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i IDENTITY
1,1 Taxonomy

1,1.1 Definidion

Phylum Arthropoda
Class Crusbacen
Subclass Malacostraca
Series Bamslacostrace
Superorder Fucarida
Order Decapodsa
Suborder NWatantis
Section Penaeldes
Family Penaeidae
Subfemily Penaeinae
Genus Penaeug Fabricius,1798
Species Penassus monodon
Pabricius, 1798

1.1.2 Descriptlon

Generic

Genus Penasus Pabricius, 1798 (Suppl,
Entomol, Syst.: 408). Type species, by
selection by latreille (1810, Coneid, gén.
Anim, Crust. Arachn. Ins.: 102, 422):
fenaseus monodon Pabricius, 1798. Gender:
masculine, Placed on Official ILdst of
Generic Wames in Zoology as name no, 498,

Rostrum toothed dorsally and venbrally.
Carapace without longliudinal or transverme
suturess <srvical and orbito-sntennal
sulel and antennal carinae always present.
Hepatic and antennal spines pronounsced, phery-
gostomial angle rounded. Telson with deep
median sulous, without fixed subapical
gpines, with or without lateral movable
spinesg. Flrst antennular segment withoud
& spine on ventral distomedian border.
Antennular flagella shorter than carapace.
Mepxillulary palp with 2 or 3 segments,
usually 3, Basial spines on lst and 2nd
perelopods; exopods on lst 4 pereiopods,
uvsually present om S5th. Petasma syw-
metrical, pod-like with thin median lobes
with or without distsl protuberances;
lateral lobes often with thickened ventral
mergin. Appendix masculine with distal
segment subiriengular or ovold, bearing
numerous spinsg. Thelyocum usually with
an anterior process,verisble in sheps,
lying between the coxse of 44h pereiopods;
with or without lateral plates on shor
nite XIV. Pleurobrenchiss on somites
IX %o XIV: a rudimentary arthrobrench on
somibe VI, and a posterlor arthrobranch
on gomite XITI; wasbigobranchiee on
somites VII to XII, Zygocardiac ossiole
congisting of a principal tooth followed Ty
& longitudinal row of smaller teeth which
often end in a cluster of minute teeth.
Body glabrous, (After Dall, 1957, slightly
modified by Térez-Farlante),

The genus ei present includes about 28
known species. Bales (1957, Bromn's Klass.
Ordn. Tierr. S5(1) (7) %12;:1518)msntioned & sub=
genug Salambris Burkenroad, but this is a nomen
nudum. Although the genus falls inbo dwo very
natural groups, no other attewpts have been mede
to recognise these as subgenera.

Specific

Species Penaeusg monodon Fabriciug, 1796
(Pig. 1)°

The original type material no longer exista.
A neotype was selected by Holthuis (1949, Proc.
Kon. Nederl. Akad. Webensech., 52(9):10565; it ig
s male of total length 200 wm from the Bay of
Djekarta (Batavia), Java, Indonesia (June 1924,
leg. P, Buitendijks in the collection of the
Rijksmuseum van Natuurlijke Historie, Leiden
(Reg. No, Crust. Ds 5734,

Type localitys ‘“Habitat in Oceano Indico"
{Pabricius, 1798), restricted by the neotype
selection Yo Bay of Djakarba, Java, Indonesia,

The name monodon hag been used by some
older authors for the species at present gene-
rally indicated with the name Penaeus semlsule
catus De Haan, while the name Penaeus carinatus
has been often used for the present specles.

In recent years the nomenclature of the two
spocies has become stabilized and the name
monodon generally accepted for the present sgpe-
cles.

Rostrum with 7=8/2-3 teeth, usually 7/3,
gzoeeding tip of antenmular peduncle and sig-
moid in shape in jJuveniles and adults, Adros-
tral carina reaching almost to epigastrioc tooth.
Postrostral carine often more or less flat with
feebls indications of a sulcus, carina reaching
almost to posterior sdge of carapate. {Jastro-
orbital carina occupying posterior 1/3 %o 1/2
distance betwesen postorbital mergin of carapace
and hepatic spine. Hepabic carins prominent,
anterior 1/2 horizontal, the posterior often
diverging very slightly below horigontal axigs
distinetly separated from base of anitonnal og-
rina which ends above middle of hepatic carina,
Hepatic suleus ill-defined. Cexrvical salous
often with upper 1/3 indistinct, 1/5 to 1/7
length of carapace.

