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A trial ﬁshergy with benthic traps set around 6 islands in the Azores archipela§o at depths
from 18 to 864 m, caught 4 stecies of pandalid shrimps: Plesionika narval (Fabricius,
1787), P. edwardsii (Brandt, 1851), P. martia (AMilne Edwards,1883) and P. gigliolii
(Senna,1903). Of these, the latter three had not been recorded previously from the
Azores. Two hippolytid species were also captured, Ligur ensiferus (Risso, 1816) a new
record, and a new species of Lysmata, described by FRANSEN (1991). The most
abundant species was P. narval followed by P.edwardsii. Length frequency distributions
for P. narval, P. edwardsii and Ligur ensiferus are given, as well as length/weight
relationships.

MARTINS, HR. & P.M. HARGREAVES 1991. Camardes das Familias
Pandalidae e Hippolytidae capturadas, com covos, nos Agores. - Arquipélago.
Ciéncias da Natureza 9:47-61. Angra do Heroismo. ISSN 0870-6581.

No decurso de uma pesca experimentat, com covos, realizada em 6 ilhas dos Agores, a
rofundidades de 18 a 864 m, foram capturadas 4 espécies de camarGes pandalideos:
lesionika narval é}*‘abriciusz 1787), P. edwardsii (Brandt, 1851), P. martia (A. Milne

Edwards,1883) and P. gigliolii (Senna,1903).

As dltimas trés destas espécies ndo tinham sido referidas para 0os Acores. Foram também

capturadas 2 espécies de hippolytideos: Ligur ensiferus (Risso, 1816) um novo registo

para a Regido, e uma nova espécie de Lysmatra, descrita por FRANSEN (1991). As

espécies mais abundantes foram P. narval sc%uida de P.edwardsii. Distribui¢oes de

frequéncias de comprimentos de P. narval, P. ec

wardsii e Ligur ensiferus sdo fornecidas,

bem como as relagdes comprimento-peso.
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INTRODUCTION

Previous investigations of the decapod popula-
tion close to the Azores {FOXTON 1972,
FASHAM & FOXTON 1979, HARGREAVES 1985)
have been concerned with the pelagic popula-
tion of decapods. However, relatively little 1s
known about the bentho-pelagic and benthic
decapod populations of the steeply sloping shel-
ves of the islands.

In 1988 and 1989 the Sccretariat of Agricul-
ture and Fisheries of the Regional Government
ol the Azores carricd out a trial fishery
programme using bottom traps to investigate
the occurrence of shrimps over steep slopes off
the various islands of the Azores Archipelago.

A part of this material was made available to us
for a more detailed analysis.

The aim of this paper is to give a preliminary
account of the species found in the traps and to
present data on their geographical and vertical
distribution, as well as giving information on size
and weight of the different species.

For more detailed geographical distribution
of the species outside the Macaronesian islands
sce ZARIQUIEY ALVAREZ (1968), CROSNIER &
FOREST (1973) and HoLTHUIS (1930).

MATERIAL AND METHODS

The type of trap deployed is shown in Fig. 1,
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salted mackerel having been used for bait. The
fishing trials were carricd out from the tuna fish-
ings vessels, M/V "Patrdo Pedro" (1988) and
M/V "Pérola do Faial" (1989), (overall lengths
31 and 19m respectively). "Patrdo Pedro" placed
traps on the sea-floor at 20 locations (denoted
as stations in this paper) close to the islands of
Faial, Pico, Terceira, S. Jorge and S. Miguel. At
cach location up to 14 strings of traps were sct,
each string contained 3 traps. (Fig.2). The posi-
tions and depths of the stations are given in
Tables 1 and 2. The locations fished by the
"Patrao Pedro" are marked with circles and by
"Pérola do Faial" with squares (Figs. 3 and 4).
Because of the steep slopes of the islands, the
depths vary considerably within the same loca-
tion. However, thz depth of each string has been
recorded. Overall, these depths varied from 18
to 864 m. The traps remained in the water
during night for 7 - 10 hours and samples were
labelled with the date of the haul.

