvLigicns (Linnaeus). Animal in dorsal view 

FIGlOtE 13 

Eriphiti verrucosa (Forskal). Animal in dorsaJ vie\ 
FIGURE 14 

Ocypode cursor. (Linnaeus). Animal in dorsal view. 

FIGURE 15 
PachygrapSMS mar m or at us (Fabricks) . Animal in dorsal view. 

FIGURE 16 

Maja goltziana Oliveira. Animal in dorsal view, 
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Callinectes sapidus Rathbun, 1896 (Plate III, figure 11) 

Callinectes sapidus Holthuis and Gottlieb 1955, p. 154. 

Numerous specimens (cl. 6 to 90 mm) were found in Israel; they were collected 
at the following localities: Israel coast, mouth of Naaman river near Acre (III. 
—X.1955, coll. A. Perlmutter), Haifa Bay (28.X.1955), mouth of Daliya river 
near Tantura, about halfway between Caesarea and Atlit (26.X.1955, coll. A. 
'Perlmutter), mouth of Heftsi-Bah river near Hadera (21.XI. 1951). This material 
has already been dealt with by Holthuis and Gottlieb (1955). Furthermore, a ju
venile (cl. 15 mm) from the Alexander river near its mouth between Caesarea 
and Natanya (20.XII.1955) was studied. Ovigerous females were found in October. 

Callinectes sapidus inhabits the E coast of America from Nova Scotia to Uruguay. 
It has been introduced into European waters where seven specimens were found 
alive between 1900 and 1951 in Italy, France, Holland and Denmark. The French, 
Dutch and Danish specimens have already been discussed at some length by Holt
huis and Gottlieb. Both the Italian animals were collected near Venice (a female, 
cl. 75 mm, cb. 180 mm in sea near Caorle, N of Venice on 7 .XII. 1949, and a male, 
cl. 80 mm, cb. 190 mm, in the lagoon of Venice near Fusina, 19.X.1950). They 
were reported on by Giordani Soika (1951, pp. 18-20), who identified-them as 
Neptunus pelagicus. Giordani Soika's figure and his extensive colour description, 
however, show his specimens to be Callinectes sapidus. The records of the. present 
species from WAfrica cannot be trusted (see Monod 1956, p. 204). 

Portunus hastatus (Linnaeus, 1767) 

Neptunus hastatus rubromaculata Steinitz 1932a, p. 133; Steinitz 1933, p. 150; 
Bodenheimer 1937, p. 281. 

Five specimens (cl. 3.5 to 16 mm) were collected: Mediterranean coast of Is
rael, Haifa Bay (samples 270, 308), off Atlit (sample 693), Caesarea (rock pools, 
21.XI.195l). The material was obtained at depths between 18 and 33 m. The 
two ovigerous females of this collection have a carapace length of 16 mm; the 
season in which they were collected is unknown. The specimen of sample 270 is 
a juvenile with cl. 3.5 mm; due to its small size, its identity could not be fully 
ascertained. The Caesarea specimen has a carapace length of 13 mm. Steinitz 
(1932, 1933) reported the present species from shallow water in Haifa harbour. 

Portunus hastatus is known from the entire Mediterranean and from the W 
African coast down to Angola. The records from the E Mediterranean are: Greece 
(AthanassopoulO'S 1917), Gulf of Lakonia and Aigina, S Greece ( Guerin 1832, 
as Portunus Dufourit), Rhodes (Tortonese 1947), Cape Kephalu, Anatolia, Tur
key (Santucci 1928), St. Georges Bay, Beirut, Lebanon (Monod 1931), Israel 
(Bodenheimer 1937), Haifa, Israel (Steinitz 1932, 1933), Alexandria, Egypt 
(Balss 1936). • ' 

http://21.XI.195l
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Portunus pelagicus (Linnaeus, 1758) (Plate III, figure 12) 

Neptunus (Portunus) pelagicus Fox 1924, p. 714. 
Neptunus pelagicus Fox 1926, p. 4; Fox 1927, p. 217; Steinitz 1929, p. 78; Stei-
nitz 1933, p. 150; Bodenheimer 1935, p. 466, plate 68, figure 7; Bodenheimer 
1937, p. 281; Gottlieb 1953, p. 440; Carmin 1955, p. 3. 
Portunus pelagicus Holthuis and Gottlieb 1955, p. 155. 

The collection of the Haifa Sea Fisheries Research Station contains material 
from: Haifa Bay (sample 165, dredge, depth 37—38 m, 30.XI.1954; beach seine, 
X. 1955), and mouth of Heftsi-Bah river near Hadera (21.XI.1955). The carapace 
lengths of these four specimens range from 13 to 68 mm. The species is very 
common in trawl and beach seine catches made on the Israel coast and, as already 
noted by Steinitz (1933), it has a high commercial value. In the literature it has 
been reported from the following Israel localities: Israel (Bodenheimer 1935, 
1937, Carmin 1955), Haifa (Fox 1924, 1926, 1927, Steinitz 1929, 1933, Holthuis 
and Gottlieb 1955), rock pools at Caesarea (Gottlieb 1953), mouth of Heftsi-
Bah river (Holthuis and Gottlieb 1955). 

Portunus pelagicus is widely distributed throughout the Indo-West Pacific region 
where it is known from the Red Sea and SE Africa to Japan, the Malay Archi
pelago and Tahiti. Through the Suez Canal it has migrated into the E Mediterra
nean. The first specimen was observed in the Suez Canal (Bitter Lakes) in 1886 
(Krukenberg, 1888); later reports are those by Fox (1924, 1926, 1927), Caiman 
(1927), Gruvel (1936), Monod (1937,1938), Tortonese (1947b, 1952) and 
Holthuis (1956). Fox gave quite an accurate account of the speed with which the 
species advanced through the Canal. It was observed for the first time in the E 
Mediterranean in 1898, when it was seen in Port Said. The E Mediterranean re
cords (other than those from Israel) are : Gulf of Alexandretta (=Iskenderon), 
Turkey (Gruvel 1928, 1929, 1930, 1931, Monod 1930, 1931, 1932), Syria (Gru
vel 1930, 1931), Beirut, Lebanon (Steinitz 1929, 1933, Balss 1936, Bouvier 1940), 
Port Said, Egypt (Fox 1924, 1926, 1927, Caiman 1927), Alexandria (Fox 1924, 
1926, 1927, Balss 1936), Mersa Matruth, Egypt (Fox 1924). Fox (1924, 1927) 
remarked that in 1924 Portunus pelagicus had not yet reached Beirut, while Tor
tonese (1947) stated that the species does not occur in Rhodes. The specimens re
ported from near Venice, Italy by Giordani Soika (1951), as Neptunus pelagicus 
prove to belong to Callinectes sapidus Rathbun (see p. 91). The collection of the 
U.S. National Museum, Washington, D.C., possesses a female of this species (cb. 
69 mm, cl. 30 mm) collected in the sea at Hatay, Iskenderon, Turkey (13.VIII. 
1954, W. H. Wells and B. H. Randall). 

Family X A N T H I D A E 

Xantho poressa (Olivi, 1792) 
Xantho hydrophilus Steinitz 1933, p. 152; Bodenheimer 1935, p . 468; Boden
heimer, 1937, p. 281; Gottlieb, 1953, p. 440. 
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Material of this species was examined from the following localities: Haifa Bay 
(samples 98, 245), Atlit, Tantura, Caesarea (rock pools, VI. 1946) and Bat Yam. 
The Haifa specimens were collected at depths of 22 and 29 m, respectively. The 
carapace lengths of the specimens varied between 4.5 and 23 mm; in two ovigerous 
females it was 11 and 11.5 mm, respectively. 

Xantho poressa is also known under the names Xantho hydrophilus (Herbst 
1790) and Xantho rivulosus (Risso 1816), both of which are incorrect (see Hol-
thuis 1954). The systematics of this and related species of the genus have been 
dealt with extensively by Drach and Forest (1953). 

The species inhabits the entire Mediterranean, the Black Sea and the Canary 
Islands. The records from the E Mediterranean are : Navarino Bay, Methone 
(=Modon) and Sapientza, S Greece (Guerin 1832, as Cancer cinereus), Phale-
ron Bay near Athens (Athanassopoulos 1917), Bosporus (Heller 1863), Istanbul 
fishmarket (Ninni 1923), near Gallipoli, Sea of Marmara (OstroumorT 1896), 
near Khania, N W Crete (Lucas 1853, Raulin 1870), Rhodes (Santucci 1928, 
Tortonese 1947), Cyprus (Heller 1863), Lebanon (Drach and Forest 1953), Sidon 
( =Saida), Lebanon (Monod 1931), Israel (Bodenheimer 1935, 1937), Haifa 
(Steinitz 1933), Caesarea, Israel (Gottlieb 1953), Egypt (Audouin 1826), Port 
Said (Caiman 1927), near Alexandria, Egypt (Balss 1936). In the U.S. National 
Museum, Washington, D.C., two specimens of this species from Istanbul (IX., 
X. 1923, H. C. Kellers) were examined. 

Xantho granulicarpus Forest, 1953 

Xantho? jloridus Gottlieb, 1953, p . 440. 

Material from the following localities has been examined: Haifa Bay (samples 
98, 121, 138, 195, 385), Tantura (7.VII.1952 and 5.VII.1955, coll. Tel Aviv 
Institute of Natural Science), Caesarea (rock pools, 16.VII. and 23.X.1952). The 
Haifa specimens were collected at depths between 18 and 46 m. The carapace 
lengths of the twelve specimens examined vary between 5 and 14 mm. Ovigerous 
females (cl. 9 and 10 mm) were collected in the months of April and June 
(samples 98, 195). 

Xantho granulicarpus has for a long time been confused with Xantho incisus 
Leach ( = X . jloridus auct., iron Cancer jloridus L.). Drach and Forest (1953) 
in their revision of the European Xantho species showed it to be a distinct form. 

Xantho granulicarpus is known from the entire Mediterranean, but far as known 
to us it has not been encountered elsewhere. The records from the E Mediterra
nean are: Istanbul fishmarket (Ninni 1923), Paros, Cyclades (Drach and Forest 
1953), Israel (Gottlieb 1953), Alexandria, Egypt (Balss 1936), Benghazi, Cyre-
naica (Colosi 1923). The Rijksmuseum van Natuurlijke Historie possesses material 
of this species from Benghazi, Cyrenaica (rocky and sandy shore, XI. 1951, C. 
Beets). 
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Micropanope rufopunctata (A. Milne Edwards, 1869) (Figure 15) 
A male (d. 3.5mm) was collected in Haifa Bay (sample 390, depth 18 m). It 

shows some minor differences from the description and figures given by A. Milne 
Edwards and Bouvier (1900, p. 87, plate 16 figures 6—13) oiXanthodes granosus. 
The two inner lobes of the front have the anterior margin less distinctly convex 
than in the figure of the type, and the median incision of the front is deeper. The 

FIGURE 15. 

