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Abstract

Larval ecology is now being incorporated to fisheries biology, together with catch data and adult
biology. The sea bob shrimp Xiphopenaens kroyeri is one of the main catches of the artisanal fisheries in
Parana coast, in southern Brazilian shelf waters. This work aims to describe the occurrence and temporal
variation of the sea bob shrimp and other decapods larvae in a fixed site during two years. Plankton
samples were obtained monthly, from January 1998 to December 1999, at 10m local depth, in Parana
shallow shelf (25°37’S, 48> 25’W). Plankton samples wete obtained in vertical and oblique tows, using
a conical cylindrical plankton net with 200 [lm mesh size. We identified 31 morphotypes of decapod
larvae. The larvae occurred during the whole yeat, but the highest abundance was registered in February
1998 and March 1999, when water temperature was higher than 26 °C. Sergestoidea protozoea and
Lucifer and Acetes mysis were the most abundant larvae, specially in summer and autumn. In the rest of
the year there was not a dominant group, although Thalassinidae and Caridea were abundant. The X.
kroyeri larvae were not present duting the whole year although matutre females were caught in the same
site in all months long. The highest abundance of X. &royeri larvae was coincident to the decapod larvae
peak. At that time the shrimp trawling was forbidden in the area. We believe that during the closure of

shrimp fisheries, the increasing number of adults improves the breeding success and therefore the larvae
production.
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Introduction

The life cycle of shrimps includes many different stages that grow in different coastal habitats. In
most of the species, the adults are found in shelf waters and juveniles in estuarine waters. Among the
three shrimp species that are explored in the southeastern/ south coast of Brazil, we believe that the
seabob shrimp Xiphopenaens kroyeri (Hellet, 1862) is the one without an estuatine stage. Its abundance is
however linked to the enrichment of the coastal zone by the adjacent mangroves. In French Guiana,
Lhomme (1997) suggested that the nursery area of X. £royer7 occurred in a littoral fringe which presents
some characteristics of an estuarine ecosystem.

Shrimp fisheties in the shallow watets of Parana coast is mainly artisanal and trading activity is
concentrated in summer months. The seabob shrimp X. &royeri represented 48 % to 64 % of the total
fisheries in Cananéia, duting 1995 and 1996 (Mendonca, 1997) and part of this amount was for sure
fished in Parana coast. There are only pattial records of the seabob shrimp landings in Parani markets.
Valentini ¢f a/. (1991) reviewed commercial-aspects and management of shrimp fisheries and included
some information about X. &rgyeri. Older fisheries records about artisanal fisheries included also the
species (Loyola and Nakamura,1982).

There are few studies about this species ecology. The growth curve was proposed for the Matinhos
beach population, in Parana coast (Branco ez 4/,1994) and some biology aspects were studied by Amado
(1978) in the same area. The population structure was described at Ubatuba area (Sio Paulo) (Nakagaki
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and Negreiros-Fransozo, 1998), at the mouth of the Itajai-A¢t River (Santa Catarina) (Branco ef a/,
1999) and in Parana coast (Ennes, 2000).

It 1s now currently accepted that the management of benthic resources must include fisheries
recotds, adult biology, larval transport and recruitment studies. The temporal analysis of commercial
benthic species showed that in the most studied species, thete are fisheries and adults population data
since 1850, while larval records were obtained during only 15 years. The Botsford ez a/ (1994) review
showed the dependence of many different benthic populations to the larval dispersal strategy.

There is no record about the occurrence, abundance or distribution of X. &royeri larvae in the
southeastern/ south coast. The larval development is composed by 5 nauplius (Renfro and Cook, 1963),
3 protozoea, 3 mysis (Cook, 1966) and post-larvae. |

This work aims to describe the occurrence and temporal variation of larvae in a fixed site in Parana
coast during two years. Occurrence and temporal vatiation of other decapods larvae, excepting brachyurans
were also analyzed.