Of the 20 "Patrdo Pedro" stations, shrimps
were caught at 17 and subsamples for more
detailed study were obtained from 13 of these.
"Pérola do Faial” samples were obtained from 4

stations (nos. 21-24), close to Graciosa and
Pico. From Folga, Graciosa we obtained three
complete samples from 3 strings of traps (3x3
traps) from depths of 72, 90 and 108 m (40, 50
and 60 fathoms) and from Ribeiras, Pico, two
complete samples (2x3 traps) from 126 and 335
m (70 and 186 fathoms). The samples were deep
frozen initially and later, after (hawing,
measured and weighed.

Measurements taken with vernier calipers to
the nearest mm were as folows: Carapace length
(CL), measured from the base of the cyestalk to
the posterior mid-dorsal margin of the
carapace; Body length (Lb), measured from the
base of the eye stalk to the posterior tip of the
telson; Rostrum length (Lr) measured from the
tip of the rostrum to the base of the eye stalk.
The total weight of each shrimp as recorded
using a Mettler PM 4600 scale with and ac-
curacy of 0.01g.

Length distribution data is based on com-
bined sexes. However, non-ovigerous and
ovigerous individuals were separated to estab-
lish length/weight relationships.

Length/weight relationships were calculated

Fig. 1. Iron framework of trap used in trial fishery. Length: 90 cm; width: 50 cm; height: 49.5 cm.



Fig. 2. Arrangement of traps in a string. Not in scale.

Table 1. Positions and depths of M/V "Patrdo Pedro" trap stations 1988

Station no.  Locality Date Latitude (N) Longitude (W) Depth (m)
mean mean
1 Castelo Branco, Faial 27.01 38°30’ 30" 28°41' 11" 110-200
2 Ribeirinha, Faial 28.01 38°35’ 10" 28°30’ 23" 110-145
3 Saldo, Faial 28.01 38°37' 30" 28°39' 10" e
4 Ribeiras, Pico 2.02 38°24' 20" 28° 08’ 00" 100-180
5 Ribeiras, Pico 4.02 38°22' 30" 28°10' 00" 120-180
6 Ribeiras, Pico 5.02 38°24' 20" 28° 08’ 00" 120-365
7 Vila Franca, S.Miguel 6.02 37°41' 50" 25°25' 30" 90-165
8 Ponta da Ilha, Pico 7.02 38°25' 00" 27°59' 10" 120-180
9 Cais do Pico, Pico 9.02 38°30' 20" 28 °15' 05" 110-180
10 Ribeiras, Pico 10.02 38°22' 45" 28°12' 00" 110-180
11 Bafa de Canas, Pico 11.02 38°27' 30" 28°07' 00" 90-455
12 Bafa da Raia, S.Jorge 18.02 38°41’ 30" 28° 15’ 30" 145-455
13 Velas, S.Jorge 18.02 38°40' 10" 28°12' 40" 90-365
14 Feteira, Faial 19.02 38°30’ 40" 28°41' 00" 130-255
15 Varadouro, Faial 19.02 38°32' 50" 28°45' 55" 145-220
16 Barreira Branca, S.Miguel 25.02 37°41' 20" 25°30' 55 155-230
17 Furnas dc Fora, S.Miguel 26.02 37°43' 25" 25°48' 30" 75-550
18 Off Angra, Terceira 4.03 38°37’ 30" 27°13' 50" 220-550
19 Ponta de S.Mateus, Terceira 5.03 38°39' 00" 27°17' 30" 275-400
20 Faja Grande, S.Jorge 7.03 38°41' 50" 28°11’ 10" 65-365
Table 2. Positions and depth of M/V "Pérola do Faial" trap stations 1989
Station no. Locality Date Latitude (N) Longitude (W) Depth (m)
21 Iolga, Graciosa 7.11 39°00' 25" 27°39' 62" 79-198
22 Folga, Graciosa 10.11 39°00" 18" 27°59’ 92" 54-108
23 Ribeiras, Pico 23.11 38°24' 30" 28°08' 15" 18-335
24 Ribeiras, Pico 24.11 38°24' 18" 28 °07’ 50" 144-864
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from frozen material. There has been no correc-
tion for weightloss.

