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Shrimp maturity can 
be determined by 
color of ovaries . 

Color Changes in the Ovaries of Penaeid 
Shrimp as a Determinant of Their Maturity 

AUSBON BROWN , JR. and DANIEL PATLAN 

ABSTRACT 

T he 1I 1(11 11 1"(II iO l/ .I eqll ell ce of pel/aeid shrilllp is p rese l/l ec/ a .1 piclOrial i ll ll .llra

liOI1l. T he lIIajo r co lor chal/ge.1 occ ll r r i l/ g i I/ I he o l'ary are .lh o \\,l/ . Th e slOge.1 

prele l lfed i l/ c/llde I he II l/de l 'eloped, d el'e lopill g . al/d Ih e early ripe 10 ripe lwges. 

INTRODUCTION 

It has been obser ved that ova ries 
of penaeid shrim p prog ress th rough a 
seri es of colo r cha nges fro m i m ma
turit y to mat urit y (Kin g. 1948; C um 
mings . 196 1). These colo r cha nges 
have enabled biologists to d etermine 
when penaeid hrimp we re su ffic ientl y 
mature fo r spawnin g. for the ripe 
ovary is easi I y recogn i zed . Th e eggs 
are carri ed inte rn all y, but th e o va ri an 
lobes a re visibl e do rsall y a lo ng th e 
abdomen o r ta il. Ripe ovaries of th e 
pi nk shri mp ( Pellae ll .1 d ll o rar lll II ) and 
brown shrimp (Pel/aell l a;:' l ec II .I ) ap
pear 01 i ve green a nd th ose o f th e 
white shrimp ( Pel/a ells sefl!erll.l ) olive 
brown (Cook a nd Murph y, 1969). 
Ripe and earl y ripe shrimp ca nno t be 
separated by gross obse rvati o ns, but 
the increased "greenness" of the o va r
ie does indicate th at the shrimp has 
reached the earl y ripe co nditi o n (C um
mings, 1961 ). 

The reproducti ve syste m o f fem ale 
penaeid shrimp consists of pa ired 
ovaries, oviducts, and a si ngle thel y
cum . The o vari es are partly fu sed , 

bi late ra ll y sy m metr ical bodi es ex tend
ing in th e mature ani mal for nearly 
it ent ire length . usua ll y from th e 
ca rdiac regio n of the stomach to the 
te lson . I n the ceph alotho racic regio n 
each o rga n bea rs a slender anter io r 
lo be and in mos t ca es seven or eight 
fin ge r-li ke projec ti o ns. A pair of lo bes. 
o ne from each ovary . ex tend th e 
length of the abdo me n (King, 1948; 
E ldred , 1958) . 

Th e a bilit y to determine when 
shrimp are mature is very impo rt ant 
whe n th e ex pense of gat herin g sh rimp 
fo r brood stock is considered. Th is 
paper is int ended to e liminate some 
of th e e rro rs in e lectin g grav id shrim p 
for rearin g ex perim ents in aquaculture. 

MATERIALS AND METHODS 

All shrimp examined in thi s study 
were coll ected offshore o n board a 
comm erc ia l traw le r . After coll ection . 
the li ve shrimp were ke pt in ice chests 
with consta nt aeration provided by 
po rt able aera to rs. Approxim ately 8 
to 10 shrimp exh ibi t ing vari ous stages 
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of ovarian deve lopment were pl aced 
in each ice chest. T hese animals were 
furth er cull ed pri or to photographin g. 

T he shrimp we re ph otogra ph ed as 
soon as poss ible. with attenti o n focused 
prim aril y on those animals ready fo r 
spaw ning . However . for contras t , oth 
er deve lopmental stages were incl uded. 
T he stages of primary impo rt ance in 
the opini on of the auth o rs consist of 
the un deve lo ped. developing, and the 
earl y ripe to ripe stages. 