Micropanope rufopunctata (A. Milne Edwards), a, abdomen of male; b, right first 
pleopod, posterior view, a, X28; b, X50. 
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external lobes of the front, which are at the same time the inner orbital angles, 
are sharply set off from the median lobes and distinctly placed more backwards. 
The four antero-lateral teeth, are more distinctly pointed than in the figure cited 
above. The granule pattern on the carapace is well shown by A. Milne Edwards 
and Bouvier. The larger chela of the male has the entire outer surface of the palm 
tuberculated; this tuberculation extends up to the base of the fixed finger. The 
inner surface is smooth or only slightly tuberculate, except for the upper portion 
where distinct tubercles may be seen. The dark colour of the fingers does not ex
tend on the palm; the finger tips are slightly paler than the rest. The upper an
terior margin of the carpus is crenulated or serrated, the inner of these crenulations 
or serrations being larger than the rest; the upper inner margin shows a distinct 
spine-like tooth. The smaller first leg and the walking legs (only one of the latter 
is present in our material) strongly resemble A. Milne Edwards and Bouvier's fi
gures. The merus of the walking leg of our specimen has small tubercles on the 
lower margin. The first pleopod of our male is curved slightly outwards; the inner 
margin bears some spinules which increase in size distally; three strongly curved 
sharply pointed spines are placed near the lower part of the distal opening; the tip 
of the pleopod ends in some lobes. It agrees quite well with Monod's (1956) 
figure 392. The second segment of the male abdomen is angularly produced in 
the proximal half of its lateral margin as described by A. Milne Edwards and 
Bouvier. The sixth segment slightly broadens anteriorly, while the last segment 
is triangular with broadly rounded angles. 

It is possible that the present specimen is not yet fully grown. A. Milne Edwards 
and Bouvier report on a male with cl. 7 mm, but have also small males (cl. 3 mm) 
in their collection; in these smaller specimens the front is straighter than in the 
large ones, which agrees very well with the observation made on the Israel male. 
Balss (1936) mentioned specimens of this species with cl. up to 12 mm; an ovi-
gerous female in his material had a carapace length of 5.3 mm. 

The species was originally placed in the genus Xanthodes Dana, while Balss 
(1936) used the generic name Xanthias Rathbun for it. However, the facts that 
the first legs are strongly unequal, that the median frontal lobes are sharply se
parated from the inner orbital angles and that the frontal lobes are not convex, 
show that the species cannot be maintained in the genus Xanthias as restricted by 
Odhner (1925, p. 84). Monod (1933, p. 65) referred Xanthodes granosus A. 
Milne Edwards and Bouvier doubtfully to the genus Micropdnope Stimpson 1871. 
In a recent publication the same author (Monod 1956, p. 313) confirmed his 
opinion of 1933 and at the same time showed that the name Xanthodes rujopunc-
tatus A. Milne Edwards, 1869, is synonymous with Xanthodes granosus A. Milne 
Edwards and Bouvier, 1898, so that the correct name of the species becomes Mic
ro panope rufopunctata (A. Milne Edwards 1869). A comparison of our material 
with specimens of Micropanope does not leave any doubt that Monod is correct 
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and it is even doubtful whether the species is distinct from Micropanape granuli-
manus (Stimpson 1871), a species known at present from the Bahamas, Cuba and 
Curacao. Our material is too small, however, to permit a decision in this question 
to be made. 

Micropanope rufopunctata is known from W Africa (Azores, Canary and Cape 
Verde Islands, Gold Coast) and from the E Mediterranean. In 1936 it was repor
ted from Alexandria, Egypt by Balss (1936, pp. 38-39), who dealt with rather ex
tensive material from a depth of 4 to 18 m. 

Pilumnopeus vauquelini (Audouin, 1826) 

Pilumnopeus vauquelini Holthuis, 1956, p. 320. 

Five specimens, two females (cl. 6 and 7 mm, the latter ovigerous) and three 
males (cl. 6.5 to 8 mm), were taken in Haifa harbour (7.VI. 1951, 6.VII.1952 
and 1. XII.1954). The ovigerous female was collected in December. The speci
mens agree very well with the published descriptions of the species. The pleopod 
of the male checks perfectly with Stephensen's (1945, figure 35) figure of that 
organ of specimens from the Persian Gulf. 

Pilumnopeus vauquelini inhabits the Red Sea and the Persian Gulf and has mi
grated through the Suez Canal to the E Mediterranean. It is probably the first crab 
ever to be recorded from the Suez Canal, since Keller's (1883) "kleine Krabbe" 
was identified by Krukenberg (1888) with the present species. Further records of 
the species from the Suez Canal are by Krukenberg (1888), Caiman (1927), Fox 
(1927), Monod (1937, 1938) and Holthuis (1956). The records from the E Me
diterranean are : Port Said (Caiman 1927, Fox 1927), near Alexandria (Balss 
1936). The species was reported from Israel by Holthuis (1956). 

Pilumnus hirtellus (Linnaeus, 1758) 

Pilumnus hirtellus Gottlieb 1953, p. 440. 

A juvenile female (cl. 4 mm) which evidently belongs to the typical Pilumnus 
hirtellus (L.) was collected in a rock pool near Caesarea (date unknown). The 
specimen has the frontal margin without spines. The teeth of the lower orbital 
border are small and of about equal size. There are five antero-lateral teeth (the 
orbital tooth included), the second of which is quite small. The palm of the larger 
cheliped has the outer surface smooth and naked for the larger part, the smooth 
area extending also over the upper half of the palm. The carpi of the walking 
legs do not show antero-dorsal spines. The carapace, especially in its posterior 
part, is far less hairy than in Pilumnus spinifer H. Milne Edwards. 

Pilumnus hirtellus is known from the entire Mediterranean, the Black Sea and 
from the E Atlantic between the North Sea and the Cape Verde Islands. It has 
been recorded from the following E Mediterranean localities : near Istanbul, near 
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San Stefano, near Aphisia Island, and near Gallipoli, Sea of Marmara (Ostroumoff 
1896), Crete (Lucas 1853, Raulin 1870), Sporades, 37° 37'N 26° 58'E (Aden-
samer 1898), Rhodes (Santucci 1928), Bay of Alexandretta ( = Iskenderon), Tur
key (Monod 1931), Caesarea, Israel (Gottlieb 1953),near Alexandria, Egypt (Balss 
1936). Since the systematics of the E Atlantic representatives of the genus Pilum
nus are rather confused, it is not certain that the just cited records indeed pertain 
to the typical Pilumnus hirtellus. 

Pilumnus spinifer H.Mi'lne Edwards, 1834 

The species was collected in the following Israel localities : off Nahariya (sam
ples 506, 1001), Haifa Bay (samples 98, 149, 169, 180, 226, 241, 245, 257, 258, 
291, 316, 318, 346, 348, 398), off Natanya (trawl, 11.XII.1946), off Nabi Rubin 
(sample 832). The material was obtained at depths between 18 and 59 m; it con
sists of twenty-one specimens (cl. 4 to 15 mm), one of which is ovigerous (cl. 
9 mm). The ovigerous female was collected in February (sample 348). 

These specimens have the margin of the front with a deep median incision 
which at each side bears a strong acute tooth, externally of which some smaller 
teeth are placed; these are followed by a concave and unarmed part of the margin, 
while the antero-lateral angle of the margin ends in a spine. In smaller1 specimens 
the frontal teeth are generally less distinct than in the adults, but in some of the 
latter they seem to be worn down. The upper orbital border shows two fissures 
but no teeth. On the lower border of the orbit there are several rather widely and 
irregularly spaced teeth of various size, some of which are very strong. There are 
generally five antero-lateral teeth (the orbital tooth included), though the second 
may be very small and inconspicuous (like in the specimens of samples 241 and 
506); in one specimen (sample 241) also the fifth antero-lateral tooth is conspi
cuously smaller than the fourth and the third. The carpus of the chelipeds bears 
numerous strong spines. The palm of the larger cheliped has the lower part of the 
outer surface smooth and naked, while hairs and spines are visible in the upper 
part. The smaller chela has the outer surface of the palm covered with tubercles 
all over. The carpus of the ambulatory legs bears a very strong distal spine on the 
upper margin (in the specimen of sample 348, these spines are very indistinct in 
the second legs). The carapace bears long and short stiff hairs and in addition to 
these some tufts of plumose hairs which give the animal a somewhat shaggy ap
pearance. 

Pilumnus spinifer H. Milne Edwards probably is a good species, specifically 
different from Pilumnus hirtellus (L.). The problem whether or not Cancer villo-
sissimus Rafinesque, 1814, and Pilumnus villosus Risso 1827, are distinct or iden
tical with Pilumnus spinifer, requires investigation. 

The present form has been reported from the entire Mediterranean, the Black 
Sea, the Portuguese coast, the Azores, and Mauritania. The previous records of this 
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species from the E Mediterranean are : Crete (Lucas 1853, Raulin, 1870). In the 
collection of the Sea Fisheries Research Station, Haifa, a male (cl. 17 mm) of this 
species from Mersin Bay, Turkey, is present. 

Eriphia verrucosa (Forskal, 1775) (Plate III, figure 13) 

Eriphia spinijrons Steinitz, 1933, p. 152; Bodenheimer, 1937, p. 281; Gottlieb, 
1953, p. 440; Carmin, 1955, p. 2. 

Twenty-four specimens (cl. 3 to 60 mm) were examined from : Haifa Bay (a 
detached chela in sample 169, dredge, depth 31 m, 30.XI.1954; near the mouth 
of Kishon river, 4.VIII.1955), Caesarea (in rock pools, 3.IV.1951, 12 and 19.VL 
and 16.VII.1952, and VI.1954), Tel Aviv (8.VI.1929, 3.1.1930, 31.XII.1931, 
2.VIII.1935, 25.VI.1939, leg J. Carmin), Bat Yam (19.VI.1929, leg. J. Carmin; 
1.XI.1945, coll. Institute of Natural Sciences, Oranim), Mediterranean coast of 
Israel (leg. J. Carmin). An ovigerous female was collected in April. This species 
is very common in the littoral area of the Israel coast, from where it was reported 
for the first time by Steinitz (1933), who dealt with material from Haifa. Gott
lieb's (1953) material was collected in Caesarea rock pools, while Carmiri's (1955) 
record is based on the above mentioned specimens of the Carmin collection. 

Forskal's (1775, p. 93) description of his Cancer verrucosus runs as follows : 
"Cancer verrucosus; brachyurus; thorace laevi, utrinque 6-dentato; fronte multi-
dentata; manibus verrucosis, apice nigris. Descr. Os latum. Chela dextra glabra & 
saepe major. Manuum apices nigri. Carpi quoque verrucosi. In reliquis pedibus 
carina femorum superior & tibiae ac tali pilis hispidi. Ad Thoracis latera utrinque 
6. dentes validi post oculos. Inter oculos antice dentes minores plurimi, serie va-
ria." Though this description, which is based on specimens from Constantinople 
( = Istanbul), is rather short, it does not leave the least doubt as to the identity of 
Cancer verrucosus Forskal, 1775, with Cancer spimjrons Herbst, 1785. The for
mer name is the older of the two and has to be used for the present species, which 
usually is indicated with the incorrect name Eriphia spinifrons. 

Eriphia verrucosa inhabits the entire Mediterranean and is furthermore known 
from the Black Sea and the E Atlantic between the S coast of Brittany, France, in 
the north and the Azores and Mauritania in the south. The records from the E 
Mediterranean are : Navarino Bay, Methone (—Modon), and Sapientza, S Greece 
(Guerin 1832), Istanbul (Forskal 1775, Ninni 1923), Sea of Marmara (Pesta 
1918), Khania, N W Crete (Lucas 1853, Raulin 1870), Rhodes (Parisi 1913, 
Colosi 1923, Tortonese 1947), Israel (Bodenheimer 1937, Carmin 1955), Haifa. 
(Steinitz 1933), Caesarea (Gottlieb 1935), Egypt (Audouin 1826), near Alexandria^ 
Egypt (Balss 1936), Derna, Tolmeta, and Benghazi, Cyrenaica (Colosi 1923). 
Monod (1937, 1938) reported the species from the Suez Canal. The Rijksmuseum 
van Natuurlijke Historic possesses material of this species from Benghazi, Cyre
naica (rocky and sandy beach, XI. 1951, C. Beets). Seventeen specimens of this. 
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species (one of which infested with a Rhizocephalan) from Istanbul (XL, X. 1923, 
H. C. Kellers) were examined in the U.S. National Museum, Washington, D. C. 