For calculating regressions and for graphics
the Statgraphics program (version 2.6) was used
(Statistical Graphics System by Statistical
Graphics Corporation; STSC, Inc. 2115 East
Jefferson Street, Rockville, Maryland 20852
US.A).

RESULTS

The material contained six species of decapod
shrimps. Of these, four belonged to the family
Pandalidae and two to the family Hippolytidae.
The stations at which the different species were
captured are shown in Figs. 3 and 4.
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Fig. 3. Map of the Central Group of islands. Circles: "Patrdo Pedro" stations; quadrats: "Pérola do Faial"
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Fig. 4. Stations at S. Miguel istand; legend as for Fig. 3.
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Pandalidae

Plesionika narval (Fabricius, 1787)

P. narval has commonly been referred to the
genus Parapandalus Borradaile, 1899. However,
CHACE (1985), showed this genus to be a
synonym of Plesionika Bate, 1888.

This species occurred at all the stations
yielding decapod shrimps (Table 3) and was the
most abundant Pandalid sampled. Even so, it
has been reported from the Azores only once, as
Parapandalus narval by Figueira (1960) whose
material consisted of 4 specimens from the is-
land of Pico.

P. narval has also been observed in
thousands by divers in a cave at a depth of 37 m
at Monte da Guia, Faial, (Peter Wirtz, personal
communication).

Table 3. Occurrence of the species at different stations
(P.n. = Plesionika narval; Pe. = P. edwardsii
Pm.= P. martia; P.g = P. gigliolii; L.e. = Ligur
ensiferus)

Station Total P.n. Pe. Pm. Pg Le.
no. (kg)

1 34 x X
2 0 - - -
3 0 - - - - -
4 11 X X X
5 13 X X
6 12 X X X X X
7 5 X X
8 1.5 X X
9 1 X X X
10 1 X X X
11 0.3 X X X
12 0.5 X X
13 0.5 X
14 0.6 X X
15 0.4 X
16 0 - - - - -
17 03 X
18 0.3 X
19 0.8 X X X
20 1.5 X X X
21 20 X X
22 18 X
23 5 X X X
24 6 X X X X X

Length frequencies of pooled data from
Jan.-Feb. 1988 are shown in Fig. 5 and the
length/weight relationships in Fig.10. Of 437
specimens measured from the pooled samples
only 6 (0.7%) were ovigerous. The latter had
carapace lengths from 16-19 mm. Length fre-
quency distributions of complete samples from
three strings off Graciosa at 72, 90 and 108 m
respectivley, are shown in Figs. 6 a, b, ¢ and
from off Ribeiras, Pico of complete samples
from two strings at 126 and 335 m respectively in
Figs. 7 and 8. Length frequency distribution of
ovigerous females in the Graciosa samples are
pooled in Fig. 6d, and the two samples from
Ribeiras, Pico in Fig. 9. Length/weight relation-
ships of non-ovigerous specimens in the
Graciosa samples at 72, 90 and 108 m respec-
tively are shown in Figs.11 a, b, ¢, and of
ovigerous specimens in Fig. 12 a, b, c. With
regard to the samples from Ribeiras, Pico,
weight/length relationsips for non-ovigerous and
ovigerous specimens at 126 m are given in Figs.
13a and 14a respectively, and at 335 m in Figs
13b and 14b. The length/weight relationship
equations for all samples are given in Table 4.

Although our material is from depths be-
tween 18 and 450 m, ovigerous females were
only found at depths from 72 -180 m with excep-
tion of one sample from Ribeiras, Pico where
they occurred at 335 m. The size at which
females females are ovigerous is between 12 and
19 mm (CL).

Distribution. P. narval is an Eastern Atlantic
species (Mediterranean to Angola) and occurs
in all Macaronesian Islands. Earliest records
from the Canary islands were by BALSS (1925)
and HOLTHUIS (1949) and from Madeira by
FIGUEIRA (1957). In Madeira and the Canaries
it supports small local fisheries. It was caught in
Cape Verde Islands by the CANCAP expedi-
tions (C.H.J.M. Fransen, pers. commn.).