Antennular flagella subsoqual or slightly
longer %han peduncle. Prosertema reaching
$0 or barely exceeding tip, stylocerite
attaining 1/2 basal segment. Indopod of
maxilliped III reaching tip of antennular
peduncle in adult male, reaching distal end
of basal segment of antenmilar peduncle in
females and juvenile males, Dactyl almost
length of propodus in male, inserbed at 1/5
length of propodus, the disital end of latter
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Fig. 1

a. Penaeus monodon; b, Petasma;
(b. and o, from Hall, 1962)

Co

Thelycum
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bearing a tuft of setae as long as daoctyl,
Dactyl 1/2 to 2/3 length of propodus in
female and inserted apically. FPirst per-
@iopod reaching distal end of or slightly
exoeeding ocarpocerite, second reaching
distal end of basal segment of antennular
reduncle, third reaching to or excesding
tip of peduncle by dactyly; fourth reaching
as far as first, £ifth excesding fourth by
daotyl. Ischial spine on first pereiopods
no exopod on fifth leg.

Abdomen dorsally carinated from anterior
1/3 of fourth somite. Carina curving down-
wards fairly strongly towards posterior end
of sixth somite. The fourth and fifth
somites each with a small cicatrice, sixth
with three cicatrices, Telson unarmed. Car—
diac plate with 18 to 24 spinules, usually
20 to 24, zygocardiasc ossicle principal + 9
to 12 conical teeth; usually 9 to 10, follow-
ed by several smaller teeth and a clusier of
minute teeth, prepyloric acute with 6 to 8
large teeth, sometimes with 2 %o 3 smaller
teeth on lateral margin.

Petasma symmetrical; median amterior
lobs small, separated from lateral by a
shallow notch, not projecting as fer am
lateral lobes. Lateral lobes without dis-
tal setae, with distolateral irregular group
of osgicles greatly warisble in number.
Distal piece of appendix masculina 1.6 %o
1.7 times as long as widih, at least basel
half nsked. Length of anterioxr plate of
thelycum twice the width, anterior rounded
portion concave, posterior blunily pointed
portion inserted between flaps of seminal
receptacles for 2/5 their length. Seminal
receptacles ecircular, flaps forming btumid
reflected lips on mid line, with smooth imner
edges in impregnated females {Dall, 1957).

Colour of fresh specimens dark blue to
black, carapace and abdomen transversely
banded, a pair of broad dark bands on each
abdominal gomite., Pleopods fringed wilth
bright red sstas, Pleopods and uropods
tipped with light blue. Pattern of colour
variable.

A key to the Indo-Pacific species of
Peneeinae is given by Racek and Dall (1965).
A key %to African species is given by
Barnard (1950).

1,2 Nomenclaiturs

l.2.1 Valid scientific names

Penasus monodon Fabricius, 1798 (Suppl.
Entomol, Syst.: 408)

1.2.2 Synonyms
Objective synonymy

Astacus (Penacus) meonodon (Fabricius)
Voigt, 1836, Cuvier's Thierreich, 4:176.

Subjective synonymy

Ponseus carinatus Dana, 1852, Crust.
U.8. Explor., Exped. 1838-43, 13(1386020

Penasus coeruleus Stebbing, 1905,
Har, Invest. S. Africa 4377.

Penasus bubulug Kubo, 1949, J. Tokyo
Coll. Fish. 36(1)3296.

1.2.3 Standard common names; ver—
nacular names

Country Standard common Vernsacular
names names
Australia Jumbo tiger prawn Tiger prawn,
Giant {Black) Jumbe prawn,
tiger prawm Gient tiger
prawmn
Philippines Jumbo tigerw Sugpo
shrimp
Indias
Caloutta - Bagde chingdl
Madras - Yera
Kerala - ¥Kara -chemmesn
Bombay - Jinga
South Africe Tiger prawm P

1.3 General varisbility

1,3.1 Subspecific fragmentation
races, varieties, hybrids)

Wo subspecies are currently recognized
of the present species. Penasus monodon
menillensis Villalus and Arricla, 1938,
proved to be based on an abnormal specimen
of Penacug semisuleatus De Hsan,
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2 DISTRIBUTION

2.1 Delimitation of the total area of
of distribution and ecological
characterization of this area

The species is fairly widely distri-
buted throughout the greater part of the
west Indo-Pacific region ranging from South
Africa to southern Japan, and from Karschi
o northern New South Wales, i.e. through-
out the coastal districts of sea areas ISW
and ISEW, and extending into areas INVW and
PSE, as defined in Holthuis and Rosa (1965).
It occurs on the coasts of land areas 133,
154, 155, 156, 421(W), 423, 432, 433, 434,
437, 441, 451, 453, 611, 612 and 616. The
species apparently prefers warm water habie
tate. It is recorded from seas, Trivers,
estuaries, backwaters and even from fresh-
water.

