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ME : Uns revue des captures dgs crustaces dans les eaux Grecques
an 1328-81 est antreprise dans ce etude. La capture moyenne annuelle a
augmentd de 175 tns en 1528-33 a 1260 tns en 1964-81. D’ ailleurs, les
variaticns a long terme semble Btre lices plutdt aux Factesurs naturels
qu’ aux Factsurs anthropogénes.

A : The crustacean fishery in Greek waters in 1928-1881 is
reviewsd, The msan annual crustacean catch rose from 175 tonnes
(shrimps= S4.4%) in 1828-33 to 1260 tonnes (shrimps= 44.4%) in 19684-81

8s the result of the increassd effort and efficiency of the fleet,
Morsover, the variations in the crustacean catches seem to be related
to natural rather than anthropogenic effects.

: Although the potential of crustacean in the
Mediterranean Sea smounts some 50,000 tns (13, the mean (13875-81)
Mediterranean catch did not axceed 22,000 tns (2). In the present

work, ths crustacsan fishery in Greek waters for 1928-81 is reviewed

nA AL _AND N : Catches of crustaceans in Gresk maters
been recorded on a monthly basis through the local custom
since 1828, with a gap in the record between 1840 ‘and

have
authorities
1863 (3, 4.

RES AND : Two thousand tonnes of crustaceans, caught
in Greek waters, were landad during 1928- 1838, (Table 13. The mean
annual crustacean catch wss 175.3 metric tonnes. Shrimps dominated the
landings, comprising the S4%.4% (85.4 tns), whereas "other crustacean”
shared 45.6% (B0.S tns). The total prcdu:tion of crustacean in 1884-81

amounted 48,324 tonnes, 22,682 (46.9%) of which were fished in Gresk
waters and 25,642 (53,1%) in the
Atlantic ocean and the north Table 1. Annual
African coast. The mean annual tns, of shrimps c:ﬁgheséth;:
crustacean catch in Gresk waters crustacean” in Greek waters

y

was 1,260 tonnes,
of the total

representing 2.2%

and total numb
mean annual fishery umber of _traulers

landings C=58,950 tns, (S5)1 €ished 3ng _seiners, 1ses 1938 _
in Greek waters and 6% of the mean
€1875-81) Mediterranean crustacean Year Shrimps Othar antf
catch ([=21,000 tns, 233, The 1828  43.5 24.7 449
proportion of shrimps (4%.4%) was 1929 75.2 S8.4 685
lower than that in 1828-1833. 1830 87.8 80.9 555
Total crustacean catches (in 1831 107.1 120.5 638
Greek waters) exhibited cyclic 1832 B1.2 85.8 665
variations, with maxima "in 1863, 1833 88.9 El:ﬂ 543
1873 and 1878 and minima in 1368, 1834 103.8 14%.7 518
1871, 1876 and 1880 (Fig.1>. The 1835 37.8 32.5 S00
landings of shrimps increased from 1936 B86.4 30:1 827
8 low in 1866 to a maximum in 1963, 1937 143.0 20.0 611
and gradually declined sver since. 1838 188.85 256.7 B6S
"Other crustacean” on ths other 1833 100.8 183.3 s8e
hand, exhibited an opposits trend

than that of shrimps.
There is a sevenfold increase in the

. mean crustacean catch from
1828-1838 to 1964-1881,

which must be associated with the rise of the

Fishing effort {mean number of boats was 579 in 1328-13833 (Table 1),
1151 in 1864-1881 (511, the improved efficiency of Ffishing tools in
recent years and changes in the length of the fishing season.

The fluctuation in the catches in 1364-1381 doss not seem to be
related to a varying fishing effort. Trawlers and boats involved in
the inshore Ffishery (=seiners and
“other boats”) contributed about 40% 2»
and BOX of the total crustacean yisld g
respactively till 1868 (Stergiou, -~
unpublished data). The number of 0O M
*ather boats” Cand corresponding (o]
catches) with &n sngine lowsr than 20 (o]

HP, however, are not recorded Ffrom - (:)

1870 and onwards (S), Hence the drop ,§ e

in the catches of total crustacesan and ~
shrimps sfter 1888 (Fig.1) may be 5 @) LA
associated with the concurrent decline ?3 > ’/m~,—/ hund

of the recorded  boats. "Other O e

crustacean” catches do not seem to be CE)

affected by that decline (Fig.1>. For ~ g

the years Ffollowing 1968, howevsr, £ L3 — i
catches fluctuats greatly (Fig. 1), in 1964 1969 1974 198
contrast to the gradual increase of Yea’

the number of trawlers, boats involved

in the inshore Ffishery and total Fig.l. Total (1) and "other”
horsepouwer of -the Gresk fishing Fflest crustacean (3) and shrimp (22
(53, Hence it seems that Factors other catches in' Greek waters,
than anthropogenic also influesnce the 1964-1981.

long term changes in the catches.