T he sh rimp were ph otographed 
wit h · a Polaroid M P-3 1 camera and 
a 2 1'4 X 2 Y-l inch role fi 1m holder. 
Two li ght banks o f three nu mber one 
photoAoods placed a t a 45 0 angl e 
were used . Kodak Ektach rome-X . 
day light-type fi lm , was used . T he lens 
was a Rodenstock-Ysaron 5-in ch (1 27-
mm) with an 808 convers io n fi lter 
(A.S.A . ra t ing of 20) . Exposures were 
1/60 of a second atJ78. 

STAGES OF OVARIAN 
DEVELOPMENT 

T he three developmental stages con
sidered in th is paper a re the unde
ve loped (t ra nsparent , sm all ovaries); 
the develop in g (la rge r, yell owish . with 
increas ing p igment ati o n); and ear" 
r ipe to ripe stages (intense green color 
wi th a fu rt her increase in size) . 

Undeveloped Ovaries 

Cummings ( 196 1) and King ( 1948). 
wo rkin g wit h the pink shrimp and 
whit e shrimp. respectively. character
ized th e ovaries in this stage as small . 
transl ucent . flaccid . d ifficu lt to re
move. and invisible through the exo
skeleton (Figs . I and 2). I t ca n be 
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Figure 1.-Penaeus lIzlec
us , lett , wllh undeveloped 
ovarlel . 

Figure 2.-Pen.eu. ..,
I'erus , rlghf , with unde 
veloped ovarl •• . 

Flgur. 5.-Penaeu. ..,
ifefuI , left , with OYlrl •• 

expo.ed show ing in
crea.ed melaophor.. .. 
loclafed with the yellow 
de.eloplng ph... 01 the 
avarlea 

Figure 6 - Pen.aus 'l
lacus , righi , Ihow,ng In
cr •••• tn ,118 of oVlri •• 
and apparent red mela
nophore. 

Figure 9 . - "Greennels " 
of the ovaries of P. az
lecus , lett , during ripe 
or early ri pe stages . 

Figure 10 .- Darker green 
color mature P. aztecus, 
right. 
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Iges of Penaeid Shrimp 

A B c 

Figure 3.-Penaeus sel
iterus , lefl , with develop
ing ovaries. 
Figur e 4.- Penaeu s sel
ite,us , ri ght, w ith develop
ing ovaries exposed . 

Figure 7.-Penaeus az
lecus, left, with concen
tration 01 red melano
phores immediately un
derneath the posterior 
end olthe carapace . 

Figure 8. - " Greenness " 
01 the ovaries of P. az
tecus , right , during ripe 
or early ripe stages. 

Figure 11 .-A, B, C. Ab
dominal and anterior seg
ments of the ovary of 
P. aztecus, lett . 

Figure 12 .-A, B, C. Three 
of the most Important 
stages in the maturation 
of P. azlecus, right. 
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seen from observing the photograph~ 
that there I little difference bet'Ween 
the brown hrimp and the white hrimp 
except possibl, th e natural coloration 
of the animals . the li ghter colored of 
the two being the whit e shrimp . 

Developing or Yellow Ovaries 

This tage In o\ ari an de\ elopme nt 
in th e v,hit e hrimp has been cha rac
ter ized by a n increase in the ~I ze 1.1 1' 

the o \ aries and a darke nin g color uor
sall y due to scattered melanophore\ 
(F igs. 3. -+. and 5). 

Th e darker col oration of th e o \' a n e~ 

in the white shrim p might cau\c them 
to be mi taken for thc n pe o r ca rl , 
r ipe ovaries. Upon close r e'\ amln a
ti on on the ventral surface of th e 
ovary. ho\\e\er. a yelilm colo r \\111 

be detected that IS ind icatl\ e of thc 
developin" stage of the 0 \ an c . 

In the ro\\n shrim p thiS stage I~ 

generall} 'he same as 111 th e \\hite 
shrimp \\Ith a poss ible difference be
ing in the color of melanoph ores. The 
melanophores in th e bro\\ n sh ri mp 
appear pll1k to red in color (F l g~ . 6 
and 7) II1stead of the dark green colo r 
of the melanophores in the 'Whit e 
shrimp. The pinkish red color of th e 
ovaries of the bro'Wn shrimp durin g 
this stage makes it virt uall y imposs ible 
to confuse it with the "green co lo r" 
of the earl} ripe or npe shrimp. 