2,2 Differential distribution

2.2.1 Areas occupied by eggs,
larvae and other Jjunior
stages: annual veriations
in these patterns, and
seasonal variations for
stages persisting over two
or more seasons

No information is avallable on the eggs
of the species.

Panikkar and Alyar (1939) reported
that the larvae enter Adayar backwaters
(Madras) along with postlarvae during all
the months that the bar remains open.

Ocourrence of postlarvae has been re—
ported from the Chilks Leke and the Enmur
backwaters by Kemp (1915). They are
pelagic and are reported to live among weeds.
Large numbers of them settle in weed pools

snd backwaters of the CGangetic delta, situa-
ted many miles from the sea. Delmendo and
Rabanal (1956) observed thet the fry of the
specles are carried %o the shallow coastal
areas, tidal rivers and estuaries by the in-
coming tide. They also enter fish ponds
%hrough the coarse screen of the water control
gates. In the Philippines the fry are col-
lected from these areas during May to October;
peak occurrence being noted in August and
September. Juveniles also occur in prawn
ponds in Singapore (Hall, 1962).  Small
numbers of Juveniles occur in sheltered
shallow waters on the coasts of Zanzibar
Island during the northerly monsoon (Hall,

1967).

2.2.2 Areas occupied by adult
gtagess seasonal and apnual
variations of these

Kemp (1915) stated that the species is
migratory in habit, the adulis migrating out
to sea during the breeding season. On the
Kerala coast the species ocours both in the
sea and in the backwaters in relatively
smaller quantities. In the trawler cetches
of the region it is seen that the larger
gized prawns are obtained from the dseper
waters. In Bombay the catches mostly consist
of immature specimens. Hall (1967) sbated
that adults are fished in water of less than
9 m off Aden and in very shallow weter in the
Mafia Archipelago, Tenzanisa.
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3 BIONOMICS AWD LIFE HISTORY

3.1 Reproduction

3.1.1 Sexuality (hermaphroditism,
heterosexuality, intersex-—
uality)

P. monodon is heterosexual. The sexes
can be distinguished by oxternal characters
such as the presence of sex organs, petasma
for males and thelycum for females. The
presence of an appendix masculina on the en-
dopod of the second pair of pleopods is
another secondary sexual c¢haracter of the
male. While the genital openings of the
male are situated on the coxa of the fifth
pair of walking legs those of the female are
on the coxa of the third pair of walking legs.
Females also attain a relatively larger size
than males.,

3.1,3 Mating (monogamous, poly—
gamous, promiscuous)

Possibly promiscuous as in other prawns.
Observations on this gpecies ars wanting.

3.,1.7 Spawning grounds

Hall (1962) indicated the possibility
of the species breeding on the same grounds
ag P. indicus, outside Singapore waters,
during the months February to April.

3.2 Larval history

3:2,1 Account of embryonic and
juvenile life (prelarva,
larva, postlarva, juvenile)

Information on the early larval history
of the species is wanting. Xemp (1915) ob-
served 10 mm long postlarvae in Chilks Lake
and Fnnure. They are pelagic and trans-
parent with a crimson streak running along
the vantral surface, involving the whole of
the antennules and the telson, but not the
other appondages, except to a slight extent
on the uropods. They possess two pairs of
lateral spines on the telson. The rostrum
in the youngest individuals is without in-
ferior teeth ond extends s little beyond the
ey es.

Larger postlarval specimens are still
glender, but arc dceply mottled with dark
grey and dull greon. They live among
weeds. The *sugpo' fry, figured by Delmendo
and Rabanal (1956), appears to be an advanced
postlarval stage. The smallest size of fry
recorded 1o 15,3 mn totel length, 1.6 mm body
depth and 0.025 g welght.

3.3 Adult histoxy

3.3.1 Longevity

Panikkar and Aiyar (1939) found the lar-
val and postlarval stages of the spocies
entoring the backwaters of Madras and stated
that they grow there for about a year, after
which they go back to the sea to breed. The
number of age groups in the fishery is not
determined. Srivatsa (1953) stated that the
life span of the prawns {including P. monodon)
in the Gulf of Kutch is 12 to 14 months.

3.3.2 BHardiness

P. monodon is euryhaline, capable of
withetanding a wide range of salinity.
Panikkar and Menon (1956) observed the mpecies
even in the freshwater regions of Collair
Lake. To some extent they are esurythermal,
as evidenced from the wide gradient of tempe-
rature of the natural habitat of the species.

