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A b s t r a c t

Investigations on the hydrological properties of the bays of Curacao have 
shown that the w ater is hypersaline during m ost of the year. Although the water 
is rather turbid, its fertility is very low compared with continental bays. 
Nevertheless, the bays are crowded w ith young fish, especially juveniles of 
M ugil, A therina , E lops, and H arengula. Environm ental factors that may attract 
these juvenile fish are discussed. It is not unlikely that, just as in elvers, it is 
some organic compound that attracts the fish.

C u r a ç a o  i s  a n  i s l a n d  o f 450  square km , only  75 km  from  th e  V enezuelan  
coast, su rrounded  by c lear oceanic w ater w ithou t any trace  o f con tinen tal 
influence. T h e  island  has m an y  shallow  lagoons and  in land  bays, all w ith  exits 
to  the  C aribbean  Sea. T h e  tida l differences a re  m inute , ab o u t one foo t, so 
the daily exchange o f  w ater betw een the  bays and the sea is sm all. T h e  bays 
and lagoons are  m ostly  hypersaline as evapora tion  is h igh  (4-7  m m  a day) and 
ra in fall is low  (50  cm  a y e a r ) .  G rea t efforts are  m ade to  conserve ra inw ater 
and p rev en t its loss by  run-off from  th e  land  in to  th e  bays.

A s in con tinen ta l b rack ish  w aters, th e  hypersaline C uraçao  bay w aters are 
p oo r in  num bers o f species o f  p lan ts and  fish, b u t are  rich  in  num bers of 
individuals. In  the  saltiest w aters the  sam e species a re  to be found  w hich are 
com m on in a lm ost fresh  w ate r: th e  seagrass, R u p p ia  m aritim a; th e  chenille 
algae, B atophora  oerstedii; th e  killifishes, C yprinodon  dearborni, M ollienesia  
sphenops, R ivu lu s  m am oratus; th e  gobies, D orm ita to r m aculatus  an d  Eleotris  
pisonis; m ullets; silversides; and  halfbeaks. In  less hypersaline w aters, juvenile 
fo rm s o f ladyfish, ta rpon , m ojarra , g run t, g rouper, snapper, parro tfish , and 
b a rracu d a  are  especially  ab undan t.

In  C uraçao  th ere  is g rea t dem and  fo r live baitfish. A s only m ulle t seem s to  
be available in  quan tities, w e tr ied  to  find a  w ay to  increase the  yield o f young 
m ullet. T his can  be  accom plished  by  im proved fishing techniques, by attrac ting  
larvae from  th e  open  sea, o r  by cu ltiva ting  th e  mullet.

F irs t, the h ab ita t o f  the young  m ullet had  to  be studied. R esearch  on  the 
fertility  o f the  in lan d  bays w as started  during  th e  first h a lf  o f  1962. T he 
investigations w ere  ca rried  o u t by  M r. W . C h. de K o ck  o f  A m sterdam  
U niversity , H o llan d , and  M r. W. J. J. O . de W ilde o f  L eiden U niversity , 
H o lland . T h e ir resu lts w ill be published soon. T h e  follow ing survey has been 
com piled , m ain ly  fro m  th e ir  rep o rt b u t also from  o ther sources.
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T A B L E  1
C o m p a r i s o n  o f  i n l a n d  b a y  a n d  o p e n  s e a  h y d r o g r a p h i c  c o n d i t i o n s

a r o u n d  C u r a ç a o

In lan d  Bays 

A verage Range

Sea

A verage R ange

Salinity in p p t 36-39 36-47 36 35.9-36.1
T em pera tu re  in  °C 27-29 25-31 27 25-28
pH 7.9 7.8-8.1 7.9 7.9
O xvgen % sat. 104 92-130 103 98-112
B.O.D. (20-23 C ) 0.4 0.04-0.98 0.4 0.0-1.05
T otal P  (yxg-at/L) 0.6 0.1-0.9 0.1 0.1-0.2
P 0 4 "  (/xg-at/L ) 0.1 0.0-0.5 0.0 0.0-0.5
C hlorophyll m g /m 3 
Secchi disc-visibility

0.2 0.0-0.5 0.1 0 . 0 - 1.0

in m 2.0 0.65-4 > 4 0 .0 —

K M n 0 4  - value (m g /L ) 0.9 0.0-1.8 0.0 0 . 0 - 0 . 1

F rom  T ab le  1 it is c lea r th a t th e  in land bays of C uraçao  are  p oo r in 
nutrien ts w hen  com pared  w ith  m ost co n tin en ta l bays. P iscaderabay  has been 
om itted, as it  is nu tritiona lly  rich  only because o f sewage.