Family G O N E P L A C I D A E 

Goneplax rhomboides (Linnaeus, 1758) 

Gonoplax angulata Gottlieb, 1953, p. 440. 
Material has been examined from : Haifa Bay (samples 163, 254, 265, 268, 

286, 334), off Caesarea (trawl, depth 219m, 17.V.1953), off Natanya (samples 
703, 1008), off Herzliya (samples 568, 569a), off Tel Aviv (sample 622), off 
Ashkelon (sample 580). The material was obtained from depths between 42 and 
219 m; it consists of fourteen specimens which have carapace lengths ranging 
from 4 to 15 mm; no ovigerous females are present. The two specimens from off 
Natanya are both parasitized by Sacculinid Rhizocephala; the specimen of sample 
703 has two, the other one parasite under the abdomen. 

The name Cancer rhomboides Linnaeus, 1758, is older than Cancer angulatus 
Pennant, 1777, and therefore the former specific name must be used for the spe
cies by those authors who synonymize the two. Some specialists consider the two 
forms as distinct species or subspecies, C. angulata differing from C. rhomboides 
by possessing an additional tooth behind the antero-lateral tooth of the carapace. 
Other carcinologists (as Bouvier, 1940) report numerous transitions between 
the two forms which they therefore consider as a single species. Regardless of the 
actual taxonomic status of the two forms, the specific name rhomboides has to be 
used for the present Israel specimens, since all of them show only one antero
lateral tooth. 

Goneplax rhomboides is known from the entire Mediterranean, from the Canary 
Islands and from Mauritania. If Cancer angulata is a synonym, the range of the 
species extends in the E Atlantic from the English S coast to S Africa. Records 
of G. rhomboides from the E Mediterranean are : coast of Argolis Province and 
of Methana Peninsula, Peloponnesos; Cyclades, Greece (Guerin 1832), N W of 
Crete, 35° 48'N 23° 34'E (Steindachner 1891, Adensamer 1898), near Khania, 
N W Crete (Lucas 1853, Raulin 1870), Sporades, 37° 37'N 26° 58'E (Adensamer 
1898), Israel (Gottlieb 1953). Monod (1931) reported Goneplax angulata from 
the Gulf of Alexandretta (= Iskenderon), Turkey, while Balss (1936) mentioned 
that species from Alexandria, Egypt; it is not certain to which of the two forms 
these specimens belong. 

Family O C Y P O D I D A E 

Ocypode cursor (Linnaeus, 1758) (Plate III, figure 14) 
Ocypada cordtmana Steinitz 1929, p. 79; Steinitz 1933, p. 153; Bodenheimer 
1935, p. 468, plate 68, figure 9 ( 0 . longimana on plate); Bodenheimer 1937, p. 
281 (Not Ocypode cordimana Desmarest, 1825). 
Ocypada hippeus Aharoni 1944, p. 41. 
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Ocypoda cursor Gottlieb 1953, p. 440. 
Ocypode cursor Carmin 1955, p. 2. 

Material has been examined from : Caesarea (beach), Tel Aviv ( 1 1 . and 25.V. 
and 12.X.1929, leg. J. Carmin), Jaffa (sandy beach, 1921, leg. P. A. Buxton, coll. 
British Museum), Bat Yam (28.V.1929, leg. J. Carmin), Nabi Rubin (1920, leg. 
I. Aharoni, coll. British Museum). Thirteen specimens were examined, their cara
pace length varying from 24 to 35 mm. The species is quite common all along the 
Israel coast. Steinitz' (1929, 1933) specimens, originating from near Haifa, were 
identified by that author with the Indo-West Pacific species Ocypode cordimana 
Desmarest; since all our Ocypode material belongs to O. cursor, a. species which 
proves to be very common on the Israel sandy beaches and which has not been men
tioned by Steinitz, it seems extremely probable that Steinitz' record is based on the 
present form. Carmin's (1955) record of the present species is largely based on 
the above Tel Aviv and Bat Yam material. 

Ocypode cursor (also named O. ippeus or O. hippeus) inhabits the sandy shores 
of the E Mediterranean and those of the N and W coasts of Africa south to An
gola. The records from the E Mediterranean are : beaches of Astros and Nisea near 
Megara, S Greece (Guerin 1832), Syria (Hasselquist 1757, Lamarck 1818), be
tween Sidon and Tyre, Lebanon (Olivier 1802), Israel (Bodenheimer 1935, 1937, 
Aharoni 1944, Gottlieb 1953, Carmin 1955), Haifa, Israel (Steinitz 1929, 1933), 
Egypt (Hasselquist 1757, Lamarck 1818, Audouin 1826), near Alexandria, Egypt 
(Balss 1936). Specimens from Burlos Beach, Gharbies Province, Egypt (15.VI. 
1916, leg. M. J. Nicoll) were examined in the British Museum (Natural History). 
Since ancient times this species is known from the E Mediterranean as is shown 
by Aristotle's remarks dealing with this species : "In the neighbourhood of Phoe-
nice there are found on the beach certain crabs that are nicknamed the "horsemen", 
from their running with such speed that it is difficult to overtake them; these crabs, 
when opened, are usually found empty, and this emptiness may be put down to 
insufficiency of nutriment" (see Thompson, 1910, S 525 b, lines 7 to 10). The 
ancient Phoenicia occupied the narrow coastal strip of the N . part of present-day 
Israel (N of Mt. Carmel), the Lebanon and Syria, so that Aristotle's observations 
even may have been based on Israel specimens. The material collected on the coast 
of Syria by M. Labillardiere, which Audouin (1826, p. 255) identified as Ocypode 
rhombea, in all probability belongs to O. cursor. 

Family G R A P S I D A E 

Pachygrapsus marmoratus(Fabricius, 1787) (Plate III, figure 15) 
Pachygrapsus marmoratus Steinitz, 1933, p. 152; Bodenheimer, 1935, p. 468; Bo
denheimer, 1937, p. 281; Gottlieb, 1953, p. 440; Carmin 1955, p. 2. 

Material was examined from : Caesarea (rock pools, 3.IV. 1951, 16.V. and 10. 
VI.1954, and 26.V.1955), Mediterranean coast of Israel (leg. J. Carmin). The spec-
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imens have carapace lengths ranging from 11 to 30 mm. The species is very com
mon in the Caesarea area from where it has already been reported by Gottlieb 
(1953). Steinitz (1933) mentioned it from Haifa. Carmin's (1955) record is based 
on the above material. According to Carmin the species appears in May or June 
in large numbers on the coast and can be found until December; Steinitz (1933) 
stated that it appears already in March. Carmin's remark that the species is often 
covered by seaweed probably is based on a mistake, since this species, like most 
Grapsids, have their body usually remarkably free from any growth. 

Pachygrapsus marmoratus is known from the entire Mediterranean, the Black 
Sea, and the E. Atlantic between the Normandy coast of France in the north, and 
Morocco, the Canary Islands, the Azores and Madeira in the south. The records 
from the E Mediterranean are : Pylos, Sapientza and Marathonesi, S Greece (Gue-
rin 1832, as Grapsus varius), Phaleron Bay near Athens, Greece (Athanassopoulos 
1917, as Grapsus varius), Istanbul (Stimpson 1861), Gallipoli, Sea of Marmara 
(Ostroumoff 1896), Khania, NW Crete (Lucas 1853, Raulin 1870, both as Grap
sus varius), Khos (-C00), Sporades (Santucci 1928), Rhodes (Santucci 1928, 
Tortonese 1947), Cyprus (Heller 1863, Unger and Kotschy, 1865, as Grapsus 
varius), Israel (Bodenheimer 1935, 1937, Carmin 1955), Haifa (Steinitz 1933), 
Caesarea, Israel (Gottlieb 1953), Egypt (Audouin 1826, as Grapsus varius), Alexan
dria, Egypt (Balss 1936), Derna, Apollonia, Tolmeta and Benghazi, Cyrenaica 
(Colosi 1923). In the U.S. National Museum, Washington, D.C., E Mediterranean 
material of this species has been examined from Istanbul (IX.,X. 1923, H.C. Kel
lers), and 1 mile off Mersa Matruh, Egypt (on rocks, 8.X.1950, R.E. Kuntz). 

Pachygrapsus trans versus (Gibbes, 1850) 

Pachygrapsus maurus Steinitz 1933, p. 152; Bodenheimer 1935, p. 468; Boden
heimer 1937, p. 281; Gottlieb 1953, p. 440. 
Pachygrapsus trans versus Carmin, 1955, p. 2. 

The material examined originates from: Atlit (13.VI.1929, leg. J. Carmin), 
Caesarea (rock pools, 3.IV. 1951, 19.111. and 10.VI. 1952, 20.VI.1953, 26. V., 10 
and 23.VI. 1954), Tel Aviv (11 and 21.V. and 29.VI. 1929, 3.1. 1930, 31.XII. 
1931 and 5.VI.1932, leg. J. Carmin), Bat Yam (19.VI.1929, leg. J. Carmin), Me
diterranean coast of Israel (leg. J. Carmin). On the Israel coast the species is far 
commoner than Pachygrapsus marmoratus. Twenty-eight specimens were examined 
(cl. 4 to 17 mm); an ovigerous female was found in June. 

Steinitz, Bodenheimer and Gottlieb reported on this species under the name P. 
maurus, which, though it is a closely related species, is completely distinct. Steinitz' 
material came from Haifa, that of Gottlieb from Caesarea. Carmin's (1955) record 
of the species is mainly based on his above mentioned material. 

Pachygrapsus transversus is an inhabitant of the E Atlantic (Mediterranean; 
Cape Blanco, Madeira and Canary Islands to Angola), W Atlantic (Massachusetts; 
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Bermuda and North Carolina to Uruguay), and E Pacific (California to Peru). 
The species is indicated generally as also inhabiting the Indo-West Pacific area (E 
Australia, New Zealand, Tahiti). In Australia the species has been reported from 
the coast of New South Wales, from Sydney north to Ballina. Holthuis in 1955 
collected material of this form near Collaroy (Long Reef) and Mosman, both lo
calities being slightly N of Sydney, N.S.W. Examination of these animals proved 
that they belong to a species which is perfectly distinct from Pachygrapsus trans
versus and which should be known as Pachygrapsus laevimanus Stimpson. Both 
the New Zealand and the Tahiti records of P. transversus were published by Kings-
ley (1880, p. 200), but not confirmed by later authors; Kingsley evidently did not 
even examine the Tahiti material himself as he did not provide that record with 
an exclamation mark. Chilton and Bennett (1929, p. 762), when reviewing the 
New Zealand Brachyuran fauna, considered the record of Pachygrapsus transversus 
from New Zealand as doubtful. It is impossible, therefore, to consider at the mo
ment Pachygrapsus transversus as a species inhabiting the Indo-West Pacific area. 

In the W. Mediterranean the species has been found only once, namely in Mar
seilles harbour, where it was taken from the bottom of a ship coming from Pon-
dicherry via the Cape of Good Hope. In the E Mediterranean the species is well 
established, as is shown by the Israel material. It has also been reported from Port 
Said, Egypt (Caiman 1927) and Alexandria (Balss 1936). The collection of the 
U.S. National Museum, Washington, D.C., possesses material of this species from 
Port Said (VI.1922, H.C. Kellers). Uncertainty exists as to whether the E Medi
terranean range of Pachygrapsus transversus is connected with the W African or 
that it found its origin in an accidental introduction of the species. 

