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ABSTRACT

Population characteristic of the mantis shrimp Lysiosguille macullata Fabricius, were mdnitored
on a reef flat at the Pari Island coral ecosystem, Seribu Island Jakarta, from May 1985 to April 1987 .

(two years).

The population density Auctuated from 350 individusls ha~!fo 475 individuals ha *.

Small, medium and large individuals of Udang pengko were evenly spread over the reef flat area occupied
by Udang pengko (L. maculata), there was no segregation by size, The occurrence of Udang pengko
in terms of their distance from the reel edge, biomass and morphometrical characteristics was dis-
cussed, The statistical test for the differences between years showed the marked difference on their

population density,

INTRODUCTION

MANTIS SHRIMPS are common on reef flat in
Pari Island. The animal often occur in high
densities (300 individuals ha-%) and are impor-
tant as & source of food. Mantis shrimp are
burrowing shrimp and considered as scaven-
gers. Despite their apparent importance there
are few studies of the ecological aspect of those
species in the reef flat of Pari Island., Sukardjo
and Toro (1987), Toro and Sukardjo (1987).
Tore and Sukardjo (1987) examined the
distribution, abundance and reproductive
success in the reef flat. The dominant crusta-
cean fauna of reef flat is Thalomita cremata
Latreille (Toro, 1979) and the only one
species of mantis shrimp recorded in the reef
flat is Lysiosquilla maculata Fabricius which
extend from reef flat to reef edge. Few data
are available on the population characteristics
of this species in any area of its range.

* Presented at the * Slymposium on Tropical Marine
Liying Resources’ held by the Marine Biological
Association of Tndia at Cochin from JYanuary 1216,
1988,

The present paper is intended to provide
preliminary information variation in such
population characteristics as  density, size
frequency and biomass at a site in the reef
flat area of Pari Island.

MATERIALS AND METHODS

A sampling station was established in the
reef flat of the Pari Island (05° 50' 60" to
05° 52’ 25" Longitude and 106° 34° 30”
to 108° 38’ 20" Latitude). The sample area
(Fig. 1) is a sandy flat with a platform extending
seaward at tidal level of mean high tide of
890.70 mm (4 60.70). Landward of the
study area is sandy beach with scattered both
pescaprae and Calophyllum formations, at
approximately 1.5 metres high.

Tides are a mixture of semidiurnal and
digmal with a maximum range of 0 to 1.3 m ;
levels are generally higher in dry season. The
Pari Island site is exposed to small wave action
from the Sunda Strait, though this is dampered
some what by a subtidal reef in the frontal
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edge of the island. Wave action is greater in
frontal edge than in the reef edge.

Samples were made on the reef flat at weekly
intervals from May 1985 to April 1987. On
each occasion transects were sampled, which
were 20 m wide and divided into 10%<10 m,
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TL with caliper and weight by using ‘ Triple
Beam Balance’,
RESULT
Density
The density of adult population of Lyio-
squille maculata differ clearly between 1983
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Fig. 1. The location of the study sites i the Pari Island.

The transect running from the beach upto the
reef edge. To determine size-frequency and
shore height characteristics all individuals of
Lysiosquilla maculata in each quadrat were
counted, measured to the nearest 0.1 mm in
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1986 and 1986-1987 (Fy, 22=2.074; P < 0.05)
and the population was significantly larger in
1986-1987 (F,, 22=163396; P < 0.01)
apparently due to a higher peak number of the

year (Fig. 2).
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The highest densities were recorded at the
high rainfall with 51 individuals 0.5 ha-l in
January 1987 (Fig. 2). Density remained
high until April 1987 (48 individuals 0.05ha-1),
they declined sharply to 24 individeals 0.5 ha-?
in March.

