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Abstract

Larval distribution and abundance of Libinia spinosa (Milne Edwards 1834) wete studied in southern
Brazilian coastal waters from plankton samples taken duting two seasonal surveys. Larvae were present
during all seasons with abundance peaks in spring and summer. Highest seasonal abundance (ind./
100m®) were 515 in summer, 56 in spring, 19 in autumn and 2 in winter. First zoeal stage larvae were
abundant nearshore, indicating recent spawning activity in coastal waters. The co-occurrence of the
second zoeal stage and the megalopa in the same region of hatching, and scarcity in offshore samples
~ suggests that larval dispersion of Libinia spinosa is low and that this species shares a common hatching
and recruitment area. Both latval stages and megalopa were restricted to the inner shelf up to 50 m

isobath within the atea of major Coastal Water influence, where zooplankton biomass was high.
Key wortds: larvae, abundance and distribution, majid, Libinia spinosa, Brazil.

Introduction

In Brazil, the information on distribution and abundance of meroplankton is generally restricted to

broad zooplankton studies. In southern Brazilian coastal waters, studies on systematic and distribution

are rare and only recently aspects on reproduction, trophic relationships and bioenergetic have gained
more attention. There are some studies on decapod larval systematic and ecology lately published for
Rio Grande do Sul region (Brandini et a/, 1997). In this work, distribution and abundance of the pelagic
larvae of the spider crab Libinia spinosa were studied. The species’ distribution ranges from Brazil (Espirtito
Santo State) to Argentina (Santa Cruz State) (Melo, 1996). In southern Brazil the adults are found over
the shelf within 200 m depth, in water of salinity higher than 27 and temperature ranging from 6.6° to
257 C (Souza, 1994). This species is 2 common by-catch of demersal fishing and it also comprises an

important food item for many fish species commercially explored in the area (Teixeira, 1987; Capitoli ez
al., 1995).

Material and Methods

Study Area

The southern Brazilian continental shelf is under the influence of the Subtropical Convergence.
The Convergence is formed by the southward flow of warm high-salinity Tropical Water (TW; T' >20°
C, § >36.00) from the Brazilian Currentand by the coastal branch of the northward ﬂovnng Malvinas
(Falkland) Current transporting cold low-salinity sub-Antartic Water (SAW: T 4-15° C, S 33.70-34.15)
(Gatcia, 1997). The seasonal migration of the Convergence determines the variability of the thermohaline
properties of the shelf waters with a the predominance of TW in summer and of SAW in winter
(Miranda, 1972). The thermohaline structure of Coastal Water (CW) over the shelf region vary between
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moderately stratified in summer, and strongly stratified during winter and spring due to influence of the
discharges from Lagoa dos Patos estuary and the La Plata River (Lima ef al., 1996; Garcia, 1997).
~ The samples collected in the area of Rio Grande do Sul were part of two projects: “Projeto
Crustaceos” (PC) and “Estudo do Ecosistema Pelagico do Extremo Sul do Brasil” (ECOPEL) (Fig: 1).
The PC project was accomplished during the petiod between November 1982 and August 1983.
Four cruises were conducted between 31° 49°S and 33° 00°S using the R/V 4#/intico Sul of the University
of Rio Grande The area was divided in 17 subareas 10 nm length each and width given by four depth
levels: 10 to 15 m (6 subareas), 15 to 20 m (6 subateas), 20 to 30 m (3 subareas) and 30 to 60 m (2
subareas). The sampling position in each subarea 2 among the 10 and 20 m isobaths, 4 between 20 and
30 m isobaths, and 6 among the 30 and 60 m isobath (Calazans, 1994) (Fig. 1a).
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Figure 1 Smudy region in southern Brazil and overlapping of sampling areas. a, PC. b, ECOPEL. 1-10, profiles 1 to 10 in ECOPEL

Cruises.

Ff::';-_" 1990 (summer) and June-July 1991 (auturnn) The study area was located between Farol da
—omceicio (31° 40°S; 51° 30°W), Chu (33° 45°S; 53° 30°W), and the 200 m isobath in spring and winter
—rmses, zoc the 1000 m isobath in summer and autumn cruises. The sampled area comprised ten profiles
perpencicnlar to the coastline. At each profile, 5 or 6 stations were sampled depending on its distance
Tom e coast, towlling 56 fixed stations (Fig, 1b). Bad weather conditions duting the cruises resulted in

2 lower mamber of station (Table I).