Planes minimis (Linnaeus, 1758) 

The collection of the Haifa Sea Fisheries Research Station contains a male (cl. 
16 mm) which in all probability was taken at the Mediterranean coast of Israel, 
though definite locality data are lacking. 

As shown by Chace (1951), Planes minutus is most abundant in the Atlantic 
Ocean between the equator and 50° N, though there are records from the S Atlan
tic, the Indian and the Pacific Oceans. In all probability, all of the Indo-Pacific 
material belongs to Planes cyaneus Dana. There are several records of Planes mi
nutus from the Mediterranean, but only one from the eastern part: Cyprus (Heller 
1863). 

Brachynotus sexdentatus Risso, 1827) ssp. 
Brachynotus sexdentatus Carmin 1955, p. 2; Forest, 1957, p. 503. 
Brachynotus sexdentatus gemmellaroi Monod 1956, p. 434. 

Material has been examined from : Mediterranean coast of Israel (leg. J. Car
min), Shikmona near Haifa (20.XII. 1954), Caesarea (rock pools, 16.VII. and 
5.VIII. 1952, 10.VI.1953 and V.1954, leg. E. Gottlieb), Tel Aviv ( l l .V . 1929, 
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leg. J. Carmin). Thirteen specimens (cl. 2.5 to 11 mm) were examined, none of 
these being ovigerous. Carmin's (1955) record of this species is mainly based on 
the above specimens of his collection, that by Monod on the above Tel Aviv ma
terial, while Forest (1957) mentioned material from Caesarea. 

Dr. Ricardo Zariquiey Alvarez of Barcelona informed Holthuis that in his Spa
nish material of Brachynotus sexdentatus two forms can be recognized, one being 
the true B. sexdentatus (Risso). The other differs from the typical form in several 
characters : it is smaller, the front is more deeply emarginate in the middle, the 
orbits are deeper, the ocular peduncle is broader and not pointed at the apex, the 
carapace shows some distinct ridges, which are not or only vaguely visible in the 
typical form, the propodus of the fifth leg is shorter and the dactylus of that leg 
is more strongly curved; furthermore, the last joint of the male abdomen is more 
quadrangular, being more or less triangular in the typical form, and the merus 
of the third maxilliped has the inner proximal and the outer distal corner about 
straight, being more rounded in the typical form. A direct comparison of our lar
ger Israel specimens (those from Tel Aviv) with material of both Spanish forms 
showed it to belong to the atypical form, which it resembles in all respects. Our 
other Israel specimens evidently also belong to this second form but some are too 
small (cl. 2.5 to 4 mm) to decide this with certainty. It is hoped that Zariquiey's 
study on Brachynotus will soon be published. 

Brachynotus sexdentatus (Risso) s. 1. inhabits the entire Mediterranean and the 
Black Sea while it has penetrated into the Suez Canal as far as Lake Timsah; quite 
recently the species has been found in Swansea (Great Britain), where it evidently 
has been accidentally introduced (cf. Naylor, 1957). The specimens reported from 
the Atlantic coast of Morocco and Mauritania prove to belong to a distinct species, 
B. atlanticus Forest (cf. Forest, 1957). The records from the E Mediterranean are : 
near Khania, N W Crete (Lucas 1853, H. Milne Edwards 1853, Raulin 1870), 
Cyprus (Heller 1863), Israel (Carmin 1955), Port Said, Egypt (Caiman 1927, 
Fox 1927), Lake Menzaleh near Port Said (Caiman 1927), Lake Timsah, Suez 
Canal (Calmaft. 1927, Fox 1927; ? Tortonese 1952), near Alexandria, Egypt (Balss 
1936). As to the distribution of the two forms, the typical form is known with 
certainty from Spain (Barcelona), S. France (Nice), Italy (Naples), Algeria (Al
giers and Bone), and Great Britain (Swansea). Apart from Israel, the atypical form 
is only known with certainty from S. France (Racou, N . of Collioure), and from, 
two localities in the province of Barcelona, NE Spain (Sitges to the south/and 
Arenys to the north of Barcelona). 

Family P I N N O T H E R I D A E 

Pinnotheres pisum (Linnaeus, 1767) 
Six females (cl. 6 to 9 mm) were examined. Two of these originate from Acre 

{on beach, commensal in Mactra carallina (L.), 2.II.1955; on beach with shells 
of Meleagrina albina (Lam.), 12.XII. 1955). The other four were collected in Haifa 



104 L. B. HOLTHUIS a n d E. GOTTLIEB Bull. Res. Counc. of Israel 

Bay (II. 1956), where they were found in Mactra. Two of the Haifa Bay specimens 
{cl. 8 and 9 mm) are ovigerous. Furthermore, a male (cl. 5 mm) from the Medi
terranean coast of Israel (exact locality not known) is present in the collection stu
died. The specimens agree well with Bouvier's (1940) account of this species. 

Pinnotheres pisum inhabits the entire Mediterranean and the E Atlantic from 
Norway to Mauritania. The previous records of the species from the E Mediterra
nean are: Phaleron Bay near Athens, Greece (Athanassopoulos 1917), near Princes 
Islands ( = Kizil Adalar), E Sea of Marmara (Ostroumoff 1896). Since Athanas
sopoulos found part of his specimens in Pinna, it is very well possible that his 
material partly or entirely belongs to Pinnotheres pinnotheres (L.). 

Family P A L I C I D A E 

Palicus caronii (P. Roux, 1830) 

One specimen (cl. 6 mm) was collected in Haifa Bay (sample 107, depth 70 m)y 

and one (cl. 10 mm) off Kfar Vitkin (sample 520, depth 90 m). 
The name Cymopolia caronii has often been used for this species, but the ge

neric name Cymopolia Roux, 1830 (Crust. Medit, p. 77) is precocupied by Cy
mopolia Lamouroux, 1816 (Hist polyp, corall. flex., p. 292), as has already been 
pointed out by Rathbun (1897, p. 93), who correctly substituted Palicus Philippi 
(1838) for Roux' Cymopolia. The fact that Lamouroux' genus Cymopolia is an 
alga and not a polyp as Lamoroux thought, does not make Cymopolia Roux an 
available name. Article 1 of the International Rules of Zoological Nomenclature 
states that "if an organism is transferred from the animal to the vegetable king
dom its names retain their zoological status". Cymopolia Roux, 1830, therefore 
is invalid and has to be replaced by Palicus Philippi, 1838. It is to be regretted 
that Rathbun (1915, p. 180) returned to the use of Cymopolia Roux on the as
sumption that it could not be invalidated by the botanical Cymopolia Lamouroux. 

Until now Palicus caronii was know only from the W Mediterranean, and from 
W Africa down to the Gulf of Guinea. 

Family P A R T H E N O P I D A E 

Lambrus angulifrons (Latreille, 1825) 

Three specimens (cl. 8 to 12 mm) were collected in Haifa Bay (sample 215„ 

depth 30 m), and off Rafah (sample 544, depth 23 m). 
The species inhabits the entire Mediterranean. The only previous record from 

the E Mediterranean is by Monod (1931), who reported it from the Gulf of A-
lexandretta ( = Iskenderon), Turkey. 

Lambrus macrochelos (Herbst, 1790) 
Seven specimens (cl. 16 to 32 mm) from the following localities were examined: 

Haifa Bay (samples 233, 236, 277, 281; depths between 18 and 97 m), off Nabi 
Yunis (trawled* depth 146 m, 5.V.1953). 
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The species inhabits the entire Mediterranean and, furthermore, is know from 
the E Atlantic between Portugal and Angola. Records from the E Mediterranean 
are : Methana peninsula, Gulf of Aigina, S Greece (Guerin 1832, as Lambrus me-
dtterraneus), Phaleron Bay near Athens, Greece (Athanassopoulos 1917, as Lam
brus mediterraneus). 

Lambrus massena Roux, 1830 

Lambrus massena Gottlieb, 1953, p. 440. 

Ten specimens (cl. 7 to 14 mm) were collected off Nahariya (sample 552); 
and in Haifa Bay (samples 79, 92, 191, 239, 241, 289, 297), at depths between 
35 and 79 m. The only ovigerous female (cl. 10 mm) was collected in June 
(sample 239). 

The species is known from the entire Mediterranean and from the E Atlantic 
between the Brittany coast of France and the Congo. E Mediterranean records are: 
near Kalolimno ( =Imralu) Island, Sea of Marmara (Ostroumoff 1896), Israel 
(Gottlieb 1953). 

Family M A J I D A E 

Maja squinado (Herbst, 1788) 

Mai a squinado Gottlieb 1953, p. 440. 
Two specimens (cl. about 80 mm) trawled in V. 1953 off Nabi Rubin at a depth 

of 146 rn (coll. Institute of Natural Sciences, Oranim). It is on these specimens 
that Gottlieb's (1953) record is based. 

Maja squinado is known from the entire Mediterranean and from the E Atlantic 
between the British Isles and French Guinea. Records from the E Mediterranean 
are : Syros, Cyclades (Guerin 1832), Athens market (Athanassopoulos 1917), 
Bosporus (Ninni 1923), Crete (Lucas 1853, Raulin 1870), Rhodes (Tortonese 
1947, 1947a), Syria (Gruvel 1928, 1931, Monod 1931), Israel (Gottlieb 1953), 
Egypt (Gruvel 1928), Tolmeta, Cyrenaica (Colosi 1923). The U. S. National 
Museum, Washington, D. C , possesses E Mediterranean material of this species 
from Greece (old collection) and Istanbul (IX.—X.1923, H. C. Kellers). 

Maja verrucosa H. Milne Edwards, 1834 

A male (cl. 38 mm) was collected on 14.1.1954 at the Haifa coast (coll. Insti
tute of Natural Sciences, Oranim). A female (cl. 37 mm) from the Mediterranean 
coast of Israel is in the collection of the Tel Aviv Institute of Natural Science. 

Maja verrucosa inhabits the entire Mediterranean and the E Atlantic from Por
tugal to Mauritania and the Cape Verde Islands. Records from the E Mediterranean 
are : Syros and Naxos, Cyclades (Guerin 1832), Phaleron Bay near Athens, Greece 
(Athanassopoulos 1917), Bosporus (Ninni 1923), S end of the Bosporus, near 
Princes Islands (=Kizil Adalar), and near San Stefano, E Sea of Marmara (Ostrou-
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moff 1896), Khos ( = Coo), Sporades (Santucci 1928), Rhodes (Parisi 1913, Tor-
tonese 1947), Crete (Lucas 1853, Raulin 1870), Egypt (Audouin 1826). 

Maja goltziana Oliveira, 1888 (Plate III, figure 16) 
A male (cl. 40 mm) was collected on the Mediterranean coast of Israel by L. 

Fishelson and C. Levinson, it is preserved dry and was donated by the Institute of 
Natural Science at Tel Aviv to the Rijksmuseum van Natuurlijke Historie, Leiden. 

By the presence of a very strong antero-dorsal spine on the meri of the walking 
legs, the species may immediately be distinguished from Maja squinado and M. 
verrucosa. Also, the arrangement of the spines on the carapace differs distinctly 
from that of the two other species. The five spines of the median line of the ca
rapace, are far longer and slenderer than in M. squinado and M. verrucosa where 
they are low and look more like sharply topped tubercles. In M. goltztana there 
are two slender spines placed between the median line of the carapace and the 
last of the antero-lateral spines; in the two other species only one spine is present 
there. The legs of the species are more slender than in M. squinado, rather resem
bling those of M. verrucosa. 