Population density also varied significantly
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among sites (Fig. 3). Differences between
sites were consistent from the two years of the
study (Fig. 4). Pair density correlated signi-
ficantly with total adul¢ density for both years
of the studies (1985-1986, r=0.684 ; 1986-1987,
r=0929 at p < 0.0]). Consequently, sites
ranked differently in terms of population
density depending on the size range of indi-
viduals included in the censuses. L. maculata

inhabited the reef flat from the edge to shore

lines of the Pari 1sland. Figure 2 shows the
changes in mean density of the population over
two years sampled. Duwring the period

Pair Density

Llolnl adill dengity

YIS - 16
1985 - 1986

Teh GGG« D324
r1993

Ye1,387 -t 316 X
10,888

19861987 1986 = 1987

Fic. 4. Correlation between years for two mesures
of population density at the 10 study sites.

of two years, five typical fluctuations were
noted in the population of L. maculata
(Fig. 2) viz, from April 1986 to June 1986
the population decreased smoothly and then
increased upte August 1986. From August
1986 to October 1986 the population decreased
sharply and then increased again upto June
1987, then decreased upto March. This is
an indication that the population consists of
different age classes of the mantis shrimp.

The mean density was 5.8 to 10.6 individuals
(0.1 ha?) in the location closed to the reef
edge (50 m) (Fig. 3) and moved up steadily
to 4.5 to 5.4 individuals (0.1 ha-Y in location
with 100 m-150' m from the reef edge. There
was clear seasonal variation in the site locations
oocupied by the population. Areas of seagrass
growth were avoided by Lysiosquilla maculata.
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Figure 3 further suggesis that -average
popuwlation density differs substantially between
the reef cdge ward and shore lines werd of
the reaf flzt. A rank correlation between
mean density and site distance from the reef
edge is highly significant for both year of the
study (1985-1986, r=0.850; 1986-1987, r—
0.920;,P<0.01).

Biomass and size frequency

Figure 6 plots the relationship between total
length (X, mm) and weight (Y, g) on a Log/
Log basis the equation is straight line of Y=
—3.9924-2.606 X (r=0.930). The means bio-
mass of each menth is shown in Fig. 2 and
closely parallels density. Biomass was highest
(mean =200.025 g) in the sample of September
1986 and remained high until Qctober 1986
(190.388 g). In November 1986 biomass
declined sharply to 954 g and then increased
slightly to 16979 g in April [987.

Figure 7 shows the size frequency curves
for 1985-1986 and 1986-1987  examined.
Recruits to the population were first seen at a
total length of 132.15 mm, Individuals smaller
than 200.0 mm were present in all months
except October (Fig. 7). The peak number
of smalt individuals were recorded in January
and February. Changes in the size frequency
curves from May to November can be used to
estimate growth of the adult. Their mean size
(TL, mm) was 235085 mm (= 37.178) in
May, 198.017 mm (== 17.956) in November.
The curve for May 1985 is distinctly bimodal,
indicating that there are at least two, or three
years classes in the population.

In contrast to the May 1985 graph, the plots
for September 1986 upto November 1986 are
single unimodal with large number of small
individuals spread over the range of 170.00
mm to 190.06 mm (Fig. 7). This does not
necessarily contradict the suggestion that
L. maculata lives. two years, but does suggest
that 1985-1986 was a better year for recruitment
and subsequent growth than [986-1987,

125

When sampling began in May 1985, it was
shown that L. maculata began to migrate
coastal edge ward onto the reef edge ward.
Based on two years study, the migrating
individuals were 132,15 mm o: longer. The
population bf L. maculata on the reef flat
consists adult sizes only (Fig. 7). Adult size
also varied significantly among site on the level
of significant |1 % (Fig. 3).

DIscUSSION

During the period of this study, the
L. maculata population increased in density
by 14.55%. The survey from May 1987 to
August 1987 (4 months) showed that the
population had increased to 21.95% of its
initial level.

During this period from September 1986 to
November 1986 (Fig. 7) the population of
mantis shrimp was classified mostly in small size
{Fig. 7). It can be assumed hypothetically that
the most dramatic migration of L. maculata
had oceurred and possibly corresponded (o
moulting season, Lysiosquilla maculata s
benthic organism and lives on the reef flat where
the population is frequenily covered by waters
climinating the possibility of migration during
high tide. Two years field observation in the
reef flat, the most predatory Porfunus pelagicus
is present in the study area in small number.
This suggests that possibility of animal
predation can be discounted asamajor source
of the mortality. The period from September
1986 to November 1986 was considered as the
starting point of the rainy season. This
could have cansed the environment in the reef
flat support the abundance of Portunus pelagicus.
However, the mortality of L. maculata was
concentrated amongst the largest individuals
of the population suggesting that post reproduc-
tion mortality in the primary cause.