Table I: Dates and number of stations per Cruise during PC and ECOPEL surveys.
Project Cruise D ate N° of Stations

Spring 17 Nov 82 - 21 Nov 82 43

PG Summer 19 Jan 83 - 23 Jan 83 43
Autumn 17 May 83 - 22 May 83 24

Winter 03 Aug 83 - 06 Aug 83 41

Summer 19 Oct 87 - 27 Oct 87 49

-ECOPEL Winter 18 Jun 91 - 02 Jul 91 54
Autumn 06 Feb 90 - 21 Feb 90 51

Spring 07 Sep 88 -15 Sep 88 49

Zooplankton samples were collected with oblique hauls using a Bongo net mesh size of with 330
pm, and mouth diameter of 60 cm, equipped with a flowmeter mounted centrally in the mouth. Hauls
were accomplished from 1-2 m above the bottom to the surface. During the ECOPEL ctuises, at stations
with 200 m depth, hauls were done from 200 m to the surface. All samples were fixed with 4%
formaldehyde-seawater solution neutralised with borax. Temperature and salinity data were obtained at
all cruises using bottles with an inversion thetmometer, excepting the autumn (ECOPEL) cruise, where
conductivity, temperature and pressure (CTD) cast wete conducted.

Larvae of L. spinosa wete separated from total sample and identified based on the descriptions of
Boschi and Scelzo (1968), Salman (1982), Bakker ¢z /. (1990) and Clark ez a/. (1998). Larvae were sorted
in the laboratory using a NIKON MZ10 dissecting microscope and, when necessary, an OLYMPUS
- BX50 biological microscope for the correct identification of the species.

Contour maps based on a geometric progtession of base 3 of the abundance data was used to
allow a rapid interpretation of distributional patterns (Calazans, 1994). The abundance was standardized
in number of individuals per 100 m® of filtered seawater. Surface temperature and salinity contour maps
were constructed in order to study the relationship between larval distribution and oceanographic.
conditions.

Results

Physical environment

According to the sea surface temperature, during spring the area was under the influence of TW
originated from Brazilian Current flowing southward in the northern part of the shelf. The warm TW
continued flowing southward until occupying most of the area in summer. During fall the Brazilian
Current still influenced the area but with the onset of this season SAW flowing northward from the
south reached the region. In winter most of the shelf was occupted by this cold low-salinity water, still
present during spring in the southern area. (Figs. 2 and 5).

Low salinity waters present in PC cruises near the mouth of Lagoa dos Patos estuary denoted the
influence of continental outflow over the shelf, According to Lima ef 4/, (1996), the flow is higher
during winter and spring, especially in years of intense rainfall (Figs. 2 and 3).

Table IT summarizes the range of sea surface and bottom temperature and salinity registered during
the PC and ECOPEL surveys. Mean surface and bottom temperatures did not show any marked variations
north and south of the lagoon mouth during the PC cruises and seasonal variation was also insignificant. g
Sutface temperature was consistently higher than bottom temperature. Mean \sah'nity values were lower &
at surface during winter, spring and autumn, probably as a result of the freshwater outflow from the
combined zoeal stages; right, megalopa. (Contour abundance intervals are expressed as geometric

progressiom of base 3 of ind /100m’).Patos Lagoon. During summer, no differences between salinities
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of surface and bottom samples wete detected. Duting ECOPEL cruises there was more variation across
the whole area because of the different water masses present in the area and prevailing conditions
during different years. Temperature and salinity ranges were broader than those during the PC cruise.
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Figure 2: Surface temperature (left) and salinity (right) during PC ctuises.
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(Contour abundance intervals are expressed as geometric progressiom of base 3 of ind./ 100m’°).The
larvae of [sbinia spinosa were caught during the four seasons, but they were less abundant during winter
(Figs. 4 and 5). Highest values of larval abundance per 100 m* observed during PC and ECOPEL
cruises wete, 64 and 515 in summer, 22 and 56 in spring, 17 and 19 in autumn and 2 in winter (PO,
respectively. Highest abundance corresponded to the zoeal phase, mainly to the first stage. Zoea larvae
were present in all seasons, whereas megalopa were present only from spring to autumn, most
conspicuously in summer (Figs. 4 and 5). Zoea and megalopa were widely distributed over the inner
shelf in waters with less than 50 m depth, showing peak abundance in the southernmost part of the

sampled area.
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Figure 5: Larval distribution of Libinia spinosain southern Brazilian coast duting ECOPEL cruises. Left, combined zoeal stages; right,
megalopa.

Highest peaks of abundance of first zoeal stage indicate that hatching, corresponded to the warmest
months, suggesting thr influence of temperature on reproductive activity (Figs. 4 and 5). Consideting all

the stations where larvae were present, sea surface temperature and salinity values were generally higher

than 14° C and 25 for spring and autumn cruises, 20° C and 31 for summer cruises and about 12° C and
14 for the winter cruise, respectively.

Discussion

s

Reproduction means a complex integration between physiological and behavioural processes and
=< environment. Atmedium and high latitudes, where temperature, photoperiod and food supply fluctuate

b

reproduction tends to be seasonal. The appearance of the larvae in the water column coincides with
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Table II: Sea surface and bottom temperature and salinity conditions per Cruise during PC and ECOPEL surveys.