M. goltztana is closely related to M. spinigera De Haan, a species until now 
only known from Japan. A comparison of our Israel specimen of M. goltziana with 
the types of M. spinigera showed the following differences. The distance between 
the third and fourth median spine of the carapace (counted from the rostrum 
backwards) in M. goltziana is smaller than the distance between the second and 
the third, in M. spinigera the second and the third spine are placed far closer to
gether than the third and fourth. As already remarked above, in M. goltziana two 
slender spines are placed on the carapace between the last antero-lateral tooth and 
the median line of spines, in M. spinigera, however, three such spines are found 
there. Of the two teeth in which ends the basal antennal segment, in M. goltziana 
the outer is slightly longer than the inner, while in M. spinigera the inner is 
distinctly longer than the outer. The postero-external lobe at the base of the basal 
antennal segment, which forms part of the orbit, is strongly pointed in M. spini
gera and in M. squinado, it is truncated in M. verrucosa and rounded in M. 
goltziana. 

M. goltziana is now, for the first time, reported from the Mediterranean. It was 
known only from specimens collected at different localities off the Portuguese coast 
and off the W African coast (from French Guinea to French Congo). 

Pisa muscosa (Linnaeus, 1758) 
Pisa larmata Gottlieb, 1953, p. 440. 

Three specimens of this species (cl. 7-25 mm) have been examined by us. They 
originate from the following localities : Haifa Bay (samples 224 and 298), Medi
terranean coast of Israel (further data unknown). They were dredged at depths 
between 27 and 33 m. 
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There has been much difference of opinion about the status of the Pisa species 
belonging to the tetraadan group. Pesta (1918, p. 338) considered Pisa tetraodon 
(Pennant, 1777) as one large variable species, which he did not subdivide. Bouvier 
(1940, p. 330) recognised two forms in this species : forma tetraodon (Pennant, 
1777) and forma corallina (Risso, 1816), the former being the broad, the latter 
the slender form. Zariquiey (1956, p. 406) elevated the slender form to the rank 
of a full species. A study of an extensive material convinced us of the correctness 
of Zariquiey's ideas and we even think it necessary to distinguish a third species 
in this group. As to the nomenclature, the name Pisa tetraodon (Pennant, 1777) 
may be kept for the broad form, the slender form should be named Pisa muscosa 
(Linnaeus, 1758), while the name Pisa corallina (Risso, 1816) is the correct name 
for the third species, which is more or less intermediate between the other two. 
A more elaborate discussion of the problem will be published in the near future 
by Zariquiey and Forest. 

All the Israel specimens examined by us prove to belong to the slender form 
and thus have to bear the name given above. 

Due to the confusion regarding the systematic status of this and the two related 
species, the records given in the literature cannot be relied upon. Under the name 
Pisa tetraodon specimens have been reported from : near Tekirdagjh (=Rodosto), 
and near the S coast of Marmara Island, Sea of Marmara (Osttoumoff, 1896), 
Khos (=Coo), Sporades (Santucci, 1928), near Khania, N.W. Crete (Lucas, 1853; 
Raulin, 1870), St Georges Bay, Beirut, Lebanon (Monod, 1931), near Alexandria, 
Egypt (Balss, 1936); under the name Pisa intermedia Nardo from : Tekirdagh 
(=Rodosto), Sea of Marmara (Ostroumoff, 1896); and under the name Pisa co
rallina from : Phaleron Bay near Athens, Greece (Athanassopoulos, 1917), S end 
of Bosporus, and E coast of Aphisia Island, Sea of Marmara (Ostroumoff, 1896). 
Pisa intermedia Nardo, 1869, is synonymous with P. corallina (Risso). The latter 
name, however, has been used by several authors for the slender form indicated 
here as P. muscosa and not for the true P. corallina. The present species was first 
recorded from Israel by Gottlieb (1953), whose specimen, a juvenile (cl. 7 mm) of 
which no other data are known than that it was collected on the Mediterranean 
coast of Israel, was referred by him with some doubt to P. armata. 

Pisa nodipes Leach, 1815 
Pisa nodipes Gottlieb, 1953, p. 440. 

Four specimens have been examined by us: two (cl. 28 and 31 mm) were col
lected at the Mediterranean coast of Israel (other data unknown), a male (cl. 22 
mm) was caught with a bottom sampler off Nahariya (sample 1034, depth 18 m), 
and a male (cl. 27 mm) was taken with a trawl in Haifa Bay (9.IV.1946). 

The species is found in the entire Mediterranean and in the E Atlantic between 
Portugal and the Cape Verde Islands. The only records from the E Mediterranean 
known to us are: Israel (Gottlieb 1953), near Alexandria, Egypt (Balss 1936). 
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Eurynome aspera (Pennant, 1777) 

Eight specimens (cl. 3 to 16 mm) were collected : Haifa Bay (samples 107, 
191, 233, 263, 338), off Kfar Vitkin (sample 618); they were obtained at depths 
between 49 and 93 m. 

The species is known from the entire Mediterranean and from the E Atlantic 
between W Norway and the Gulf of Guinea. E Mediterranean records are : S end 
of the Bosporus, near Princes Islands ( = Kizil Adalar), and near Marmara Island, 
Sea of Marmara (Ostroumoff 1896), near Alexandria, Egypt (Balss 1936). 

Acanthonyx lunulatus (Risso, 1816) 
Acanthonyx lunulatus Steinitz 1933, p. 149; Bodenheimer 1937, p. 281; Gottlieb 
1953, p. 440. 
Acanathonyx lunulatus Carmin 1955, p. 2. 

Extensive material of this species (79 specimens, cl. 4 to 16 mm) has been ex
amined; it was collected at: Caesarea (rock pools, on weeds, 3.IV.1951, 23.1.,6.111., 
10.VL, 16.VII., 4. and 5.VIII.1952, and 26.V.1954), Tel Aviv (7.VIII.1929, 
3.I., 12.111., 9 and 26.V., and 2.IX. 1930, leg. J. Carmin), Bat Yam (19.IV.1929, 
leg. J. Carmin). Ovigerous females were collected in April and August. Carmin's 
(1955) record is based mainly on the above Tel Aviv and Bat Yam material. 

The species is known from the entire Mediterranean and from the E Atlantic 
between Portugal and Cameroons. E. Mediterranean records are: Pylos and Sa-
pientza, S Greece (Guerin 1832), Soudha Bay, N W Crete (Lucas 1853, Raulin 
1870), Rhodes (Santucci 1928, Tortonese 1947), Israel (Bodenheimer 1937, Gott
lieb 1953, Carmin 1955), Haifa (Steinitz 1933), Caesarea, Israel (Gottlieb 1953), 
near Alexandria, Egypt (Balss 1936). The Museum of the Academy of Natural 
Sciences at Philadelphia, U.S.A., possesses 7 dry specimens from Greece (Expe
dition Moree, 1830, Guerin coll. no. 37, T. B. Wilson), which evidently form all 
or part of the material reported upon by Guerin (1832). 

Inachus dorsettensis (Pennant, 1777) 

lnachus dorsettensis Gottlieb, 1953, p. 440. 

Seventeen specimens of this species (cl. 4 to 16 mm) were collected at the fol
lowing localities : Haifa Bay (April 9, 1946; samples 110, 191, 200, 233, 241, 
276, 279, and 373), off Nabi Yunis (depth 146 m, May 5, 1933). The Haifa Bay 
material was taken at depths between 49 and 88 m. Seven ovigerous females are 
present (cl. 7 to 10 mm), they were collected in the months April, June, and Au
gust (samples 110, 191, 276). 

Apart from the above material which belongs to the typical Inachus dorsetten
sis, the present collection contains six specimens (cl. 6 to 13 mm) of a broad form, 
which sometimes has been indicated with the name Inachus dorsettensis mauri-
tanicus Lucas. These specimens were all collected in Haifa Bay (samples 91, 108, 
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<- 209, and 279); they were taken at depths ranging between 26 and 57 m. Two of 
them are ovigerous (cl. 11 and 13 mm), being collected in the months April and 
May (samples 91 and 209). 

The species is known from the entire Mediterranean and from the E Atlantic 
between Norway and S. Africa. E Mediterranean records are : Cape Tainaron, S 
Greece (Guerin 1832, as /. scorpio), N W of Crete, 36° 3'N 23° 6'E (Adensamer 
1898), Tenos, Cyclades (Guerin 1832, as /. scorpio), near S end of Bosporus, Sea 
of Marmara (Ostroumoff 1896, as /. scorpio), Gulf of Alexandretta ( = Isken-
deron), Turkey (Monod 1931), Israel (Gottlieb 1953), near Alexandria, Egypt 
(Balss 1936). 

Macropodia rostrata (Linnaeus, 1761) 

Twenty-one specimens (cl. 6 to 16 mm) have been examined from: Mediterra
nean coast of Israel (further data unknown), off Na'hariya (sample 553), Haifa 
Bay (samples 108, 180, 223, 241, 330, 352, 353, 388), off Aflit (sample 509). 
They were collected at depths between 27 and 55 m. The six ovigerous females 
(cl. 6 to 13 mm) of this collection were taken in January, June and July (samples 
353, 509, 553). Two specimens of sample 509 carried a Rhizocephalan parasite 
under the abdomen. 

Macropodia rostrata inhabits the entire Mediterranean, the Black Sea, and the 
E Atlantic between the Murman coast and S Africa. E Mediterranean records are: 
Methone ( =Modon) Bay, and Marathonesi Island, Lakonia Bay, S Greece (Gue
rin 1832, as Stenorhynchus phalangium), near S end of the Bosporus, and near 
Princes Islands ( = Kizil Adalar), E Sea of Marmara (Ostroumoff 1896, as-Ste
norhynchus phalangium), Ras Beirut, Lebanon (Monod 1931) near Alexandria, 
Egypt (Balss 1936). 

Macropodia longirostris (Fabricius, 1775) 

Macropodia longirostris Steinitz, 1933, p. 148; Bodenheimer, 1935, p. 466; Bo
denheimer, 1937, p. 281. 

The insertion of this species in the list of Israel Decapoda is solely based on 
Steinitz' above record. All Israel representatives of this genus examined by us be
long either to M. rostrata or to M. longipes. Steinitz' material probably was col
lected in Haifa Bay. 

The species has been reported from the entire Mediterranean, the Black Sea 
and the E Atlantic between the Faeroes and Senegal. E Mediterranean records are: 
Pha'leron Bay near Athens, Greece (Athanassopoulos, 1917), E part of Sea of 
Marmara, near Princes Islands ( = Kizil Adalar), near Kalikratia, near Tekirdagh 
(=Rodosto), and near Aphisia Island, Sea of Marmara (Ostroumoff, 1896, < as 
Stenorhynchus longirostris and 5". aegyptius), Ras Beirut, Lebanon (Monod, 1931), 
Israel (Bodenheimer, 1935, 1937), Haifa, Israel (Steiqitz, 1933), Egypt (Au-
douin, 1826, as Stenorhynchus phalangium; H. Milne Edwards, 1834, as Steno-
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rynchus egyptius), near Alexandria, Egypt (Balss, 1936). A syntype of Stenoryn-
chus egyptius H. Milne Edwards, 1834, is present in the collection of the Rijks-
museum van Natuurlijke Historic at Leiden. The specimen, which was collected 
in Egypt, proves to be a typical Macro podia longirostris (Fa'br.). 

Macropodia longipes (A. Milne Edwards and Bouvier, 1894) 

Macropodia longirostris Gottlieb, 1953, p. 440. 