Material and Methods

The sampling site was established in Shangri- 14 beach, at Praia de Leste coastal plain, in Paran
coast (25° 37°S, 48° 25”W) (Fig. 1), at 10m local depth. Plankton samples were obtained monthly, from
January 1998 to December 1999, with exception of July and September 1998 and July 1999, due to bad
weather conditions. Vertical tows in the whole water column were conducted only duting the first year.
Oblique tows from the bottom to sutface wete conducted during 3 minutes from January 1998 to
January 1999 and during 6 minutes from February to December 1999. We used a conical cylindrical
plankton net with 200 [lm mesh size, 1.50 m length and 0.50 m mouth diameter. Plankton samples were
fixed with 4 % buffered formaldehyde. Water was collected at surface and bottom with a Van Dorn
bottle to measure temperature and salinity, using thermometer and refractometet. Decapods larvae werte
sorted in the whole sample, with the exception of February 22% 1998 vertical, February 19* 1998
oblique, March and Aptil 1999 oblique. In these samples, we used a Folson splitter and sorted X. &royers
protozoeain 1/ 8 of the sample. Larvae were identified under microscope according to Calazans (1993).
Occutrence graphs of X. &roeyri and decapods larvae morphotypes wete obtained.
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Figure 1: Sampling site in Shangti- 14 beach, Parani coast (25° 37°S, 48° 25°W).
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Results

Temperature variation was typically seasonal, over 26 °C from January to March, descending until
22 °C, from June to October (Fig. 2). During 1998, salinity oscillated from low values (28 at the surface
and 30 psu in the bottom) in February to values higher than 32 psu in March and April, but in 1999
salinity had low variation and was always higher than 33 psu (Fig.3).

We identified 31 morphotypes of decapod larvae (Table I). Decapod larvae occurred during the
whole year, but the highest abundance was registered February 1998 and March 1999, when water
temperature was very warm (Fig. 2 and 4). Correlation was positive between temperature and decapod
larvae in vertical (r = 0.69) and oblique tows (t= 0.40) and between temperature and X. £royeri larvae in
vertical (r = 0.38) and oblique tows (r= 0.40). Maximum concentration of decapod larvae was 3574
ind./ m?®.

Xiphopenaeus kroyeri larvae was not present during the whole year and their highest abundance
occurted also in February 1998 and March 1999 (Fig.4).

Sergestoidea protozoea and Laucifer and Acetes mysis were the most abundant larvae, especially in
summer and autumn (Fig. 5 to 7).

In the vertical tows, Sergestoidea protozoea were dominant in February and May (> 80 %) and
Lucifer larvae were dominant in Januaty, Match and August (> 80 %). Acetes and X. kroeyri larvae were
about 10 % of the total. Excepting August, Thalassinidea was the dominant larvae from June 1998 until
January 1999 (Table II).

In the 1998 oblique tows, the dominance of one group was not evident. Sergestoidea protozoea,
Acetes and Luciferlarvae were dominant in each summer/ autumn month, followed closely By Thalassinidae
larvae. During early winter, Caridea larvae were dominant and Thalassinidae dominated from late
winter to eatly summer, like in the vertical hauls (Table II).

In the 1999 oblique tows, Lucifer larvae wete dominant duting the whole year, except for April and
November. In April, Acetes and X. kroyeri showed peaks of abundance (25 and 45 % of the decapod
larvae) and in the winter there was a Caridea peak, like in the previous year. Thalassinidae progressively
enhanced its dominance from wintet to eatly summer, like in 1998 (Table IT).
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Figure 2: Water temperature (°C) at surface and bottom, from January 1998 to December 1999.
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Figura 3: Water salinity at surface and bottom from January 1998 to December 1999.
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Table I Decapods larvae identified in plankton samples of Shangri-la beach during 1998-1999,

Superfamily Penaeoidea

Fam. Penaeidea

Fam. Solenoceridae

Fam. Sicyonidae

Pennaeus

Trachypenaeus

Xiphopenaeus

kroyeri

nauplius
protozoea |
mysis |
mysis |l
mysis |l
protozoea |
protozoea Il
protozoea lll
mysis |
mysis |l
mysis lll
mysis

mysis

Superfamily Sergestoidea

Fam. Sergestidae

Fam. Luciferidae

Acetes

Peisos

Lucifer

protozoea |
protozoea Il
protozoea lli
mysis |
mysis |l
mysis lll
decapodids
juvenile
juvenile
mysis |
mysis |l
mysis |l

decapodids

Infraorder Thalassinidea (Grupoi: Fam. Axiidae e Callianasidae)