Ripe or Nearly Ripe Ovaries 

U nfo rtunately. duri ng the tim e that 
sh rimp were being coll ected for thi s 
paper . we were unable to catch any 

white \hnmp that properl, IIlu~trate 

the ripe ,tage 01 ovarian development. 
Cumming~ (1961). working With 

thc pink \hnmp. characten/eu the 
ripe or nearly npe ll'vane, a'> having 

a glaucou\ cIJIIJr which I'> uarker in 
more maturc l vane,> Thl'> I'> c'>'>entlal 
I} true lor the brown ,>hnmp In 
\\ hlch thc llvane, arc green to uark 
grecn III fre,h \pcclmen'> (f Ig'> X anu 
9). I n the morc au\anccu '>tage\ \11 
ma tunt) . the O\i1ne,> In the br\l\\n 

~hnmp take IJ n an c\en uarker green 
co lor (hg , 10) I hi'> particular cllll1fa
tilln hl:l: ab o ri g II ) I, the Clll(1r \lr 
tage ll f chOice fo r ,>pa\\ nlng Thc 
\an e~ ha\ e Increa'>eu In '>l/e anu the 

anten o r latcral pr(1Jectll1n'> arc qUite 

e\ I Ul:llt hc ,>c project I L1 1l'> arc Ul'>\cct
cu out In th c bro\\n ,>hnmp If Ig II B 
anu II ) to 1I111\trate the pfl1lu'>e 
natu rc of t hc project Illn, hc abu\lm
Inal lobc,> ha\c ahll bccn e'\po,>eu 
(Fi g II ) tll diu tratc their bilateral 
nature 

Fo r a compa n,>on II I thc thrcc more 
important ~ t agc,> . a ph otogra ph \\ a~ 
taken (f Ig 12) In \\hl ch thc ullue\l:I 
oped ( l. ue\ eio pi ng (8 ). anu earh 

npe to npe ( ) a rc Illcluucu hc '>I/C 
anu tran parenC) of the unue\clopcu 
0 \ an e, arc not e'W)rt h) Th e ue\ elop
i ng stage agal n ho\\ \ thc I ncrca eu 
gro\~th of the 0 \ ar) but the ) ell 0\\ I h 

coil)r re mains . ch arac tcn tic o f the 
deve loping tage . The ovarie of the 
early ripe to npe stages ar more 
turgid. darker green In color . and lar
ger in size (han tho e in both the un
developed and developing (ages . 

DISCUSSION 

1 unng tran"t from oll.,horl: to thl: 
laboratory . notl('l:ablc color change,> 
ha\e heen noted In the Integument 
of the ,>hnmp I hl:'>e ~uperflcial color 
change,> ma} he cau'>eu In part hy the 
Increa'>e In illumination Irom the time 
01 capture (night) to the lime 01 their 
<1m \<11 at thl,; lahoratnr~ (da)light) 
II Ingerman . IlJ7()) Apparentl} . thl,; 
Integumental enlpr ehangl:'> un not 
aflel:t the ,>pa\\nlng aetl\it\ 01 thl,; 
,>hnlllp 

I n the pr(lce'>'> pi gathering mature 
\\ hlte '>hnmp lor ,>pa\~nlng and rl,;ar
Ing e\periml:nt'> . a el:ftaln uegree 01 
C<lutHln mu'>t he e\erei'>eu In thl: ueter
I1llnatlPn 01 maturil) The Je\ell1ping 
,tagc of the \\hlle \hnmp uperllCiall } 
re'>Clllhle (he mature ,>tage In cpn
tr a'>! . hl1\\e\er . there I Illtle chance 
that a Ue\Cll1plng tage of the hw\\n 
\hnmp CoIn he III I taken Illr the mature 
hccau\e 01 the pln\.;l'>h rcu c\llor a\ ll
cia(eu \\ It h the UC\ elopl ng tage anu 
the grl:en Clll(1r l11 the mature tage 
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