Five specimens of this species (cl. 12 to 18 mm) were collected at the following 
localities: Haifa Bay (trawl, 9.IV.1946), off Nabi Yunis (depth 146 m, 5.V.1953). 

Until now Macropodia longipes has only been reported from the French and 
Spanish coasts of the W Mediterranean; it was not yet known from the E Medi
terranean. 

I V . THE DISTRIBUTION OF THE DECAPOD CRUSTACEA 

OF THE MEDITERRANEAN COAST OF ISRAEL 

The Decapoda of the Mediterranean coast of Israel may be divided into two main 
components: the Atlantic element and the Indo-West Pacific. The Atlantic com
ponent is by far the larger of the two, consisting of 101 of the 117 species (36 
Macrura, 20 Anomura and 45 Brachyura). Most of these species (33 Macrura, 
18 Anomura and 40 Brachyura) inhabit the entire Mediterranean, generally pe
netrating into the E Atlantic and sometimes into the Black Sea. A second category, 
consisting of 2 Macrura, 2 Anomura and 4 Brachyura, is entirely or practically 
entirely absent in the European part of the Mediterranean, occurring in the E At
lantic, along the N African coast and along the coasts of Israel and Syria; a very 
good example is Ocypode cursor, which seems to be very common on the W and 
N coast of Africa, going eastwards as far as Egypt, Israel and Syria. Apart from 
an old record from Greece (Guerin 1832) this very conspicuous and character
istic species has not been mentioned at all from the European shores of the Medi
terranean. The distribution of Albunea carabus is very similar (W Africa, Algeria,, 
Israel, with an old record (Rafkiesque 1814) from Sicily and one from Menorca). 
In this second category the species Athanas amazone, Salmoneus jarli, Munida 
curvimana, Micropanope rufopunctata, Maja goltziana and Pachygrapsus transversus 
have also to be placed, since they are known from the E Atlantic (various loca
lities between Portugal and the Gulf of Guinea) and from Israel, in a few cases 
{Micropanope and Pachygrapsus) also being known from Egypt; some of these spe
cies {Athanas, Salmoneus, Micropanope) are small and may easily escape notice, 
so that it is possible that they may be found eventually in the N Mediterranean 
and thus actually belong to the first category. The new species Automate branchia-
lis is also ranged under the Atlantic elements since it is far closer related to the 
Atlantic than to the Indo-West Pacific species of the genus; as so little is known 
about the distribution of this species, it cannot at the moment be placed in either of 
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the two above mentioned categories. Another Atlantic species which forms a cate
gory in itself is Callmectes sapidus, an American Brachyuran, which has uninten
tionally been introduced into Israel waters. 

The Indo-West Pacific component of the Israel Mediterranean Decapod fauna 
consists of 16 species (9 Macrura, 7 Brachyura). All of these species obviously are 
recent immigrants which arrived in the Mediterranean by way of the Suez Canal. 

V. APPENDIX 

LIST OF THE SPECIES OF MARINE DECAPOD CRUSTACEA REPORTED 

FROM THE MEDITERRANEAN, EAST OF 20° E. 

Suborder M A C R U R A 

Family S E R G E S T I D A E 

Sergestes arctic us Kroyer 1855 
Under the name "Sergestes arachnipodus De Nat." Ostroumoff (1896 p. 67) reported a 

species from near Kalolimno ( = Imralu) Island, Sea of Marmara. It is generally supposed 
that Sergestes arachnipodus (Cocco) De Natale is identical with Sergestes arcticus, but this 
is not entirely certain. Ostroumoff's record therefore is somewhat doubtful. According to 
Hansen (1922, p. 73) S. arcticus occurs in the Mediterranean to the west of 6°E. 
Sergestes tenuiremis Kroyer 1855 

Eastern basin of the Sea of Marmara (Ostroumoff 1896). Hansen (1922, p. 90 does not 
mention this species from the Mediterranean. 
Sergestes robustus Smith 1882 

South of Crete, 35° 8' N 24° 4'E (Adensamer 1898). 
Sergestes corniculum Kroyer 1855 (See p. 13) 
Sergestes vigilax Stimpson I860 

E Mediterranean, 32° 41 ' — 38° l l ' N 19° 44' — 33° 35'E (Konig 1895, as Sergia 
Clausi Konig, and Sergestes oculatus Kroyer). 
Lucifer typus H. Milne Edwards 1837 (See p. 14) 
Lucifer hanseni Nobili 1905 

Port Said, Egypt (Balss 1927, Gurney 1927, Fox 1927a), Suez Canal near Kabret (Balss 
1927, Gurney 1927, Fox 1927a). According to Balss, the identification of this material is 
not certain. 

Family P E N A E I D A E 

Solenocera membranaceum (Riso 1816) (See p. 14) 
Gennadas elegans (Smith 1882) 

Sea of Marmara, 40° 48'N 27° 59'E; Gulf of Korinthos, Greece, 38° 10'N 22° 33'E; 
Sporades, 37° 52'N 26° 22'E E of Rhodes, 35° 59'N 28° 14'E; N of Egypt, 32° 31'N 
26° 51'E (Stephensen 1923). 
Aristeus antennatus (Risso 1816) (see p. 14) 
Aristaeomorpha foliacea (Risso 1827) (See p. 15) 
Penaeus kerathurus (Forskal 1775) (See p. 15) 
Penaeus japonicus Bate 1888 (See p. 16) 
Penaeus semisulcatus De Haan 1844 (See p. 16) 
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Parapenaeus longirostris (Lucas ,1846) (See p. 18) 
Metapenaeus stebbingi Nobili 1904 

Syria and Egypt (Gruvel 1928), Port Said, Egypt (Balss 1927, Fox 1927a, Monod 1930, 
1931, Gruvel 1931, 1936, Burkenroad 1934), Suez Canal (Krukenberg 1888, Balss 1927, Fox 
1927a, Gurney 1927, Gruvel 1936, Monod 1937, Holthuis 1936), Bay of Abukir near 
Alexandria, Egypt (Balss 1936). 
Metapenaeus monoceros (Fabricius 1798) (See p. 19) 
Trachypenaeus curvirostris (Stimpson I860) (See p. 20) 
Sicyonia carinata (Briinnich 1768) (See p. 22) 

Family O P L O P H O R I D A E 

Acanthephyra pelagica (Risso 1816) 
Off Turkey, 35° 59'N 28° 14'E (Stephensen 1923, as A. multispina), 

Acanthephyra eximia Smith 1884 
W of Crete, 35° 26'N 23° 18'E; S of Crete, 34° 45'N 24° 23'E and 35° 4'N 

24° 17'E; N of Egypt, 31° 39'N 28° 52'E; off Cyrenaica, 33° l l ' N 22° 23'E and 33° 
4 'N 21° 16'E (Adensamer 1898, as A. pulchra). 

Family N E M A T O C A R C I N I D A E 

Nematocarcinus ensifer (Smith 1882) 
W. of Crete, 35° 26'N 23° 18'E; N of Crete 35° 59N 25° 8'E; S of Crete, 

34° 42'N 25° 14'E; off Cyrenaica, 33° 4'N21° 16'E (Adensamer 1898). 

Family P A S I P H A E I D A E 
Pasiphaea multidentata Esmark 1866 

Off SW Turkey, 35° 59'N 28° 14'E (Stephensen 1923). 
Paiyiphaem J ivndu-(Risso 1816)--
Pasiphaea sivado (Risso 1816) 

Gulf of Korinthos, Greece, 38° 10'N 22° 35'E (Stephensen 1923), Sapientza and Astros, 
S Greece; Naxos, Cyclades (Guerin 1832), Sea of Marmara, 40° 48'N 27° 54'E; Sporades, 
37° 52'N 26° 22'E (Stephensen 1923). 
Leptochela aculeocaudata Paulson 1875 

Near Alexandria, Egypt (Balss 1936). 
Leptochela pugnax De Man 1916 (See p. 22) 

Family P A L A E M O N I D A E 

Palaemon (Palaemon) adspersus Rathke 1837 (Seep. 23) 
Palaemon {Palaemon) longirostris H. Milne Edwards 1837 (See p. 23) 
Palaemon (Palaemon) xiphias (Risso 1827) (See p. 24) 
Palaemon (Palaemon) serratus (Pennant 1777) (See p. 24) 
Palaemon (Palaeander) elegans Rathke 1837 (See p. 25) 
Brachycarpus biunguiculatus (Lucas 1846) (See p. 26) 
Palaemonella vestigialis Kemp 1922 (See p. 26) 
Periclimenes (Periclimenes) scriptus (Risso 1822) 

Cephalonia Island, W Greece (Heller 1863). 
Periclimenes (Harpilius) calmani Tattersall 1921 

Port Said, Egypt (Balls 1927, Fox 1927a, Gurney 1927a), also in the Suez Canal in Lake 
Timsah and at Kabret (Balss 1927, Gurney 1927, 1927a, Fox 1927a) and in the Great Bitter 
Lake (Holthuis 1956). 
Pontonia pinnophylax (Otto 1821) 

Sapientza, S. Greece (Guerin 1832, as P. custos), Greece, (Sharp 1893, as P. custos) 
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Hhodes (Santucci 1928, as P. custos), Smyrna ( = Izmir), W Turkey (Hasselquist 1757). 
In the Museum of the Academy of Natural Sciences at Philadelphia, U.S.A. there are 

7 specimens labelled Greece (Guerin coll. no. 338, T. B. Wilson); these evidently are 
•Guerin's (1832) and Sharp's (1893) specimens. 
Typton spongicola Costa 1844 (See p. 27) 

Family A L P H E I D A E 

Athanas nitescens (Leach 1814) (See p. 27) 
Athanas amazone Holthuis 1951 (See p. 32) 
Automate branchialis n.sp. (See p. 34) 
Salmoneus ? jarli (Holthuis 1951) See p. 39) 
Alpheus glaber (Olivi 1792) See p. 40) 
Alpheus rnacrocheles (Hailstone 1835) 

Sporades, 37° 37'N 26° 58'E (Adensamer 1898). 
Alpheus dentipes Guerin 1832 (See p. 41) 
Alpheus crassimanus Heller 1862 

Alexandria, Egypt (Balss 1936), Suez Canal (Gruvel 1936, Monod 1937). Forest and 
Guinot (1956) mentioned the species from Sfax, Tunisia. 
Aupheus audouini Coutiere 1905 (See p. 41) 
Alpheus inopinatus n.sp. (See p. 42) 
Synalpheus gambarelloides (Nardo 1847) (See p. 48) 

Family O G Y R I D I D A E 

Ogyrides mjobergi (Balss 1921) (See p. 48) 

Family H I P P O L Y T I D A E 

Hippolyte inermis Leach 1815 
Pelopennesos, Greece (Guerin 1832, as Hippolytus brullei; Sharp 1893, as Virbius viri-

dis) Ras Beirut and St. George's Bay, Beirut, Lebanon (Monod 1931, as H. pride auxiand), 
near Alexandria, Egypt (Balss 1936, as H. pride•auxiana). 