: 'Th.é size frequency graphs changed iﬁa.rkedly

between May to April (Fig. 7). Individuals
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with total length less than 250 mm ooccurred
as typical element of the population (Fig. 3).

The Total Length frequency distribution
of the mantis shrimp L. maculata consecutively
taken are considerably complex. The difference
of length-weight relation between both sexes
is too slight to warrant it, Accordingly the
relationship was treated on the basis of material
combined both sexes (Fig. 6). Computing the
data for 1985, 1986 and 1987 (Table 1), it is
worth nating herewith that the constant b is
as seen above, having values more than 2.
Thus the cube Jaw may be applied too in this
animal as is the case with most fishes,
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Density increased starting from Augus! as
recruits entered the population, but declined
steadily in January (Fig. 2) as may of the
smal] individual died (Fig. 7).

Figure 3 shown that recruitment in 1985-1986
was largely failure especially in the area of
300 m to 500 m from the reef edge, the causes
of which are not known. Recruitment was
better in 1986-1987 as shown in the increasing
density per 0.5 ha starting from January 1987
to April 1987 (Fig. 2). Thus there are sub-

=
o
-
i Y:-3992.2,606X%
o r= 0‘930
-]
Leg. Length

Fia. 6. LogiLog of liotallength (mm) versus wet
weight of L, malculata collected at reef flat
of Pari Island, Northwest Jakarta.

stantial year to year variations in the population
density of L. maculata which can be as high
as at leastan order of magnitude, It was origi-
nally expected that the recruits to be at the site
with 250 m to 500 m from the reef edge (Fig. 5).
There was an initial tendengy for small
individual (less than 200 mm) to be at those
site, but this concentration was rapidly dissi-
pated as indicated by the lower density per
0.1 ha (Fig. 3) and was statistically significants.

TABLE 1. Length (X=L, mm—weight (Y= W, g) relationship of mantis shrimp
Lysiosquilla maculata population with reef flat habitat
Period Equation Log. Equation
May—December 1985 Y=—3709+2484 X W=[0-1 1,053 [, 24843
r=0.921 r=0921
Janvary—December 1986 Y=—405742629 X W==10-58,766 L ++¥
1w 0942 r==0.942
January—April 1987 Y=—3610+2.444 X Wal042453 [ B
R r=0.985 S 1=0.985 - :
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The more important small scale determinant
of distribution within the reef flat area inhabited -
by L. maculata was the presence of seagrass.
L. mnaculata were concenirated in the sandy
habitat during the season and were inactive,
They were scattered during rainy season and
were actively moving to locations which
constantly wetted by tides, The type of rocky
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{Sepiember, October and November) (Fig. 2,
Fig. 7) no attempt was made to estimate
somatic production. The mean biomass of
L. maculata at Pari Island was ranging from
95.40 g to 200,025 g. This must be regarded
as preliminary as it would very considerably
depending on the population level. Of which
it is reasonable that Production (P): Biomass

CLAGSES [Talal Lowyl hiwing]
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Fra. 7. Size frequency of L. macwlara collected at veef flat, Pari Island from May 1985 io April 1987,

as areas of refuge for L. maculata during the
dry season might be a factor setting an upper
limit on the population for as was shown in
August (Fig. 2). Of which intra-specific
composition was probably important in this
study,

Because of the decline in the population
in the period of second transition monsoon

(B) ratios of L. muaculata should be investi-
gated during 1985-1987 for measuring the
present status of the population.

Furthermore, data of the females (Fig. 2)
suggest that spawn production as a significant
component of secondary productivity in
Lysiosquilla maculata and may substantially
exceed somantic production,
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