] Temperature Salinity
Project Cruise '

surface bottom surface bottom
Spring 17.0-19.8 13.7 -18.1 15.0-30.0 23.0-35.0
Summer 23.1-256 15.9-24.9 29.0-36.0 30.0 - 36.0

PC -
Autumn 19.0 -20.9 18.8-20.8 20.0-33.0 20.0 - 35.0
Winter 12.3 -13.7 12.0-15.6 10.0 - 26.0 11.0 - 33.0
Spring 12.9 -18.3 9.2 -17.8 27.5-33.6 27.5 -35.6
Summer 20.3 -26.0 11.4-26.0 33.2 -36.0 33.2 - 36.1
ECOPEL *

Autumn 13.6-215 11.9-21.1 26.56 -36.4 28.7 -36.6

Winter 10.9 -16.2 9.0-172 29.2-34.0 29.6 -35.8

" values considering only stations where bottom depht is < 200 m.

Temperature is recognised in this study as an important factor in the reproduction of 1. spinosa in
southern Brazilian coast. The larvae were present in all sampled periods, except for September 1988,
with peak abundance in spring and summer. Ovigerous female are ptesent in southern Brazil duting the
whole year (umpublished data), and hatching occurs throughout the year. In winter 1983, few larvae in
the first zoeal stage were present in two stations only. Sutface and bottom temperatures for both stations
were 12° C and 15° C and have probably affected egg hatching and larval survival. The absence of larvae
in winter 1988 could be explained by the matked influence of cold waters during this year (bottom
temperature between 9.2° and 13.6°C down to 60 m depth). The low number of larvae observed in 1991
could be link to the fact that the temperature in the autumn-winter transition decreased (bottom and
sutface temperature between 14° and 17° C), affecting hatching and larval development (Hereu and
calazans, 1999), as suggested by the presence of the first zoeal stage only. So, in colder conditions in
wintet, embryonic development is retatrded (Wear, 1974), and hatching occurs when the water becomes
warmet, in eatly spring. The observation of delayed embryo development in ovigerous females captured
during winter in the area, and kept in the laboratory at 15° C for approximately two months, reinforces
this conclusion. Therefore, the larvae that appear as a product of winter hatching would have a reduced
role in the recruitment of Libinia spinosa whereas in spting and summer, and also in eatly fall, more
favourable conditions may have enhanced larval survival and recruitment.

When analysing the pattern for this species on the Argentinean shelf, it was observed that adult of
L. spinosa were abundant (Boschi, 1964) and larvae appeared in the plankton samples only from late
November to eatly March (Hereu, unpublished). Duting this period mean water temperature ranges
from 17°-18°C (Cousseau e¢# a/, 1979). Besides, it is likely that this species reproduces during the whole
year at lower latitudes of its distributional range, as we obsetved ovigerous females from the Ubatuba
region (23°26'S, 45°05°W) cartying eggs in an advanced stage of development throughout the year. The
average watet temperatute in that area is approximately 23.2° £ 3° C (ranging from 20° to 28°) (Nakayaki
and Negteiros-Fransozo, 1998).

Besides temperature other factors to considet in larval dynamic analysis ate related to currents and
circulation patterns. The direction and petiodicity of the horizontal displacement of planktonic organisms

(g are generally determined by its vertical position in the watet column, which influences the direction and
——

hmagm’tude of the dispersion (Johnson, 1985; Scheltema, 1986). A shott petiod of permanence in the
§ water column, as is the case of majids larvae (Rice, 1980) is also a way to minimize the danger for larvae

to be transported either downwatd to deeper strata or offshore.
According to Pereira (1989) and Zavialov e /. (1998), the area adjacent to the coast presents
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complex dynamic conditions controlled primarily by local factors such as freshwater input, local wind
and bottom topogtraphy. The adults of L. spinosa_can be found down to 200 m depth but the hatching
area, as indicated by the presence of the first stage, occuts mainly in the innet shelf (to 50 m). The
vertical distribution of the larvae of this species is unknown, but the pattern obsetved for other species
of the genus Libinia indicated that distribution of zoeal stages was mainly at the surface and mid-depth,
while megalopae were found at mid-depth and near-bottom (Sandifer, 1973; Johnson, 1985; Dittel and
Epifanio, 1982; Shanks, 1998). Thus, with the presumed existence of a vertical migratoty pattern of
latvae of L. spinosa, and a short permanence in the water column (about 10 days for the zoea phase;
Heteu and Calazans 1999), there is little probability of being transported deepet or offshote, where theit
sutvival and megalopa settlement would not be favoured.

Comparing samples from both sutveys, it can be observed that larvae were less abundant close to
the mouth of the estuary, where salinity is low, mainly duting winter and spring. Only the first zoea was
mote abundant there, whereas the second zoea and the megalopa wete scarce. The presence of latvae of
L. spinosa in an area with low salinity conditions could be explained by the capacity of larvae to move in
the water column in response to salinity ot thermal gradients McConnaughey and Sulkin, 1984; Sulkin,
1984; Forward, 1989, Hetreu and Calazans, 1999).
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