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INTRODUCTION 

BenthiC' animals form an important part of the food of demersal 
fishes and so a study of their larvae could greatly contribute towards our 
knowledge of the economy of the sea. Many bottom animals fluctuate in 
numbers and location and it is perhaps through their larvae that the 
most immediate explanation of thes.e changes may be found. The larvae 
themseves are valuable as food of fish, for as S a vage (1931) observes, 
the Decapod larvae sometimes form an important part of the herring 
food. 

Bes;,des helping to find the breeding habits of the different species, 
the study of the larval . forms helps also for systema;tic classification, 
as often the classificatiion bas.ed on the study of the larval forms is well, 
founded. A:s G u r n _e y (1940) observes, the adult of Sergestes spp. are 
so similar that even for an expert it is rather difficult 1to separate the 
different forms; but the larval forms of these vary so remarka,bly in 
structure and form, especially in the early stages that erusy separation 
is possible. Kinowledge of the identity of the larvae together with the 
duration of larva! life may contribute a1so towards the study of ·the 
Ocean. currents. 

Among the early workers, C l a u s (1861-1886) has đone the most 
valuable oontributions towards the knowledge of decapod development. 
C a no (1891-1892) gave valuahle contributiop.s towards the develop­
ment of the Mediterranean spec~es. Mo nt i c e 11 i and L o Bi a n c o 
(1900--1902) and H e 1 d t (193~ and 1955) did excellent work regarding 
the .~evelopment of Mediterranean PeniaeidS. During recent years, our 
knowledge about the decapod larvae has been • very much increascd by 
the works of L e b o u r and G u r n e y, But even now as T h o r s o n 
(1946). observes very little is known from an ecological point of view, 
namely on the spawning and development of the group all the year round, 
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within a limited area,, in relation to temperature, salinity, food conditions 
etc. Step h e n se Ji (1923) has given valuable notes regarding the 
occurrence of the different larval forms obtained by the »Thor« expedition 
from the Mediterranean Sea. But no work has been hitherto done on the 
seasonal and zonal distribution of the decapod larvae in the Adriatic Sea. 
In the present paper, an attempt has been made to study the systematics 
and the occurence of the larvae in the plankton throughout the year to 
form a picture of the breeding season, zonal distribution, the breeding 
intensity etc. 

The main series collections was taken from the se.a near the Island 
Mljet. But collections taken from lake Mljet and some other stations in 
the Adriatic Sea are also made use of for the sake of comparison. The 
collections contain a variety of very interesting forms, and as far as 
possible the species have beeh identified. 

I take this opportunity to express my deep indebtedness to Dr. S. 
S t a n k o v i ć , Chairman of the Academic Council, Belgrad:e, for his 
valuable suggestions and supervision throughout the pe·riod of my work. 
I am grateful to Dr. T. š o 1 j a n and Dr. O. K a r 1 o v a c for giving this 

-problem f.or investig:1tion and for their valuabJe suggestions. To Dr. M. 
B u 1 j a n I am thankful for the inter.est he has shown in the work and 
for furnishing me with the hydrographical data collected from Mljet. To 
Prof. I. Hoenigman and Prof. T. Vu ,četić I am thankful for 
handing over to me the collections from Mljet and: to Prof. J. H u -r e for 
the valuable collections from the Dubrovnik area. 

The work w,as carried -out during the tenure of a st~pend awarded to 
me by the Federal People's Republic -of Yugoslavia, for which I am 
indebted to the Gommission for the Cultural Relations, Belgrade. 

MATERIAL AND :MlETHOD 

The main series of collectiollls of larvae · has been obtained from the 
plankton taken one to two miles south of Island Mljet (Gonoturska) in 
the Adriatic Sea. Wtth a view to study the seasonal intensity, uniform 
collections were. made once in every five w.eeks during day time, from 
February 1952 to March 1953, with. the same ,stramin n-sit (2m. diameter, 
6m. length, by oblique hauls from a depth of 60m. to . surface • and the. 
duration of time wrus kept as 30 minutes in a.11 the cases .. In this region 
the depth of water i:s a,bout_ 100m. and the sea b ottom fa mostly sandy. 



No. 3 5 

A series of collections from the lake Mljet (Vrhovačka), taken 
during the same period wHh H e n s e n net ( 73 cm: diameter) was • also 
analysed to study the probable difference in the seasonal occurrence of 
the larva! form!S under the lake ,conditions. 

Regarding the Mljet lake fauna some interesting aspects have been 
observed and so it will be worthwhile to mention about the topography 
of the lake-. Situatedi'in the Island Mljet, it is 1.69 sq. km. in area., having 
a greatest depth of 46m., is connected with the Adriatic Sea iby a shallow 

i 
ll-'"'"-2 - - -,'-,'=>-k---- - - --+------, ·-------,.--~ ... i 

(MIDDLE) 

Map I. Adriatic Sea (middle) showing the ,stations from where the major collections 
were mad~. • 
St. 1. Mljet (Gonoturska). 
St. 2. Mljet Lake (Vrbovačka) . 
St. 3. Dubrovnik (South of Sv. Andrija) . 

canal I about 4m. broad and lm. deep, through which there is a free flow 
of water during the tides. The lake itself is divided into two parts the 
Great lake ,and the Little lake, the former being nearer to the sea. Tha 
collections -referred to here have been taken from the Great lake. 

In -order to study the diurnal variations in the vertical distribution 
of the larvae, vertica[ collections were taken from three different depths 
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(0-10 m., 10-20 m., and 20----=g0 m.) in the lake Mljet using Na n se n 
closing net, 73 cm. diameter, dliring day and night. 

A series of horizontal collections taken from a station 6-7 miles 
south of light house Sv. Andrija (11-12 miles away form the main land) 
near Dubrovnik, every month from October 1951 to November 1952 in 
3 levels: 0-50 m., 50-100 m., and 100-150 m., where the depth of the 
sea is 160-170 m., usirng closing stramin net (»Utzor« net Manufactory, 
Kobenhav.en, lm. diameter) is also made use of, to study the seasonal· 
and zonal distribution of the different species. In this case the collections 
were takert between 9-10 A.M. in winter and 8-11 A.M. in summer and 
the duration of the haul was kept as 30 minutes. 

Another seri.es of vertical collections from Mljet (Gonoturska) from 
five levels (0-20 m., 20--A0 m., 40-60 m., 60---80 m., and 80-100 m.) is 
also made use of to study the vertical distribution of the most common 
species. 

The hydrographical data collected frorn Mljet (Gonoturska), Mljet 
lake (Vrbovačka) and Dubrovnik (Sv. Andrija) are given in the tables 
I to III. 

DE.SCRIPTION OF LARVAE 

In attempting to identify larv.ae in preserved material, the only 
clues to systematic position are our knowledg~ of larv.ae of which the 
identity has already been established and those foatures of the adult 
which appear late in larval life. Some of the specimens are hence referred 
only to their genera, with the ho,pe that future knowledge about them 
could locate them satisfactorily. 

The classification followed is that of Fen ne r A. Ch a c e Jr. 
(1951). Only the important and recent r ,eferences are given under each 
species as a complete list of the references are given by Gurne y (1939 
& 1942) in his monographs. 
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L i s t o f s p e c i e s. 

Order Decapoda 

Sub-order Natantia 

Tribe Penaeidea 

Family PENAEIDAE 

1. Gennadas elegans S rn i t h. 
2. Aristaeomorpha foliacea (Ris s o). 
3. Solenocera membranacea (H. M. E d w a r d s). 
4. Penaeus kerathurus F o r s k a 1. 
5. Penaeus sp. 
6. Sicyonia carinata O 1 iv i e r. 

Family SERGESTIDAE 

7. Sergestes arctiicus K r o y e r. 
8. Sergestes robustus S rn i t h. 
9. Sergestes corniculum K r o y e r. 

10. Sergestes sargassi O r trn. H a n s e n. 
11. Sergestes vigilax Sti rn p s o n .. 
12. Lucifer typus H. M. E d w a r d s. 

Tribe Caridea 

Family HOPLOPHORIDAE 

13. Acanthephyra purpurea A. M i 1 n e E d w a r d s. 

Family PROCESSIDAE 

14. Processa edulis (R i s s o). 
15. Processa canaliiculata L e a c h. 

Family PANDALIDAE 

16. Plesionika sp? 

Family · ALPHEIDAE 

17. Alpheus ruber M. Eidwards. 
i"B. Athanas nitescens Le a ch. 

7 
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Family CRANGONIDAE 

19. Philocheras sculptus (B e 11). 
20. P]J,ilocheras bispinosus (H a i Isto ne & W e s t w o od). 
21. Pontophilus spinosus L e a ch. 
22. Pontophilus norvegicus (S a r s) . . 

FamHy HIPPOL YTIĐAE 

23. Spirontocaris cranchii (Le a ch). 
24. Spirontocaris sp. 
25. Caridion steveni Le b o u r. 
26. Lysmata seticauđ,ata R i s s o. 
27. Latreutes sp. 

28. 
29. 
30. 
31. 
32. 

Family PALAEMONIDAE 

Leander serratus (P e nn a nt). 
Leander pacificus S timps on. 
Periclimenes sp. 
M esooaris sp. 1. 
Meso.caris sp. 2. 

Tribe . Stenopodidea 

Family STENOPODIDAE 

33. Stenopus spinosus R i s s o. 

Sub-order Reptantia 

Tribe Palinura 

Family P ALINURIDAE 

34. Palinurus vulgaris L at r. 

Family SCYLLARIDAE 

35. Scyllarus arctus Li n n e. 

Tribe Astacura 

Family HOMARIDAE 

36. Nephrops norvegicus (Li nn e) 

No. a 
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Tribe Anomura 

Family GALATHEIDAE 

37. Munida bamffica (P e nn a nt) . 
38. Gal,athea strigosa (L i n n a e s). 

39. Gal,athea squamif era L e a c h. 
40. GaZathea dispersa S p. B a te. 
41. Gal,athea intermedi.a Li 11 je bor g. 

Family PORCELLANIDAE 

42. Porcellana longicornis (P e nn a nt). 

Family AXIIDAE 

43. Axius stirynchus L e a c h. 

Family LAOMEDIIDAE 

44. Jaa;ea nocturna N a r do. 
45. Jaxea sp. 

Family CALLIANASSIIDAE 

46. Upogebia stell,ata (Mo nt.) 
4 7. Upogebia dJeltaura L e a ch. 
48. Callianassa subterranea L e a ch. 

Family PAGURIDAE 

49. Anapagurus chiroiacanthus (L i 11 j e b o r g). 
50. Eupagurus pubescens (K r o y e r). 

Tribe Brachyura 

Family DROMIDAE 

51. Dromia vulgaris M i 1 n e E d w a r d s. 

Family DORIPPIDAE 

52. Ethusa mascarone H e r b s t. 

Family LEUCOSIDAE 

53. E"balia tuber.osa (P'e nn a nt). 
54. Ebalia cranchii Le a c h. 

9 
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Family PQRTUNIDAE 

55. Portunus depurator (L i n n e) . 

56. Oarcinus maenas P e n n a nt. 

Family ATELECYCLIDAE 

57. Atelecyclus septemd!entatus (Mo nt agu). 

Family XANTHIDAE 

58. Xantho itncisus L e a c h. 

Family GONOPLACIDAE 

59. Gonoplax rhomboides (L i n n e). 

Family MAIIDAE 

60. Maia squinado (H e r b s t). 

Family PENAEIDAE 

GENNADAS ELEGANS Srni th (Figs. 1-17). 
S t e p h e n se n, 1923. 
H e 1 d t, 1938. 

No. 3 

The stages from protozoea II to thEdast mysis are represented in the 
collections. The protozoeae resemble in appearance those of Penaeus ke­
rathurus, but differ in the presence of lateral spines on the -fourth and 
dorsal spine on the sixth abdominal somites. H e 1 d t (1938) mentions 
only 4 mysis stages of this species ranging from 3.73 to 6.0 mm. in length. 
In the present collections 6 distinct stages may be demarked. 

PROTOZOEA II: Length 1.81 mm. 

PROTOZOEA III: Length 3.00 mm. 
Biramous rudiments of pleopods formed, each ti,pped with 2 setae. 

Abdominal somites bear dorsal spines, of which the second is the longest; 
last 3 somites bear lateral spines also. • • 

MYSIS I: Length of body 2.62 mm. Rostrum 1.00 mm. 
Eyes wiith small stalk. Supra-.ovbital ·lbn'g and islender, more than half 

as long as eye. Branchiostegal spine small. Abdominal somites 2 to 6 with 
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prominent dorsal spines, that of s'econd long and curved. Telson forked 
for 1h its length excluding the a1pical spines. Six spines present at the 
apices of each branch and at about the level of the for:king the lateral 
.sides of the telson show 2 small spines. 

Peduncle of first antenna indistinctly segmented into 3, bea1's 
an inner s,pine at about the middle of the basal segment. Second antenn& 

o-2mm 
0·31'1\ TI\. 

Fig. 1. Gennadas elegans, I mysis, profile. 
Fig. 2. , II antenna. 
Fig. 3. , IV peraeopod. 
Fig. 4. , telson & uropod. 

with flagellum smaller than scale; .scale with a single seta on the outer 
margin. Endoped of first peraeopod, 5-jointed, as long as the exopod; 
thir,d and fourth peraeopods small; fifth rudimentary. Fir.st pleopod 
appears as a very small bud. 

This stage corresponds to S t e p h e n s e n ' s specimen 3.5 mm. long 
and also that descrihed by C 1 a u s (1876). But in the present specimen 
the lateral Sil)ines ,of the telson are situated at about /1

3 the len~th of the 
telson from the free end, whereas in S .t e p h e n s e n ' s specimen these 
spirnes are situated »mid way on either 1side« of the telson. 

MYSLS II: Lengith of body 3.00 to 3.55 mm Rostrum 1.24 to 1.37 rom. 
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Most of the specimens obtained belong to this and the previous stage,­
the only remarkable differences are - the supraorbital spines get larger, 
branchiostegal spine is about ½ a:s long as hepatic, telson forked for 
sli~htly more than ¼ its length, the lateral spines of the telson are seen 

r-::--c-=,-----11 
1 

0 -2 mm 10-2mm 

Fig. 5. Gennadas elegans, II mysis, endopodite o•f III pera.!opod. 
Fig. 6. , IV peraeopod. 
Fig. 7. , V peraeo1Pod. 
Fig. 8. ,, , tip of II antenna. 
Fig. 9. , telson (distal part). 

in front of the fork, endopods of I to III peraepods segmented and alt 
pleopods appear as small buds. 

MYSIS III: Length of body 3.72 mm. Rostrum 1.03 mm. 
At this stage the telson is forked for slightly less than ¼ its length, 

excluding the apical spines. Lateral spines are seen still forward. Endopod 

11 

Fig. 10. Gennadas elegans, III mysis, II a.ritenna. 
Fig. 11. , telson. 
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of IV peraeopod shows 5 joints, that of V with 3 joirnts. Pleopods show 
minute bifurcation . 
.MYSIS IV: Length of hody 4.13 mm. Rostrum 1. 72 mm. 

Telson cleft for 1/s its length. Flagellum of II antenna long.er than 
antennal scale, its distal half shows 11 segments. Apical spine of 
antennal scale small. Propodus of first 3 peraeopods get enlarge·~, 

12 

17 

~ 
'6·1111 m -< 

' O·lmll1, . ---4 

0-1 mm 

Fig. 12. Gennadas elegans, IV mysis, II antenna . 
Fig. 13. , I peraeopod (endopodite). 
Fig. 14. ,, , V pleopod. 
Fig. 15. V mysis , I peraeorpod. 
Fig. 16. , telson. 
Fig. 17. , pleopod. 

beginning the formation of chelae. Endopod of V peraeopod with 5 joints. 
Fif th peraeopod bears 1 branchia, IV peraeopod 3 branchiae and the 
other ,peraeopods 2 each. 

MYSIS V: Length of body 4.86 mm. Rostrum 1.76 mm. 
Supra-orbital spine reduced in size. Peduncle of eye shows a lateral 

bulging. Telson deft for slightly less than 1
/ 0 its length. Flagella of I 

and II antennae very long. Pleopods longer, but without setae. 

:MYS.IS VI: Length of body 5.37 mm. Rostrum 2.00 mm. 
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Thls stage .resellllbles the fig. 128 of Heldt (1938). This seems to be 
the last mysis stage which moults in to the postlarva. La:teral prominences 
of the eye-stalk more prononuced. Telson cleft for 1h its length. Pleopods 
long, last one 2½ times the segment which bears it. Formation of setae 
vis~ble under the skin. In the case of pleopod, this stage seems to be more 
advanced than that figured by Heldt. 

Distribution: Stephensen (1923) observes that in the 
Mediterranean the larvae of this species were taken in December, January 
to April .and June and they were not found in the hotest months. 
The collections from Gonoturska and Dubrovnik also show the same 
result- the larvae being most aibundant in February antd no larva was 
obtained during the summer months. In the deep water regions the larvae 
are found to be distributed within 50 m. and only very few specimens were 
collected from greater depths. At Split also, the early stages of this 
species were obtained in large numbers during January and February, 
irndicati,ng the main breeding period of this species in the regions under 
inv~stigation. No larva was obtained from the lake. 

ARIST AEOMORPHA FOLIACEA Ris s o 

S te p h e n s e n, 1923. 

From the Mediterranean, larvae of this species have been recorded 
from 660-3500 m. (Step h e n se n Op. Crit.) greather than the depth . 
for the adult (400-1300 m.). The species is recorded for the first time 
from the Adriatic. 

The single .s.pecimen obtained in the December 1952 collection from 
Mljet, within 60m. of length 10.0 mm. (from tip of rostrum to end of 
telson, including the long apical spines) agrees with the discription of 
Step h e n se n (1923, pp. 15, 16) and seems to be at the same stage as 
shown in fig. 6 (Mysis IV?). 

Rostrum with 3 teeth dorsally, of which posterior most one very 
small. Flagellum of II antenna bears 3 small setae at the rounded apex. 
In Step h e n se n' s figure it is unarmed. First 3 peraeopods chelate 
though small and not developed. Pleopods about as long as the somites 
which bear them, formed on the first 5 rpleon segments, but without setae. 
Sixth abdominal somite bears . 5 pairs of short spiries in the v.entral 
region. 
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SOLENOCERA MEMBRAN ACEA (P hi 1 ip p i) Figs. 18-29 .. 

Step h e n se n, 1923 (S. siphonocera) 
H e 1 d t, 1938, 1955. 

15 

' PROTOZOEA II: Length of body 1.37 - 1.65 mm. (without ros.trum.) 
Rostrum 0.31 mm. 

Eye with a very small ventral papilla. Dorsal organ large. Body with 
prominent rostrum and supra-orbital and hepatic spines. Carapace with 
margina! lappets bearing teeth. Last 5 thoracic somites seen outside 
carapace. Each arm of the forked telson bears 7 setae. Third maxilliped 
small and biramous. The 5 peraeopods ap,pear as small ldbes on the 
ventral side of the thoracic somites. 

19 

..--i\ ,,.,~ 

. 05Tl\tn 

Fig. 18. Solenocera membranacea, II protozoea, dorsal view. 
Fig. 19. • , dorsal organ. 
Fig. 20. , II maxilliped 
Fig. 21. , III maxilli,ped. 

The present specimens are sma.ller than those found by Heldt which 
measure 2 - 2.3·· mm: The carapace also shows lesser number of spines 
than in the Tunisian specimens. Second maxillipeds resemble those of 
H e 1 d t (1955, p. 36), but III maxilliped is not so develop.ed as shown 
in her f.igures. Here the two lobes bear only end setae whicih are not 
plumose. 
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PROTOZOEA III: Length of body 3.41 - 3.75 mm. Rostrum 0.45 mm. 
Only last 2 thoracic somites seen outside the carapa.ce. Abdominal 

somites bear dorsal and lateral spines. Each arm of telson with 8 setae. 
Third maxilliiped larger, but w,ithout joints, bears only terminal setae. 
Five peraeopods present as leaf-like processes having terminal setae. 
Exopod of uropod with 5 and endopod with 3 setae. 

Fig. 22. Solenocera membranacea, III protoz.oea, dorsal view. 
Fig. 23. ,, ,, , uropod (ventral wiew). 
Fig. 24. Solenocera membranacea, I mysis, antennal scale. 
Fig: 25. , I ,pe.rae.opod -:-· chela. 
Fig. 26. , telson' & ·uropod. 

MYSIS I: Length of body 3.45 - 4.48 mm. Rostrurn 0.69 mm. 
Dorsal organ small. Carapace with 4 latera'l spiries anteriorly. 
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Lappets bearing teeth restricted to the antero-lateral and postero-lateral 
corners . .A:bdominal somites with dorsal, 1aJte.ral and dorso-lateral spiries. 
Flagellum of II antenna almost equal to scale, s-cale without distal spine. 
'Terminal segments of first to third peraepods show chelae. 
MYSIS II: Length of body 6.34 - 6.90 mm. Rostrum 1.55 mm. 

Teeth on side of carapace very small, often seen only at the postero­
lateral corners. Antennal flagellum more than 1½ times the scale, scale 
with distal spine. ~ive pairs of pleopods formed as finger-like prncesses 
oearing termina.1 setae. Podobranchiae present on II maxilliped. 

'2.9 

Fig. 27. Soienocera membranacea, II mysis, II antenna. 
Fi,g. 28'. , I peraeopod (distal ,part). 
Fi-g. 29. ,, , I pleopod. 

D i s tri but ion~ L o Bi a n c o (1902, 1904) observes that the 
Jarvae were found throughout the whole summer upto a depth of 300m. 
and that at other seasons may also be faken at the surface. S te p h e n­
s e n (1923) says that the »Thor« larvae were mostly taken in June and 
.September and numerous larvae were found at depths much.. greater than 
those, where adul-ts are more frequent. (50-70 m.) and that most of the 
larvae were taken during night. In the Adriatic the larva! stages are 
.found almost throughout the year with the maximum abu:hdance in 

• August-S.eptember. A second lower peak is also 'found in January, 
suggesting the probable existence of 2 breeding seasons. The second 
:protozoea stage is found in large numbers in December and Jamiary. 
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Most of the larvae, particularly the early stages are observed within 100, 
m'., whereas only the first and second mysis sta,ges have been obtained 
below 100 m .. The larval stag.es of this species are not present in the lake, 
collections. 

PENAEUS KERATHURUS Forskal. 
H e 1 d t, 1938. 

PROTOZOEA II: Length 2.2 mm. 

Two specimens obtained from M\ljet in January 1953 agree with the 
description and figures of Heldt op. cit., (P . trisulcatus), but these are­
slightly longer as H e 1 d t' s specimens measured only 1.44 - 1.76 mm. 

Rostrum slender and extends beyond the eyes. Supra-orbital spines. 
prominent. Six segments of thorax and 5 segments of abdomen seen 
outside the thoracic shield and distinctly constricted, the last abdominal 
somite heing confluent with the telsonic fork. First and second maxillipeds 
biramous aind setose, third fingerlike, with 2 distal setae. First 4 
peraeopods visible as small buds. Anal spine present. Each arm of telson. 
with 7 setae. 

PEN AEUS sp. (Figs. 30, 31) 

PROTOZOEA III: Length 6.7 mm. 

A single specimen obtained from Mljet in May 1952 resembles the­
protozoea ili of P. k erathurus in the general shape of body and armatura 
of the abdomen, but it is distinctly Ionger as P. kerathurus measures 
only ca. 2.2 mm. 