3.3.6 Greatest size

The greatest length recorded by Racek
{1955) was 305 mm, but Crosnier (1965) re-
corded a female of 307 mm from Madagascar
and quoted 337 mm ac the largest recorded
frowm any area.

3.4 Nutrition and growth

3.4.1 Feeding {tims, place,
manner, season

Panikkar (1952) observed that the food
of young penaesids consisted of organio detri~-
tus, algal material and other extremely small
organisms contained in the mud. Hall (1962)
found that the food of the species comsisted
of large crustaceans, vegetable matter, poly-
chaetosy, molluscs and fish. Small crus~
taceans and insects were taken occasionally.
Small crustaccan materizl only was found in
the stomachs of prawns obtained from prawn
ponds and mostly consisted of harpacticeld
copepods, Large crustacean food items were
mostly of brachyuran origin. He obsorved
three specimens having thelr food bolus di-
vided into three parts, each having different
food items, Based on this he suggested that
the species had been engaged in ingesting
material of secondary choice when no oppor-
tunity was presented for ingesting preferen—
tial crustacean material. According to him
the presence of & split bolus wasg not
indicative of varying foeding bohaviour
during different periods of the day.

3.4.3 Relative and absolute growth
patterns and rates

From the available literature it is
fairly clear that the species migrates into
the estuaries and backwaters early in life.
No information is available on its growth in
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TABLE I

Average rate of growth of P. monodon under cultivation

(Delmendo and Rabanal, 1956)

Duration Total length Body depth Weight
of culture in mm_ in mm in gremsg |
Pry 1503 1.6 0,025
1wk 21,5 2.5 0,06

2 wk 28,2 3.6 0,08
3wk 3B.8 405 0,02

4 wk 4543 567 0.78

5 wk 5701 7.8 1,63

6 wlk 603 9.7 3030

T wk 69.5 10,9 4636

2 mo 79,0 9.8 4034

3 mo 9407 11.1 6,88

4 me 120.0 15,3 1405

5 mo Incompletoe

6 mo 141.9 18.3 22,3

T mo 152,6 1664 25,1

8 mo Incomploete

9 mo 178,0 27.8 57.3

10 mo 211,.6 30,2 62,8

11 mo 223,0 32,0 7067
lyr 229,8 32,0 9501

Note ~ The data for the 9th %o 12th months are for

the 1951 %o 1952 meason only and are there-
fore not atrioctly comparable with averages
for the earlier periods,.
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the mea. The average growth observed by
Doelmendo and Rabanal in the Philippine mur—~
gery ponds is given in Table 1.

Delmendo and Rabanal (1956) resorded
that the growth rate may be still Faster.
‘Phe largest one-year olds may be as long as
250,0 mn and weigh 120 g while the smallest

may be only 180 mm im length and 50 g in
weight, They observed that a kilogram of
one year old 'sugpo’ may comtain 8 to 20
individuals.

Hall (1962) estimated the weight length
rolationship of the species ag

W = 1,0000 ¢2-640

where W is weight of prawm in g and C is
carapace length in cm,.

3.5 Behaviour
3.5,1 HMigration and local movements

That the young ones of the species take
shelter under weeds in the estuaries was re-
ported by Kemp (1915), Domantay (1956) and
Delmendo and Rabenal (1956). Kemp noticed
that the young of the species ascend eostuaries
and make their way to waters of low salinity

only in those seasons in which the species

is not breeding. The pelaglo stages of
larvae and postlarves are appareutly carried
by the tide well uwp inbto the Gangetic delta.
According to him the adults ennually resord
4o the sea in the bresding season. Velnendo
and Rebanal (1956) stated that it is probable
that the 'sugpo’ spawn in the sea not far
from the comst and that the young are carried
to shallow coastel areas, tidal rivers and
estuaries by the incoming tide. They also
enter fish ponds through the coarse screens
of the water control gates, where they cons-
titute a weloome and gratuitous addition to
the cultivated Pish orop. Shaikhnahmud and
Tembe (1960) obmerved that the species is
ceught regularly in Bombay waters., From the
aveilable infermation about this species, as
woll as others of the genus, it is quite
clear that the general pattern of movemens
seen in most of the penaeld prawns, sea Ho
estuary and back, iz followed by this species
also.
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4 POPULATION (STOCK)

4,1 Structure
4,1.2 Age composition

Attempts have not been made to assess
the age composition of the species in the
marine ocatches. Based on the growth rate
‘given by Delmendo and Rebanal (1956) the
prawns observed in Bombay stake net oatches
by Sheikbmehmud and Tembe (1960) may be con-
gldered as O-year class. The backwater
fishery end the prawn pond fishery are fully
supported by the O-class. In & gensral
study, Srivatsa (19532 obsorved that the
Gulf of Kuitch prawns (inoluding this gpecies)
have only one year span of life and perhaps
dle soon after apavniung.