Plesionika edwardsii (Brandt, 1851)

This species is the second most abundant after
P. narval. It occurred at 16 of the 24 stations.
Length frequency distributions derived from
pooled totals, non-ovigerous and ovigerous
specimens from January and February 1988
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Fig. 5. P. narval. 1ength frequency distribution of
pooled specimens from January and February
1988. All specim.ens.

samples are shown in Figs. 15 a, b, and ¢ respec-
tively.

Length/weight relationships of pooled data
from non- ovigerous and ovigerous individuals
are shown in Figs. 16 a and b respectively, and
the equations are given in Table 4.

P. edwardsii was collected at depths from 54
to 360 m, with ovigerous females from 90 to
360m. Sizes of the latter ranged from 20 to
29mm (CL), (see¢ Fig. 15¢). This is the first
record of P. edwardsii from the Azores.

Distribution. This species occurs both in the
Western and Eastern Atlantic (Mediterranean
to Sierra Leone) It is also reported from the
Pacific, from the Philippines and in Indonesian
waters (CHACE 1985). It was first recorded from
the Canary islands by GARCIA CABRERA (1970)
and SANTAELLA (1973). Only recently has it
been found at Madeira (BISCOITO, in press).
The CANCAP ecxpeditions caught P. edwardsii
off Cape Verde islands (C.HJM. Fransen,
pers. commn.).

Plesionika martia (Milne Edwards, 1883)

Only 10 specimens were captured, all in the
same area (off Ribeiras, Pico), on two different
occasions (Table 3), from 360-864 m depth.
They varied in size from 12 to 19 mm carapace
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Fig. 6d. P. narval. Length frequency distributions of
pooled ovigerous specimens from 72, 90 and 108
m, off Graciosa.

length, and are the first recorded from the
Azores.

Distribution. P. martia (the golden shrimp), is a
circumtropical species. It is common in the
Eastern Atlantic off the European and African
coasts (Mediterranean; Ireland to South
Africa). Recently it has been reported also from
the Canary Islands (GONZALEZ & al. 1990);

Caropece lenglh (mm)

Fig. 7. P. narval. Length frequency distribution of
specimens from off Ribeiras, Pico at 126 m. All
specimens.

(recorded erroncously as P. ensis in GONZALEZ
& al. 1988) and Madeira (BISCOITO, in press).
Plesionika gigliolii (Senna, 1903)

Only two specimens were caught, carapace
lengths 10 and 13 mm respectively, both off
Ribeiras, Pico at depths of 270 and 360 m. The
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Fig. 9. P. narval. Length frequency distribution of
pooled avigerous specimens from 126 and 335 m,
off Ribeiras, Pico.
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specimen from "Patrdo Pedro" was identificd by
C.H.J.M. Fransen, Leiden. These are the first
recorded from the Azores.

Distribution. First recorded from the Mediter-
rancan, it was capturcd off the West coast of
Africa (LONGHURST 1958, BURUKOVSKY 1980,
1988) and recently also at Madeira (BISCOITO,
in press) and at Cape Verde Islands by the
CANCAP expeditions (C.H.J.M. Fransen, pers.
commn.).

Hippolytidae
Ligur ensiferus (Risso, 1816)

L. ensiferus is the third most abundant species
caught in this trial fishery. Occurrence at the
various stations sampled is given in Table 3.
Length frequency distribution of pooled data
from January-March 1988 and November 1989
is shown in Fig. 17, length/weight relationships
are given in Fig. 18, and equations in Table 4.
No ovigerous females were captured.

There is some variation in the shape of the
rostrum of this species. It has 3-6 ventral teeth
and 3-5 dorsal teeth. The normal arrangement,
however, is 5 ventral and 4 dorsal teeth which
occurred in 42% of our material. The ventral
margin had either one more tooth than the dor-
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fined to the Mediterranean until it was reported
from the Cape Verde Islands and off Senegal by
CROSNIER & FOREST (1973) and from the Ca-
nary islands by SANTAELLA (1973, 1975a,
1975b). It has also been caught during the
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(Lidia Gouvela, pers. commn.; BISCOITO, in
press), Salvage islands (C.H.J.M. Fransen, pers.
commn.), Canary island (GONZALEZ & al. 1988
and others) and Cape Verde islands (C.H.J.M.
Fransen pers. commn.).