Rostrum very long, reaching to the extremity of the first antenna .. 
Eyes borne on distinct pedtincles, reaching foward to the ex:tremity of 
exopoid of II antenna. No supra-orbital seen. First antenna 3-jointed as 
in P. kerat!hurus, bears distally 2 long and! 3 small setae. Exopod of· 
II antenna shows 10 segments and endopod 2 segments. Last 6 segments. 
of thorax bears more or less similar, biramous leaf-like p,rocesses. 
repres.enting the last 6 pairs of thoracic appendages. First 5 abdomihal 
somites ·bear dorsal spines, fifth has an additional lateral spine on each_ 
side and sixth with 2 pairs of lateral spines. Exopod of uropod with 4 
distal setae and endo,pod with a small seta. Each arm of telson with one · 
spine and 7 plumose setae. Pleopods formed as ventral prominences. on. 
the first 5 abdominal somites. 
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19 

Fig. 30. Penaeus sp., III protozoea, 
anterior part (dorsal). 

Fig. 31. Penaeus sp., III protozoea, 
telson & uropod. 

SICYONIA CARIN AT A O 1 iv i e r 
S t e p h e n s e n, 1923. 
H e 1 d t, 1938. 

MYSIS I: Length 2.3 mm. 

Rostrum small and slender, about half as long as first jioint of 
.antennular peduncle. Eye with a prominent inner tubercle. Supra-orbital 
and pterygostomial spines present. Only sixth. abdominal somite bears 
a small median dorsal spine. Telson cleft behind with . 6 spines on ea;ch 
lobe at the extremity .a;nd 2 margina! sipines, one on ~ach side. Uropods 
as long as telson. First 5 abdominal somites with pleural spines. All 
p2raeopods formed. 

D i s t r i b u t i o n: In the present collection only a single specimen 
is ,present, obtained from Mljet in August 1952. Step h e n se n op. cit. 
observes that the spawning time is from »May to June, perhaps also in 
Autumn«. 

Family SERGESTIDAE 

Genus SERGESTES 

In • the present collection larval stages of 5 species of this genus are 
found, but most of the specimens belong to the 2 species S. arcticus and 
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S. robustus. Generally there are 3 elaphocaris, 2 acanthosoma and a 
number of mastigopus (the actual number varying ac1cording to species) 
stages, till it attains the adult form. 

The first elaphocaris stage is not present in the collections though 
the second and third stages of the two common sp~cies are found in large 
numbers, probably because the meshes of the coarse stramin net used 
are too big to trap these small larval forms, or they may be ahserit in the 
layers where the net was hauled. 

Only acanthosoma stages of all the 5 species are represented 
and they may be distinguished as foUows: 

1. Abdominal somites 1 and 2 with ventral spines S. vigilax 
Abdominal somites 1 and 2 without ventral spines 2. 

2. Thorax with posterior dorsal spine 3. 
Thorax without posterior dorsal spine S. corniculurr:: 

3. Eye, long and slender, eye-ball nearly roun!Cl!. Setose 
part of exopod less than l'h times as long as bare 4. 

• Eye-ball large, asymmetrical, setose part of exopod 
of uropod about double bare part . S. sargassi 

4. La:teral spines of abdominal somite 5 very long, 
longer than those of fourth . S. robustus 
Lateral spines of abdominal somite 5 very small, 
smaller than those of fourth . S. arcticus. 

SERGESTES ARCTICUS K r o ye r (Figs. 32-38) 
H a n s e n, 1922. 
Gurn.ey & Lebour, 1940. 

ELAPHOCARIS II: Length of body 1.17 mm. (from base of rostrum to 
fork of telson). Rostrum 0.66 mm. 

Rostrum with 3 pafos of long spines, each lateral process with 8 
spines and a posterior ,process with 3 pairs of spines, all spines ending in 
brush of setae, which ii.s characteristic in this species. Carapace about as 
long aJS broad. 

ELAPHOCARIS III: Length of body 1.55 mm, Rostrum 1.34 mm. 
S111pra-orbital process formed with 9 ~pines and poster1or proc'ess has 

2 more pairs of spines. Eye longer, 8/n of carapace, eye-ball ¼ the length 
of eye. 
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ACANTHOSOMA I: Length of body 3.0 mm. Rostrum 1.13 mm. 

Rostrum with prominent basal sipine. Supra-orbital about ¼ as long 
as eye. Hepatic, margina! and posterior spines equal and slightly smaller 
than those of 3 to 5. Eye-ball slightly less than ¼ the length of 
eye. Pleopods rudimentary. Exopod of uropod has bare part 5h as long as! 
the setose part. 

F~J- 32. Sergestes arcticus, I acanthos9ma, antennal scale. 
Fig. 33. ,, , telson & uropod. 
Fig. 34. II acanthosoma, antennal scale. 

ACANTHOSOMA II: Length of body 3.82 mm. Rostrum 1.0 mm. 

Carapace slightly longer than in previous stage. Antennal scale bearSi 
an apical spine, which is ahout 1/s the length of scale. Pleo.pods 2 to 5 
with rudiments of exopods. 

MASTIGOPUS I: Length of body 5.03 mm. Rostrum 0.7 mm. 

Rostrum small, reaching to the end of the fir st segmr.;nt of antennule, 
basal spine slender, about ¼ a.s long as rostrum. Length of ,carapace 
slightly less than twice its width. Posterior dor2al s,pine very small. 
Dorsal organ prominent. Pleural spines present on first to fifth abdominal 
scmites. Telson about 2½ times as long as wide. 
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Eye with long stalk, about 2
/ 1 length of body. E'xopod of uropod with 

basal part nearly equal to setose part 

Fig. 35. Sergestes arcticus, I masti­
gopus, ante,rior ,part. 

Fig. 36. Sergestes arcticus, I rhasti­
gOipUs, tel,son & uropod. 

Fig. 37. Sergestes arcticus, II maisti­
goipu,s, antennal scale. 

Fig. 38: Sergestes arcticus, II masti­
gcpus, te1son. 

MASTIGOPUS II : Length of body 6.72 mrri. Rostrum 0.24 mm. 

Basal spine of rostrum very minute. Dorsal organ indistinct. 
Posterior dorsal spine not present. Abdominal somites 1 to 5 without 
dorsal spines, sixth with small dorsal spine. Spine at the outher margin 
of antennal scale r.eaches only to the level of the end of apical lobe. Telson 
with marginal and ventral setae. Uropods with bare part 1½ times the 
setose part. Eye 1/5 length o.f hody. Last 2 legs rudimentary. 

Di s t r ii.but i o n: Very little is known about the seasonal and 
zonal distribution of the larvae of this species. N ear Mljet and Dubrovnik 
they are found from January to June, most common from January <to 
March, with maximum in January. The January specimens constitute 
mostly the second and third elaphocaris stages, probably suggesting the 
spawning time of the species, whereas during later months a,canthosoma 
and mastigopus •stag-2s are common. The larvae ·are als,o more ·· common in 
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slightly deeper water (below 50 m.) than in the surface. Younger stages 
-are seen more numerous between 50 to 100 m. In the lake collections 
sergestid larv.ae are ~ot present. 

SERGESTES ROBUSTUS S mit h (Figs. 39-49) 

H a n s e n, 1922. 
Gurney, & Lebour, 1940. 

ELAPHOCARIS II: Length of body 1.16 mm. Rostrum 0.76 mm. 

Rostral, lateq.l and posterior processes with long spinules at bast! 
.and smaller ones distally. A slight swelling characteristic of this species 
is observed at the base of the lateral processes. 

Eye small with a papilla on inner s1de. 

Fig. 39. Sergestes robustus, II elaphocaris, dorisal view. 
Fig. 40. . • , III elaphocaris, dorsal wiew. 
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ELAPHOCARIS III: Length of body 2.0 mm. Rostrum 1.03 mm. 
Rostrum without spinules at base. Supra-orbital spines longer than 

eyes. Eye about 1/a length of body; diameter of eye about 2
/, length of eye .. 

ACANTHOSOMA I: Length of body 3.27 mm. Rostrum 1.72 mm. 

Resembles the form described by Hanse n (1922, p. 117, pl. vii, 
fig. ld) and slightly differs from that of Gurne y and Le b o u r op .. 
ci:t. Rostrum slightly longer than thorax. Oarapace longer than wide .. 
Supra-orbital nearly as long as eye. Hepatic spines large, without 
spinules. Posterior dorsal spine nearly as long as posterior lateral spine .. 
Dorsal organ, distinct. Lateral spines of abdomen long, those of f;ifth. 
s omi te the longest. Telson as • described hy G u r n e y & L .e b o u r .. 

Fig. 41. Sergestes robustus, I acanthosoma, dorsal view. 
Fig. 42. , I antenna. 
Fig. 43. ,, • , antennal flagellum. 
Fig. 44. , antennal scale. 
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Antennal scale with 5 apical setae and one smaller outer seta; flagell~ 
about 11/s times as long as scale. Eye about 1/s length of body; eye stalk 
with a small ,papilla. Seto:se part of exopod slightly longer than bare part. 

ACANTHOSOMA II: Length of body 4.8 mm. Rostrum 1.72 mm·. 

General form as in a,canthosoma stage I, differs from that figured 
by Gurne y and Le bou r. Carapace as long as rostrum. Supra-orbital 
sipine shorter than eye. Antennal scale with widened distal part having 
a long spical spine. Telson about equal to uropo:ds. Exopod of uropod has 
bar.e part slightly smaller than the distal part. Pleopods long with 
rudimentary endopods on third. to fifth s-omites. 

0 -2m m. 

Fig. 45. Sergestes robustus, II ac.antho-soma, anterior part. 
Fig. 46. , telson & uropod. 
Fig. 47. , antennal scale. 

MASTIGOPUS I: Length of • body 6.31 to 6.51 mm. Rostrum 0.86 to 
1.0 mm. 

Ro:strum reaches to end of second segment of peduncle of first 
antenna, with a small basal hair. Lsngth of carapace about double lthe 
width. Abdominal SJ-mites w:ith d.orsal and lateral spines as figured by 
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Gurne y and Le bou r , but they _ar.e simple and untoothed. Legs with 
small vestiges of exopod. Pleopods long, fir.st without endopod; second 
to fifth with _ rudimentary endopods. Exopod of uropod about 4½ times 
as long as wide, with setose part slightly smaller than bare part. 

lig. 48. Sergestes robustus, I masti­
gOIPUS, dorsal view. 

Fig. 49 . Sergestes robustus, II ma­
stigopus, telson. 

MASTIGOPUS II: L ength of body 7.48 mm. Rostrum 0.51 mm. 
L ength of carapace about · 3 times the greatest width. Dorsal 

a.bdominal spines present only on last 3 segments. Telson about 3 times a.s 
long as wide, with margina! hairs towards the, distal half. Apical fork 
small, with 3 inner setae and a plumose s~ta on each arm. Bare part of 
exopod of uropod more than 1 ½ times the setose part. 
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D i s t r i b u ti on: This is the second common species of Sergesti­
dae in the Adr,iatic as observ.ed by the larval stages, the •· seasonal 
:occurrence of which coincides with that of S. arcticus, with the maxirmum 
in January, when the majoritiy of the specimens are in the II and III 
elaphocaris stages. Acantho$oma I is also found common from the latcr 
half of January, acanthos,oma II in large number.s in Felbiruary and 
mast'gopus stages only from February on~ards lasting :sometimes till 
June. Like S. articus this species is also found common befow 50 m. At 
Bermuda the larvae of this species were taken from very ,deep water ;t 
depths of about 250 m. In the deep water regions of Adriatk, most of 
the early stages are found between 50 to 100 m. 

SERGESTES CORNICULUM' K r o y e r (Figs. 50-53). 

H a n E Đ n, 1922. 
Gurne y and Le bou r, 1940. 

ACANTHOSOMA I: Length of body 2.48 mm. Rostrum 0.89 m,m. 

Different forms of this species are described by Gurne y and 
Le bou r. The present specimens resemble S. corniculum, acanthosoma 

Fig. 50. Sergestes cornicuLum, 
I acainthosoma, dorsal 
view. 

Fig. 51. Sergestes cornicuLum 
I acanthosoma, tel­
son & uropod. 

Fig. 52. Sergestes cornicuLum, 
I acanthosoma, ain­
tennal ,scale. 

Fig. 53. Sergestes cor nicuLum, 
I acanthosom13, an­
tennal flagelum- tip. 



28 No. 3. 

descr.ibed hy Hansen (pl. VII, fig. 3) and acanthosoma II, form B of 
Gurney and Lebour (op. cit.). 

Eye 1
/,1 lengh of body. Exopod of tiropo1d! with bare part 2/a of setose 

part. Armature of telson as described by Gurne y and Le bou r. A 
very small spinule als,o is seen anterior to the spine on the inner side 
of fork. 

D i s t r i b u t i o n: This seems to be a rather rare s,pecies in the 
localitiy under invest.igation and only 3 specimens in the acanthosoma 
stage I have been obtained during September from Mljet. The spawning 
time of this species also seems to be different from that of the previous • 
species. 

SERGESTES SARGASSI O rt m. Hanse n (Figs. 54-56) 

H a n s e n, 1922. 
Gurne y and Le bou r, 1940. 

ACANTHOSOMA I: Length of body 2.3 mm. Rostrum 0.93 mm. 

This stage resembles the corresponding stage of S. corniculum, from 
which it may be distinguished by the ,posterior dorsal _ spine of carapace. 

Rostrum longer than antennule, with long basal spine. Carapac.e as 
wide as long. Supra-orbital longer than eye. Hepatic spine long and 
slender. Dorsal organ larg,2. Eye slightly more than 1h length of body, 
its width slightly more than length of eye, a minute papilla seen on the 
dorsal side under high power. Setose part of uropod slightly more than 
double bare part. 

ACANTHOSOMA II: Length of body 3.03 mm. Rostrum 0.97 mm. 

Carapace slightly w,iider than long. Posterior dorsal spine ahout half 
as long as length of carapace. Telson with only a single spine on each arm 
of fork. Eye about ' /u length of body, greates't width of eye-ball, slightly 
smaller than the length of eye. Pleopods long, but without hairs and 
rudiments -of endopod. Uropod wrth basal part half as long as setose part. 

Di str i but ion: Neither larvae nor adult of this species has been 
hitherto recomied from the Adriat.ic. In the present collections larvae are 
found rare in February, October and November. A_ few specimens which 
can be only doubtfully referred to the late mastigopus stage, measuring 
about 5 mm. in length were also obtained near Dubrovnik in July, Octoher 
and December. 
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56 Fig. 54. Sergestes sargas­
si, I acanthosoma, 
dorsal view. 

Fig. 55. Sergestes sargas­
si, II aćantho:so­
ma, antennal sca­
le, 

Fig. 56. Sergestes sargas­
si, II acan1ihoso­
.ma, telson. 

SERGESTES VIGILAX S ti rn p s o n (Figs. 57-64). 

H a n s e n, 1922. 
Gurne y and L .e bou r, 1940. 

ELAPHOCARIS III: Length of body 1. 72 mm. Rostrum 1.0 mm. 

29 

Rosltrurn resernbles that of figure 45c of G u r n e y and L e b o u r 
(op. cit.) but without serrations, as long as carapace. Supra-orbital 
prooess w.ith 15 spines., lateral with 16 and posterior with 5 pairs of 
spines. 

Eye large, asymmetrical. Somites of abdomen with sharp pleural 
spines. 

ACANTHOSOMA I: Length of body 2.59 mm. Rostrum 0.86 mm. 
Rostrum as long as antennule, with prorninent basal spine. Posterior 
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clorsal spine large. Lateral spines on first abdominal somite with spinules; 
those of second small; third pair very large; posterior ones very small .. 

57 
I 

~9 I 

Fig. 57. Sergestes v;,giLax, I acanthu~v,11a, anterior part. 
Fig. 58. ,, , telson & uropod. 

• Fig. 59. II acanthc-soma, antennal scale. 

ACANTHOSOMA II: Length of body 3.31 mm. Rostrum 1.10 mm. 

Dorsal spines of third and fourth abdominal somites longer than 
rest, with spinules. Thirid maxilliped stout and long. 

MASTIGOPUS II?: Length of body 3.51 mm. Rostrum 0.51 mm. 

Rostrum about half as long as first antennular segment. Pleural. 
spines and dorsal spines very small. Eye about 1/a length of body. Eye-ball 
more than half length of eye. Exopod of uropod with s-etose part more 
than double bare part. 

This stage resembles stage I of G u r n ,e y and Le bou r (op. cit.) 
in the nature of carapace and antennal scale, but differs in the rostrum. 
\~✓-h~ch is only half of the first antennular segment. In 1this respect it. 
resembles stage II, but differs from the se0ond stage in the nature of 
the antennal scale. 

MASTIGOPUS STAGE?: Length 8.5 mm. 
Rositrum no,t extending in front of labrum. Hepatic spines small and 

simple. Margina! spines not presen't. Eye-ball slightly less than half the 
length of eye. Posterior dorsal side of carapace and 3 to 6 abdominal 
samite.s with dorsal spines. Exopod of uropod with bare part less than_ 
half setose. Telson tapering posteriorly with small apical fork. 
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o-1mm . 

Fi;,,. 60. Sergestes vigitax, II mas tigopus, anterior part. 
Fig. 61. ,, ,, , telison & uropod. 
Fig. 62. Sergestes vigitax, mastigopus 8.5 mm, telson. 
Fig. 63. , ,, , petasma. 
Fig: 64. . , mastigopus 12, 65 mm., telson . 

MASTIGOPUS STAGE?: Length 12.2 to 12.65 mm. 

Eyes still longer. Only sixth abdominal samite bears a very small 
dorsal spine. Telson with apical fork and setae fringing the s.ides. Exop,Jd 
of uropod with setose part 4 tirnes as long as bare part. Pleopods with 
setose endopodites. Fifth peraeopod small and rudimentary. 

D i s t r i b u t i o n: The larva! stages -of this species are also not so 
numerous as those of S. arctricus and S. robustus and _have been olbserved 
from autumn to spring. It seems that this species show:s two br.eeding 
periods - February to Mlay and Semptember to December. Regarding 
the zona! distribution ,a.lso, there seems to he some variation, as more 
specimens were got above 50 m. 

LUCIFER TYPUS H. M. E d w a r d s 

W i 11 i a m s o n, 1915. 

True larva! forms of this species are not represented in the present 
collections, buit young and adult _specimeni;; are found from September to 
May, most of the specimens being obtained within 50 m. and rarely 

~ 
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between 50 to 100 m. From the number of young specimens in the 
collections it may be presumed that the main breeding time is probably 
in September-Nov.ember. 

Family HO~LOPHORIDAE 

Genus ACANTHEPHYRA 

The larvae of this primitive genus may be r_ecognized by the presence 
uf the mandibular palp at an early stage and the po-ssession of exopodites 
on all the legs. The hood-like forrnation of 'the dorsum of the third 
abdominal somite also is peculiar, though this character is found in some 
,pandalids and Caricyphus also. 

ACANTHEPHYRA PURPU_REA A. Mi 1 ne E d w a r d s. 

G u r n e y & L e b o u r, 1941. 

There has been lot of confusion as regards the two spedes A. haeckel­
lii (= mult-i'Spina) and A. purpurea, the first be.ing the common species in 

Fig. 65. Acanthephyra purpurea, IV sta.ge, profile. 
Fig. 66. , V stage, telsQn. 
Fig. 67. , •VII stage, telson. 
Fig. 68. , IX stage, teLson. 
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the Mediterranean Sea. The two forms are so closely related and so mixed 
together by early authors, that it is rather difficult to separate them. The 
main adult character separating the species is only that in A . purpurea 
there are 3 to 5 dorso-lateral spines on the telson, wherea;s in A . lweokellii 
there are 6 to 11 pairs or even more. 

The larva described by C o u t i e r e ( 1907) to H oplocarioyphus simi­
lis is referred by Mu r r a y & H jo rt (1912) to A. mxultispina and by 
Gurne y & Le bou r (1941) to A . purpurea. As per diagnostio 
charaters given by Gurne y & Le bou r, namely the presence of a large 
spine on the antennular peduncle and denticulations on the first and 
:second abdominal somites, the specimens in the present collection may 
·be referred to A. purpurea. Short descri,ptions of the different stages are 
.gli.ven to note 1:he differences from the Bermuda sp2cimens described by 
Gurney and Lebout . 

.STAGE IV: Length 6.0 mm. (from tip of rostrum to end of telson). 
Rostrum broad at base, slender distally and without teeth. Anterior 

-and posterior tubercles prominent. Caapace bears pterygostomial spine 
and 4 small teeth at the posterior lateral margin on each side. Pleura of 
first abdominal somite also bears a single tooth on ,eacn side. Third 
abdominal somite produced dorsally into a hood covering half the anterior 
_part of the following somite. Telson with almosit parallel sides and cleft 
posteriorly, bearing a single pair of lateral and 7+7 distal spines. 

Peduncle of first antenna b.ears 3 distinct segments. Last 2 peraeopods 
rudimentary. Pleopods seen as prominences under the skin. Uropod setose. 
STAGE V: Length 6.6 mm. 

Rostrum develops a small tooth dorsally at about its middle. Pleura 
of first abdominal samite shows 2 or 3 teeth on each side. Telson bears 
·2 pairs of lateral and 6+ 6 posterior spines. Pleopods formed as small buds· 

STAGE VI: Length 7.1 mm. 

Last 2 peraeodops longer, but still bent under the thorax. 

STAGE VII : Length 9.5 mm. 

Rostrum bears 1 large and 2 small teeth. Hind lateral border of 
'Carapace bears 4- 5 serrations on each side. Pleurae of first and second 
abdominal somites also bear teeth lateraJly, t .eeth on first somite being 
more numerous. Telson broad anteriorly and tapers towards the distal 
two-thirds, with the same form of arma:ture as in the previous stage. All 
peraeopods developed with setose exopoid1s . Pleopods biramous. 
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STAGE VIII: Length.10.0 to 10.9 mm. 

Rostrum with 3 or 4 teeth. Telson has 3 pairs of do-rso-lateral and 
5+5 posterior spines. Mandible with well developed palp. Pleopods. 
biramous, with appendix interna, sertae formed only at the tips. 

STAGE IX: Length 11.1 mm. 

Rostrum bears 4 teeth in front of the anterior dorsal tubercle .. 
Carapace shows small antennal and strong pteryg-o-stomial spines. 
Serrations on -the sides of carapace and first and seoond abdominat 
pleurae present. Hind lateral borders of pleurae of the fifth abdominal 
somite produced backwards into long curved spines. Telson bears 5 pairs 
of dorso-lateral spines in its distal half, and 5+5 terminal spines. Thoracic 
appendages and pleopods well developed with setae. 

Di str i but i on: There is no sharply defined breeding period; it. 
is believed that the egg\3 are carried (by the f.emale for a consiiderable 
length of time, but hatch only during a short period when conditions are 
most favourable. It is a deep water form, and Mu r r a y & H jo rt 
(1912) observe that the larvae exceeding 5 mm. are practically confined: 
to deep water. Pest a (1918) observed berried femals in March and 
May. In the Bermuda plankton (outs1de) the larvae occur commonly from 
about 100 to 300 m. (Gurne y & Le bou r, 1941). Near Dubrovnik thc­
larvae have been sparingly observed almost throughout the year and at-. 
Mljet from June to August with maximum in June. From the . deep water· 
regions most of the specimens have been collected from 100-150 m.,_ 
while only a few early stages were obtained a.bove 50 m. 