A type specimen of Hippolytus brullei Guerin from Greece is preserved in the collection 
of the Philadelphia Academy of Natural Sciences; the specimen has also been mentioned 
by Sharp (1893). 
Hippolyte longirostris (Czerniavsky 1869) (See p. 51) 
Thoralus cranchii (Leach 1817) (See p. 51) 

Family P R O C E S S I D A E 

Process a canaliculata Leach 1815 (See p. 52) 
Processa edulis (Risso 1816) 

Near the islands of Marmara and Aphisia, and near Gallipoli, Sea of Marmara (Ostrou-
moff 1896), Naxos, Cyclades and several other, not specified localities in S Greece (Guerin 
1832), Sporades, 36° 47'N 26° 29'E (Adensamer 1898), Mediterranean coast of Egypt 
(Kaiser 1889). AH records are under the name Nika edulis; they may be based on any of 

the 8 European species of Processa. 
Processa elegantula Nouvel and Holthuis 1957 

The Station Marine d'Endoume at Marseilles recently donated to the Rijksmuseum van 
Natuurlijke Histoire at Leiden a specimen of this species from off Lividia Point, Kalamata 
Gulf, Greece, 36° 46' 15" N 21° 59' 20" E, depth 63 m, IX.1955, Cruise of the "Caly
pso" Sta. 725. 

Family P A N D A L I D A E 

Plesionika edwardsii (Brandt 1851) (See p. 53) 
Plesionika martia (A. Milne Edwards 1883) 
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E of the Peloponnesos, Greece, 36° 58'N 24° 18'E and 36° 40'N 23° 52'E; N W of 
Crete, 35° 59'N 22° 56'E, 35° 48'N 23° 34'E and 35° 45'N 23° l l 'E; N 
of Crete, 36° 9'N 25° 50'E; Sporades, 36° 47'N 26° 29'E, and 36° 37'N 26° 
43'E; N of Cyrenaica, 33° 56'N 22° 56'E (Adensamer 1898). 
Plesionika acanthonotus (Smith 1882) 

N W of Crete, 36° 19'N 23° 16'E (Adensamer 1898, as Pandalus geniculars). 
Plesionika heterocarpus (Costa 1871) 

Off the S coast of Marmara Island, Sea of Marmara (Ostroumoff 1896), E of the Pelo
ponnesos, 36° 59'N 24° 29'E (Adensamer 1898). 
Pandalina brevirostris (Rathke 1843) 
E of the Peloponnesos, 36° 59'N 24° 29'E (Adensamer 1898). 
Chlorotocus crassicornis (Costa 1871) (See p. 53) 
I cot opus amplissimus Coutiere 1907 (See p. 53) 

Family C R A N G O N I D A E 

Crangon crangon (Linnaeus 1758) 
Phaleron Bay near Athens, Greece (Athanassopoulos 1917, as C. vulgaris), Istanbul 

fish market (Ninni 1923). 
Pontophilus spinosus (Leach 1815) 

N W of Crete, 35° 59'N 22° 56'E; E of the Peloponnesos, Greece, 37° O'N 24° 28'E, 
36° 59'N 24° 29'E; Sporades, 39° 28'N 25° 37'E 36° 47'N 26° 29'E, and 36° 
37'N 26° 43'E (Adensamer 1898). 
Pontophilus bispinosus Westwood 1835 (See p. 54) 
Pontocaris catapbracta (Olivi 1792) (See p. 53) 

Family P O L Y C H E L I D ' A E 

Polycheles typhlops Heller 1862 
E of the Peloponnesos, Greece, 36° 40'N 23° 52'E; N W of Crete, 36° 19'N 23° 16'E, and 

35° 48'N 23° 34'E (Steindachner 1891, Adensamer 1898), N W of Crete, 35° 56'N 22° 55'E; 
N of Crete, 36° 23'N 24° l l 'E (Adensamer 1898), S of Crete, 34° 45'N 24° 23'E (Stein
dachner 1891), off SW Turkey, 36° 33'N 28° 59'E; N of Egypt, 32° 22'N 31° 45'E 
(Adensamer 1898); W of Alexandria, 31° 39'N 28° 52'E; N of Cyrenaica, 33° 56'N 
22° 56'E (Steindachner 1891, Adensamer 1898), N of Cyrenaica, 33° l l ' N 22° 23'E 
(Adensamer 1898). 

Family P A L I N U R I D A E 

Palinurus elephas (Fabricius 1787) 
Aristotle (see Thompson, 1910, §549b, lines 17-18, under cra.w(ish,Palinurus vulgaris) 

mentioned this species from Greece: "crawfish in the neighbourhood of Sigeum and Mount 
Athos". Other records from the E Mediterranean are: Sea of Marmara (Thompson 1912, 
Ninni 1923), Skiathos, N Sporades (Thompson 1912), Skyros and Kyra Panaghia, N Spora
des (Athanassopoulos 1926), Syros, Cyclades (Guerin 1832, as P. locusta; Thompson 1912), 
Possedimento and Furni near Samos (Maldura 1938), Levita, Patmos ( = Patmo), Calchi 
Leros (=Lero), Kos (=Coo), and Episkopi (=Piscopi), Sporades (Maldura 1938), Calchi 
(Maldura 1938, Tortonose 1947), Smyrna (-Izmir), Turkey (Caiman 1912). As pointed 
out by Gruvel (1928, p. 45; 1929, p. 1698; 1930, p. 38; 1931, p. 115) and Bodenheimer 
(1935, p. 466), this species does not occur along the coasts of Syria, Israel, and Egypt. 

Family s C Y L L A R I D A E 

Scyllarus arctus (Linnaeus 1758) (Seep. 54) 
Scyllarides latus (Latreille 1803) (See p. 55) 
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Family N E P H R O P S I D A E 
Nephrops norvegicus (Linnaeus 1758) 

Phaleron Bay near Athens, Greece (Athanassopoulos 1917), Egypt (Holthuis 1945). 
Homarus gammarus (Linnaeus 1758) 

Aristotle (see Thompson 1910, §549b, lines 16-17, under lobster, Homarus vulgaris) re
corded the species from Greece: "in the Hellespont [=Dardanelles] and on the coast of 
Thasos". Other records from the E Me'diterran'ean are: Bosporus (Ninni 1923), Sea of 
Marmara (Thompson 1912, Ninni 1923), Skiathos, N Sporades (Thompson 1912), Skyros, 
N Sporades (Athanassopoulos 1926), market of Athens (Athanassopoulos 1926), Syros, Cyc
lases (Thompson 1912), Smyrna ( = Izmir), Turkey (Caiman 1912). According to Maldura 
(1938) the species does not occur near Rhodes, While Gruvel (1928, 1929, 1930, 1931) 
and Bod'enheimer (1935, p. 466) point to its absence from the Syria'n, Israel arid Egypt 
coasts. Three small specimens from Istanbul (ho date; G. P. Marsh) are in the collection 
of the U.S. National Museum, Washington D.C. 

Family L A O M E D I I D A E 
Jaxea nocturna Nardo 1847 (See p. 55) 

Family C A L L I A N A S S I D A E 

Callianassa minor Gourret 1887 (See p. 56) 
Callianassa tyrrhena (Petagna 1792) (See p. 62) 
Callianassa subterranea (Montagu 1808) 

Phaleron Bay near Athens, Greece (Athanassopoulos 1917), Benghazi, Cyrenaica (Colosi 
1923). The very confused state of the systematics of Callianassa makes it quite doubtful 
whether the specimens on which these records are based, are correctly identified with Leach's 
species. 
Upogebia deltaura (Leach 1815) (See p. 66) 
Upogebia pusilla (Petagna 1792). 

Gulf of Argolis (=Argos) off Nauplion ( = Napoli de Romanie), Greece (Guerin 1832, 
as Gebia littoralis), Crete (Lucas 1853, Raulin 1870, both as Gebia (Thalassina littoralis), 
Suez Canal (Monod 1937), near Alexandria, Egypt (Balss 1936). 
Upogebia tipica (Nardo 1869) (See p. 65) 

Suborder A N O M U R A 

Family P A G U R I D A E 

Paguristes oculatus (Fabricius 1775) (See p. 67) 
Clibanarius erythropus (Latreille 1818) (See p. 67) 
Calcinus ornatus (P. Roux 1830) (See p. 68) 
Diogenes pugilator (P. Roux 1829) See p. 68) 
Dardanus arrosor (Herbst 1796) (See p. 69) 
Dardanus callidus (Risso 1827) (See p. 69) 
Pagurus bernhardus (Linnaeus 1758) 

Peloponnesos, Greece (Guerin 1832). This record probably is based on specimens of 
a different species, possibly P. prideauxi Leach. 
Pagurus sculptimanus Lucas 1846 (See p. 70) 
Pagurus spinimanus Lucas 1846 (See p. 70) 
Pagurus alatus Fabricius 1775 (See p. 71) 
Pagurus prideauxi Leach 1815 (See p. 71) 
Pagurus anachoretus Risso 1827 (See p. 71) 
Catapaguroides timid us (P. Roux 1830) ('See p. 72) 
Anapagurus laevis (Bell 1846) (See p. 72) 
Anapagurus bicorniger A. Milne Edwards and Bouvier 1892 (See p. 73) "' 
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Family G A L A T H E I D A E 

Galathea intermedia Lilljeborg 1851 (See p. 73) 
Galathea strigosa (Linnaeus 1761) 

Cape Tainaron and Marathonesi, S Greece (Guerin 1832), Rhodes (Tortonese 1947). 
Galathea squamijera Leach 1814 (See p. 73 

' r , e / Y ? Galathea (squamifera Loach 1-8-14 (Sec pr-73T 
Emb/eto* s end of Bosporus, and near Marmara Island, Sea of Marmara (Ostroumoff 1896)* 

f&**f Sporades, 37° 37*N 26° 58'E (Adensamer 1898), Gulf of Alexandretta (=Iskenderon)„ 
Turkey (Monod 1931). 
Munida rugosa (Fabricius 1775) 

E of the Peloponnesos, Greece, 36° 58'N 24° 18'E and 36° 59'N 24° 29'E (Adensamer 
1898, as M. bamffica), near Marmara Island, Sea of Marmara (Ostroumoff 1896). 
Munida tenuimana Sars 1871 

Near Ocsia, E Sea of Marmara (Ostroumoff 1896). 
Munida curvimana A. Milne Edwards and Bouvier 1894 (See p. 74). 

Family P O R C E L L A N I D A E 

Porcellana longicornis (Linnaeus 1767) (See p. 76) 
Porcellana platycheles (Pennant 1777) (See p. 77) 
Petrolisthes boscii (Audoin 1826) , . . . . . . 

Pylos, Methone (=Modon), and Gulf of Argolis (=Argos), S Greece (Guenn 1832). 
It seems very improbable that Guerin's specimens actually belong to this species, which 
is known only from the Indo-West Pacific region. Without examination of the original 
material, little can be said about its identy. 

Family A L B U N E I D A E 

Albunea carabus (Linnaeus 1758) (See p. 77). 

Suborder B R A C H Y U R A 

Family D R O M I I D A E 

Dromia personata (Linnaeus 1758) (See p. 78) 

Family H O M O L I D A E 

Homola barbata (Fabricius 1793) (See p. 78) 
Paromola cuvieri (Risso 1816) 

Methana peninsula, Gulf of Aigina, S Greece (Guerin 1832). ; 

Family D O R I P P I D A E 

Dorippe lanata (Linnaeus 1767) (See p. 78) 
Ethusa mascarone (Herbst 1785) (See p. 79) • 

Family C A L A P P I D A E 

Calappa granulata (Linnaeus 1767) (See p. 79) 

Family L E U C O S I I D A E 

Ebalia nux A. Milne Edwards 1881 
W of the Peloponnesos, Greece, 37° 14'N 21° 2'E; N W of Crete, 35° 59'N 22° 56'E. 