Infraorder Thalassinidea (Grupo2: Fam.Laomediidae,
Thalassinidae e Upogebidae)

Infraorder C aridea

Infraorder Anomura

Infraorder Anomura (Fam. Hippidae)
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Figure 4 A: Decapods and Xiphopenaues kroyeri larvae occurrence in vettical tows (no./m? from January 1998 to January 1999.
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Figure 4 B: Decapods and Xiphopenanes kroyeri larvae occurtence in oblique tows from January to December 1998.
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Figure 4 C: Decapods and Xiphopenanes kroyeri larvae occurrence in oblique tows from January to December 1999.
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Figure 5: Decapods larvae taxa occurrence in vertical tows (number/m?®) from January 1998 to January 1999.

Discussion

Planktonic latrvae in the water is commonly associated to the reproductive period and adults spawning
ocurrence. Our results showed the alternation of decapod larvae peaks during the year and even in short
petiods during the summer. These peaks could be related to the breeding/ spawning season of planktonic
and benthic decapods in the sandy beach and in the shallow shelf waters. Besides, the alternation of
crustacean larvae in the water had already been registered for estuatine species and is supposed to be
related to the partition of resources (Dittel e 2/, 1991). In the coastal waters of northeastern Brazil, in
Pernambuco, the same decapods groups wete found to be dominant (Schwanbord ez 4/,1999).
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Figure 6: Decapods larvae taxa occurrence in oblique tows from January to December 1998.
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Figura 7: Decapods larvae taxa occurrence in oblique tows from January to December 1999,
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Among the holoplanktonic decapods, Lucfer faxon: (Borradaile, 1915) highest larvae production
was registered in July in Sdo Paulo coast (Alvarez, 1985) and in September in Guanabara Bay (Cardoso,
pets. comm.), both results being different from our summer production. Acezes protozoe abundance
peaks were registered in summer in southern waters in Rio Grande do Sul, indicating the influence of
temperature in the species spawning (Calazans, 1994). There were no data available about the spawning
season of the Thalassinidea, Caridea or Anomura in the adjacent environments. Our results showed that
they have a large reproductive season but their input of larvae in the planktonic community is specially
important during winter and spring.

Regarding the X. £royeri larvae, we must consider that the center of the spawning area can change
in space and time; in general it occurs at the same time of the area of commercial fisheries (Jones ¢z 4/,
1970). The ideal sampling strategy should cover the fisheries ground and should be done with at least
one week interval, once that the larvae can take only one month from protozoe to post larvae. As the
results were very similar in both years, we could suggest some hypotheses.

Adult females of X. &royerz, with developed gonads, were found during the whole year (Ennes,
2000) but the occurrence of larvae in plankton samples indicated that the middle summet is the petiod
of highest production and larvae survival. In Florida the highest larvae concentration were also associated
to warm temperature (Jones ez a/., 1970).

During early summer and autumn the temperature of the water allowed the reproduction of many
Sergestoidea, so it is amazing that even having mature females of X. £rgyer in the sea, we didn’t capture
their larvae. Besides, during February and March, when we found their larvae, the shrimp trawling of
Pennaunes 1s forbidden in the area. Therefore X &royeri is not capture too. We believe that during the rest of
the year the intensive capture of shrimps decreases the probability of successful breeding and production
of larvae. When the shrimp fisheries is closed the abundance of adults increases and therefore the
breeding success and the production of larvae. At that time, the contribution of X. &rgyeri larvae in the
plankton community also increases, indicating that the plankton community is also impacted by the
fisheries/ no fisheries cycle.

We believe that the fisheries closure to other peneids species is favoring the X. &royeri population

and is important to improve their reproduction and the input of X. £royer larvae in the sea water.
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