Family PROCESSIDAE 

PROCESSA EDULIS (Risso) 

G u r n e y, 1923. 

Le bou r, 1936, 1941. 

STAGE I: Length 1.96 mm. 

No rostrum. Scale of antenna not segmented, endopodiite a tapering­
spine. Behind ipterygostomial spine 4 small serrations present. Maxillipeds 
with setose exopodites, each bearing 5 setae. Fourth abdominal somite.­
without spine, fifth with a pair of dorsal spines. 

STAGE II: Length 2.2 mm. 

First peraeopod well developed. 
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STAGE III: Length 2.5 mm. 

Two pairs of peraeopods well formed, remammg 3 rudimentary. 
Uropods formed, endopod sinall. No pleo,pods. 

STAGE IV: Length 2.9 mm. 

Third leg also developed. 

STAGE V: Length 3.1 mm. 

Fourth leg biramous and functional, fifth. leg rudim.entary. In some 
8pecimens pleopods formed as very small buds. 

STAGE VI: Length 3.7 mm. 

All peraeopods well developed. 

STAGE VII: Length 4.8 mm. 

Pleopods visible as biramous processes as long as the segments 
which bear them. 

As observed by Le bou r (1936) no clear stage as VID is noticeable. 
Specimens 4.2 to 5.5 mm. have peraeo.pods showing end setae. 

LAST STAGE: Length 5.5 mm. 

All peraeopods and pleopods developed. T,elson with a pair o.f dorsal 
spines in the proximal region, a pair of margina! spines in the distal 1

/~ 

and 6+6 spines poster.iorly. First .peraeopod thick with a distal claw, 
second peraeopod ,slender with a small chela. 

The larval stages of P. edulius resemble closely with those ,of P. oo:­
n,aliculatim, the only notable difference being that in the latter there is a 
pair of small dorsal spines on the fourth abdominal ,somite in all stages, 
which. is rubsent iri the former. 

G1.1 r ne y . (1923) obse-rves that the post-larvae emerged from either 
the ei.ghth or nineth stage. Le bou r (1936) states that those from the 
more open water remain longer in the plankton and grow to stage IX, 
for more of this stage were present in the collections away from the 
shore. • 

D i s t r i but ion: The larvae were found in the inside waters near 
Plymouth. Gurne y (1923) observes that egg-bearing females have. 
been taken at Plymouth in Fehruary and advanced larvae occur in the· 
plankton early in April anđ continue throughout summer. Ris s o (1816) 
states that the eggs are laid several times in the year. In the North Sea 
the larvae are rare and are found from July to October, mostly in August 
(R e e s, 1952). Gr a .e f f e (1900) states tha:t spawning occurs in 
September and Pest a (1918) as May and June. In the present ccllections 
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the larval s:tages of this species are very common thrnughout the year, 
with the maximum abundance from June to Octdber, showing the proba­
bility of several broods dn an y.ear as observed by Ris s o. The larvae are 
found more in the surface waters rubove 50 m. and only in May and August 
considerable numbers have been collected within 50 to 100 m. near Du-

• brovnik. Below 100 m. the larvae are only very rarely found!. In the lake 
the larvae are rare, though occur almost throughout the year. 

PROCESSA CAN ALICULAT A Le a ch 

G u r ne y, 1923. 

Le b o u r, 1936, 1941. 

STAGE I. Length 2.3 mm. 

Longer than Le bou r' s specimens which measure only 2 mm. 
Three pairs of maxillipeds present and their exopods bear 5 setae on each. 
Fourth and fifth abdominal somites bear very small paired dorsal spines. 

STAGE V: Length 4.2 mm. 

All peraeopods except last developed. Pleopods appear as small 
prominences. 

STAGE VI: Length 5.1 mm. 

All peraeopods formed, pleopods about as long as the segment which 
bear them. 

LAST STAGE: Length 6.2 to 8.0 mm. 

Pleopods well developed. Serrations of the anterior margin of 
carapace distinct. Dorsal spines of fourth and fifth abdominal somites 
longer. 

D i s t r i b u t i o n: The larvae of this species are larger fhan those 
of P. edulis. At Plymouth they were observed farher away from the shore, 
anđ the period of occurrence was found to be almost the same as that of 
P. edulis. R ees (1952) recorded ,only 2 larvae of this species from North 
Sea, one in April and the other in September. It the present collections 
the larvae of this spec'es are not very cammon and have been obtained 
only from Mljet (sea), the season of occurrence being from January to 
Jurie, with maximum in April. This species is recorded from the Adriatic 
for the first time, the species rewrded by Pest a (1918) as P. canalicu­
Zata being later on referred as P. edulis (Lebour, 1936). 
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Family P ANDALIDAE 

Genus PLES/ON/KA Sp. Bate 

The larvae of this genus have not yet been d'.efinitely identified and 
Lebour (1940) suggests that those known as Icotopus by Bate s (1888), 
C o u ti ere (1907) arid Gurne y (1924, fJgs. 45, 46) as pandalid may 
belong to Plesionika in pandalidae. It differs from ,ali other .genera of 
pandalids in developing epipods ,in the late stage. As ,post-larval stages 
are not available it is nat possible to fix them up definitely. A. complete 
series of the • larval stages are desribed! here, for the first time. 

PLES/ON/KA sp.? (Figs. 69-87) 

STAGE I: Length 3.3 mm. 
Rostrum slender and pointed, reaching beyond the sessile eyes, upto 

the extremity of the antennular peduncle. Carapace with 2 or 3 faint 
antero-lateral denticulations and a small pterygostomial spine. No 
abdominal spine present. Telson triangular, deeply indented in the centre 

69 

Fig. 69. PLesionika sp., I stage, dorsal view. 
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of the hind margin and bears 14 setae. Antennule unjointed with a thick 
seta at the inner distal corner. Antennal scale with 5 small joints distally, 
bearing 11 setae and a small spine. First three maxillipeds developed with 
setose exo,podites, first with 3 distal setae and the other 2 with 5, each. 

_STAGE II: Length 3.45 mm. 

Rostrum extend to half ithe length of the antennular pedruncle. Eyes 
long and stalked. Supra-orbital small. Abdomen without spines. Antennal 
flagellum e:ict.ends beyond the scale, with an accessory seta springJng 
from its basal 1/:i . First maxilliped small, exopod with 4 end setae and a 
small seta on outer side. Exopods ;of other maxillipeds long, each with 6 
long setae. First peraeopod seen as a small unsegmented biramous pr,ocess. 
Telson with. 8+8 setae. 

72 

Fig. 70. Plesionika s_p., II stage, dorsal view. 

Fig. 71. , I & II antenna. 
Fig. 72. , II maxilla. 

STAGE III: Length 4.0 mm. 
• Rostrum as in . previous st1;1.ge. Antenn~lar peduncle_ concave on its 

outer margin. Antennal flagellum short and thicker at bas~,- slightly less 
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than half the length of scale. First peraeopod longer, second appears as 
-small rudirnent. Teeth on the marg1Ln of carapace better developed. Telson 
~triangular with 8+ 8 spines. Uropods formed, outer with 6, and inner with 
::2 setae. 

Fig. 73. Piesionika sp., III sta-ge, I & II antenna. 
Fig. 74. ,, , telson & uropod. 
Fig. 75. , IV sta,ge, I & II antenna. 
Fi.g. 76. , telson & uropod. 

:STAGE IV: Length 4.4 mm. 

Inner flagellum of antennule longer, basal joint bears 2 setae on the 
inner margin. Antennal flagellum short and stout, without accessory hair, 
:about 1/a as long as scale. Scale with a margina! spine. First peraeopod 
1ong and segmented. Uropods well formed. 

;STAGE V: Length 5.5 mm. 

Margina! teeth of -carapace better developed. Eyes long, extending to 
the extremity of the first joint of antennular peduncle. Sides of telson 
.almost parallel, with 3 pairs • of margina! and 5+5 end spines. Second 
:peraeopod developed, last 3 peraeopods rudimentary. 
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77 
79 

81 

Fig. 77. Piesionika sp., V stage ,telson. 
Fig. 78. , VIII stage, epi(pods of last 3 peraeopods. 
Fig. 79. , ,, , telson. 
Fig. 80. , X s tage, II peraeopod-tip. 
Fig. 81. , ,, , telson. 
Fig . 82. , XI stage, II peraeop od-tip. 

STAGE VI: Length 5.7 mm. 

Rostrum as in previous stage. Margins of carapace with 4 teeth,. 
pterygostomial spine large, supra-orbital small. Third peraeopod function­
al. Epipods distinct on the maxil1ipeds and the first 3 peraeopods. Telson 
narrow, <mter margin with 2 slender spines situated in the distal half, 
sometimes an additional small spine also seen in between. 

STAGE VII: Length 6.4 mm. 
Rostrum reaches to more thain half rthe length of the antennular· 

peduncle, bears 8....:.....9 teeth dorsally in front of the small dorsal organ._ 
Antennal flaigellum more- than half the length of • the antennal scale .. 
Fourth -peraeopod biramous. Uropods reach· the end of telson. 
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STAGE VIII: Length 8.5 mm. 
Rostrum reaches the end of the antennular peduncle, with 9 teeth 

dorsally and 2 teeth ventrally. Lateral side of carapace bears 6 teeth. 
Antennular flagellum longer; antennal flagellum unsegmented, as long 
as scale. Proximal region of telson wider than the distal, margin with 3 
spines and the concave terminal end with 12 spines. All • peraeopods 
developed, fifth without exopod. Pleopods fortned !!S small rudiments. 

Fig. 83. PLesionika 
Fig. 84. 
Fig. 85. 
Fig. 86. 
Fig. 87. 

sp., IX stage, profile. 
mandible 
I maxilla. 
II maxilla. 

, I maxilliped. 

STAGE IX: Length 9.0-9.7 mm. 
Rostrum with 11-12 teeth dorsally and 4-5 ventrally. Antennal 

flagellum bears an end segment. Lateral margins of the posteriod part 
of telson almost straight. 
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STAGE X: Length 10.2 mm. 

Rostrum with 13 dorsal and 6 ventral te~th. Second peraeopod shows 
the foranation of chela. Pleopods bear rudiments of setae at the tips. 

STAGE XI: Length 14-15 mm. 

Rostrum long, with 14 upper teeth and 7 lower ones. Supm-orbital, 
.antennal and branchiostegal spines long anđ po'inted. Lateral side of 
carapace with 6 margina! and 3 dors-lateral teeth. Eyes shorter, though 
.keeping the same shape as in the previous stage. Antennular and antennal 
flagella long and segmented. Antennal scale bears a long stout spine at 
the outer distal corner. Basal portion of the antennular peduncle bears a 
-stout curved process on its outer margin. Proximal part of telson 2½ 
times as wide as the distal part. Distal end of telson slightly convex, with 
·6 + 6 spines, ,of which second is long anđ stout. Pleopods long and biramous 
with setae. 

D i s t r i b u t i o n: The 'larva! stages of this species are found 
throughout the year with a ,peak period in November-December. A second 
peak has been observed 'in the Dubrovnik region in May. The larvae are 
-observed more in the mid-water collections away from the shore regions 
(50-100 m.) than in shallow water. But in January considerable numbers 
were obtained within 50 m . . also. In the lake collections it is not present. 

· Family ALPHEIDAE 

ALPHEUS RUBER M. E d w a r d s 
Web b, 1921. 

L e b o u r, 1932a. 

STAGE I: Length 3.1 mm. 

Telson with 7 +7 spines. Rudiment of only first peraeopod visible as 
a small prominence. 

STAGE II: Lerigth 3.37 mm. 

Endopod of third maxilliped with very long spine. Rudiments of first 
two pairs of thoracic legs long and directed forwards , third pair appears 
as small buds. Fifth peraeopod prematurely developed, reachlng as far as 
the extr~mity of the endopod of second maxilliped. Exo.pod of uropod 
indicated. 
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STAGE III: Length 4.0 mm. 
Second and third pairs of peraepodos rudimentary. Dorsal organ 

visible. 

STAGE IV: Length 4.89 mm. 

Fourth leg bigger. First 2 peraeopods bear setose exopodites, though 
their endopodites are small and undivided. 

STAGE V: Length 5.58 mm. 

First and second peraeopods show the formation of chelae. Pleopods 
appear as buds. Setose exopodites on first 3 peraeopods. 

STAGE VI: Length 6.89 mm. 
First 4 • peraeopods bear setose exopodites. Pleopods biramous. 

STAGE VII: Length 7.72 mm. 
Pleopods longer, first pleopod about as long as the first abdominal 

samite. 

STAGE VIII: Length 8.27 mm. 
All peraeopods distinctly segmented and chela-e of first and second 

peraeopods well formed. 

STAGE IX: Length 8.8-9.0 mm. 

Pleopods bear setae in their distal half. 

Di str i but ion: Graf f e (1900) states that spawning was 
observed in the Gulf of Trieste in May and September. By the »Thor« 
expedition numerous larvae were • taken from the Mediterranean »over 
great depths to ,bottom (upto over 3000 m), but most o.f the stations were 
comparatively close to the land«. There the larvae were found generally 
from June to August. Pest a (1918) recorded female with ova from the 
Adriati-c in May and September. From the Plymouth region berried 
f.emales were recorded from June to August and the l_arvae oommonly in 
the plankton in the late summer and early autumn, chiefly in the waters 
away from • the shore (Le bou r, 1932). 1n the .present collections the 
Jarvae are found throughout the year, with maximum in December in the 
Mljet region and July at Dubrovnik. Most of the specimens were obtained 
within 50 m., while only from August to October oonsiderable number\s 
were collected below 50 m. It ·is also found that the larvae are more 
numerous in the shore collections than · in the off-shore waters.. 1n the 
laike, the larv'ae are ,tather rare 'and found,. only fom July to November. 
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ATHAN AS NITESCENS Le a 1c h. 

S a r s, 1906. 
Web b, 1921. 
Le ,bour, 1932a. 

STAGE II: Length 1.7 mm. 

No. 3 

Third maxi11iped with a long jointed endopodite, terminating in a 
serrated spine. 

STAGE III: Length 2.0 mm. 

Endopodite of third maxilliped short. Fifth peraeopod with long 
spine. Uropods formed, inner without 'setae. 

STAGE IV: Length 2.3 mm. 

First two and fifth peraeopods devel:oped, third and four!h ap,pear as. 
rudiments. 

STAGE V: -Length 2.5 mm. 

STAGE VI: Length 2.8 mm. 

Pleoipods appear as small rudiments. All legs formed, third and 
fourth still rudimentary. 

STAGE VII: Length 2.9 mm. 

All peraeopods well developed, last 3 without exopods. 

STAGE IX: Length 3.1 mm. 

First and second peraeopods bear chelae. Pleopods large and biramous, 
without setae. 

The larva! ·stages of A. nitescens may be distinguished from those of 
A. ruber by its smaller size, the absence of exopods on third and f'ourth 
peraeopods and the roundness of the eyes. 

D i s t r i b u t io n: In the Plymouth plankton all the stages were 
found common in summer :and early autumn, usually in inshore wa:ters. 
At Roscoff the breeding season is _observed to be frorn late May to the 
rniddle of August (No u v e 1, 1935, 1937). Pest a (1918) observed 
berried females 'in June. In the Adriatic Sea, the larvae are found frorn 
June to November , the season of occurrence more or less coinciding with 
the previous records. In the lake they have been observed in May a1so .. 
Unlike A. rube.r the larvae of this species are found more restricted in 
deeper waters below 50 rn. 
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Family CRANGONIDAE 

• PHILOCHERAS SCULPTUS (B e 11) Figs. 88, 89. 

L e b o u r, 1931a. 

Only the first stage larva of this species has been described by 
Le bou r. In the present collections the first and last stages are present. 

STAGE I: Length ca. 2.1 mm. 

Eyes sessile with anterior tubercle. Rostrum small and simple, about 
half as long as antennular peduncle. Anterior lateral margin of carapace 
-denticulated. Abdomen with paired dorso-lateral spines on third to fifth 
segments. Telson triangular, indented at the middle with 7+ 7 setae. First 
peraoepod biramous, second and third rudiments. 

This stage resembles the corresponding stage of P. bispinosus, 
described by S a r s (1890), from which it may be distinguished by the 
larger size (in P. bispinosus, I stage is ,only 1.3 mm. long) and the longer 
rostrum. 

STAGE V: Length ca. 4.0 mm. 

Rostrum reaches the extremity of the basal segment of the antennular 
peduncle, broad at base and pointed distally, not curved_ as in P. bispinosus. 
Carapace with strong pterygostomial and 11 teeth in the anterior la:teral 
margin. Spines on abdominal somites 3 to 4 prominent. Hind margin of 
telson less indented than in the related species P. bispinosus, with one 
:pair of margina! and 7+7 distal spines. Inner flagellum of first antenna 

Fig. 88. Philocheras sculptus, V stage, I & II antenna. 
Fig. 89. ,, ,, , telson. 
Fig. 90. PhiLocheras bispinosus, III stage, I antenna. 
Fig. 91 , II antenna. 
Fig. 91 , telson & uropod. 
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stout and pointed, outer with 4 end-'setae. Antennal scale with long, 
stout, distal margina! spine, which reaches beyond the extremity of the 
antennal lobe. Peraeopods well developed, only first two bear exopod. 
Pleopods large and birnmous, but without setae. Uropods well developed. 

The length' cif the last larva also Js greater than that of P. bispinosus,. 
the recorded maximum length in that species being only 3.5 mm. 

Di str i but i o n: The firnt larva of this species was hatched at 
Plymouth in July. Pest a (1918) observes that the spawning occurs in 
May and June. In the persent collection the larvae of this species are not 
very commorn, but have been observed almost throughout the year with 
maximum in January. 

PHILOCHERAS BISPINOSUS (H a i l sto ne & W e s t w o od) 
Figs. 90-92. 

S a r s, 1890. 
Le bou r, 1931a. 

The larval stages of this species have been dealt with by S a r s under 
Ceraphilus nanus and by Le ib o u r as P. bispinosus. 

STAGE III: Length ca. 2.2 mm. 
Inner flag,ellum of first antenna a stout sipine, outer with 4 end-setae. 

Endopo•d! of se,cond antenna a stout spine; scale with a distal spine, 1 
margina! spine and 11 setae. Three pairs of peraeopods functional. 
Endopod of uropod without setae. 

STAGE IV: Length 2.7 mm. 

Paired spines on third to fifth abidominal somites large. All 
peraeopods present, last 3 without exopods. Pleopods aippear as small buds. 
STAGE V: Length ca. 3.0 mm. 

Rostrum broad at base, distinctly curved and pointed distally. 
Flagellum of ,second antenna stout, almost a;s long as the scale. Pleopods 
long and biramous, but without setae. 

The larvae of this species are very similar t o that of P. sculprtus, 
from which they may be distinguished chiefly by the smaller sire, and Jn 
the lasit stage by the antennal scaie• ( vide infra) . 

Di s t r i b u ti o n: At Plymouth, the adult of this species is common 
in the inshore regions, breeding in spring and summer, larvae in the 
plankton fairly common in s,pring and summer. At Mljet in the open sea 
the larvae a.re present almost throughout the year in small numbers, with 
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maximum in January. In the lake and at Dubravnik it is rarely found 
during winter and early spring. The species has nat yet been rncarded 
fram the Adriatic Sea. 

PONTOPHILUS SPINOSUS Le a ch (Fig. 93). 

S a r s, 1890. 
G u r n e y, 1903. 
W i 1 i a m s a n, 1915. 
Lebaur, 1931. 

STAGE II: Length 6.24 mm. (incluiding rastrum 1.0 mm.). 
Eye glabular with an interna! bulging. Lateral margin af carapa.ce 

with 4 small spines in its anteriar half. Pastedor dorsal margins of 
abdaminal saµlites withaut spinules. Darsal spine af third abdominal 
samite extends beyand the extremity of the fourth samite. Sixth samite 
not separated fram the telsan. Inner flagellum of first antenna with small 
distal spinules. Scale af secand antenna unsegmented with 13 setae. Third 
maxilliped and first peraeopo1d with setose exopoilites, follow'.ing 
·perae;o,pod-s rudimentary. 

Di str i but i a n: Pa a 1 u c ci (1909) abserved berried females· 
in March. Off Northumberland Coast the larvae have been observed in 
May and July and at Kattegat in April (T h o r s a n, 1946). R ees (1952) 
observed a single specimen in May 1948 ,o.ff the Aberdeenshire Caast. 
In the present collection only a solitary specimen is present, obtained frorn 
Dubrovnik in February 1952. 

PONTOPHILUS NORVEGIGUS (S a r s) Fig. 94. 

S a r s, 1890. 
Gurney, 1903 .. 
W i 11 i a m s a n, 1915. 

STAGE I: Length 8.15 mm. (inclulding rostrum 1.45 mm.) 

The larvae of this species closely resemble the corresponding stage of 
P. spi.nosus, the ma.in differences being the presence of numerous small 
spines on the posterior dorsal and ventral margins of the abdominal 
segments and the absence af a deeply incised. telson. 

Pterygostomial spine short and stout, anterior lateral margin of 
caraipace bears 6 short teeth. Telson with 6+6 plumose setae and one spine­
on each of the outer margins. Inner flagellum of first antenna bears 
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Fig. 93. Pontophilus spinosus, 
II stage, distal part of 
abdomen and te1son. 

Fig. 94. Pontophilus norvegi­
cus, I sta,ge, distal part 
of abdomen and telson. 

numerous 1-ong spines. First peraeopod with setose exopoldite, following 
pairs rudimentary. 

D i s t r i b u t i o n: In the present collection only 2 specimens are 
present, being obtained from Dubrovnik area on 27th February 1952; but 
it is the first record of the species from the Adriat~c Sea. 

Family HIPPOL YTIDAE 

SPIRONTOCARIS CRANCHII (Le a ch) 

Le b o u r, 1932, 1936. 

STAGE I: Length 1.5 mm. 

No r-ostral spine, antennal scale segmented at tip. Side of carapace 
with 3 denticulations. Rudiment of first leg visible. Anal spine presen:t. 
Fifth abdominal somite with a pair of small lateral spines. 
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:STAGE II: Length 1.5 mm. 
Rostrum and supra-orbital spine forme'd:. Eyes stalked. Rudiments 

•of second legs present. 

STAGE III: Length 2.1 mm. 
Antennal scale with 2 small end-segments. First and second 

:peraeopods with setose exopodites, following 2 pairs rudimentary . 

. STAGE IV: Length 2.3 mm. 

Third ,peraeopod bilobed, fourth rudimentary . 

. STAGE V: Length 2.5 mm. 
First 3 peraeopods with setose exopodites, each with 6 setae. Pleopods 

not formed . 

. STAGE VI: Length 2.8 mm. 

Pleopods formed as small buds. Last 2 peraepods rudimentary. 

:STAGE VII: Length 3.0 mm. 

Chelae begin to form on first and second peraeopods . 

.STAGE VIII: Length 3.3 mm. 
Last 2 peraeopods without exopods. Pleopods long, but without setae. 

Lateral spines of fifth abdominal samite large. 
STAGE IX: Length 3.6 mm. 

Rostrum small, brorud at base. Third :a.bdominal somite large, covers 
an anterior ,portion of the following segment. Dorsal organ prominent. 
'Telson narrow with 2 pa.irs of marginal spines and 6+ 6 end-setae. 