36° 7'N 23° 8'E, 35° 48'N 23° 34'E, E of the Peloponnesos, 36° 40'N 23° 52'E, 36° 58'N 
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24° 18'E, 36° 59'N 24° 29'E; N of Crete, 36° 9'N 25° 50'E, 36° 23'N 24° l l 'E, 
36° 25'N 24° 24'E; N Aegean, 40° 8"N 24° 42'E; Sporades, 36° 47'N 26° 29'E, 36° 
37'N 26° 43'E; N of Cyprus, 35° 57'N 32° 51'E; N of Cyrenaica, 33° 56'N 22° 56'E 
(Adensamer 1898). 

Ehalia granulosa H. Milne Edwards 1837 (See p. 79) 
Ebalia crane hit Leach 1817 (See p. 80) 
Ebalia tuberosa (Pennant 1777) 

NW. of Crete, 36° 3'N 23° 6'E (Adensamer 1898). 
Merocryptus boletifer A. Milne Edwards and Bouvier 1894 

N W of Crete, 36° 3'N 23° 6'E (Adensamer 1898). 
Myra fug ax (Fabricius 1798) (See p. 81) 
Leucosia signata Paulson 1875 (See p. 81) 
Philyra globulosa (Bosc 1801) 

Phaleron Bay near Athens, Greece (Athanassopoulos 1917). Athanassopoulos recorded 
this Indo-West Pacific species to be "assez commun" in Phaleron Bay. This record must 
be considered with a great deal of reserve, since the species has neither before nor after
wards been reported from outside the Indo-West Pacific region. 
Ilia nucleus (Linnaeus 1758) (See p. 82) 
Ixa monodi Holthuis and Gottlieb 1956 

Mersin Bay, SE Turkey (Holthuis and Gottlieb 1956). 

Family C O R Y S T I D A E 

Corystes cassivelaunus (Pennant 1777) 
Scarpanto, Aegean Sea (Santucci 1928). 

Family C A N C R I D A E 

Cancer pagurus Linnaeus 1758 
Peloponnesos, Greece (Guerin 1832) 

Family P I R I M E L I D A E 

Pirimela dentkulata (Montagu 1808) (See p. 82) 

Family P O R T U N I D A E 

Carcinus mediterraneus Czerniavsky 1884 (See p. 82). 
Portumnus latipes (Pennant 177) (See p. 85) 
Xaiva biguttata (Risso 1816) (See p. 85) 
Macropipus arcuatus (Leach 1814) 

Phaleron Bay near Athens, Greece (Athanassopoulos 1917, as Portunus rondeletii), S 
end of Bosporus, near Princes Islands ( = Kizil Adalar), and near Gallipoli, Sea of Mar
mara (Ostroumoff 1896), Kos ( = Coo), Sporades (Santucci 1928), Rhodes (Santucci 1928, 
Torionose 1947), Egypt (Audouin 1826, as Portunus Rondeleti), near Alexandria, Egypt 
(Balss 1936), Tolmeta, Cyrenaica (Colosi 1923). 
Macropipus puber (Linnaeus 1767) 

Phaleron Bay near Athens, Greece (Athanassopoulos 1917). 
Macropipus corrugatus (Pennant 1777) 

S end of Bosporus, Sea of Marmara (Ostroumoff 1896), Rhodes (Tortonese 1947), Suez 
Canal: Great Bitter Lake (Holthuis 1956). 
Macropipus parvulus (Parisi 1915) (See p. 86). 
Macropipus pusillus (Leach 1815) (See p. 86). 
Macropipus vernalis (Risso 1816) (See p. 86). 
Macropipus holsatus (Fabricius 1798). 

Near Marmara Island, Sea of Marmara (Ostroumoff 1896). 
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Macropipus marmoreus (Leach 1814) 
St. Georges Bay, Beirut, Lebanon (Monod 1931). It is possible that the E Mediterranean 

specimens referred to in the literature as Portunus ( — Macropipus) marmoreus and P. hol-
satus actually belong to M. vernalis. 
Macropipus depurator (Linnaeus 1758) (See p. 88) 
Macropipus tuberculatum (Roux 1830) 

N W of Crete, 35° 59"N 22° 56'E; E of the Peloponnesos, Greece, 36° 40 'N 
23° 52'E (Steindachner 1891, Adensamer 1898), Cydades, 36° 59'N 24° 29'E (Adensamer 
1898). 
Bathynectes longipes (Risso 1816) 

Phaleron Bay near Athens, Greece (Athanassopoulos 1917), near Princes Islands ( = 
Kizil Adalar) and near Gallipoli, Sea of Marmara (Ostroumoff 1896). 
Bathynectes superba (Costa 1853) 

N W of Crete, 35° 45'N 23° l l 'E; E of the Peloponnesos, 36° 58'N 24° 18'E (Aden
samer 1898). 
Charybdis hellerii (A. Milne Edwards 1867) (See p. 88). 
Charybdis sexdentata (Herbst 1783) (See p. 89) 
Thalamita admete (Herbst 1803) 

Gulf of Aigina near Methana Peninsula, S Greece (Guerin 1832). 
Thalamita poissonii (Audoin 1826) (See p. 89) 
Callinectes sapidus Rathbun 1896 (See p. 91) 
Portunus hastatus (Linnaeus 1767) (See p. 91) 
Portunus pelagicus (Linnaeus 1758) (See p. 92) 

Family X A N T H I D A E 

Xantho poressa (Olivi 1792) (See p. 92) 
Xantho granulicarpus Forest 1953 (See p. 93) 
Medaeus couchi (Couch 1851) 

N W of Crete, 35° 48'N 23° 34'E, 35° 59'N 22° 56'E, and 36° 7'N 23° 8'E; N of 
Crete, 36° 26'N 25° 24'E; E of the Peloponnesos 36° 40 'N 23° 52'E, and 36° 59 'N 
24° 29'E; Sporades, 36° 47'N 26° 29'E, and 37° 37'N 26° 58'E; N Aegean Sea, 39° 
28'N 25° 37'E (Adensamer 1898, as Xantho tuberculatd), near Kalolimno (=Imralu) Island, 
near Eregli, and near Marmara Island, Sea of Marmara (Ostroumoff 1896, as X. tuber
culatd). 
Micropanope rufopunctata (A. Milne Edwards 1869) (See p. 94) 
Actaea rufopunctata (H. Milne Edwards 1834) 

Near Alexandria, Egypt (Balss 1936), Mersin Bay, SE Turkey (Holthuis and Gottlieb 
1956). 
Pilumnopeus vauquelini (Audouin 1826) (See p. 96) 
Heteropanope laevis (Dana 1852) 

Port Said, Egypt (Caiman 1927, Fox 1927), Suez Canal (Caiman 1927, Fox 1927, Gruvel 
1936, Monod 1937, 1938). 
Pilumnus hirtellus (Linnaeus 1761) (See p. 96) 
Pilumnus spinifer H. Milne Edwards 1834 (See p. 97) 
Pilumnus hirsutus Stimpson 1858 

Near Alexandria, Egypt (Balss 1936). 
Eriphia verrucosa (Forskal 1775) (See p. 98). 

Family G O N E P L A C I D A E 

Geryon tridens Kroyer 1837 
E part of Sea of Marmara (Ostroumoff 1896). 

Eucrate crenata (De Haan 1835) 
Port Said, Egypt (Caiman 1927, Fox 1927), Suez Canal (Caiman 1927, Fox 1927, Monod 

1937, 1938, Tortonese 1947b, 1952, Holthuis 1956), near Alexandria (Balss 1936). 
Goneplax rhomboides (Linnaeus 1758) (See p. 99) 
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Family O C Y P O D I D A E 

Ocypode cursor (Linnaeus 1758) (See p. 99). 

Family G R A P S I D A E 

Pachygrapsus marmoratus (Fabricius 1787) (See p. 100) 
Pachygrapsus transversus (Gibbes 1850) (See p. 101) 
Planes minutus (Linnaeus 1758) (See p. 102) 
Brachynotus sexdentatus (Risso 1827) (See p. 102) 

Family P I N N O T H E R I D A E 

Pinnotheres pisum (Linnaeus 1767) (See p. 103) 
Pinnotheres pinnotheres (Linnaeus 1758) 

Sapientza, S. Greece (Guerin 1832, as P. veterum), ? Phaleron Bay near Athens, Greece 
(Athanassopoulus 1917, see also p. 104), Istanbul and Smyrna (=Izmir), Turkey (Forskal 
1775). 

Family P A L I C I D A E 

Palicus caronii (P. Roux 1830) (See p. 104) 

Family P A R T H E N O P I D A E 

Lambrus angulifrons (Latreille 1825) (See p. 104) 
Lambrus macrochelos (Herbst 1790) (See p. 104) 
Lambrus massena Roux 1830 (See p. 105) 
Lambrus expansus Miers 1879 

N W of Crete, 36° 3'N 23° 6'E (Adensamer 1898). 

Family M A J I D A E 

Maja squinado (Herbst 1788) (See p. 105) 
Maja verrucosa H. Milne Edwards 1834 (See p. 105) 
Maja goltziana Oliveira 1888 (See p. 106) 
Pisa tetraodon (Pennant, 1777) (See p. 108, under P. muscosd) 
Pisa corallina (Risso, 1816) (See p. 108, under P. muscosd) 
Pisa muscosa (Linnaeus 1758) (See p. 106) 
Pisa nodipes Leach 1815 (See p. 107) 
Pisa armata (Latreille 1803) 

Phaleron Bay near Athens, Greece (Athanassopoulos 1917, as P. armata and P. Gibbsn), 
near Princes Islands ( —Kizil Adalar), E Sea of Marmara (Ostroumoff 1896, as P. Gibbsii). 
Eurynome aspera (Pennant 1777) (See p. 108) 
Ergasticus clouei A. Milne Edwards 1881 

N of Crete, 36° 26'N 25° 24'E (Steindachner 1891, Adensamer 1898), Sporades, 36° 47'N 
26° 29'E; N of Cyprus, 35° 57'N 32° 51'E (Adensamer 1898). 
Acanthonyx lunulatus (Risso 1816) (See p. 108) 
Dorynchus thomsoni Thomson 1873 

S of the Peloponnesos, Greece, 36° 27'N 22° 18'E; Cyclades, 36° 40'N 23° 52'E, 
36° 25'N 24° 2'E, 36° 54'N 24° 7'E, 36° 23'N 24° l l 'E , 36° 5 8 ' N 24° 18'E, 36° 
25'N 24° 2'E, 37° 37'N 24° 33'E; N of Cyrenaica, 33° 56'N 22° 56'E (Adensamer 

1898, as Lispognathus thomsoni). 
Inachus dorsettensis (Pennant 1777) (See p. 108) 
Inachus phalangium (Fabricius, 1775) 

Near Alexandria, Egypt (Balss 1936, as /. dorynchus) 
Inachus leptochirus Leach 1817 

N W of Crete, 36° 3'N 23° 6'E (Adensamer 1898), Send of Bosporus, near Marmara 
Island, and near Gallipoli, Sea of Marmara (Ostroumoff 1896). 
Inachus thoracicus Roux 1830 

Sapientza, S Greece (Guerin 1832), Phaleron Bay near Athens (Athanassopoulos 1917), 
E coast of Pasha-Liman (=Aloni) Island, Sea of Marmara (Ostroumoff 1896). 
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Achaeus cranchii Leach 1817 
Bay of Aromata, S Greece, 36° 23'N 22° 29'E (Adensamer 1898), Phaleron Bay near 

Athens, Greece (Athanassopoulos 1917), near Alexandria, Egypt (Balss 1936). 
Macropodia rostrata (Linnaeus 1761) (See p. 109) 
Macropodia longirostris (Fabricius 1775) (See p. 109) 
Macropodia longipes (A Milne Edwards and Bouvier 1894) (See p. 110) 
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