It has been extensively shown that hydrometeorological variations
greatly affect the abundance and/or distribution of crustaceans,
namaly, that of lobsters [e.g. in Maine (B3, Newfoundliand (7, B8) and
Qusbsc (833, crabs [s.g. in the Barents Sea (10, 11), Newfoundland (B)
and S. Catalina Island (12)] and shrimps C(e.g. Bear Island (11)3J.
Unfortunatsly, there is not any relevant information for the
Mediterransan Sea. It was pointad out (15, however, that hydrological
variations, among other factors, may be responsible for the extinction

of the red shrimp fishery in the Ligurian Sea after the 1950°'s.

To sum up, crustacean production ssems to be affected by both
natural and anthropogenic changes, sao that Ffuture research must
oriented towards monitoring, on an annual basis, the bioclogical (catch
per fishing effort, extent of spawning and nursery grounds,
distribution and abundance of larvas stc) and abiotic enviroment
(nutrients, T, So/oo, direction and intensity of currents etc). This
will ultimately contribute to the assessment of the relative impact of
natural and anthropogenic changes on marine populations, and, hence,
to a rational management of fishery resources.
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RESUME

La population de Parapandalus parval a montre une forte zonation verticale
qui est en corrélation avec le sex ratio, avec la taille des femelles
ainsi qu’ avec la proportion des Femellss ovigéres.

The presence of Parapandalus narval in Eastern Mediterranean has
been verified during two diving surveys (October 1984, January 1385)
in submarine caves of Rhodos. This psper deals with preliminary cbser-—
vations on the bhinlogy of the species in relation to depth (August
1885), based on material obtained by baited traps.

In thes catches, two species were found: Parapandalus narval and
Plesionika sdwardsii. The percentage of Plesionika edwardsii is increasing
as depth increasss (Fig. IB). This species is not found in 5 m, and
only one specimen (in a total of 253 shrimps) was found in B0 m.

Table 1 summarizss our data: the percentage of Plesionika sduwardsii
in the total numbsr of shrimps in the catch, and for P. narval the propo-
tion of femalss in the population (sex ratic), the mean carapace length
for males and females and the percentage of the ovigerous females in
the females are recorded according to depth.

TABLE I
Depthi{P.e. Parapandalus narval
m. % s8x mean CL + SO % ovig.
. ratio males Females females
s 0.0 | 1.00 - S.84+1.45 (N=1438) 59.73
80 0.4 {0.75 {11.9321.32 (N=B4) 13.20+1.9% (N=184%) 76.80
140 6.6 |0.48 |12.65%1.25 (N=103) | 15.25+2.0% (N=S4) 80.42
280 {27.% | 0.02 [11.88+1.42 (N=4%)

No juveniles of P. narval were collected. Transitional males wsere
not observed. Figure IA shows the change of the sex ratioc of P. narval
in relation ‘to depth. There is a clear dependence of sex ratio on depth
(x*=172.88 P<<0.001 for the propotions of males and femsles). All propo-
tions of females in the total population of each depth have a statistical-
ly high difference From each other (P<0.001). In S m. depth there are
only femalss while the figure is totally rsversed in the 220 meters with
only one female.

For the females the non parametric ANOUA (Kruskal-Wallis test
by ranks of CL valuas) showed a very high significance difference
(P<0.001) of mean CL relation to depth. By Student-Newman-Keuls test
for multiple comparisons all means proved to differ from each other
(P<0.001). Thes same tests for the males showed that there is a diffe-
rence of mean CL with lowsr significance (0.001<P<0.00S) which is
due to the sample of 140 m. that has greater mean CL (at 0.05 level)
from these of 80 and 220 m. which have equal mean CL.

The difference of femals size according to dapth is raflected
on the percentage of the ovigerous females which increases according
to depth almost linearly (Fig. IC). The propotion of ovigsrous females
is depended on depth (x*=23.67,P<0.001) all propotions beeing diffarent
from sach other (P<0.001). The smallest ovigerous female ohserved
has a CL=7.B5 mm. The gverall ovigerous females are 7%.%% of the total

females
100%: ﬂ H 1&?1

200 m 5 80 140 220 m
depth’

100

A B c
Fig. I. Changse according to depth: A, Sex ratioc (Females to all indi-
viduals) of P. narval, B. Percentage of Plesioniks edwardsii in the
catch (black: Plesionika edwardsii, white: Parapandalus narval) and
C. Percentage of ovigerous females of P, narval.

The differences in the size of females and in ths sex ratic of
P. narval in relation to depth are so intense that we could speak of
a zonation of the population. Such a phenomenon occurs in other panda-
lids as Pandalus montagui (Allen 1863a, 1966), Heterocarpus ensifer (King
1880, 18B1) and Heterocarpus sibogae (King 1884).

As far as we know, very little is known about the life history of
P. narval. Crosnier and Forest (1373) report that the Jjuveniles are
caught by pelagic nets while the adults are benthic. Our data -although
preliminary and restricted only to the reproductive period- do not
come in contrast with the idea that P. narval could have a similar
life history pattern to that of other Pandalids (protandrous hermaphro-
dites with ssasonal migrations). If this suggestion is true, then
the females of the S m. depth could be primary females and the males
have not yet become transitional. Certainly we consider all samples
as components of the same population and a further research must he
undertaken over the whole range of depth distribution For a sufficient
period of time.
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