D i str i b u t i o n: In the Plymouth region .r,ipe males and females 
·were 0bserved in May :and June and found to breed from March, 
continuing till autumn; the larvae being observed in the ,plankton during 
·summer and early autumn. (Le bou r, 1932). In the present collection~, 
the larvae are found almost troughout the year in the op1en sea as well 
as in the lake. In the sea it is found in large numbers !rom June 
to September, with maximum in June-July, whereas 2 peak periods - ohe 
'in May and another in September are observed in the lake. In the deep 
water regions, it is observed mostly in the surface waters above 50 m. 
and scarcely below 100 m. 

SPIRONTOOARIS sp. (Fi,g. 95 - 99) 

:STAGE I: Length 2.2 mm. 

Antennule with long, stout, plumose seta and aesthetes as in S . cran­
,clvii. Antennal scale segmented at tip, flagellum represented by a long 
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spine. No rostral spine. Pterygostomial spine and 3 serrations present on 
each side of carapace. Anal spine present. This stage resemhles closely 
with the corresponding stage of S. cranchi-i, the notaible d!ifference lbeing 
only the larges size. In S. cmnchii 'the fJrst stage is only 1.5 mm. in length .. 

STAGE III: Length 2.9 mm. 
Antennuale with base of 2 segments. Antennal scale without clear 

segmentation, outer margin with single seta. Supra-orbital and 
pterygostomial spines present. First anid second peraeopods bilobed, last. 
3 seen as small rudiments. Inner branch of uro.pod bears 2 setae. 

95 

~ 
0-1 mm 

Fig. 95. Spirontocaris sp., IX stage, maindible. 
Fig. 96. , I maxilla. 
Fig. fl7. , II maxilla. 
Fig. 98. , I peraeopod. 
Fig. 99. , III peraeopod- tip . 

STAGE V: Length 4.2 mm. • 
Rostrum broad at base and pointed distally. Third abdominal somite­

hood-like. Four peraeopods with exopods, fifth rudimentary. 

STAGE VI: Length 4.5 mm. 
This stage shows only a further stage in the development of the 

appendages. Fifth peraeopod shows indistinct segmentatidn. • 

STAGE VII: Length 5.0' mm. 
Pterygostomial spiine and the teeth behind stronger. All peraeopods· 

developed, fifth without exopod. First and second legs show'the formation. 
of chelae. Pleopo:ds forni.ed as bifurcated processes. Telson with 2 pairs. 
-of margina! and 12 distal spines. 



No. 3 51 

STAGE VIII: Length 5.1 mm. 

Peraeopods longer and better developed. Pleopods 2-jointed. 

STAGE IX: Length 5.4 ~m. 

Supra-orbital and denticula.tions of carapace still present. Antennal 
flagellum shows incipiient segmentation. Telson narrowing, distal end 
ro1:1-n!ded, showing 12 spines as in S. cranchii. Pleopods bear setae at 
the ends. 

The stages desc:ribed above closely resemble those of S . cranchii and 
S. occulta. From the former they chiefly differ ,in the a;bsence iOf lateral 
spines on the fifth abdomina.l somite and presence of exopod on fourth 
pe:raeopod, and from the latter in the absenice of denticles on the fifith 
abdominal somite and in having the dactylus of third leg ,straight. The 
larva. driffe_rs from the first stage of S. pusiola descrihed by B u 11 (1938) 
.in the aibsence of rostral spine. • 

D i s t r i but i o n: The larvae of this species are present in the sea 
almost throughout the year w,ith maximum in June at Gonoturska. 

In the lake the Iarvae of this species have been observed only in July. 

CARIDION STEVENI Le bou r 

S a r s, 1900 ( = Pandalus bonni eri) 
Lebour, 1930a 

The chief peculiarities 9f this la~vae are the presence of 2 curved 
horns on the dorsal side of the carapace, which may be corresponding to 
the supra-orbital spines and the enormorus length of the antennal flagella. 

STAGEIII: 
. Rostrum slender, pointed, and curved downwarids, reaching 
almost to the end of the basal joint of the antennular peduncle. 'l'wo dorsal 
curved processes prominent on carapace at aibout 1/a distance from 
its anterior enlđ. Antennal scale with distal segments and two outer setae. 
First peraeopod developed with an oar-shaped endopodite, second and 
thi:r~ rudiments. Uropods present, inner with only 2 seta.e. 

STAGE V: Length ca. 5.5 mm. 

· · First 3 legs functional, fourth biramous, fifth rudimentary. Antennal 
scale with id:istal spine, _ antennal flagellum about twice as long as scale. 
In L e bou r ' s specimens it is nearly 3 times as Iong as scale. Telson 
with 2 pa.irs of lat_eral .and 3 pairs of posterior spines. 
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STAGE VIII: Length 6.7 mm. 

Thi:s is smaUer than the corres1ponding stage of L e b o u r which is 
;.O to 7.5 mm. long. .. 

Peduncle of first antenna 3-jointed. Flagellum ,o,f second antenna very 
long. Endopodites of peraeopods slender. Pleopods present as biramous 
processes, without setae. 

STAGE IX: Length ca. 7.3 mm. 

Rostrum long, withou teeth, reaching to the extremity of the second 
j,oint of peduncle of first antenna. Horns on carapace broaJd at base, 
sharply curved an.d situated a little more back on the carapace than in 
the previous stage, but they are not so big as figured by S a r s. 

Antennal fla.gellum about as long as length of body. Exopods present 
. on first four peraeopods. Pleopods long with end-setae. Telson with second 
pair of posterior spines 16ng and stout. 

D i s t r i b u t i o n: It is a shore species foun!d near Plymouth in the 
r_ocky pools; females in berry having been 10,bserved during January to 
May and larvae in the plankton from March to early August, occurs from 
mid-wa.ter to near the bottom (Le bou r op. ait.). In the present 
collections larvae are sparingly represented from May to November. 
Neither larva nor adul~ of this species has been hitherto, r ecorded from 
the Mediterranean region. 

LYSMAT A SETICAUDAT A Ris s o (Figs. 100-106). 

C a r o 1 i, 1918. 
Gu r n ey, 1937. 

The larvae of L. seticaudata is characterised by the great elongation 
of the eye stalk (in the first stage ~ye ii s sessile) and the precocious 
development of leg 5 before the appearence of legs 3 & 4 into a 
long appenldage with a paddle-like enlargement of the propodus. 

Car o 1 i (1918) has described the first 6 and last 2 stages in the 
development of this species. In the present collections stage VII is also 
found. 

STAGE I: Length 3.34 mm. Rostrum 0.24 mm. 

Larva: larger than that recorded by Car o 1 i. Carapace with 2 dorsal 
tubercles: Marg,in ,o,f carapace serrated. Telson with 7+ 7 ,plumose setae. • 
Antennal scale with 5 • small • clistaI· segments. First 2 peraeopods with 
segmented endopods,, fifth a small prominence. 
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STAGE II: Length 3.27 mm. Rostrum 0.24 mm. 

Eyes sta1ked. T,elson with 8 pairs of setae. Fifth peraeopod long, 
reaching beyond the tip of telson, propodus. flattened. 

103 

Fig. 100. Lysmata seticaudata, I stage, I antenna .. 
Fig. 101. ,, • , · antennal s cale. 
Fig. 102. II stage, I antenna- tip. 
Fig. 103. IV stage, I antenna- tip. 
Fig. 104. VIII stage, I peraepod- tip. 
Fig. 105. IX stage, I p eraeopod- tip. 
Fig. 106. , II pleopod. 

STAGE IV: Length 3.41 mm. Rostrum 0.17 mm, 

Dor sal ,organ prominent. A minute spine also p:r2ssnt in front of 
dorsal organ in some s,pecimens. Margin of carapace fa,intly serrated. 
Exopod of uropo,d setose, endopod small. 

STAGE V: Length 4.17 mm. Rostrum 0.31 mm. 

Rostrum long and doubly curved, Flagellum of first antenna. 
segmented int::> two .. Inner and outer uropods with setae. 
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STAGE VI: Length 5.07 mm. Rostrum 0.3 mm. 

Margina! teeth of carapace clisappeared. Telson with 2 margina! 
spi:,nes and 5 pairs of plumose setae distally. Outer flagellum of rirst 
antenna with 3 segments. Pleopods v\isible as biramous rudiments. 

STAGE VII: Leri.gth 5.51 mm. Rostrum 0.44 mm. 

In addition to the basal tooth, rostrum bears another tooth at about 
its middle. Outer flagellum of first antenna_ with 4 joints, flagellum, of 
second antenna ½ as long as scale, without se.gments. Endopod of fourtr­
leg w,ith terminal setae. 

STAGE VIII : Length 5.81 mm. Rostrum 0.40 mm. 
Telson narrow, with 2 margina! and 10 distal spines. Distal end of 

first leg shows the formation of chela. Rami of pleopods end in short 
spines. 

STAGE IX: Length 6.40 to 6.89 mm. Rostrum 0.72 mm. 

Rostrum with 2 teeth in the mid-dorsal region. Inner flagelli.tm of 
first antenna about 1½ tlmes as long as peduncle. Flagellum. of second 
antenna about· 2½ tiines as long as scale. 

D istr ii, but i o n: S t a 1 i o (1877) observes that spawning occurs 
throughout summer. Berried femals were found by Pa ol u c ci (1909) 
in June. Gamu 1 i n (1948) found the second ·and third stages iri June. 
In the .present collections, the larvae are observed from June to Nio,vember, 
with the maximum in June. In the deep water r-egions larvae hav:e been 
found more withiR 50 m. and only in July some s peic,imens were collected 
within 50 to 100 m. The larval stages of thiiiS species seems to be more 
common a.way foom the shore reg'ions. 

LATREUTES sp,? (Figs. 107~109) 

Only the first stage larva of this genus is known with certainty 
(Gurney, 1937). 

STAGE IV: Length 3.6 mm. 

Rostrum small and simple. Prominent supra-orbital and pterygo­
stomial ·spines present. Margin of carapace bears anteriorly 5 small 
teeth. Third abdominal somite large, bears a curved median dorsal spine, 
ilil front of the posterio,r margin, fifth bears a pair of long dorso-lateral 
spines and sixth with a median idorsal spine springing from • the hind 
margin. No anal spine observ.ed. Telson about ·3 thnes as long ias wide, 
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.sides parallel, with 2 pairs of small marginal and 6 pairs of pos:terior 
.setae. 

Antennular peduncle with 2 segments, basal joint curved at the 
middle. Antennal scale broadening towards the end with large apical 
spine. Maxilla very bro.aidl in fmnt with large proxiimal s.etae. Maxilliped 
I, epipod large, exopod with 6 :setae. Maxilliped II, exopod with 6 setae. 
·Exopod of III maxi11iped with 8 setae. End!opod of II leg small, exopod 
wiith 8 :setae. Endopod of III leg large, exopod with 6 setae. Fourth leg 
with large segmented endopod, without exopod. Flfth leg rudimentary. 

,_________. 
02mm 

LAST STAGE: Length 8.7 mm. 

10 8 

109 
Fig. 107. Latreutes sp., IV stage, 

dorsal view. 
Fig. 108. Latreutes sp., IV stage, 

Lateral view of III aibclo­
minal samite. 

Fig. 109. Latreutes sp., IV stage, 
te1'son. 

Rostrum and spines of carapace and abdomen as in sta.ge 4. Anterior 
dorsal papilla prominent, posterior very ,small. Antennular peduncle with 
:2 segments. Antennal flagellum sli.ghtly longer than scale, unsegmented. 
All peraeopods well developed, first shows the . formation of chela, la:;:t 
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2 . without exopods. Pleopods biramous, but without setae. Telson br;o,ad 
at base, narrowing distally, gets broader towards the end. 

D 1i s t r i b u t i o n: The larvaie are rare in the December collections. 
from Mljet (sea). 

Family PALAEMONIDAE 

LEANDER SERRATUS (P e nn a nt). 

STAGE II: Length 3.31 mm. 

Rostrum long and slell!der, rea.ching slightly beyond the first j,o,int of: 
antennular peduncle. Antennal scale show.s 4 small distal segments. 
Carapace with s.errated dorsal tooth situated slightly in front of the. 
middle. Supra-orbital spine prominent. Abdominal somite 5, with long­
lateral spines. Exopod of urop,od ipdica.ted on the ventral si1de of telson. 
E:imp::ids on second maxilliped to third! peraeopod with 6, 8, 8, 8 and 6:. 
setl1e respectively. 

STAGE IV: Length 4.39 mm. 

Fig. 110. Leander serratus, IV stage,. 
telson & ruropods. 

Fig. 111. Leander serratus, V stage,. 
telson- tip. 

Rostrum reaches the distal .end of the last segment of first antenna .. 
Carapace dor.sally with 2 large barbeidl teeth. A ilmall spine appears, just. 
above and close to the pteryg;nstomial, which forms the branchiostegal 
spine. Fourth peraeopod with setose exopodite, f,ifth rudirnentary. 

STAGE V: Length 5.50 mm. 
Carapace bears one more tooth dorsally, behind the second one, 

Telson with almost parallel sides, no, marginal spines, disrnl end with 5, 
pairs of ·setac. All peraeopods formed, fifth without exopo1d. Pleopods. 
formed as biramous rudiments. 
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Distribut 1ion: Graeffe (1900) observes that the spawning 
occurs in Ma.y, June, August and September. Le bou r (1947) found the 
larvae in the insho,re waters from January to October, with maximum in 
June, July and August. In the collections brom Mljet the larval stages of 
this species are found rare during June and July 1952. 

LEANDER P ACIFICUS S tim p s on 

Gurne y, 1938. 

STAGE I: Length 2.90 mm. 

The specimen agrees with the description of Gurne y. Rostrum 
about as long as the antennular peduncle and hears minute serrations 
di!stally. Fifth ahdominal somite witho-qt spines - in this respect it 
discriminates from L . squilla, which has a pair of lateral spines even in 
the first stage. Hind mar~in of telson witp. undulations, bearing 14 
plumose setae and small hairs Jn between. Exopods of 3 maxillipeds with 
6, 8, 8 setae respectively. 

Di str i but ion: The larvae of this sp,ecies have been recorded at 
Gardaqa in Miarch (Gurne y, 1938). In the collection from Mljet only 
a single specimen is present, caught in July 1952~ 

PERICLIMENES sp. (F,igs. 112-119). 

A ser'ies of stages resembling very much the »larva of an unknown 
g.enus« (Gurne y & Le bou r, 1941) and Periclimenes sp. (Le bou r, 
1954 pp. 225-226) have been observed in the c.oUections from Mljet and 
Dubrovnik during August to October 1952. These transparent larvae are 
very peculiar in having a long slender boidiy, with slightly elongated head 
region, long exopodites on the third maxilliped and first two peraeopods, 
very long antennular flagellum and a small dorsal spine on the do,rsum 
of the third abdominal somite from first to last stage. 

Le bou r op. cit. observes that the larvae described by Gurne y 
& L e bou r (1941) anidi that of Le bou r (1954) »are apparently the 

• only known instances of such a phenomenon « as the unusual elongation · 
of the antennular flagellum and suggests that these two forms may 
po-ssibly belong to separate genera. 

The present larvae agree with that described by L e bou r in the 
nature of the telson, absence of exopods on the last 3 ,peraeopods and ,in 
having smaU pleural points. But it is distinct from that of Le bou r, in 
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Fig. 112. PericLimenes sp., I stage, Jorsal view. 
Fig. 113. , IV stage, I anten~a. 
Fig. 114. , V stage, telson & uropod. 
Fig. 115. , IX stage, telson. 

havirig only one large median dorsal tooth on the third abd,ominal somite, 
instead of two small teeth in Le bou r' s specimen and in having longer 
la:st 3 peraeopods and stronger pleural points on the f,irst 5 abdominal 
somites. 

STAGE I/II: Length 3,86 mm. 

Eyes globular. Rostrum .simple and pointed, broad at base, gradually 
tapering distally, reaches slightly benyond the eyes. Pterygostomial Epine 
pressnt, behind which the carapace bears 7 small teeth on each side. 
Supra-orbital and antennal splnes absent. Telson rfot separated from the 
s;xth abdominal somite, deeply indenteidi behind with one pair of margina! 
and 7 pairs of distal spines. Peduncle of first antei:m~. long, with an inner 
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distal lobe. Scale of seaond antenna as long as peduncle of first antenna, 
with a single distal segment, 2 margina! setae and 10 seta,e fringing tli.e 
anner margin and free end. Exopotd of third maxilliped long. First peraeo­
:pod a biramous rudiment. Dorsum of third abdominal segment enlarged 
and bears a small spine. Minute pleural points noticeable •on the fourth 
abdominal samite. 

STAGE IV: Length 4.93 mm. 

Body bent at right angle at the third abdominal somit2. Head region 
more elongateid!. Spine on third abdominal somite larger. Telson with the 
same armature as. before. Peduncle of first antenna . shows 2 segments, 
basal one with a large interna! spine at about its middle. Inner flagellum 
-0f first antenna long and s~gmented, outer small w:ith a few setae. First 
peraeopod with setose exopodi.te, following pairs rudimentary. Uropods 
well formed. 

STAGE V: Length 6.34 mm. 

Eyes slightly elongated, eye-ball with a little bulging on the inner 
side. Marnhlbl2 with strong cutting edge. First maxilla with a 2-j,ointed 
palp. Endopod of second ma~illa with 8 lobes. Inner flagellum of first 
antenna 1¼ limes as long as the length of body. Scale of antenna with 
:a distal margina! spine. First 2 peraeopods with s.etose exopodites, last 3 

Fig. lL 
Fig. 117. 
Fig. 118. 
Fig. 119. 

"' ericlimenes sp., VIII •stage, profile. 
, V stage, right mandiable. 

, I maxilla. 
, II maxilla. 
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rudimentary. Pleural spines distinct on first 5 abdominal somites. 
Pleopods appear as small buds. 

STAGE VII: Length 8.45 mm. 
Flagallum of secondi antenna· slightly longer than scale. Last 3 

peraeopods jointed, wahout exo,pods. Pleopods small, but biramous with 
small end-setae. Pleural spines and the dorsal spine of third abdominal 
somite larger. An.al spine present. 

STAGE VIII: Length 8.76 mm. 

Flagellum of second antenna 1½ times the scale. Last 3 peraeopods 
anc~ pleopods longer. 

STAGE JX: Length 9.13 mm. 
Almost as previous stage. Antennular flagellum 1½ times the length 

of body. 

MESOCARIS Ortman sp. I. (Figs. 120-123) . 

Gurne y, 1936, 1938. 
Gurne y & Le b o u r, 1941. 

A series of larval stages with the striking feature whith characterises 
this larval genus, namely the acute double flexure ,of the depressed body 
have been observed in the collections from Mljet and Dubrovnik during 
June and August. Though it is not possible to fix them up to ·some 
particular species, short descriptions of the differerit stag.es are given in 
the hope that future additional knowledge would helrp in ascertaining 
them :to definite species. Stage VI in the pr,esent collectiQn seems to agree 
with »Palaemonid B.R.V« of Gurne y (1938, pp. 30, 31). 

STAGE IV : Length 3.3 mm. 

Body sharply bent at thorax and third abdominal somite. Rostrum 
more than half as long as the first segment of the antennular peduncle, 
with very small cforsal tooth. Supra-orbital long and barbed. Antennule 
with 2 segments. Antennal scale with small terminal spine a.nd 11 ,p-lumos-e 
setae. First and second peraeopods with setose exopods, each exopod with 
4._ terminal setae and 2 minute margina.I hairs . Last 3 peraeopods appear 
as rudiments. Pleopods formed as ventral prominences. No anal sp:ine. 
Endo,pod of uropod without setae, exopod with 6 setae. Telson spatula.te, 
indented behind, with a pair of marg,inal and 7 pairs of posterior spines. 
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STAGE V: Length 3.7 mm. 

Fig. 120. Mesocaris sp., I, IV stage, 
teLson & uropod. 

Fig. 121. Mesocaris sp., I, IV stage, 
II antenna. 

Fig. 122. Mesocaris sp., I, V stage, 
te1'son & uropo,d. 

Fig. 123. Mesocaris sp., I, VIII stage, 
telson 
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Prominent ·barbed supra-orbital and small antennal spines pr,zscnt. 
First 3. peraeopods bear exopods, last 2 rudimentary. T,elson slightly 
broader distally, indented posteriorly with one pair of margina! and 5 
pairs ,o.f posterior spines. 

STAGE VI: Length 4.6 mm. 

Very similar to Gurne y' s »Palaemon1.d B.R.V. Stage« (1938) , 
but smaller in size. Dor.sal tooth of rostrum better developed and serrated. 
Flagellum of second antenna longer than scale, bears 3 small ,setae. First 
peraeopod with propodus enlarged, sh-owing the formation of chela. S.etose 
exopods on first 4 peraeopods. Plebpods small, but biramous. Fifth 
peraeopod slightly longer than fourth . 

.STAGE VII: Length 5.1 mm. 

Antennal flagellum longer tha.n scale by the 2 end segments. Exopods 
of third and fourth per.aeopods yery small, .wJth minute .margina! setae. 
Telson with one ,pair of margina! spines inserted at about the middle and 
4 pairs of terminal spines. 
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STAGE VIIi: Length ca. 6.0 mm. 

Rostrum as long as the 3-jointed antennular peduncle, with a single 
dorsal serrated tooth. Carapace with prominent serrated supra-orbital 
and antennal spines. No anal spine. First antennular segment wi:th 
stylocerite better formed and the ventral spine larger. Antennal scale 
with distal margina! spine, flagellum longer than scale. 

MESOCARIS O rt ma n sp. II. 

G u r n e y, 1936. 
G u r n e y & L e b o u r, 1941. 

Two specimens closely resembling M esocaris sp. B of G u r n e y & 
Le bou r (1941, p. 159, figs. J. K) were obtained from Mljet and S,plit 
during June. 

Gurne y & Le b o ur obtained the specimens from outside Castle 
Harbour (Bermuda) . in_ depths from 100 to 300 m. This species is very 
peculiar in having an extreme • case of body flexure, the third abdominal 
samite coming near the head region. 

The present specimens measure about 10 mm. in- length and seems 
to belong to the penultimate or last stage. 

Rostrum longer than eye with a ' high crest bearing 4 teeth. Small 
supra-orbital spines present. Abdomen without srpines. Telson narrow 
with 2 pairs of lateral and 3 pairs of terminal spines. Peraeopods 1--4 
with exopods, first and second chelate. Pleopods_ large and biramous. 
without setae. 

STENOPUS SPINOSUS Ris s o 

C ,a.no, 1892. 

G u r n e y, 1924. 

Though a number of unidentified larvae of Stenop'li,s have been 
recorded (Gurne y & Le bou r 1941) the larvae of only the 2 species 
Stenopus hispidus and S. spinosus have been identifie1dl, the farmer having 
been recorded by B r o o k & H e r r i c k (1891) and the latter by C a no 
(op. cit.) . The species recorded from the Med1terranean reg,ion is S. spino­
sus whereas · S. hispidus_ has. beeri found only from · the . Indo-Pacific and 
tropica.l east American seas. As per diagnostic, -character given by 
G u r n e y · (1924) namely the presence of a long dorsal spine on the third 
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abdominal somite in first stage, the larvae in the present collections 
belong to the common Mediterranean species S. spinosus. 

STAGE I: Length of body 2.75 to 3.37 mm. Rostrum 1.41 mm. 