4.1.3 8Size composition

Panikkar end Menon (19%56) recorded 10
to 11 in (25.4 to 27.9 om) s its largest
size in the mevine catches off the coasts
of Indla. Sheikhmehwud end Tembe (1960)
obmerved prawng of 10 %o 15 cm in the
Bonbay ocatches.
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5  EXPLOITATION

5.1 TPighing equipment

5.1.1 Tisghing gear

On the southwest cosst of India the
species is caught in swall quantities by
stake nets, caest nets, dip nets, ete. In
the Philippines, Domantay (19565 described
several nets and contraptiona made of cotion
twine and bamboo poles for the capiure of
‘the species, partisularly from the mangrove
SWanDS . These contraptions include im-
pounding nets, push nets, skimming nets,
drive-in-neta, lever,nets, drag nets, dip
netd, cover pot, enbengling nets, guiding
berriers, ebc, Fish lures locally lmown
a8 'bon~bon'; are extensively wused in
Philippine waters to catch the fry of the
gpecies. Intertidal traps called *valakira'
are used to catch young prawns in Madsgascar
(Crosnier, 1965), and similaer trape are used
i;ég;me other east African countries (Hall,

From the sea the aspecies is canght in
steke nets, shore seines, bhoat seines and
travl nets.

5.1.2 Fishing boats

Catamarans, dug-outs, canoces and trawlers
lend P. monodon along with other prawng.

5.2 Fishing areas

5.2,1 General geographic
distribution

P. monodon im fished %o some extent
throughout its geographical range (see
Section 2.1}, but its commercial importance
is greatest in India and the Philippines,

5.2,3 Depth ranges
From the estuarine and backwater fishery
the Juvenilss and posilarvae are caught from
shallow regions. From the sea the adulis ave
gaught in depths up to 60 fm (110 m).

5.3 Fishineg seasons

In the Kerala backweter fishery the
species Is caught throughout the season in
small pumbers. In the Gautami esiuary the
species is ocaught in 2ll the months bub the
intense fishery is from Hovember 4o early
Jenvary (Subrehmenysm, 1966). The ! sugpo’
fry season in the Philippines starits from
ey and extends up o October. In Boubay
they are found in the commercial eaiches

from August to OQatober. Yoar to year
variation in the fishing season is generally

not evident.

5.4 Fishing operations and results

5.4.3 Catches

Srivatsa (1953) estimated that 10 per-
sent of the Gulf of Xubch prawn fishery is
constituted by P. monodon. Delmendo and
Rabanal (1956) staled that unstocked ponds
in the Philippines yleld 50 ‘o 200 kg of
prawns per hectare per year and the stocked
ponds yield about 500 kg, of which TO per-
cent may comsist of P. monodon. Subrahmanysm
(1966) estimated the catches of the species
from the Gaubtami estuary as 500 tons im 1960
40 1961 and +the average rate of catch asm
2.1 kg/day/net.

5.6 Tish farming, transplanting and
other intervention

The species is culiured in Philippine
waters and $o some extent in Formosa {Delmendo
and Rabanal, 1956; Kestoven and Job, 1957).
In the Philippines the "sugpo fry' (advanced
postlarvas) are collected, reared, trans-
planted and grown in culture ponds. The
Ysugpo fry! are collected from natural waters
of the tidal creeks by using ’bon-hon' lures
made of a bunch of water grass and are trang-
ported to the nurssry ponds. After attalning
some growth the small prawns are collacted
from the nursery ponds and are stocked. in
rearing ponds, either by themselves or along
with Chanos chanos. Best results are
obbtained when prawns are stocked alone., They
are harvested twice - once at the time of
transplantation to the rearing ponds end &
pecond time at the final hexrvesting. They
atsain marketable size within six months to
one year. Delmendo and Rabanal {1956) mecord
the following thres facbors which exercise
moms kind of limitations to this lucrative
practices

i, Harvesting of the orop is rendered
diffioult due to the nongregarious
habits of the prawm.

1i. Rate of survival of the fxy is poory
eastimated at 10 o 50 percent.

iii, Season for *sugpo fry' collection
varies from year $o year and the
supply fluctuates considerably.
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