Of the 6 species of shrimp caught by trials
with benthic traps in the Azores, four species
are recorded here for the first time from this
region and one species 1s new to science.

Of special interest is the area off Ribeiras,
Pico where traps were set on 6 occasions. Two
of these catches yiclded all 6 species captured in
the trial fishery, including the new species
(Table 3).

Pandalidae

There are only 6 pandalid species recorded
from the Azores compared with Madeira where
11 species are known (BISCOITO, in press) and
the Canary islands where 10 species occur
(GONzALEZ & al. 1990). The two other species
known from Azorean waters (besides the four
which are mentioned in this paper) are
Heterocarpus grimaldii described by A. MILNE
EDWARDS & BOUVIER (1900), the type locality
being from deep water (1300 m) between Pico
and S. Jorge (38° 33 21" N; 28° 08 30" W) and
Bitias stocki FRANSEN, 1990, from 1100-1300 m,
S. of Pico (FRANSEN 1990). The present trial
fishery did not operate deep enough to catch
these species. However, in the collection of the
Department of Oceanography and Fisheries
(DOF) there is one specimen of H. grimaldii
caught by R/V "Geralda" in 1980 in a bottom
trap off Cedros, Faial at 1144 m.

Of other pandalids, one would have ex-
pected to find in the Azores, Heterocarpus en-
sifer, a very common species both at the Canary
islands (GONZALES & al. 1988) and also at
Madeira (BISCOITO, in press) where it is found
between 280-500 m, and therefore within the
depth range of the present trial fishery.

Plesionika narval

In the complcte samples from Graciosa col-
lected in November, we found 1% of ovigerous
females at 72 m , 5% at 90 m and 6% at 108 m.
By comparison, off Ribeiras, Pico during the
same month the percentages were 24% at 126 m
and 23% at 335 m. The pooled sample from
January-February, however, revealed only 0.7%
ovigerous individuals. In the Canary islands
GONZALEZ & al. (1988) reported a significant
57% of ovigerous females in samples collected
in June and July.

The length frequency histograms of
ovigerous specimens from Graciosa (Fig.6d)
and Ribeiras, Pico (Fig. 9) show similar dis-
tribution patterns and suggest that two year
classes are present in these populations.

The carapace length of ovigerous females in
the material as a whole varied from 12 to 19
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Table 4. The length/weight relationships expressed by the equation W = a L2 where W= total weight and L =

carapace length. For all regressions: P < 0.001.

N a b I
Plesionika narvai 3
non-ovig.pooled 431 1.54x10" 2.738 0.8824
ovig.pooled 6
Fol;a, Graciosa 3
2 m non-ovig. 951 3.03x10° 2.456 0.8302
72 m ovig. 10 2.50x107 2.574 0.7474
90 m non-ovig. 802 1.60x107 2.728 0.8937
90 m ovig. 43 5.20)(10'3 2.350 0.9064
108 m non-ovig. 457 1.88x10'3 2.668 0.8602
108 m ovig. 28 3.67x10° 2.470 0.9330
Ribciras,Pico 3
126 m non-ovig. 140 1491075 2.803 0.9282
126 m ovig. 44 1.61x107 2.800 0.8456
335 m non-ovig. 135 7.08)(10‘3 2.149 0.6552
335 m ovig. 40 2.55x10° 2.598 0.7721
Plesionika edwardsii 3
non-ovig.pooled 85 5.94x10° 3.001 0.9526
ovig. pooled 31 1.12x10-3 2.850 0.8130
Ligur ensiferus 3
non-ovig. pooled 88 1.89x10™ 2.630 0.8873
ovigerous 0

mm. Exceptionally, one female carrying eggs
had a carapace length of 27 mm. (St. 7). In the
Canaries, however, ovigerous females ranged
from 15 to 25.5 ram (CL) in a sample of 279 in-
dividuals (LozaNO & al. 1990a). Thus, the
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Fig. 17. Ligur ensiferus. Length frequency distribution
of pooled samples from 1988-89. All specimens,
no ovigerous specimens present.
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population studied from the Canary islands
(pooled samples from October, February and
April) consist of larger individuals than those
the Azores.