Rostrum bears small anterior denticles and small spines dorsally in 
the basal region. Su:pra-orbital absent. Third abdominal somite bears a 
curved dorsal ,spine which reaches slightly beyond the extremity of the 
fifth abdlominal .somite. Lateral spine of first abdominal somite longer 
than the third abdDminal spine. In s. hispidus the dorsal spine of the third 
abdominal somite is shorter than the combined length of the fourth and 
fifth abdominal somites. Telson with 5 teeth on the outer margin and 6 
plumose .setae on each lobe, of which the outer most one ,is very small. 

Fig. 124. Stenopus spinosus, I s tage, telson. 
Fig. 125. , II stage, telsoi:J. . 

STAGE II: Length of body 3.62 mm. Rostrum 2.41 mm. 

This stage resembles the previous stage, but the eyes become stalked 
and long supra-orbitals as long as 3/s the length of eye are formeidi. Dorsat 
spine ,o,f third abdominal somite about double as long as the combined 
length of fourth and fifth abdominal somites. Each lobe of telson with T 
plumose setae, of which 2 are small and slender. Endopod of first leg still 
small and singla jointe·d, second leg appears as a small rudiment. No, 
pleopods present. • 
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D i s t r i b u t i ,o n: The larvae of this species are sparingly obtained 
from June to December, with maximum in August. It is not present it the 
lake collections. 

Family P ALINURIDAE 

P ALINUR,US VULGARIS L at r. (Fig. 126). 
Cunningham, 1891. 
Bouvier, 1914. 
G a m u l,i n, 1955. 

Ten sta,ges of this species were described by Bou vi e r . 

PHYLLOSOMA I: Length 3.24 to 3.44. 

First antenna slightly longer than second and sinaller than eyes. 
Third maxilliped with setose exo.pod. Exopod of third p.eraeo,pod! finger­
like. Fourth and fifth peraepods appear as small buds. Distal end of 
abdomen truncated, with 3 setae at each of the distal outer corners. 

12.E, 

O ·:l mm 

Fig. 126. PaLinums vuLgaris, I phyllosoma, distal ,part. 

DJ s t r i b u ti o n: In the N. Atlantic, phyllosoma is found from the 
later half of June to Septem,lber (C u nn i g/h a m & Bou vi e r), the 
last stages being common about the enid of July and during August. In 
the Mediterranean Step h e n se n (1923) observed the larvae in the 
winter and summer months. Pest a (1918) giv.es the spawning time of 
this species as spring and also August. G a mu 1 i n (1955) found the f.irst 
larval stage of this species- in·-the middle ,and N. 4,drJatic foom December 
to March, with the peak period in January and February. In the pre'Sent 
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~ollections also, the ffrst sta.ge larvae are pr,esent in January and Febru­
. .ary, showing tha.t this spec~es has an earlier spawning time in the Adriatic 
than j n the N. Atlantic·. ' • 

Family SCYLLARIDAE 

SCYLLARUS ARCTUS Li nn e. (Figs. 127-139). 

Pest a, 1918. 
S t e p h e n s e n, 1923. 

Only the first and third stages are represented in the present 
-:collcction-s, being obtained from June to January. But in an earlier 
-collcction taken near Split in the later half of August 1948 almost all 
. stages are represented. 

STAGE I: Length 1.2 mm. 
Resembles closely with the figure of W i 11 .i a m s on (1915) and the 

-đescription of Step h e n se n (1923), but slightly smaller. The differen-

n 

0·2 mm 

::Fig. 127. ScyUarus arcti,s, I phyllosoma, eye & antennae. 
::Fig. 128. ,, , distal part & III p·eraeopod. 
Fig. 130. , III phyllosoma, exopodite of III peraeopod . 
.Fig. 131. , III 'phyllosoma, distal part & IV peraeopod. 
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ees from S t e p h e n s e n ' s description are - antenna I as long as eye,. 
distal extremity with a short spine and 3 plumose setae and the sides ,of 
the abd0men drawn into sharp spines . . 
STAGE II: Length 1.51 to L68 mm. 

. .. 
Exopodite on third peraeopod about 3/u as long as the second jo,int ,af 

the leg. In a 'specimen 1.51 mm. long, the exopod is only 217 as long as the 
second j,oint which bears it. Peraeopod IV op.ly • half as long as the 
abdomen. 

STAGE III: Length 2.58 mm. 

The process at the distal 1/3 of first antenna large. Exopod of' 
third peraeopod with • 3 joints, but not so developed as shown by 
S t e •P h e n .s e n. Peraeopod 4, 3½ times as long as the abdomen excluding­
the fork. 

STAGE IV: Length 2.41 to 3.00 mm. 
Third peraeopod with well developed exo,podite bearing long setae .. 

Fourth peraeopod shows 6 joints, exopodite small, 2/3 as long as the second 
joint which bears it. Fifth peraeopod 217 as long as abdomen. Abdomen 
with lateral prominences of uropods. 

STAGE V: Length 4.00 to 4.1 mm. 

Joints of first antenna not dlistinct. Exopo~ of IV per:aeopod shows. 
5 segments, but the setae still small iin the s:pecimen 4.0 mm long. In a, 
specimen 4.41 mm. exopod fully developed with 8 segments and long setae. 

STAGE VI: Length 9.2 mm. 

Three joints of first antennular p.eduncle distinct. Peraeopod 5-
slender, slightly more than half as l,ong as abdo.men . . Four pa,irs of" 
pleopods indicated as small buds. Uropodls distinct as bifid lobes. This. 
stage resembles Scyllarus sp,. of Gurne y (1936, fig. 33). 

STAGE VII: Length 10.9 mm. 
Inner flagellum of first antenna distincly articulated at base, but 

slightly smaller than the thick outer flagellum. Peraeopod 5, about 3
/ ~ as 

long as abdomen. Pl,eopods bifid, inner limb larger. Telson separated foom. 
abdomen. 

STAGE VIII: Length 12.96 mm. 

Inner flagellum of first antenna curved. Seconid antenna stout, as, 
long as first, spine· at the proximal 1/3 smaller. Posterior end of telson. 
convex. 
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Fig. 129. ScyUarus 
Fig, 129a. 
Fig. 132. 
Fig, 133. 
Fig, 134. 
Fig, 135. 
Fig, 136. 
Fig, 137. 
Fig, 138. 
Fig, 139. 

arctus, II phyllosoma, III peraeopod of s,pecimen 1.51 mm. 
,, , III peraeop<ld of specimen 1.68 mm. 

, IV phyllosoma, II antenna. 
, distal part & IV peraeopod. 
, V phyllosoma, I & II antenna. 
, VI phyllosoma, I & II antenna. 
, ,, , distal part. 
, VII phyllosoma, distal part. 
, VIII phyllosoma, I antenna (ventral) 

, V peraeopod. 
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Distribution: Stephensen (1923) observesthatthelarvae 
are found in the Mediterranean from December to September, the summer 
hiauls yielding more specimens, with the maximum in August. Pest a 
(1918) gives the spawning season as July. In the present collections the­
maximum number of larvae ts present in August, agreeing with 
S tf;l p h e n se n' s observations. 
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Family HOMARIDAE 

NEPHROPS NORVEGICUS (L.) Fig. 40. 
S a n tu c c i, 1926. 

K a r 1 o v a c, 1953. 

STAGE I: A single specimen in the February collection from Mljet 
measures 6.51 mm. in length (from Up of r,ostrum to the angle o.f caudal 
fork). 

The larva more or less ,agrees with the description and figures of 
S a nt u c ci (1926). But the rostrum in the present specimen is more 
pronounced, having a length of 0.96 mm., which is about 1

/3 of the 
cara:pace without rostrum. It is doubly curv,ed as in Stage II and has a 
dorsal groove basally, but withcut teeth. Plueral spines present, their 

05 lll m -----1 

Fig. 140. Nephrops norvegicus, I stage, rostrum- profile. 

length increasing backwards, fourth pair being the longest. Pleopods 
visible as small buds. Caudal fork about ¾ the length of body, wi,th 10 
sharp spines on the outer and numerous plumose setae on the inner edge 
-of each arm. 

D i s t r i b u t i o n: In the N orth Sea the larvae are found thrnughout 
summer (H a vi n ga, 1929), in the Danish waters Jn April, May and 
August (Jo r g e n se n, 1923). In thc High Adriatic, larvae are 
observed from January to April, the duration of the 3 larval stages 
apparently going beyond 2 to 3 weeks; it generally takes 3 months for 
.eggs to ha.tch, the pe,ak showing in January (Karlovac, 1953). This 
species also shows an earlier hatching period! here, than in the N. 
Atlantic. 

Family GALATHEIDAE 

Munidx and Galathea are known to have 4 larval stages, except in Ga­
Zathea dispersa, in wh;ch 5 are said to have been observed (Le bou r, 
1930). 
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The larvae of the 5 species found in the Adrta.tic may be distinguished 
by the following key adapted from Le bou r (1930). 

1. Antennal scale long and tapering . 
Antennal scale broad and short . 

. M 1,1,nida bam fficai 
2. 

2. Spines present on fourth and fifth abdominal 
segments 3. 
Spines present on fifth abdominal segment only 4. 

3. Larvae large, first larva ca. 3.6 mm and last ca. 
8.2 mm. . G. str.igosa 
Larvae smaller, first larva ca. 2.5 mm. and last 
ca. 4.2 mm. . G. squamifera 

4. Larvae of moderate size, first larva ca. 2.4 mm. 
anid last ca. 5.1 mm. . G. dispersa 
Laryae very small, first larva ca. 2.1 mm and 
last larva ca 4.2 mm. . G. intt3'{media 

MUNIDA BAMFFICA (P e na nt). 

S a r s, 1890. 
Le bou r, 1930. 

The larva! stages of this species have been described by S a r s as 
M. rugosa and Le bou r as M. bamffica. 

STAGE I: Length 6.0 mm. (from t.ip of rostrum to end of telson). 

STAGE II: Length 6.9 mm. 

Third pair of maxillipeds formed. 

STAGE IV: Length 10.0 mni. 

Uropods well developed, telson with 10 pairs of spines, of which the 
seconidl a minute hair. 

Di str i but ion: S ta 1 i o (1877) found berried females in the 
summer months. Le bou r (op. cit.) observes that berrJed femals were 
found along with Gaktthea spp. from autumn to spring. In the Norway 
Co,ast berried femals were found from February to April. Larvae were 
observed off Norway from May to July, in the Irish Sea in April and off 
Plymouth from January to June (T h o r s on, 1946); In th~ Adriatic the 
larvae are found common from January to April, with the maximum 
during January~February, which shows that the breeding time of this 
species more or less a.grees with that in the Plymouth area. But, contrary 
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to the observations at Plymouth, the larvae are found here not far away 
from the shore. 

GALATHEA STRIGOSA CL i nn a e u s). 
Le b o u r, 1930, 1931b. 

STAGE I: Length 3.6 mm. (from tip of rostrum to end of telson excluding 
the spines). 

STAGE II: Length 4.2 mm. 

STAGE III: Length 5.6 mm. 

STAGE IV: Length 8.2 mm. 

Both pairs of abdominal spines very large. 

Di str i but ion: Pest a (1918) observes that the spawning of 
this species varies with locality; S ta 1 io (1877) found it in march and 
Gr a e f f e (1900) from January to May. Le bou r (1930) observes 
that the larvae of this species are common in the inside and uutside 
waters near Plymouth. R ees (1952) says that he has found larvae 
during July and August. In the present collections larvae are common 
from December to June with maximum in March in the sea and May; 
in the lake. 

GALATHEA SQUAMIFERA Le a ch. 

Le bou r, 1931b. 

STAGE I: Length 2.5 mm. (from tip of rostrum to end of telson excluding 
the setae). 

STAGE II: Length 2.6 mm. 

STAGE III: Length 3.5 mm. 

STAGE IV: Length 4.2 mm. 

Di s tri b u ti o n: At Plymouth, female in berry were observed 
from February onwards, and larvae common in the inshore regions 
in spring, summer and less common in autuinn and winter (Le bou r, 
op. cit.) R ees (1952) observed the larvae from March to October, with. 
maximum in · July. In the present collections the larvae are not very 
common, having been obfained in considerable numbers only in January, 
when all the stages a:re present. 
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GALATHEA DJSPERSA S ,p. Bate 
Le bou r, 1930, 1931b. 

71 

STAGE I: Length ,,2.4 mm. (from tip of rostrum to, end of telson excluding1 
the setae) . • 

,STAGE II: Length 2.9 mm. • 

.STAGE III: Length 4.0 mm. 

,STAGE IV: Length 5.1 mm. 

Inner uropod with 9 plumose setae. 

D is tri but i o n: G r a e f f e (1900) observed the spa.wning in the 
Gulf of Trieste and S. Andriatic in February, March, September anidi 
October. Berried femals were observed near Plymouth all the year round- , 
.and the larv.ae were abundant in the plankton in the outs.ide waters 
(Le bou r, i930). R ees (1952) dbserved the larvae from February to 
November, with peak in July and August. In t};le present collections thj 
larvae are very common from December to June, with maximum in May„ 
June. In the lake the larvae are found only from May to July, witH 
maximum in June. So, it may be presumed that the breeding . perio,d of . 
this species is restrfoted here to a. fe:w months, unlike in the Plymouth 
area. Also, the larvae are seen more in the inshore waters than in tf.ne 
off-shore regions. 

GALATHEA INTERMEDIA Li 11 je b o r g. 

Le bou r, 1930, • 1931b. 

:STAGE I: Length 2.1 mm. (from tip of rost,rum to end of telson, excluding 
the setae). 

STAGE II: Length 3.0 mm. 

STAGEIII: Length 3.6 mm. 

Second seta of telson very slender and hair-like, but di'stinct and 
longer than the first spine. 

STAGE IV: Length 4.2 mm. 

Inner uropod bears 5 plumose setae fringing the .extremity. 
Post-larva: Length 3.4 mm. 

D i s t r i b u ti on: This is not a common specief,I in the Plymouth 
a.rea and the larvae were observed' both inside and outside waters chiefly 
in spring and summer ( L e b o u r, 1931 b) . Iii the Danish waters the 
larvae were frequently dbserved foom ; late July to late October 
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(T h o r s on, 1946), and in the 'North Sea from March to November with. 
peak in July and August (R ees, 1952). In the present coUections the • 
larvae of this species are very common and are found almost throughout. 
the year with the maximum in the sea in June-July. From the lake also, 
oonsiderable numbers of larvae were collected, but here the maximum 
occurs in May. Like G. dispersa, the larvae of this species are found more.• 
common in the inshore waters, anid! only very few specimens were obtained. 
from the off-shore stat.ion. In deep water regions, the larvae of this as; 
well as those of G. dispersa are found most common in the surface waters·. 
within 50 m. and rarely between 50 and 100 m. 

Family PORCELLANIDAE 

PORCELLANA LONGICORNIS (P e nn a nt). 
W i 11 i a m s o n, 1915. 
Le bou r, 1943. 

The larvae of Porcellana are easily distinguished by the very long· 
rostrum, which is about twice as long as the body. 

STAGE I: Length of body 1.59 mm. (from base of rbstrum to the end of 
telson). Length from spine to spine 7.30 mm. 

Telson with 5 pairs of plumose setae, the third seta bearing hooks. 
distally, which character distinguishes it from P. plaJtycheles. 
STAGE II: Length of body 1.89 mm. Length from sipine to spine 9.0 mm .. 

Telson with 6 pairs of plumose setae. Anal spine prominent. Three, 
pairs of pleopods present. 

i;:> j str i b u tJ •on: Le bou r (1943) observed the larvae in the, 
1.nshore plankton in every month except December and most common in 
summer. R ees (1952) found the larvae near to the coast mostly arounđ. 
August and T h o r s o n (1946) recor,ded them during late July. Here the•. 
larvae are found in May, August\, November, December and January;, 
with maximum in May. 

Family AXIIDAE 

A.XIUS STIRYNCHUS Le a ch (Fig. 141). 
We bb, 1921. 
Caroli, 1921. 

Only 2 la.rval stagefl are found in this species, the eggs being very­
large mea:suring 2.5 Xl.2 mrµ. and the larva possesses all its ap.pendages. 
except the uropodf;, .on hatching\ 
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STAGE I?: Length 9.1 mm. Rostrum 1.9 mm. 

The specimen is longer than the stage I of Web b (op. cit..) and 
about as long as her stage II. But it differs from stage II as the seta,e on 
the exopods of the first 3 peraepodos are not yet formed. The telson also 
resenibles that of stage II and excluidting the Long lateral prolongations 
there are 14 spines and 1 slender hafr on e'ach side of the m:iddle spine. 

Fig. 141. A x ius stirynchus, I stage, telson. 

o•s mn1 

Di str i but i o n: ~1/ e b b (1921) obtained the larva of this species 
towards the end of August and L e b o u r ('194 7) found from May to 
October. In the present collection only a single I stage larva is present, 
obtained in May 1952 from Mljet. This species has not yet been recorde,di' 
from the, Adriatic. 

Family LAOMEDIIDAE 

This family is of 'Special interest ,in view of the extreme rarity of the 
species and specimens. In the collections at hand, larvae of 2 species are 
present, of which one is referred to Jaxea nocturna. 

JAXEA NOCTURNA Nardo (Fig,s. 142, 143). 

W i 11 i a m s o n, 1915. 
C a r o 1 i, 1924. 
Gurn e y, 1924. 

This is the only species of Jax ea recorded from the Adriatic Sea and 
stages 2 to 4 are represented in the collection. 

,-
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STAGE II: Length 5.44 to 5.68 mm. 

The specimens closely resemble the ,cfuscr:iptions and figures of 
Caroli. Inner flagellum of first antenna ends in a spine; outer distinctly 
segmented from the peduncle, .bears a thick seta and 4 smaller setae at the . 
. extremity. Lateral borders of telson terminate in very sharp, -curved 
spines, and in between these •there are 10 pairs of plumose setae. 

STAGE III: Length 7.69 mm. 
Dorsal organ ,,isible as a. rounded knob behind the neck. peduncle of 

first antenna bears 6 setae. Uropods formedl, outer with 11 and inner with 
4 setae. Telson with 12 pairs of plumos-e setae. Four pairs of ~ppendages 
formed. 

STAGE IV: Length 11.68 mm. 
Telson with .serrated spines instead ,of plumose setae. 
Di str i but ion: Gr a e f f e (1909) observed the spawning time 

of thi'S species as September. Larvae :in the first stage measuring from 
3.5 to 4.5 ·mm. have been collected from the Gulf of Trieste, from October 
to December (Pest a, 1918). In the collections from Mljet stages 2 to 
4 are present in small numbers from April to September. 

' 1' 

Fig. 142. Jaxea nocturna, II stage, I antenna. 
Fig. 143. . ,, ,, , II a,ntenna. 
Fig. 144. Jaxea sp., VI stage, profile- peraeopods & maxiUipeds. 
Fig. 145. , pleural spines and pleopods . 
Fig. 146. ,, , telson & uropod. 
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JAXEA sp. (Figs. 144-146). 

A sin~le specimen obtained in the July collection from Mljet, probably 
belongfog to stage VI differs from all published larval stages of Jaxea 
spp. Hitherto, the complete stages of orily 2 species of this genus, v:i.z. 
Jaxe,a nocturna and Jaxea sp. Gurne y, are known. But the present 
-f,pecimen dliffers from both, mainly in the absence of lateral spine'S on the 
last abdominal samite and in having only 12 strong spines in the hoUowed 
posterior margin. 

Length 5. 7 mm. (from tip of rostrum to the end of telson, excluding 
the lateral prolongations). 

Rostrum with a double curve, end of which does not reach the 
extremity of the eye. Endopodite of first antenna slightly longer than the 
2-jointed exopodite, flagJella 2-jointed. Endopodite of second antenna 
without segments, longer than antennal scale, with a small d!istal seta, 
basipo<lite with 2 inner distal spines as in J<1,xea sp. Gurne y. First 3 
maxillipeds well developed with exopods. Exopods of first 3 peraeopods 
bear 5 distal setae, while those of fourth ,pair with only 3 small setae. 
Endopodites of all the peraeopods rudimentary and similar. Telson 
rectangular in shape, with the posterior corners . drawn into curved 
processes. In the hollowed posterior margin there are 12 strong ciliated 
spines, of which those at the centre are small. On the outer side of each of 
the lateral prolongations 2 small hairs may be noticed. No teeth ,on the 
inner side of the la.teral prolongations of the telson as seen in J. nocturna 
Nar do and Jaxea sp. G u r n ey. Both branches of uropođls bear setae; 
exopod without tooth on its outer margin. At the base of uropods a pa;ir 
of small, blunt spines noticed on the ventral side. F-irst abdominal samite 
with a pair of hlunt spines, whereas the following 4 somites have hooked 
spines, the size of which increase backw,ards. Sixth rubdominal samite 
without spines. In J. nocturna and Jaxea sp. Gurne y, there are long 
and curved spines on this segment. Pleopods appear as biramous 
rudiments on somites 3 to 5, their size also increasing backwards. 

Family CALLIANASSIDAE 

UPOGEBIA STELLATA (Montagu) 
W e b b, 1919, 1921. 
Gurney, 1938. 

The larvae of Upog-ebia may be distinguished by the small rounded 
:rostrum, telson with small median spine in all except first stage, legs l, 
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to 3 with exopodites, pleopod absent from f.irst abdominal somite and 
end1opod of third maxilliped rudimentary. 

As per diagnostic characters given by Web b (1921) the common 
form found in the collections may be identified as U. soollata. 

STAGE I: Length 2.74 mm. 

STAGE II: Length 3.45 mm. 
As Gurne y (1924) observes a hair present in between the first 

and second spines of telson on each side. 

STAGE III: Length 4.55 mm. 

Inner uropod ·without setae. 

STAGE IV: Length 4. 72 mm . . 

Di str i but ion: Pest a (1918) observed spawning in June and 
July. At Plymouth the larvae were observed common in the tow-net 
collections, most abundant in early summer, only small numbers in July 
and rar~ after the mid_p~e of August. I_n tlle North Sea larvae were found 
fr-0m July to November (R e e s, 1952). In the present collections larvae­
are observed from February to July, most abundant from May to July, 
with peak in June, more or less coinciding with the observations in the 
Plymouth area. The larvae are found more i,n the surface waters above 5()) 

m. and only very few specimens were -caught with_in 50 to 100 m. No 
larva was collected from the lake. 

UPOGEBIA DELT AURA Le a ch. 

Web b, 1919, 1921. 

STAGE II: Length 2.4 mm. 

lt cLosely resembles that of U. stellata, the only notable difference­
being· the absence of a seta on the second joint of the endopod of first 
maxilliped. 

STAGE III: Length 3.55 mm. 
Pleopodis formed, a~d are about ¼ the length of the somites which 

bear them. Last 2 ,peraeopods without exopods. 

STAGE IV: Length 4.50 mm. 

The larva at this stage -is very similar ·t-o that of U. stellata, the only 
notable q.ifference being the absence of seta on the second joint of the 
endopod of second maxilliped. 
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D i s t r i b u t i o n: L e b o u r (194 7) found the larvae from April 
to November, with ma.ximum from July to September. In the North Sea 
it has almost the same period of occurence as that of U. stellata (R e ,e s, 
1952). In the present collections larvae of this species are present only 
in small numbers from August to January. From the lake only a single 
third stage larva was obt'ained in December. 

CALLIAN ASSA SUBTERRANEA (Mo nt agu). 

S a r s, 1884. 
Web b, 1921. 
Gurney, 1938 . 

. C a r o 1 i, 194 7. 

STAGE I: Length 3.37 mm. (includ[ng rostrum). 

