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Developmental and ecological stages in the life history o f m ilkfish  
Chanos chanos Forsskal

Prasit Buri, Shigeru Kum agai, V icente Bañada, Avelino T r iño 
and Nelson Castillo

Seven stages in th e  life  h is to ry  o f  m ilk f is h  are recogn ized and suggested: A ,  e m b ry o n ic ; 
B, yo lksac  la rva l; C, la rva l; D , p o s tla rva l; E, ju v e n ile ; F , su b a d u lt and G , a d u lt  stage. These stages 
were d e te rm in ed  based on th e ir  m ore o r less d is tin c tiv e  e x te rn a l and in te rn a l m o rp h o lo g ic a l 
d iffe re nce s  (organ d e ve lo p m e n t, b o d y  p ro p o rtio n s  e tc .) , on th e ir  sexual m a tu r ity  and th e ir  p a r t i
c u la r b io lo g y  and eco log ica l req u ire m en ts  (be ha v iou r, fo o d  and fee d in g  hab its , h a b ita t pre ferences 
e tc .). Insp ite  o f  th e  a u th o rs ' kno w le dg e  th a t a de ta ile d  and c o m p le x  te rm in o lo g y  fo r  th e  d if fe re n t  
de ve lopm e n ta l stages o f  f in fish e s  has been suggested e lsew here , fo r  th e  sake o f  s im p lic i ty ,  th e  
te rm in o lo g y  used in  th is  paper is to  be considered as fo llo w s : A ,  f ro m  spaw n ing  to  h a tc h in g ; 
B, f ro m  h a tch in g  u n t i l  y o lk  is reso rbed ; C , f ro m  th e  b e g inn ing  o f  e x te rn a l fee d in g  u n t i l  th e  t im e  
o f  mass appearance o r  m ig ra tio n  to  coastal w a te rs ; D , th e  t im e  o f  mass appearance to  m e ta m o r
phosis ( f r y  stage); E, f ro m  m etam orphos is  to  a p p ro x im a te ly  one yea r o ld ;  F , m ore th a n  one yea r 
o ld  w ith  deve lop ing  gonads b u t  s t i l l  im m a tu re ; G , fo u r  years o ld  and above w ith  m a tu r in g  o r 
re m a tu r in g  gonads. I t  shou ld  be no ted  th a t  o ve rla pp ing  o f  stages d o  o ccu r espec ia lly  because 
tra n s itio n a l pe rio d  ex is ts  be tw een stages.

F ro m  va rious lite ra tu re s  as w e ll as f ro m  th e  a u th o rs ' pu b lished  and u n p u b lish e d  da ta , th e  
life  h is to ry  o f  m ilk f is h  can be sum m arized  as fo llo w in g .

S paw n ing  and fe r t i l iz a t io n  takes place in th e  sea d u r in g  n ig h t  t im e . S pa w n ing  a c t iv i ty  is 
n o t p rec ise ly  co rre la te d  w ith  m oonphase per se, how ever, a pre fe rence o f  spaw n ing  on  d a rk  n igh ts  
can be recogn ized . T h is  selective advantage fa vo u rin g  n o c tu rn a l b re ed ing  can be a tt r ib u te d  to  th e  
e v o lu tio n a ry  response to  p re d a tio n  pressure. F ie ld  ob se rva tion  suggests a k in d  o f  b u o y a n c y  
c o n tro lle d  ve rtica l tra n s p o rt o r  d r i f t  ra th e r th a n  s im p le  passive even d is tr ib u t io n  o f  th e  eggs in  the  
w a te r c o lu m n . T h e  e m b ry o  hatches 20 -2 4  hours la te r, th e  t im e  o f  w h ic h  also fa lls  in  th e  evening 
o r n ig h t p e rio d . T h e  b io lo g y  o f  th e  yo lksac  larval and larval stages is s t i l l  u n k n o w n , due  to  
e x trem e  d if f ic u lt ie s  in  o b ta in in g  specim ens in th e ir  n a tu ra l h a b ita t. T h e re  are, how ever, in d ire c t 
evidences in d ic a tin g  th a t  be fo re  reach ing th e  pos tla rva l stage th e  fish  m ore  o r  less s tay  aw ay 
fro m  sh a llo w  coastal w a te rs . I t  is suggested th a t th e  larvae rem a in  in  deeper w a te r. D a ily  v e rtic a l 
m ig ra tio n s  in  search fo r  fo o d  seems m ost p robab le  lik e  any o th e r p a rtic u la te  fee d in g  f in f is h  
larvae. L a b o ra to ry  exp e rim e n ts  show  th a t e x te rn a l fee d in g  starts  w i th in  3  days a fte r  ha tch in g .

M ilk f is h  eggs have been co llec te d  w ith in  d is tances o f  fe w  hu n d re d  m eters as w e ll as u p  to  
m an y k ilo m e te rs  f ro m  th e  coastal areas w here postla rvae ( f ry )  are co lle c te d  in  great num bers. 
S ince, how ever, these postla rvae are o f  lim ite d  size range and p ro b a b ly  o f  s im ila r  age, i t  is 
suggested th a t  ce rta in  a c t iv ity  m ust be in vo lve d  in  d e la y in g  o r  speeding u p  th e ir  appearance or 
a rriva l at shore w a te rs . T h is  idea is in  fa v o u r o f  th e  ac tive  m ig ra tio n  cou p led  w ith  c e rta in  energy 
eco no m iz in g  passive b u t  c o n tro lle d  d r i f t  o f  th e  postla rvae. I t  has been show n th a t th e  postla rvae 
have d is tin c tiv e  behav iou ra l p a tte rn  and eco log ica l req u ire m en ts , th u s  th e  a u th o rs  regard th is  stage 
as an e co lo g ica lly  and m o rp h o lo g ic a lly  d if fe re n t  stage fro m  th e  preceeding larval stage. A lth o u g h  
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feeding intensity has been found to  be very low, stomach content analysis o f postlarvae have 
shown that the fish ingest not only planktonic food organisms but also benthic or resuspended 
benthic food sources.