Individuals with abnormal short rostrom

Weight (g}
ow

Y

A
A

A
A2

5 10 15 20 25 50
Carapacs length ()

Fig. 18. Ligur ensiferus. Length/weight relationships of

pooled specimens from 1988-89. All specimens,
no ovigerous specimens present.



reported by SANTANA & al. (1990) were also
present in our material.

Plesionika edwardsii

The length frequency histograms in Figs. 15a
and b show a distribution pattern that could be
interpreted as including 2 or perhaps 3 year
classes. However, these numbers are too low to
allow confirmation of this opinion.

Twenty-seven percent of pooled specimens
collected from January to March 1988 were
ovigerous compared with the 45.5 % in samples
collected from February to May in the Canary
Islands (CALDENTEY & al. 1990). Also, the sizes
of ovigerous females in our samples measured
20-29 mm (CL) compared with the Canary Is-
lands population of 25.5 to 35.5 mm (CALDEN-
TEY & al. 1990). This same size difference was
also apparent in P. narval from the two ar-
chipelagos.

Two specimens of P. edwardsii were also
caught in a trap by M/V "Manuel Arriaga" at the
Princess Alice bank 45 nautical miles SW of
Faial {DOF collection) at a depth of 270 m in
August 1990.

Plesionika martia

The 6 occurrences of this species were all from
below 360 m. The maximum depth in this trial
fishery was 550 m except for Station 24 where
one string was set at 576 m and another at 864
m. The former contained 3 specimens of P. mar-
tia and 3 of Geryon affinis, the latter 1 P. martia
and 3 Geryon affinis. (G. affinis was identified by
Dr. L.B. Holthuis). One ovigerous female of 19
mm carapace length, was caught by R/V
"Manuel Arriaga" at the Princess Alice bank, 45
nautical miles SW of Faial in August 1990 (DOF
collection).

Hippolytidae
Ligur ensiferus
There is no published comparable material

available from the other Macaronesian islands.
The only literature records relate to material

from Mediterranean and = West-African
localities. L. ensiferus occurs in shallower water
in the Azores than elsewhere (Table 5). Four
specimens (DOF collection) were caught by
M/K "Manuel Arriaga" at Princess Alice bank,
45 nautical miles SW of Faial, in August 1990 at
a depth of 360 m. One of these was ovigerous
(25 mm CL), which is the only we have ob-
served.

Aungust to November 1990 the fishing vesscl
M/V "Manuel Arriaga" made relatively large
commercial catches of decapod shrimps. The
maximum amount of P. narval caught in one set-
ting (42 traps) was 35 kg at Folga, Graciosa (our
station 21-22) in August. During the same
month 27 kg of P. edwardsii were also caught at
Varadouro, Faial (our station 15) using the
same number of traps. Off Candelaria, Pico
(west of Ribeiras) was also a good locality for P.
edwardsii, but distribution was seasonal. Here,
several catches of up to 18 kg were taken at the
end of August. However, from September to
November P. edwardsii was absent from areas
where it had been caught previously, in August.
Thus, at Candelaria in November, one setting
(42 traps) yielded only one specimen (Anténio
Garrido, pers. commn.). This pattern has been
shown also to occur in the Canary Islands
populations of P. edwardsii where this species
was absent above 200 m in winter and at the
same time increased in abundance below 200 m
(LOZANO & al. 1990 b, Figs. 4 and 5).
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Table 5. Bathymetric ranges. Depth in meters.

Azores Madeira Canary islands
BISCOITO (in press)(m) GONZALEZ & al. (1988)(m)

Plesionika narval 18-450 4-280 27-409

Plesionika edwardsii 54-360 30-360 95-409

P. martia 360-864 440-600 357-700

P. gigliolii 270-360 200-360 -

Ligur ensiferus 90-450 - - (Mediterranean) 772-860 m
CROSNIER & FOREST (1973)

(W. Africa) 330-494 m

CROSNIER & FOREST (1973)
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