Closely resembles the stage I described by S a r s op. cit. Telson with 
7 + 1 + 7 spines, of which the second one is a very small hair. 

STAGE II: Length 4.07 mm. 

All peraeopods formed, last 3 unsegmented. Telson with 8+1 + 8 
.spines. No pleopods. 

STAGE III: Length 5.0 mm. 

First 4 peraeopods well developed. Pleopods biramous on thiridl to 
fifth somites. 

STAGE V: Length 5.69 mm. 

Peraeopods and pleopods well developed. Dorsal side of third, fourth 
:a.nd fifth abdominal somites well'. carinated. 

Di str i but ion: Le b o·u r (1947) observed the larvae in summer 
and early autumn. Frorri the N orth Sea the larvae w:ere collected in August 
and Sejptember (R ees, 1952). In the Adriatic the larval stages are found 
almast throughout the year, most oommon from May to July with peak 
in June at Mljet and July at Dwbrovnik. In the lake it is rather rare and 
only in May it has h2en observed. The larvai stages of this species are 
found more common within 50 to 100 m. 

Family PAGURIDAE 

In paguridae the broad and short carapace terminates post.ero-. 
lataally into a sharp point, but without fringes of spines as in Galatheidae. 



78 

The pagurid larvae with 3 pairs of pleopods in stage IV are referred to 
Anapagurus, the larvae of Eupaguriis having 4 pairs of pleopods. 

AN APAGURUS CHIROACANTHUS (Li 11 je bor g). 
S a r s, 1889. 
W i 11 i a m s o n, 1915. 

STAGE I: Len~th 2.48 mm. 

Telson with 7 pairs of spines, the second one a very small hair, seen 
only in ventral v,iew. 

STAGE II: Length 3.4 mm. 

Prominences of the pleopodls formed. Caudal plate with 8 pairs of 
spines. 

STAGE III: Length 3.7 mm. 

STAGE IV: Length 5.0 mm. 

Postero-laterat spines of carapace short. Uropods well developed, 
exa,pod with 6 setae on the inner side and a terminal spine, endopod a 
small lobe with an end seta. Second spine, of telson slender, fourth stout, 
fused wi,th the telson; not much longer ~han fifth, sixth and seventh, 
eighth smaller. A pair of ventro-lateral spines proininent on the fifth 
segment of ab:d!omen. 
Post-larva (Glaticothoe stage): Length 2.68 to 3.00 mm. 

Resembles fig. 296 of 'w i 11 i a m s on (,op. cit.). All appendages 
incuding the pleopods and uropods well developed. Posterior margins of 
exopod and . endopod of uropod bear 6 and 5 blunt teeth respectively. 

Distribution: Thors,on (1946) andi Rees (1952) observed 
the larvae common from July to October, with maximum in October. 
Here, it is found in large numbers from February to August, with the 
maximum during June-July. In the deep water regions the larvae are 
found to be distributed at all depths, but are most common within 50 to 
100 m. This species has not yet been reooded from the Adriatic. 

EUPAGURUS PUBESCENS (K r o y e r). 

S a. r s, 1889. 
W i 11 i a m s o n, 1915. 

STAGE III: Length 3.6 mm. 

Ros.trum reaches slightly in front of antenmile. Fla.gellum of second 
antenha • stout and pointed, ab9ut as long as scale. Posterlor bor,d~rs of 
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abdominal somites with small, dorsal spines. P,enultimate segment o.f 
abdomen bears 2 large lateral spines. Pleopods formed. Last 3 peraeopods 
rudimentary. 

STAGEIV: Length 4.1 mm. 
Flagellum of second antenna slightly longer than scale. Biramows 

pleopods ( 4 pairs) formed, but without setae, the outer terminates into 
a l,ong stout spine. 

Di str i but ion: R ees (1952) observed the larvae from Febru­
ary to May. T h o r s.on (1946) found! that off northern Norway, the 
breeding peirod is probably from October to April. In the present 
collections the larvae are rare and have been observed during the same 
period as in the No,rth Sea. This species is recorded from the Adriatic 
Sea for the first time. 

Tribe Brachyura 

The crab zoeae constitute an important part of the decapod larvae, 
som:etimes occupying as much as 250/o of the total larvae of this group. 
A1s they frequent the surface layers, they also play a considerable role 
as food of shoal fishes. 

In. the open sea the larval cra.bs occur at all ,dlepths, though they are 
more in the surface layers than in depths. R u s se 11 (1927) observes 
that the zoeae, though they avoid the actual surface layers, were 
frequently numerous within 5 m. of the surface. • 

. The crab zoeae are present here throughout the y,ear with a maximum 
intensity in January. In the regions below 50 m. the ;zoeae are very rare. 
The megalopa stage is also seen thrnughout the year, with maximum in 
February and March, but is found more numerous .a.t depths and only 
very rarely observed in the coUections above 50 m. 

Family DROMIDAE 

DROM I A VULGARIS Mi 1 ne E d w a r d s. 
C a no, 1894. 
Le bou r, 1934. 

The: e are 5 zoeae and 1 megalopa. stages in this s,pecies. 
STAGE I: Length 3.1 mm. 

The specimens in the present collection agree with the des1cription 
and figures of C a no (op. cit.) . It is however longer than the fir,s.t stage 
recorded at Plymouth which is only 2.9 mm. and is further advanced in. 
devt'!lopment. 
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First leg bilobed with endopodite having 2 end-setae (in thz 
Plymouth specime.ns these setae are not present). Rudiments of leg.s 2 to 
4 are also seen. 

Di str i b u ti o n: P e s ta (1918) observed mature specimens from 
May to June. Le b ,o u r (1934) found berried female in July and last 
zoeae in Septeniber. In the July collections from Dubrovnik area the first 
:sta.ge larvae of this specie.s are found in small numbers between 50 to 
1.00 m. 

Family DORIPPIDAE 

ETHUSA. MASCARONE (H e r b s t.) 
Cano, 1891. 
W il 1 i a m s o n, 1915. 

A series of 3 larval stages very similar to that of E. mascarone as 
described by Cano have been obtair,ied in the collections. 

STAGE I: Length ,o.f body 2.58 mm. (from base of rostrum to cleft of 
telson). Rostrum 2.0 mm. 

First and second maxillipeds well developed and biramous. Third 
indica.ted as a smali promin~nce. Carapace bears small lateral splnes, in 
a.did!ition to the dorsal spine, which is as long as the rostrum. The presence 
of these la.teral spines distinguishes it from its ally Dorippe iwnatus, which 
is al,so found in the Adriatic. Five abdominal somites free from the 
<earapace, second with a pair of lateral teeth and a ventral prominencc. 
Telson not distinctly separ.ated from the last abdominal somite. 

STAGE II: Length of body 4.8 mm. Rostrum 4.0 mm. 
Third • maxillipe•d small and biramous, without sdae, bears a single 

:giH at the baise. First ,peraeopod with 2 gills and the following 3 pairs 
with one each. All .except f.irst somite of abdomen .show ventral prnmin­
€nces. Telson with a thick cover of fur-like hairs. 

STAGE m: Leng,th of body 6.0 mm. Rostrum 5.0 mm. 
First peraeopod chelate. No exopods on peraeopods. Two pairs of 

long hairs present on the dorsal side of first abdominal somite. Pl,eopods 
formEJd: on second to, fifth abdominal somites. 

Di str i b'u ti on: H e r hs t (1782-1804) gives the spawning time 
:as early part of the ·. year. In the Mljet region larvae are common from 
May to November with maximum in May: In th,~ lake it is rather ran, 
a.nd only in May it has been collectEd spa.ringly. The larvae are found 
·more in the surface collections. 
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Family LEUCOSIDAE 

EBALIA TUBEROSA (P .ennant). 

Le bou r, 1928, 1928a. 

Four larval stages present. No dorsal spine, rostral and lateral sp!nes 
:rudimentary. 

STAGE I: Length about 1.3 mm. 

Carapace covers the rudimentary llimbs. Distal margins of telson end 
'in small points. 

STAGE IV: Length 2.3 to 2.5 mm. 

Eight setae present on maxillipeds. First leg large with strong ch:=fa. 
Four pairs of long pleopods (without setae) present, fifth visible as 2 
buds under the telson. Telson bears posteriorly 6 setae, ,of which the 
central ~ are large. 

MEGALOP A:: Length 1.4 mm. Brea1d'th of carapace 1.18 mm. Six setae 
preBent on the last pleopod. 

D i s t r i b u t J o n: Berried crabs were observed in the Plymouth 
area from March to July and larvae in the plankton from January 
to October (Le bou r, 1928) . In the North Sea, the peak n~mber was 
found in Aug'ust (R ees, 1952). In the Adriatic the larval stages of this 

-:species are observed in the open sea collections during February to April, 
with maximum in 'April. The early stages of this species are found .even 
.i.n t.he surface collections, where as the last stage is more numerous in the 
]ower wa,ter layers. 

EBALIA CRANOHII Le a ch. 

C a no, 1891. 
Le bou r , 1928. 

The zoeae of this species agree with C a n ,o, ' s Plagusi.a sp. which he 
lruter on ref.erred as Ebali.a sp. and differ fr.om E . tuberosa chiefly in the 
presence of 3 teeth at each of the 1d!istal lateral corners of the telson. A 
small hair is also .seen beitween the second, and the third teeth . in the last 
sta.ge. 

,STAGE II: Length ca. 1.3 mm . . 

No pleopods. 
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STAGE III: Length ca. 1.5 mm. 
' First and second maxillipeds with setose exopodiites. Four pairs of 

pleopods appear as small buds. Telson with 3 teeth at the distal outer 
corner and 6 setae posteriorly. 

STAGE IV: Length 2.1 mm. 

All thoracic appendages formed. A pair of small ibuds, about 1
/ 3 the­

size of the fourth pleopod visible ;on the ventral side of telson. 

MEGALOPA: Smaller t,han that of E. tuberosa. Length of carapace 1.0· 
mm., breadth 0.74 mm. 

Last pleopod with 4 setae. 

D i s t r i b u t i o n: N ear Plymouth berried crabs were found •in 
April and la.rvae in summer and autumn, chiefly from July to Septembe,r 
(Le bou r, op. cit.). R ees (1952) observes that E. cranchii has the 
peak period in October and that it occurs more in shallower water than 
at depths. Here at Mljet the larvae are found from April to November; 
with maximum inten51ity in September and no clifference in zona.I 
distribution is seen from that of E .. truberosa. 

Family PORTUNIDAE 

Regarding this group Le b o il r (1928a) observes that it is difficult 
to recognize the later zoea of any oif this species and that unless these 
are rear.ed or taken alive in the plankton, iit is not worthwhile to separate 
them. Six species of Portunus have-been recorded from the Adriatic Sea 
(Pest a, 1918) and the majority of the crab zoeae obtained in the, 
present collectkms belong to members of this family . . 

PORTUNUS DEPURATOR (Linne). 

W i 11 i a m s o n, 1915. 
L e b o u r, 1928a. 

LAST STAGE: Length ca. 5 mm. From spine to spine 3.4 mm. 

MEGALOPA: Carapace.with ro~trum 1.8 mm. 
Last pleopod with 9 setae. 

D i s t r i b u ti o n: · N ear· Plymouth berried • crabs were observed in: 
spring, summer and autumn, rare in winter, chiefly in spring and zoeae ' 
in plankton most of the year, esp~cially in spring • and .early sumnier 
(Le bou r, op. cit.). Planktoni_c larvae were observed- at Sound mainly 
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i: n September and October, from Irish Sea in April and Kattegat in early 
October (T h o r s on, 1946). In the Adriatic berried fema.les were observed 
from January to July and October to December (Pest a, 1918). In .the 
present collections zoeae were found in the plankton throughout the year, 
\Vith maximum intensity in January-February and megalopa in June-July. 

CARCINUS MAENAS (P e nn a nt). 

Four zoeal sta.ges found in this species. 

STAGE II: Length ca. 1.8 mm. (from tip of rostrum to end of telson). 

STAGE III: Length ca. 2.5 mm. 

STAGE IV: Length ca. 3.3 mm. 

MEGALOPA: Length of carapace 1.4 mm. ('Yith rostral spine). 

Last pleopod with 5 setae. 

Di str~ but ion: Pest a (1918) observed berried females in the 
early part of the year. Near Plymouth berried crabs weret found through­
out the year, chiefly in February and March and the larvae all they year 
round, with maximum .in spring and early summer (Le bou r, op . . cit.). 
Larvae were found off Scotland from March to late July; off North­
umberland from May to August; off west Norway in summer with 
megalopa in August; in the Sound from July to October and in the North 

• Sea June and July (T h o r s on, 1946). In the present collections from 
the open .sea, zoeae are commonly present from April to September with 
maximum iin May and megalopa. frnm June to November. 

Family ATELECYCLIDAE 

ATELECYCLUS SEPTEMDENTATUS (Mo nt agu). 
Le b o u r, 1928a. 

MEGALOPA: This larva is pecul'iar in having a long rostrum and a 
bac~wardly directed spine • on the cara.pace. Last pleopod bears 11 s,etae. 

D i s t r i b u t i o n: At Plymouth the larva is common in spring and 
rare in summer (Le bou r; op . . cit.). In the Adriatic, nt has been observed 
only sparingly during April, November and December. 
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Family XANTHIDAE 

XANTHO INCISUS Le a ch. 

Le bou r, 1928a. 

MEGALOPA: Length of ,carapace 1.7 mm.; hreadth 1.1 mm. 
Closely resenbles the specimen described by Lebour ( op. cit.). 

Carapace with a square rostrum, with a short bifid tooth at the centre. 
Last pleopod with 10 .setae. This species is recorded here for the flirst time. 

Family GONOPLACIDAE 

GONOPLA.X RHOMBOIDES (L.) 

W i 11 i a m s o n, 1915. 
P e st a, 1918 ( = G. angulatus) 
Le b o u r, 1928a. 

Four zoeal stagte,s are present in this species. The larvae are peculiar 
in having the exopodite of the antenna as 1,ong as the spinous process and 
knobs on second to fifth abdominal somites. 

STAGE II: Length 2.9 mm (from tip of rostrum to end of telson). Length 
from sp!ine to spine 2.27 mm. 

Tubercles of seoond .segment prominent, those of third to fifth very 
small. 

STAGE III: Length 4.6 mm. Length from spine to spine 3.3 mm. 

Dorsa.l .spine longer than rostral. Pleopod.s appear as buds. Telson 
with an extra pair of interna! setae. 

STAGE IV: Length 5.3 mm. Length from spine to, spine 3.3 mm. 

All peraeopods and pleopods formed. Telson with one more pair of 
additional setae. 

MEGALOPA: Length of carapace 2.17 mm. Breadth of carapace 1.94 mm. 

D istr ti but ion: Pest a (1918) observed (berried female in the 
early part of the year and during summer. At Plymouth berried crab was 
observed in June and larvae fairly common in the plankton from June fu 
September and early autumn (Le bou r; op. cit.). In tiie present coll­
ections • the zoeae were obtained from December to April, with maximum 
in February and megalopa from December to February. 
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Family MAIIDAE 

MAJA SQUINADO CHerb st.). 
Le bou r, 1927, 1928a. 

STAGE I: Length ca. 3.1 mm. 

Both rostral and do·rsal spines slightly curved. Telson with 3 ·palirs 
of plumose setae inside the fork and one large spine covering 2 smaller 
ones on either side at the base of the telson fork. 

Di str i but ion: Pest a (1918) gives the spawning time as 
March, April, July and August. At Plymouth berried crabs were found 
from May to Octoher, chiefly !in July and August and larvae in the 
plankton in summer and autumn, abundant in late summer (Le bou r, 
op. cit.). At Mljet the larvae of this spe'Cies are rarely observed in May 
and June. 

DISCUSSION 

BREEDING SEASONS AND THE DISTRIBUTION OF LARV AE. 

The larva is a free-swimming phase in the cycle of the individua.I, 
v,h!ich differs in form and habit from the adult. In some species, 
metamorphosis from the young to adult is sudden, whereas in others it is 
gradual. We know very little about the environment ,of the larval forms 
and in many cases the young and adult live at very 1d!ifforent depths. As 
R u s s e 11 (1927) observes, even different stages of the same species may 
scimetimes occupy different zones. As the breeding season is the most 
critical trime during the life of most marine invertebrates, the conditions 
prevaBing during the spawning and larval dev-elopment will mostly be 
decisive of the ·o ccurrence of the species in the locality. O rt on (1920) 
observes that the species able to vegetate at rather low temperatures 
require very definite and normally much higher temperatures to r 1;pen 
their .sexual products and to spawn them. Besides temperature, salinity 
and pH, the phyto plankton intelllsity also seems to influence the starting 
or retarding of the spawning of marine invertebrates, as the amount of 
food required by the larvae of bottom invertebrates is proportionately 
larger than that of their parents (T h ':::J r s on, 1946). Acc::>rding to 
the occurrence of decapod larvae in the collections, they may be classified 
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into »abundant«, »common« and »rare« forms. In the first •category 
comes 11 species: - Sergestes arcticus, S . robustus, Processa eduliS, 
Alpheus ruber, Spirontocaris cranchii, Galath~(JJ diSpersa, G. intermedia, 
Porceloama longicorrnis, Upogebia stellata, Anapagurus chiroacantus 
and Portunus depurator. The rare forms are usually represented by 
a sigle or a few specimens and in this category comes 20 species: --1 

Ar{staeomorpha foliacea, Penaeus spp., S:icyonr~a carinata, Sergestes cor­
niculum, Sergestes sargassi, Pontophilus spp., Leander spp., Mesocaris 
spp., Lat'reutes sp ., Nephrops norvegicus, Axius stirynchus, Jaxea spp., 
Eupagurus pubescens, Dromia vulgaris, and M,ai squinado. The remaining 
29 forms may be referr,ed a.s cammon. 

P e .s t a (1918) in his monograph has recorded 143 species of 
decapod~, of which 43 belong to Natantia and the rest to Reptantia. In the 
present collections, though the Natantia is well repressnted by 33 species, 
Reptaintia is rather rare, mainly because of the scarcity of the crab 
larvae. Out of the 52 .species of larvae identified, only 41 have been 
hitherto r€corded from the Adriatic Sea. 

As the fauna of the coast 1is of varied nature, the plankton of the 
coastal waters is also rich in larval forms than that of the open sea. 
O rt ma nn (1893) and Gurne y (1924) observe that there is a very 
close relation between the number of decapod larvae and the proximity 
of land, indicating that the larvae of th2 littoral .species are not generally 
carried into the open sea .. A comparison of the oollections from Mljet and 
Sv. Andrija (Dubrovnik ) confirm this observation in the Adriatic also. 
The greatsst numbers of individuals and species were obtained in the 
collections from Mljet, which stat.ion i s nearer to the shore than that near 
Dubrovnik. Among the 60 forms dealt with in the present paper, 57 have 
been obtained in the collections from Mljet, whereas only 32 were g.ot 
from Dubrovnik area. Three species not present in the Mljet coUections 
viz. Pontophilus spinosus, P. norvegicus and Dromi1[1; vulgaris are however 
present in the Dubrovnik collections; but they are represented by only 
very few specimens, showing the rarity of the species in the locality under 
investigation. 

It may be observed that the number of species of decapod larvae in 
the plankton from the Adriatic Sea is rather high, when compared to 
those from the North Sea and other cold water regions. Bes~d\es the 60 
species dealt with in the present paper, collected marnly from 2 stations, 
atleast 10 more species are present in the collections, though not in large 
numbers. In the plankton collections frcim the North Sea taken during 
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..nearly 3 years (1947-1949) the number of species present is 41 and 
,only »less than 10/o . of the larvae was left un,identified« (R ees, 
1952); and from the Da,nish waters, 1arvae of only 35 ouit of 37 species 
recorded have been found (T h o r s on, 1946). Thirty spec.ies of larvae 
recorded ftom the Plymouth region, 18 by the Recorder Survey of the 
:North Sea and 10 from the Danish Sound are represented in the present 
,collections. 

Though the swiimm'.ing powers of some larvae are considerable, they 
.aire sometimes at the mercy of the ,ocean currents and may at times be 
,carried to very long distances. F rase r (1936) ha:s worked out the 
..relation of the :ocean currents in the case of Euphausia superba and found 
that the larval life may be even as long as 10 months, during which time 
.:a lengthy migration is effected. (Euphausiacea is not inciudled in the 
present class1ification of Decapoda). But, generally the larvae of the shore 
speci.es have mostly the same distribution as the ,adults. Usually, swarms 
-of larvae of one species in different stages of development may be observed 
together, which seems to indicate a tendency of keeiping together from 
hatching onwards, or of collecting together in a suitab\f locality. The 
,occurrence of different stages of Gennadas eleg~nsJ Solenocera rnembra­
·naceaJ Serge:stes spp.J Processa edulis, Plesfonika sp.J Alpheus ruberJ 
Spirontooaris cranchiiJ Galathea spp., an;dl crab zoeae during definite 
J>eriods and at pa:rticular place.s may he quoted as examples illustrating 
this phenomenon. 

The length of the breeding season varies considerably from species 
to species. Some speoies have very short, while others have a very long 
breeding s,eason. According to the breeding habit of the species they may 
be divided into »pererunial« and »seasonal« breeders, the larvae of the 
perennial bre~dlem bAing found in the plankton almost throughout the 
year, while the larva,e ,of the seasonal breeders have their restricted 
periods of appearance. Eleven species V!iz. Solenocera membranaceaJ Pro­
•cessa edulisJ Plesionika, sp.J Alpheur ruber, Philochera·s spp.J Spirontocaris 
-spp.J G,mlathea {ntermedia, Oallianassa subterranea and Portunus depura­
tor have larvae in the pla:nkton collections from· the sea almost throughout 
·the year. The maximum abundance -of larvae of five among' these are 
found in the summer months June to September, whereas. the maxima 
of the remainiing six species occur in the winter months December 
to F ebruary. It may also be noted that throughout the 1period of occurence, 
·the early stages of almost all the ,species in question are also found with 
the later stages, showing the extended breeding season. 
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Among the seasonal breeders, .the majority breed during summer and 
winter as evinced by the presence o.f larvae in the plankton. N ear Mljet, . 
the maximum abundance larvae of 16 species is during June-July, 11 
species Jn August-September, 8 s,pecies in Novemiber-December, 12 spe:cies 
in January-February, 3 species in March-April and 7 species in May. Thus, 
greater number,s of species have their maximum abundance during June­
July (summer) and January-February (winter). From the occurrence of-
1arvae in the plankton, it may be observed that most of the species· 
common to Aidlriatic and N. Atlantic have a more extended breeding season 
here than in the colder reglions and the summer sipawners like Philocheras . 
bispinosus, Munida bamffica, Galathea strigosa and G. squ,annifera in the­
N. Atlanti,c have their main breeding season here in winter. 