Accumulating evidences show that the postlarvae seek only specific coastal areas where they 
can find depositional environments in form  o f protected bays, mangrove lagoons, nipa swamps etc. 
Postlarvae therefore can be caught irrespectively of shore morphology, sandy, muddy or rocky 
shores provided that they lead to  or are connected w ith habitat o f rich bottom  deposits consisting 
o f decayed leaves o f terrestrial plants, mangrove leaves, seagrasses, marine algae etc. In general it 
can therefore be said that m ilkfish postlarvae occur throughout the Philippines, the numbers of 
which depend stric tly  from  the magnitude o f the mentioned depositional environments.

Probably guided by some specific odor o f these backwaters the fish, at certain developmental 
period w ith in  the larval and postlarval stage, is capable o f detecting suitable nursery grounds 
from  unsuitable habitats. Through odor gradient it is possible to arrive at the desired environment. 
Field observations indicate that chemical property (odor) rather than salinity or other physico- 
chemical parameters o f the water attract and guide the postlarvae to their juvenile habitat. W ithin 
the nursery ground the fish after a short time complete their metamorphosis. Here major morpho
logical features as well as behavioural pattern change. W ith the shift from  particulate feeding to 
mainly depositional and/or filte r feeding, there is a rapid increase in intestinal ratio, rapid develop
ment o f gill rakers etc. which reflect in changes in body proportions. The postlarval stage ceases 
here as the juvenile stage begins. Adaptation to the new and specific environmental condition 
can be seen through relative gills surface area to  dissolved oxygen level, relative eye diameter to  
light condition, tu rb id ity , vegetation cover etc. Body transparency as a means fo r protection 
against predation is abandoned and replaced w ith the countershading coloration. Schooling 
becomes more distinctive. Ossification proceeds very rapid and upon reaching 5-6 cm FL all 
skeletal system are completed including the minute intermuscular bones. The juvenile fish feeds 
now mainly on bottom  deposits together w ith  its associate flora and fauna. Depending on food 
availability, s tric tly  selective feeding might occur. Where physico-chemical parameter o f the 
habitat is mainly influenced by tidal fluctuations, feeding activities become tidal periodic.

Depending on the size o f the nursery ground the juvenile m ilkfish return to  the open sea at 
the age o f 10-12 months old or approximately 25-35 cm in FL. In the case o f relatively 1 large 
habitat, the fish might remain longer, however, only until the beginning o f adult stage. Although 
it is assumed that subadult like adult m ilkfish inhabit mainly open waters but also frequent coastal 
feeding grounds, very few specimens o f small subadult fish has been recorded in literatures. Only 
few specimens have been collected by the authors. Since there still remain the d ifficu lties in dis
tinguishing immature subadult from  rematuring adult, this stage is also little  known. As o f now 
no valid method fo r determining the age o f m ilkfish caught from  the w ild has been established.

Throughout the juvenile, subadult and adult stages the m ilkfish remains an opportunistic 
feeder, ingesting from  large zooplankton to benthic algae and deposits. High intestinal ratio, fine 
g ill rakers, epibranchial organs among others allow the fish to ingest and utilize food sources 
belonging to  d iffe ren t trophic levels e ffic ien tly . Fat ribbons surrounding the pyroric caecae are 
often found in w ild specimens feeding only on detrita l matter.

In conclusion it  can be said that the m ilkfish, throughout their known stages o f their life 
history, is well adapted and equipped fo r optimal survival. To mention a few are; high swimming 
performance, broad fle x ib ility  in feeding habits, high adaptability to  a wide range of physico- 
chemical condition of the environment etc. It is suggested that the main driving force in all 
developmental stages in the life history of m ilkfish is the evolutionary response to food distribu
tion  and availability followed by predation pressure.
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The present study has shown that further ecological knowledge through developmental and 
functional anatomy, field data, behavioural study and laboratory experiments can be implimented 
fo r the improvement of aquacultural management.

The primary objective o f the firs t author in this ecological investigation is also to

a) utilize ecological principles fo r optimal aquaculture production w ith  m inimum degra
dation o f the ecosystem,

b) forecast future changes, and

c) evaluate consequences of intervention.

It should be recognized that major habitat o f m ilkfish have been modified by man, either 
deliberately or accidentally. Man induces changes by altering the recruitement o f postlarvae 
through effic ient collection method and modifying the nursery ground by pond construction, 
introduction of mineral salts and removal of vegetation cover, by damaging the adult feeding and 
spawning grounds through dynamite fishing etc. Such activities bring about associated changes 
leading to widespread destruction o f the magnitude not well known to us.
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Fig. 1 . Body proportions o f postlarvae and juvenile m ilk fish ; P A  preanal length , PD predorsal 
length, H head length and B D  body d ep th .
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Fig. 2 . Relationship between body w eight and to ta l length in th e  d iffe ren t developm ental stages 
o f m ilkfish.
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Fig. 3 . Schematic diagram of th e  com plete life  history o f m ilkfish w ith  indications o f m ajor habitats, and duration  o f each developm ental stages.
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