Larvae of no endemic species are observed in the lake. AH the 
18 species foUJI1d viz. Processa edulis, Alpheus ruber, Athan1a'S nitescens, 
Philocheras bispinosus, Spirontocaris cranchii, Spirontocaris sp., Lysmata 
setio(JJUdata, Galathea strigosa, G. dispersa, G. intermedia, Calli1anassa 
subterranea, Upogebia deltaura, Ethusa mascarone, Anapag!urus chiro­
acantus, Portunus depurator, Carctinus maenas, Ebalia cranchii, and Go­
noplax rhomboides are found common in the sea out side the lake. Though_ 
the seasonal occurrence of the larvae of these species in the. lake alm:::st 
coincides with that in the sea, their ma:xiima is generally reached slightly 
earlier. Out of the 18 species, 11 have their maximum abundance of larv,a,e 
in May, the maximum for 9 of these having heen reached in the sea only· 
in June or later. The maximum number of specie:s viiZ. 14 and the maximum 
number of specimens are also observed in the lake during May. No wlinter 
maxinium is observed and the poorest collection is in December. This is 
mainly because of the total absence of the group Penaeidea in the lake• 
collections, which pronounce tlie winter maximum at Gonoturska. Th3· 
absence of pena~đ larv,ae in the laJke may be due to the shallower water 
and much variable changes of temperature. Even though the larvae of 
Sregestes spp. are abundant in the sea during January, they a.re not s,een 
in the lake. It is also prohable that the lake species which r zquire some 
particular o,ptimum temperature, saliinity etc. for breeding, mi,grate to 
'the s-m. in search of these condiltions ais observed by Gurn e y (1923 & 
1942) in the case of Leander longirostris and Penaeus & Metapenaeus spp. 

During April and May the climatic conditions change and the first 
'indication of a new spawn can be obEerveidi. The outcome of larvae are­
mostly from Spirontoeiaris spp., Alpheus ruber, Caridion steveni, Jaxea· 
nocturna, Upogebia stellata, Porcellana longicornis; Callianass,a subter~ 
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ranea, Et'husa mascarone, Ebalia spp., and Mwia s.quinado. The minimum 
'temperature at the surface of the sea is reached during February and 

• March (12.0° C in the sea and 8.16° C in the lake) and by May the 
'temperature increses to 19.2° C fin the sea and 19.8° C in the la:ke. This: 
vise in temperature over the minimum of the year seenrs to induce 
'spawning in some species. In the lake, this • change is more pronounced 
than in the sea and the larval maximum ,occurs during May. But in the 
sea out side the lake, though larvae come to ap,pear in large numbers i~ 
May, the hei·ght of the summer spawing is reached only in June, when the 
temperature is still higher. This is about 4 to 6 weeks eiarlier than observed 
in the cold waters of North Sea and Danif}h Coasts. T h o r s on (1946) 
o bserved that in the Danish Sound the summer spawning occurs rathr~r 
late o-wing to the considerable current anq water movements which retard 
lhe heat1ing of the water, ,and that in the banish fjords, where the wafor 
is shallow and rUse of temperature takes place earlier, summer spawning 
also occurs earlier. 

Thus the temperature of the sea; water is regaridled as the most 
essential factor in sbarting the breeding season. O rt on (1920) observes 
»that most animals under normal conditions begin to breed either at a 
definite temperature, which is a physiological constadt for the $pecies, 
or at a definite temperature change, namely eiither the maximum or 
minimum temperatures of the locality«. He also considers that the changes 
in salinity have very little value as a spawning stimulus. 

T,::iiking1 total larvae into consideration, at Mljet sea there are 2 
'maxima, one in June 1952 and the other in January 1953. But .it may be 
noted thaJt the January maximum is form2tl by the s,poradic occurrence 
vf crab zoea;e and early stages of Sergestes robustus, anJdJ Serges.tes 'arcti­
cus. Excluding these 3 forms, the total decapod larvae in 'thlis month is 
very low and is only of the same level as seen during the previous 
2 monthls. So, it is justifiable to consider June as the main maximum for 
'the total decapod larvae in the Mfijet region. In the Dubrovnik ar,ea also, 
two maxima are observed, one in winter and the other lin summer, the 
winter maximum being much enhanced by the preLS{,nce of cr,ab zo.sae and 
Bergestes larvae, an1di the summer miximum occurring a Httle late. 

LARV AL LIFE. 

From a systematic study of the hrvao in the collections it may be 
observed that th-2 l_arval s'tages of many species found in the warm 
Adriatic are large:r foan the corresp:.mdting stages of the same species 
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collected from the cold waters, like North Sea, Danish coasts and Plymouth 
area. They are also found to be further advanced in development even 
from the time of hatching from the eg.g. This progress in development is 
very much evinced in the case of Processa edulis, Alpheus ruber, Athanas 
nitescens, Philocheras spp., A x ius stirynchus, Upogebi,f1J sprp., Calliia:nassa 
~ubterranea and Dromia vulg,atris. The open sea forms like Spirontocaris 
cranchii, Processa edulis, Acanthephyra purpurea, Plesionik.a sp., and 
Lysmata seticaudJmta have more variahle larval forms than the inshore 
speciies. 

The length ,of the pelagic larval life as well a s the number of pelagic 
stages, vary from species to species. The number of stages in any spe!Cies 
is ,probab]y a fixed one in most cas-2-s, but it can be correctly ascertained 
only by following the moults in natura! surroundings. Generally the 
number of pelagic stages is largest in Natanbia varying from 5 to 
'9, whereas, there may be only even 2 stagies in some Rerptantia. In a few 
oceanic larvae, more than 9 sta.ges. may also be found, if each moult is 
oounted to be a stag,e, with very little changes taking place within _!lloults. 
The 11 s tage3 of Plesionika sp. may from an example of this lengthy 
larval life. In the ca:se of some penaeids like P. kerathurus and Sicyoniia 
carinata, H e 1 d t (1938) has ohse.rved even as much a 8 nauplius stages, 
3 protozoeae an:dl 4 zoeae (mysis) giving a total of 15 stages. The size of 
the egg in proporti.on to the size of the ,adult is suggested by Gurne y 
(1942) as ,giving some indication of the length of larval life and· that 
where larval llife is normal the eggs are about 1

/ 100 of t he parent's length; 
but they may be even as big as 1/u of the length of ths adult. He 
also observes that the size of the l,9.,rvae bears very little relation to that 
of the adult. 

The larvae of some species are found almost throughout the year, 
wltiJe the larvae of oithers are found only during restricted periods as 
discussed above. But the tims srpent by the in:d!ividua.l larva; 1in the plankton 
may be presumed to be rather short . From 'the literature, it may be 
gathered that the larval life varies from 3 weeks t o 2 months. T h o r s o n 
(1946) observes that in nature, the pelagic life of most ::.p :ccies of decapod 
larvae in the N. Atlantic sesms normally t o hst for abcmt 4 weeks. 
Though no direct evidence is avaiilable in the pressnt investigation, a 
compti'tation of the diffe:rent stag,2s in th2 CQllections seem3 to sho,w that 
in the warm waters of the Adriatic, the larv:a,l life may be shorter. 
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VERTICAL DISTRIBUTION. 

Though decapod larvae are foundi at all depths, most of them have 
a depth preference, concentrating1 in the region of optimum condit1ions. 
As transformation takes place, the larvae of the shore species are found 
to 'Seek the habitat of their parents. In the present observations, though 
the larvae are found to ,avoid the actual surface layers during :d:ay t!ime, 
the maximum abundance occurs within 50 m. and the least number near 
the bottom. The zoeae of crabs are found more in the surface Iayers, while 
megalopa and pagurids, though come to the surfacs occasionally are 
frequently seen near the bottom. Larvae o.f Gennadas elegans, Philoche­
rras bispinosus, Spirontocari,s cranchii, Lysmata seticaudata, Latreutes 
sp., Mesocaris spp., Stenopus spinosus, Galathea spp ., Upogebia stellata 
and Portunus depurator are found more abundant within 50 m. Sergestes 
spp., Acanthephyra purpurea, Solenocera membr,an1a.cea, and Plesionika sp. 
are seen between 50 to 150 m., with the max:imum at 50 to 100 m. Athanas 
nitescens, Spirontocaris sp. and Callianassa subternamea occur mo,~t 
common with~n 50 to 100 m.; Processa, edullls and Caridion steveni are 
evenly distribut2d within 100 m. and _Alpheus riiber though it occurs at all 
depths has its maximum within 50 m. 

The young stag2s of the ,drifferent species are found to be aggregated 
at the regions of optimum conditions far the species, whereas older larvae 
are found more scattered Un the different layers. Here the sec-::md and 
third e1aphocaris stages of Sergestes robustus and Sergestes arcticus are 
seen restricted within 50 to 100 m., while acanthosoma and masti,gorpus 
stages are found s,cattered in the different layers. R u s ,s el 1 (1927) 
observes that evsn within the same species, there may be changes in the 
vertical distribution, 1in accordance with the V1arying temp2rature in the 
sea, water. 

DIURNAL MIGRATION. 

R u s se 11 (1927 & 1928) has shown that the decapod larvae have 
a pronounced diurnal, vertical movement. But his work mosqy deals with 
the littoral species and littls is known ,about the deep sea forms like 
Eergestes and Acant'hephyra. R u s s ,e 11 (1927a) obtlerves that each 
spedes has an optimum interrsity of light, wh!ich it follows • upwards as 
the ligh't fails and as the light falls below the optimum, the animal teinds 
to sink to kiwer levels of better temperature or salinity. At da.wn thsy 
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rise again to seek the increasing light and agarin follow the optimum 
intensity downwards. 

In the present investigation, the diurnal changes occurring in the 
vertical distribution of the decapod larvaeJ have been studied ma/inly by a 
series of collections tarken from the Mljet lake in June 1952, and the 
observations more or less agree with those of R u s se 11. 

Alpheids represented by Alpheus ruber and Athanas nitescens occur 
in small numbers in the surface layers during day, bu't swarms were 
ohserrved in the night 'collections fr.om the surface. 

Spirontocaris spp. are ob.served at all depths dur.i.ng day and night, 
but have a_ maximum intensity within 20 m. during nigrrt. . 

Galci.:thea represented by G. strigosa, G. dispersa and G. intermed:a. 
are more numerous in the upper layer (0-10 m.) in the evening and at 
night (10 P. M.) found to be more abundant within 20-30 m. This is in 
any way· different from R u s se 11 ' s (1928) observations that »in the 
dark (lq.35 P. M., June) ithe surface layers were fille,d up«. 

Upogebia stellat,a is found restricted to deeper layers during .d1ay, 
v.rhile at night it is seen only at the surface as observed by R u s se 11. 

According to R u s se 11 (1928) pagurid larvae come to 15urface 
layers only when it is v,ery dar'k_, and that in day light they ,a,re very near 
the bottom. Though in the sera collections here also, the pagurid larvae 
are found most abundant near the bottom 'dlllring day, in the lake a 
different trend is se-en, the larv,ae being caught in the surface layer within 
10 m. in the evening as well as ait night. 

The crab zoeae occur at all depths dur,ing day and ni5\ht, but have 
their maximum at 20-30 m. in the ni-ght collections. During day, 
megalopa. are observed only w,ithin 20-30 m., but at night th2y are seen 
in large numbers at the surface. 

SUMMARY 

A preliminary study of the Iarvae of deca1pod crustacea from the 
Adri atic Sea is made on the basis of a serie-s of collections from Mljet 
(Gonoturska) from February 1952 to March 1953. Almost simultaneous 
collections taken from the lake Mljet (VrbovaČika) a:nidi Dubrovnik (Sv. 
Andrija) and some other stations in the Adrtatic Sea are also made use 
of for the sake of comparison. 

The systematics, seasonal and zonal distribution of 60 spedes of 
decapod larvae are given. 



From a systema.tic study of the larval stages, it may be observed that 
the larval stages, of some species recorded from 'the warm Adriatic Sea 
are larger than the corresponding stages of the same species collected 
from the cold waters of the North Sea, Danish co,asts and: Plymouth area 
and are found to be further advanced in development, even from the time 
of hatchin~ from the egg. 

The number of species of decapod larvae is greater than found 
in similar coU.sctions from the cold waters of the N orth Sea: and Drunish 
·coasts. 

The number of species as well as the number of indivi;d1uals of 
decapod larvae is greater in the collec'tions nearer the shore than at the 
stations away from the shore. 

The maximum number of larva,e ocours with_in 50 m. 

Judgingi from the occurrence of larvae in the coHections, two main 
breeding seasons are observed in the sea - one in summer and the other 
in winter, 'the winter maximum being formed by the sporadic occurrence 
of crab zoeae and early larval stages of Sergestes spp . 

. The ha,tching period of most larvae seems to ,agree with that in the 
Mediterranean Sea and is earlier by 4-6 weeks, than in the N orth 
Atlant~c. 

The occurrence -of the larvae in the lake Mljet almost coincides with 
Jhat in the sea outside, but the larva! maximum (ths number of specie3 
as well as individuals) in the lake i.s found to be earlier than in the sea 
by about one month, probably lbecause of the quick heating of the water 
by the onset of spring, which induces the spa.wning ,of the species. · 

Larv,ae of no endemic species are found in the lake. 

Only a single maximum of larvae (May) is found iin the lake, mainly 
because of the absence of the larvae of Penaeidea, which are found to 
breed 'in the sea during the winter Il),onths. 

The larvae of each .species has a depth preference. 

The general trend in diurnal migration of larvae agrees with the 
accepted views on vertical di,stribution namely the cohcen:trating of most 
species near the surface during dusk and travelling back to their optimum 
intensity of light during day time. 
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Graph I. Total decapod larvae­
at Gonoturska (Mljet, St. 1) 
from February 1952 - March. 
1953. 

Graph.II. Total -decapod larvae­
at v,rbovačka (Mljet Lake, St. 
2) from February 1952 - Ja­
nuary 195~·. 

Graph III. Total decaipod lar­
vae near Sv. Andrija (D'l'.lbrov­
nik, St. 3) from October 1951 
- November 1952. 
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Table I. 

Mljet - Gonoturska 

Date Depth Temp. 0c S%0 Date Depth Temp. 0c S%0 

21-II-1952. Om. 12.50 37.48 25-IX-1952. Om. 22.95 38.26 
20 m. 12.28 37.67 20 m. 22.88 38.73 
60 m. 13.25 38.03 60 m. 15.30 38.68 
76 m . 13.42 38.07 100 m . 14.25 38.71 

3-IV-1952. Om. 13.70 37.83 6-XI-1952. O. m. 17.60 38.46 
30 m. 13.05 37.84 20 m. 17.80 38.42 
60 m . 12.90 38.07 60 m . 15.95 38.44 

100 m: 15.90 38.51 

8-V-1952. Om. 19.20 38.15 11-XII-1952. Om. 16.00 37.34 
30 m. 15.00 37.74 20 m . 15.95 37.54 
60 m . 14.40 38.21 60 m. 16.25 38.15 

100 m . 14.80 38.31 100 m . 15.45 38.33 

8-VI-1952. Om. 19.22 37.84 22-I-1953 Om. 13.48 38.22 
20 m . 16.90 38.01 20 m . 13.48 38.22 
60 m. 13.64 38.37 60 m. 13.55 38.21 

100 m. 13.62 38.21 

i 7-VII--1952. Om. 21.80 38.13 3-III-1953. Om. 12.80 37.84 
20 m . 15.75 38.13 20 m. 13.15 38.06 
60 m . 14.60 38.33 60 m . 13.30 38.28 

100 m. 15.00 38.03 100 -m . 14.28 38.66 

19-VIII-1952. Om. 22.95 38.30 
20 m . 16.85 38.35 
60 m . 17.68 38.49 

100 m. 17.25 38.60 
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Table II. 

Mlj et lake - Vrbovačka 

Date Depth Temp . . °C S%0 Date Depth Temp. 0c S%0 

:22-II-1952. Om. 8.16 34.95 26-IX-1952. Om. 23.06 37.29 
20 m . 9.35 35.70 20 m . 21.38 37.56 
41 m . 9.20 35.75 40 m . 13.67 35.82 

2-IV-1952. • Om. 11.90 35.34 7-XI-1952. Om. 16.32 36.96 
20 m. 10.71 35 .59 20 m. 16.25 36.94 
42 m . 9.45 35.62 40 m . . 12.64 36.94 ,-

•6-V-1952: Om. 19.80 35.75 12-XII-1952. Om. 11.85 35.14 
20 m . 11 .17 35.71 20 m . 14.95 36.71 
40 m. 9.72 36.68 41 m . 13.60 36.78 

:9- VI-1952. o m. 21.45 36.24 23-I-1953. Om. 10.07 35.70 
20 m . 12.00 35.73 20 m . 10.05 35.77 
42 · m . 9.92 35.93 40 m. 10.70 35.93 

16-VII- Hl52. Om. 26 .60 36.87 4-III-1953. Om. 9.60 35.66 
20 m . 13 .34 35.66 20 m. 9.30 35.77 
42 !TI. 10.22 35.62 40 m . 9.38 35.79 

:20-VIII- ·lil52 . Om. 26.85 36.16 
20 m . 13.33 36.04 
40 m . 10.71 35.68 
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Table III. 

Dubrovnik - Sv. Andrija 

Date Depth Temp.°C S %0 Date Depth Temp. °C S %0 

30-X-1951. Om. 19.6 37.3 23-V-1952. Om. 17.5 37.8 
20 m. 38.1 20 m. 13.9 38.0 
50 m. 38.1 50 m. 13.9 38.3 

100 m . 38.1 100 m. 13.8 38.6 
150 m . 38.1 150 m . 13.8 

21-XII-1951. Om. 15.5 37.8 19-VI-1952. Om. 23.4 37.9· 
20 ,m. 15.2 38.2 20 m. 19.5 38.4 
50 m . 13.9 38.2 50 m . 14.8 38.6', 

100 m . 13.9 38.3 100 m. 14.2 38.7 
150 m . 13.9 38.4 150 m . 14.0 38.6: 

27-II-1952. Om. 13.1 38.2 21___:_VII-1952. Om. 23.7 38.3: 
20 m. 13.1 38.2 20 m. 17.4 38.4 
50 m. 13.5 38.3 50 m. 14.5 38.4 

100 m . 13,5 38.4 100 m . 14.0 38.8: 
150 m . 13.7 38.5 150 m . 

17-III-1952. Om. 13.0 38.3 27-VIII-1952. Om. 25.6 38.5, 
20 m. 12.9 38.3 20 m. 17.0 38.7 
50 m . 12.9 38.3 50 m. 14.6 38.7 

100 m . 12.9 100 m . 14.0 38.7 
150 m . 13.0 150 m . 14.0 38.7' 

29-IV-1952. Om. 37 .6 13-X-1952. Om. 24.6 38.3· 
20 m . 14.4 38.0 20 m. 38.3: 
50 m . 13.4 38.2 50 m. 14.9 38.4 

100 m . 13.5 38.2 100 m . 14.6 38.7 
150 m . 150 m . 

6-XI-1952. Om. 17.8 38.2: 
20 m . 17.7 38.5 
50 m . 15.2 38.6 

100 m . 14.4 38.7' 
150 m. 14.4 38.'t 
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Table IV. 

Seasonal occurrence of Decapod Larvae at Gonoturska 

(Mljet, St. I) fr.om Feb. 1952 - MaTch 1953. 

1952 

Species li 

I 
IV 

I 
V 

I 
VI 

I 
VII I VIII I IX 

I 
XI 

22 2 6 9 16 10 25 7 

Gennadas elegans 78 4 1 

Aristaeomorpha foliacea 

Solenocera membranacea 9 15 1 2 37 4 

Penaeus icerathurus 

Penaeus sp. 1 

Sicyonia cartnata 1 

Sergestes arcticus 40 5 l l 

Sergestes robustus 46 1 I 

Sergestes corniculum . 3 

Sergestes sargassi I 2 

Sergesles vJgilax I 4 1 18 

Lucifer typus 15 22 18 45 25 

Acanthephyra purpu.rea 37 1 14 

Processa edulis 43 42 11 162 70 163 103 44 

Processa canaliculata 5 7 4 

Plesionika sp. 13 14 16 17 7 11 13 22 

Alpheus rube, 47 143 13 104 5 110 81 129 

Athanas nitescens 3 7 8 8 2 

Phi locheras sculptus 1 2 2 8 6 

z:.:d.locheras bispinosus 3 l 2 1 3 1 

Spirontocuris cran chii 6 101 66 27 25 3 

Spirontocaris sp. 28 20 47 18 17 2 6 

Caridion steveni 3 5 l 1 1 

Lysmata seticaudata 12 2 8 6 2 

Latreutes sp. 

Leander serratu.s 1 3 
Leander pacificus I 

Periclimenes sp. 5 8 

M esocaris sp. 1 5 
Mesocaris sp. ·2 2 
Stenopus spinosus 2 4 6 2 

99 

1953 

I 
XII 

2~ I 
III 

12 3 

12 28 
l 

4 20 
2 

1125 6 
588 ,59 

2 
10 15 12 

10 25 22 
3 

36 1 7 10 
162 37 14 

1 12 
10 

3 4 

3 

1 
4 

I 
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Species 

Palinurus v ulgaris • 

ScyUarus arctus 

N eph rops norvegicu s 

Munida bamffi c ::i 

Galathea strigosa 

Galathea squ amifer a. 

Galathea dispersa 

Gc.lathea in~ermedia 

PorceUana l ongicornis 

Axius . stirynchus 

J axea nocturna 

Jaxea sp. 

Upogeb irl steUata 

Upogebia deitaura 

CaHianassa subterrM,ea 

Anapagurus chiroacanthus 

Eupagurus pubescens 

Ethusa mascarone 

Ebalia tttberosa 

Ebalia cranchii 

Portunus depuratp,· 

Carcinus maenas 

Ateiecycius septemden tatus 

Xantho incisus 

Gonopiax rhomboides 

Maia squinado 

Total 

Uniden tified 

Grand total 

l 

23 l 

2 10 

2 

3 

1 

i 3 15 207 151 

1952 

4 

36 6 69 311 33 l .1 35 

105 1 

l 

2 

30 

l 

1 

448 51 

l 10 26 l 

120 20 13 no 142 

3 1 

55 

10 14 

16 

198 31 34 

3 15 

2 

2 

5 2 

4 

7 

38 12 

10 6 

10 

3 

2 

1 

5 

9 

4 

21 

15 20 

3 4 

5 

3 

2 

4 

1 

4 

1 

15 

4 

8 

3 

7 
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195! • 

I 1·111 
23 3 

6 4 

3 

33 

25 

29 

39 16 

53 22 

1 

20 

4 

12 3W 54 

6 

8 7 4 

1715 1414 1633 152- !758 419 432 1304 271 123861300 

149 1 4 1 12 1 2051 97 1 6 1 6 1 31 1 14 1 7301 10 



No. 3 101 

LITERATURE 

A 1 v a r e z, R. I. 1946. Crustaceos Decapodes Mediterrnneos. Institut Espafiol De 
Estudios Mediterraneos. II, pp. 1-181. 

Bate, C. Sp. 1888. Report on the scientific resu_lts of the e:xiplorin·g voyage H .M.S. 
Challenger, Crustacea Macrura. Voy. H .M.S . Challenger, Zoology XXIV, pp. 
1-942. 

B e r k e 1 y, A. Alfred. 1930. The postembryonic .development of the comtnon Pandal­
ids of Britis ch Columbia. Contr . Canad. Bdol. and Fisheries N.S . VI, No 6, 
pp. 1-35. 

B jo r k, W. 1911. Bidrag till Kainnedomen om Decapodernas larvudveakling 1. 
Pasiphaea. Arkiv. Zool. VII, No. 15. 

B o r a s ch i, D. L. 1921. Osservazioni sulle larve dei Crostacei Deca.podi Brachiur i 
e Anomuri. R. Comita to Talassogr afico Ita liano, Venezia . Memoria LXXXVII, 
pp. 1-32, pls. 1-2. 

B o u v i e r , M. E . L. 1914. Recherches sur le deveJqppement postembr yonnaire de la 
Longouste Commune. Paiinurus vutgaris . Journ. Mar. Biol. A,ssoc. Plymouth 
X, pp. 179-193. 

B r o o k s , W. K. 1882. The development of Lucifer. Phil. Trans. Royal Soc. London, 
173, pp. 57- 137. 

B r o o ks, W. K . & H e r r i ch, F . H. 1891. The embryology and metamor,phosis of 
Macrura . Mem. Nat. Acad .. Sci. Waish. V, PIP- 321-576. 

C a no, G. 1891. Sviluppo postembrionale dei D.orippidei, Leucosidi, Co-ristoidei e 
Grapsidi. Mem. Soc. Ital. Se. VIiI, ser. 3, No. 4. 

---- -------- 1891a. Sviluppo e morfologi degli Oxyrhynchi Mitt. Zool. Stat. Neapel 
X , pp. 527-583. 

C a no, G. 1891b. Svil11..IP.PO postembriona[e delle Gebia, Axius, Catianassa e CaHix is. 
Mor,phologi dei Talassinidi. Boll. Soc. Nat. Napoli (1),. V, pip. 5-30. 

- -------- --- ·1892. Svilup.po postembryonale delle Stenopus spin osus. Boll. Soc. Nat. 
Naploi (1), V, pp. 134-137. 

------------ 1894. Svilup.po dei Dromeidei. Societa Reale di Na;poli. Atti della reale 
accademia delle scienze fisiche e matematiche (2), V. 

Car o 1 i, E. 1918. Miersia ctavigera· Ch u n., Sta.dio misidiforme di Lysmata seti­
caudata. Pubb. Staz. Zool. Na.poli II, pp. 117-189. 

- ---------- - 1924. Sviluppo· larvaile e primo stadio p ostlarvale delle Jaxea nocturna 
Nardo. Ibid V, PIP- 153-196. 

-------- ---- 1947. Callianassa. Ibid. XX, pp. 66-74. 

c ·h a c e, F . A. Jr. 1940. Plankton of the Bermuda Oceanographic Expedition IX. The 
Bathypelagic Caridean Crustacea. Zoologica, New York XXV, 2, pp. 117-209. 



102 <Mo. 3 

Ch a c e, F. A. Jr. 1915. The number of ,species of Decapoda and Stomatopod 
Criu:stace. Journ. Wash. Acad. Se. 41, 11; 370-372. 

C 1 a u s, C. 1861. Zur Kenntnis der Malakostraken-larven. Wurzburger Naturw. 
Zeitsch,·. II. 

------------ 1886. Beitrag zur Morphologie der Crustaceen. Arb. Zool. Inst. Wien 
VI, pp. 1-108. 

C o u ti ere, H . 1899. Les ALpheidae. Ann. Sci. Nat. ZooL (8), IX, pp . 1-560. 

------------ 1906. Notes sur la Synonymie et la Development de quelques Haplo­
phoridae. Bull. Mus. Oceanogr. Monaco, No. 70. 

C ·o u ti ere, H. 1907. Sur quelques formes larvaires enigmatiques d'Eucyphotes, 
provenant des collections de S .A.S. le Prince de Monaco. Bull. Mus. Ocea.nogr. 
Monaco, No. 104. 

C u nn i n g ham, J . H. 1891. On _the develo,pment o.f Palinurus vulgaris. Journ . Mar. 
Bio!. Asisoc. II, pp. 141-151. 

Gamu 1 i n, T. 1948. Prilog P@navanju Zooipla.nktona Srednjedalmatinskog Otočn.og 
Područja . Acta Adriatica, Split, Vol. III. No. 7, pp_ 1-38. 

Gamu 1 i n, T. 1955. Neki podaci iz života našeg jastoga. Morisko ribarstvo, Rijekfl, 
Vol. VII, No. 1, pp. 5-7. 

Gr a e f f E., E. 1900. Ubersicht der Fauna des Golfes von Triest V. Crustacea. Arbeit. 
Zoolog. Inst. Wien XIII. 

G u r.n e Y, R. 1903'. The metamorphosis o.f the Decapod Crustacea Crangon fa sciatus 
and Crangon trispinosus. Proc. Zool. Soc. London 1903, p. 24. 

------------ 1903a. The larvae of certain British Crangonidae. Journ. Mar. Biol. 
Assoc., Plymouth VI, p. 595. 

------------ 1923. Larval stages of Processa canaliculata. Ibid. XIII, pp. 245-265. 

---------- -- 1924. The lairv;ail devekipment od' some Bri•tiish pra:wns - Palaemonidae 
I. Paleomonetes varians. Proc. Zool. Soc. Londo.n, 1924, p. 297. 

------------ . 1924a. , Decapod larvae. Terrainova Expedition Zoology VIII, No. 2, 
Crustacea, pt. IX, Decapod larvae pp. 37-202. 

------------ 1926. The protozoeal stage in Decapod development. Ann. Mag. Nat. 
Hist. (9) , XVIII, pp. 19-27. 

------------ 1927. t.arvae of Decapod Crustacea Trans. Zool. Soc. London XXII, p,p. 
231-286. 

------------ 1935. Notes on some Decapod Crustacea from Burmuda I. The larvae of 

Leptochela and Latreutes. Proc. Zool. Soc. London, 1935, pp. 785-793. 

------------ 1936. Notes on some Decapod Crustacea from Burmuda III, IV, V. The 
larvae of Palaemonidae. Ibid. 1936, pp. 619-623. 

-- --- -------- 1936a. Larvae of Decapod Cr-ustacea pa rt I. S.tenopLdea, pa.r t II. Amphio­
nidae, Part III. Phyllosoma. Discovery Reports XII, pp. 377-440. 

------------ 1937. Larvae of Decčllpod Cruistacea part IV. Hippolytidae. Ibid. XIV, p,p. 
351-404. ,\ 

•·- - --------- 1938. The larvae of the Decapod Crustacea-Palaemonidae and Alpheidae. 
Gr. Barrier Reef Sci. Reports VI, 1, pp. 1-60. 



No. 3 103 

Gurne y R.* 1939. Bibbliography of the larvae of Decapod Crustacea. Ray Society, 
London, 1939. 

------------ 1942. The larvae of Decapod Crustacea. Ray Society, London , 1942. 

Gurne y R. & Le b o u r, M. V. 1940. The larvae of the Deca,pod Crustacea part VI. 
The genus Sergestes. Discovery Reports XX, pp. 1-68. 

------------ 1941. 011 the larvae of certain Cru,s,ta:ce0i Macrura ma!inly fr:om Bermuda. 
Journ. Linn. Soc. Zool. XLI,iPJp . 89-181. 

H a n •se n, H. J. 1922. Crustaces decapods (Sergestes) provenant de:, campagnes des 
yachts »HirondeUe« et »Princesse-Alice« (1885-1915). Result. Camp. Sci. 
Albert 1er Prince Souverain de Monaco LXIV, pp. 1-2·30. 

H a vi n ga, B. 1929. Krnbse und Weihtiere. Hamb. d . Seefischerei Nordeuropal3 III, 
No. 2, pp . 147. • 

H e 1 d t, H . J. 1938. La Reproduction chez les Crustaces Decapodes de la famille des 
Penaeides. Annals de l'Institut Oceanographique XVIII, p;p. 31-206. 

------:------- 1955: Cotribution a 1'etude de la biologie des crnvettes Penaeides. Bull. 
Stat. Oceanogr. de Salambo, No. 51 , pp. 29-55. 

H e r b s t, J. F . . M. 1782-1804. Vernuch einer Naturgeschichte der Krabben und 
Krebse, nebst einer systematischen Beschreibung ihrer Verschiedenen Arten, 
bd. 1-3. Berlin. 

H o r ne 11, J. 1894. The Phyllosoma or glass larva of ScyUarus , J. Mar. Jersey 
I, p. 69. 

Jo r g e n s on, O. M. 1925. Some Crustacean larvae from the Northumberland 
.plankton. Trans. Nat. Hist. Soc. of Northumberland, Durham and New Ca1Stle 
upon Tyne N. S . VI, pt. 2. 

Ka r 1 ova c, O .. 1953. An ecological study of N ephrops norvegicus M the high 
Adriatic. Reports on the M. V. »Hvar« Cruises-res. into Fisheries Biol. 
1948-1949. Vol. V. No. 2C, pp. 49. Split. 

K e mp, S. 1906. The marine fauna of the coa1St of Ireland. On the .occurrence of the 
genus Acanthephyra i:n .deep water of the coa·st of Ireland. Fisheries I,reland 
Sci. Inve,stigations 1905, (1906), pt. 1. 

------------ 1907. Biscayan plankton- Decaipoda. Trans. Linn. Soc. London, ser. 2, 
Zool. X , pp. 205-215. 

------------ 1939, On Acanthephyra purpurea and its allies (Crustacea Decapoda, 
Hoplophoridae) Atm. Mag. Nat. Hist. ser. 2, Vol. IV, No. 24, pp. 568-579. 

L e b o u r , M. V. I925. The eggs and newly hatched larvae of Typton spongicola 
Costa. Journ. Mar. Biol. Assoc. Plymouth XIII, pp. 848-853. 

------------ 1927. Studies of the Plymouth Brachyu ra I. The rearing of .the crabs 
in captivity with a description of the larval stage:s ,of Inachus dorsettensis, 
Macropodia longirostris, Maia squinado . Ibid . . XIV, pp. 795-822. 

------------ 1928. Studies of the Plymouth Brachyura II. The larva! sta,ges o·f Ebalia 
and Pinnotheres. Ibid. XV, pp. 109-124. 

,:- A complete list of the ea,rlier reference.s is given in this volume. 



104 No: 3 

Le bou r, M. V. 1928a. The larval sta,ges of' the Plymouth Brachyura. Proc. Zool. Soc. 
London, 1928, pp. 473-560. 

------------ 1930. The larvae of the Plymouth Galatheidae I. Munida banffica, 
Gaiathea strigosa and Gaiathea dispersa. Journ. Mar. Biol. Assoc. Plymouth 
XVII, pp. 175-187. 

------------ 1930a. The larval ,strages of Caridion with a description of a new species 
C. Steveni. Proc. Zool. Soc. London, 1930, p:p. 181-194. 

------------ 1931. Further notes on larva! Brachyura Ibid. prp. 93-96. 

------------ 1931a. The larvae of the Plymouth Caridae I. The larvae of the 
Crangonidae, II. The larvae of the Hippolytidae. Ibid. pp. 1-9. 

------------ 1931b. The Iarvae of the Plymouth Galatheidae II. Gaiathea squamifera 
and Gaiathea intermedia. J ·9urn Mar. Biol. Assoc. Plymuuth XVII, pp. 
385-390. 

------------ 1932. The larval sta-ges of the Plymouth Cairidea III. The Iarval staiges 
of Spirontocaris cranchii. Proc. Zool. Soc. London, 1932, pp. 131-137. 

------------ 193-2a. The larva! stages of the Plymo,u.th Caridea IV. The A1pheidae. 
Ibid. 1932, p.p. 464-469. 

Le bou r, M. V. 1934. The Iife history of Dromia vuigaris. Ibid. 1934, pp. 241-249. 

__________ :__ 1937. The newly hatched larva of Spirontocaris spinus (Sowe~by) var. 
HUjeborgi Danielssen. Jo.urn Mar. Biol. Assoc. Plymouth XXII, pp. 101-104. 

··----------- 1940. The larvae of the Pandalidae, Ibid. XXIV, pp. 239-252. 

-·----------- 1940a. The larvae of the British species of Spirontucaris and their 
relation to Thor (Crustacea Deca,poda). Ibid . XXIV, pp. 483-493 . . 

------------ 1941. Notes on Thalassinid and Processid larvae (Crustacea Decapoda) 
from Bermuda Ann. Mag. Nat. Hist. ser. 2, VII, ,pp. 401-420. 

------------ 1943. The larvae of the genus PorceHana (crustacea Decapoda) and 
related foms. Journ. Mar. Biol. Assoc. Ply,mouth XXV, ;prp. 721-737. 

------------ 1944. The la.rvail stalges of Portumnus (Crrustacea BrachY'ura) wi•th notes 
·on some other generai. lbiid. XXVI, p;p. 7-~5. 

------------ 1944a. Larva! craibs from Bermuda. Zooiogica XXIX, pp. 113-128. 

-·----------- 1947. Notes on the inshore plankton of Plymouth. Jounn. Mar. Biol. 
Assoc. Plymouth XXVI, pp. 527-547. 

------ ----:-- 1949. Some new Decapod Crustacea from Bermuda . . Proc. Zool. Soc. 
London, 118, pt. iv, p;p. 1107-1117. 

------------ 1950. Notes on some larval Decapods (crustacea) from Bermuda II. Ibid. 
120, pp. 369-379, 743-747. 

------------ 1954. The Planctonic Decapod Cr,ustacea and Stomato,poda of the 
Benguela curren;t pt. I. First sUTvey R.R.S. »William Scoreby« March 1950. 
Discovery Reports XXVII, pp. 219-234. 

L o B ia n c o, S. 1902. Le Pesche ,pelagiche a:bissali ese,guite dal Maia nelle vicinanze 
di Capri. Mitt. Zool. Stat. Neapel XV, p.p. 41.3-482. 



No. 3 105 

L o Bi a n c o, S . 1903. Le pesche abissali e·seguite da F·. A. Krupp col yacht »Puritan«. 
Ibid. XVI, pp. 109-208. 

------------ 1904. Beitrage mir Kenntis de,s Meeres u,nd Seiner Bewohnen. Pelagische 
Tiefssefrscherei der Maia, Jena 1904. 

------------ 1909. Notizie biologiche riguardanti specialmente i1 periodo di m aturita 
sessuale degli animali del Golfo di Na.poli. Mitt. Zool. St. Neapel. XIX, pp. 

· 601-618. 

Me no n, K . 1940. »Decapod larvae from the Madras plankton. ·Bull. Madrais Govt. 
Mus. N.S. Nat. Hist. III, No. 6, 47 pp, 8 pls. 

M o n t i c e 11 i, Fr. S a v. und L o B i a n c o, S. 1900: S.ullo sviluppo dei Penaeidae 
del Golfo di Napoli. Monitore Zool. Italiano XI, pp. 23-31. 

Mu r r a y, J. & H j o rt, J. 1912. The depths of the Ocean, London, Macmillan 821. pp. 

N o u v e 1, H. L. 1935. Observations sur la biologie d'une Crevette, Athanas nitescens 
Leach. Bull. Inst. Oceanogr. Monaco, No. 685, pp. 1-8. 

----- ------- 1937. Recherches sur l'accouplement et la ponte chez les CrUJsta.ces 
Deca!l)ode•s Natainti_a. BuH. Soc. ZooL de France, 62, pp. 208...:.221. 

O r t ma n n, A. E . 1893. Deca,poda und Schizopoda. Plankton Expedition der Humbolt 
Stiftung Kiel, Bd. II, 120 p,p. 

O rt on, J. H . 1920. Sea temperature, breeding and di.stribution of marine animals. 
Journ Mar. Biol. Assoc. Plymouth XII, pp. 339-366. 

Pa o 1 u c c i, C. 1909. I Podoftalmi Decapodi del medio Adriatico italiano. Rivista 
mens. Pesca e Idrobiol. anno XI, No. 9-12. 

P e a r s o n, J o h n , C. 1939. The early life histories o,f some American Penaeidae, 
chiefly the commercial shrimp Penaeus setiferus (Linn.), Bul. of the U.S . 
Burea,u of Fisheries, ~9, pp. 1-73. 

P e s ta, O. 1918. Die Decapodenfauna der Adria, Leipzig und Wien, pp. 500. 

Po u 1 se n, E . M. 1946. Investigations on the Danish Fishery a1nd the Biology of the 
Norway Lobster and the deep sea prawn. Rep. Danish ·Biol. Stn. Kobenh­
aven LVIII, pp. 25-46. 

R ees, C. B. 1952. Continuous plankton records :. Th~ Deca,pod larvae in the North 
Sea 1947-1949. Hull Bull. Mar. Ecology III, No. 22, pp. 157-184. 

- - --- ------- 1955. Continuou:s plankton records : The Decapod larvae in the North 
Sea 1950-1951. Bull. Mar. Ecology IV; No. 29, pp. 69-80. 

R i s s o, A. 1816. Histoire naturelle <les Crustaces des environs de Nice, Paris. 

R u s se 11, F. S . 1927. The vertical distribution of marine macro-plankton V. The 
distribution of the ani~als caught in the ring trawl in the day time in the 
Plymouth XIV, pp. 557-608. 

R u ·s se 11, F . S . 1927a. The vertical distributions of plankton in the sea. Biological 
Reviews, II, No. 3, p. 213. 

------------ 1928. The vertical distribution of marine macroplarnkton VI. Further 
observations on diurnal changes . J .ourn. Mar. Biol. AISsoc. Plymouth, XV, 
pp. 81-108. 

-------- .. ·--- 1931. The vertical distribution of marine macroplankton XI. Further 
observations on diurnal changes. Ibid., XVII, pp. 764-784. 



106 No. 3 

S a r s, G. O. 1884. Bidrag til Kundskaben om Decapodernes Forvandlinger I. Arch. 
f . Math og. Naturvid, 1884·, IX, p. 155. 

- - ------ ---- 1889. Bidrag til Kundskaben om Decapodernes Forvandlinger II. Ibid. 
1889, XIII, p . 133. 

------------ 1890. Bidrag tii Kundskaben om becapodernes Forvandlinger III. Ibid. 
1890, XIV, p;p. 139-195. 

----- ---- --- 1900. Account ,of the post-embryonal development of Pandalus borea!is 
with r~marks on the development of other Pandali and description o,f the 
adult Panda!us bore.alis. Rept. on Norwegian Fishery and Marine Investig­
a tions, I, No. 3, pp. 1---45, pls. 1-10. 

------------ 1906. Postembryonal development of Athanas nitescens Leach. Arch. f. 
Math. og. Naturvid, XXVII, No. 10, pp. 1-28. 

S a nt u c ci, R. 1926. Lo Svrilu1ppo e l'ecologia Postembrionali dello Scampo Nephrops 
norvegicus (L.) nel Tirreno e nei ma,ri nordicL R. Comi1la,to TaJass•ografico 
italiano, CXXV, pp. 1-36. 

S a vage, R. E. 1931. The relation between the feeding of the herring o,ff the east 
ooa,st of Englan:d and the plan1kton of the surrounding waters. Min. Agr. 
Fish., Fisheries Investigations ser. 2, IX, pp. 1-35. 

S o 11 a u d, 'it. 1923. Le developpement larvaire des Palaemoninae. Bull. Bi~l. France 
et Belg. LVII, p . 510. 

S ta 1 i o, L . 1877. Catalogo metodico e crostacei dell'Adriatico. Atti R. Ist. Veneto 
(ser. 5) IIL .pp. 355-373. 

Step h e n se n, K. 1923. Decapoda • Macrura . Rep. Danish Oceanog. Expeds. 1908-
1910 to the Mediterranean and adjacent seas, II, D 3, pp. 1-85. 

'I' h o r s on, G. 1946. Re,production and larval development ·of Danish Marine Bottom 
Invertebrates. Medd. Komm. Danmarks Fisk. Havunders, ser. Plankton, IV, 
pp. 1-523. 

Web b, G. E . 1919. The de•velopment -of the species of Upogebio, from Plymouth 
Sound. Journ. Mar. Bio!. Assoc. Plymouth, XII, pp. 81-111, pls. 1-12. 

__________ '.._ _ 1921. The larvae of the Decapod Macrura and Anomura of Plymouth. 
Ibid., XII, pp. 385-417, pls. 1-4. 

W h e 1 do n, W . F. R. Note on the function o.f sj:)ines of the Crustacean zoea. Ibid., 
I, No. 2. 

W i I i a m s on, H . C. 1910. Report on the larva! and later stages of Portunus spp., 
Hyas araneus, Eupagurus bernhardus, Ga!athea dispersa, Crangon trispinosus 
and Cancer pagurus. Fisheries Scotland Sci. • Invest. 1909. 

------------ 1915. Decapoden I. Teil (larven). Nordisches Plankton, Vol. VI, pp. 
315-588 (Lief. 18). 

Received fot publication January 19, 1956. 



No. 3 

LARVE DEKAPODNIH RAKOVA JADRANSKOG MORA 

C. V. Kuri ,an 

Institut za oceanografiju i ribarstvo, Split 

(Centralni istraživački institut, Trivand.rum, India) 

Kratak sadržaj 

101 

Izvr·šen je preliminaran studij o larvama d-skapodn}h Crustace-a Ja­
dranskog mora na bazi ni.za lovina iz Mljeta (Gonoturska) dobivenih od 
februara 1952. g. do marta 1953. g. 

Gotovo simultano uzete lovine u Mljetskom jezeru (Vrbovačka), kod 
Dubr-0vnika (Sv. Andrija) i na nekim drug,im stanicama u J,adranskom 
mor-u, trukođer su kor1štene za upo,ređenje rezultata. 

Data je sistematika te sezonska i vertikalna rasprostranjenost 60 
vrsta dekapodnih larva. 

Iz sistematsko-g studija larvalni.h sta,d!.ija može se primijetiti, d,a su 
opfonito različiti stadiji zabilježeni u toplom Jadranu v,2.ći od odgovara­
jućih stad!:ja istih vr sta, sakupljenih u hladnim v,odiama Sjevernog mora, 
danskih obala i Plymoutskog područja, i da: su razvijeniji već u vrijeme 
kadia s-2; i,zlegu iz jaja. 

Nađeno je, da je br-oj vrsta d,:;kapodnih larva veći od onoga u sličnim 
lovinama iz hladnij1ih voda Sjevernog mora i danskih obala. 

Broj vrsta, isto kao i broj primjeraka dekapodnih larva, veći je na 
stanicama bližih obali, nego na onima koje su udaljene o;d oba•le. 

Maksimal,an broj larva se pojavljuje do 50 m. 

Prosuđujući po pojavljivanju larva u materijalu, prim!ijećen3 su 2 
glavne sezone mrijcM: nja u moru - jedna ljeti i druga zimi-· a zimski 
je maks'mum oblikovan sporadičkim pojavlj,ivanje;;m <2oea stadija brahiur­
n1ih rakova i ranih larvalnih stadi.ja Sergestes spp. 

Period izleganja najvećega broja larv,a, izgieda, slaže s~ s onim u Me­
diteranu, a raniji je za 4-6 tjedana nego u hladnim void-ama Sjevscrnog 
Atlantika. 
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Pojavljivanje larva u Mljetskom jezeru gotovo koincidira s onim u 
moru izvan jezera, ali je maksimum larva (broj vrsta isto kao i broj pri­
mjeraka) u jezeru nađen za oko mjesec dana: ran,~je nego u moru, vjero­
jatno zbog brzine zagrijavanja vode na:dolaskom proljeća, što pospješuje 
mriješćenje i izleganje larvi. 

U jezeru nisu nađene larve nikakovih endemiokih vrsta. 

U jezeru je nađen samb jedan maksimum larva (maj), uglavnom zbog 
odsutnosti larva grupe Perieidea, za koje je nađeno da se u moru mrijesto 
tokom zimskih mjeseci. 

Larve svake vrste daju prednost izvjesnoj dubini. 

Općeniti način gibanja kod dnevne mig/racije larva slaže se s usvoje­
nim pogledima na vertiika~nu rasprostranjenost, naime, da se kod zalaza 
sunca larve većine vrsta koncentr~raju uz površinu, i da se kreću natrag 
prema svojem optimumu ihtenziteta svijetla tokom dana. 
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