A fte r th e  p re lim inary  chem ical studies w ere com pleted , we began research  
in to  the behav io r of m ullet. P ro b ab ly  all o f o u r experim ents have  been 
perform ed w ith  young  o f  M u g il liza  (syn. M . brasiliensis) , b u t th e  identification 
of the species, especially in juveniles, is difficult. Single sm all fishes o f 3-6 cm  
w ere caugh t and  p laced  in  aquaria  w here  each could  choose betw een tw o 
types of w ater partly  d iv ided by a glass wall. T he fish could  sw im  from  one 
p a rt to th e  o ther (fo r techn iques see B aggerm an 1957, p . 1 16 ). F ive  tim es, 
a t intervals o f ab o u t 2 h ou rs , th e  fish w ere observed fo r 15 m inutes. D uring  
these periods the tim e each  fish sp en t in each com partm en t w as noted . T he 
length  o f  th e ir  stay was tak en  as a  c rite rium  of the ir p reference. T h ere  is no  
reason  to  believe th a t the  fish w ere passively trapped . In  each series 50 
individuals w ere tested.

In the first series (T ab le  2, series A ) ,  th e  fish had  a choice betw een norm al 
seaw ater and  (hypersa line) bay w ater. T he m ullet show ed a  m arked  preference  
fo r bay w ater. T h is p re fe rence  c a n n o t have been caused  by differences in  
tem pera tu re , p H , o r oxygen co n ten t since these factors w ere kep t th e  sam e 
in both  experim ents.

T A B L E  2
P r e f e r e n c e  o f  5 0  s i n g l e  y o u n g  m u l l e t  w h e n  b e i n g  p r e s e n t e d  t h e

CHOICE B E T W E E N  D IF F E R E N T  TY PES OF W ATER

Series T ype o f w ate r I  T ype o f w ate r II  P reference  fo r

A seaw ater, du ring  day bay w ater, during  day II, 86%
B "  in darkness // in darkness II, 78%
C " (36 p p t) n diluted to  19 pp t IT, 82%
D "  passed filter n passed filter

paper paper II, 80%
E "  passed charcoal passed charcoal II, 52%
F "  unfiltered n passed charcoal I, 68%
G bay w ater, unfiltered n partly  filtered I, 72%
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Salinity  does no t affect the p reference , as th e  p re fe rence  fo r bay w ater did 
no t change a fte r  this w ater h ad  been d ilu ted  w ith  distilled w ate r (series C ). 
F o o d  particles o r o ther particles p robab ly  are n o t o f im portance, as the 
p re fe ren ce  o f  the m ullet did n o t change a f te r  th e  w ater h ad  been filtered over 
filter p ap e r (series D ) . H ow ever, w hen  the w ate r h ad  passed a N o rit charcoal 
filter, th e  m ullet lost the ir p reference  fo r bay w ater alm ost com pletely (series 
E ) . I f  only the  bay w ater was filtered over charcoa l and  the  seaw ater w as left 
unfiltered , the fish show ed a sm all p re fe rence  fo r  seaw ater (series F ) .

T h e  charcoal filter is likely to  affect the  w ate r in  tw o ways. F irs t, the 
w ate r becom es clear and  this m igh t have influenced th e  choice o f  th e  fish in  a 
negative way. H ow ever, w hen the test w as perfo rm ed  in com plete darkness 
(series B ), it  show ed th a t the p re fe ren ce  fo r tu rb id  w ate r co u ld  n o t have been 
caused  by a visual stim ulus. T he second  w ay th a t charcoa l filtra tion  affects 
the w a te r is th a t it  is supposed to  rem ove all o rgan ic  com pounds. C reutzberg  
(1 9 6 1 ) p roved th a t elvers are  a ttrac ted  by som e o rgan ic  com pound  present 
in in land  w ater, and  from  ou r experim ents one is inclined to  th in k  th a t  the 
sam e m echanism  holds fo r m ullet.

If  th e  am oun t o f dissolved o rgan ic  com pounds has been halved  (series G ) 
by filtering only one-half over charcoal, th e  fish p re fe r p u re  bay w ater; so they  
are apparen tly  able to distinguish betw een different concen tra tions o f w hatever 
substance is attractive to  them . I t  w ould  be in teresting  to  know  w hich organic 
com pound  m ight be responsible, bu t n o  w ork  has been done in  th is respect.

Som e additional experim ents w ere carried  o u t w ith  th e  brow n shrim p, 
P enaeus aztecus, and  w ith  C yprin idon  dearborni, a  fish th a t is know n from  
bo th  fresh  and hypersaline w ater. B oth  species w ere tested  w ith unfiltered 
w ater, and w ith w ater filtered over charcoal as in series A  and E . B oth species 
show ed a p reference fo r unfiltered bay  w ater. T h is p re fe rence  w as lost after 
the w ate r had  been filtered. F rom  these experim ents it seem s c lea r th a t th e  
abundance  o f fish and  invertebrates in shallow  bays does n o t necessarily  im ply 
th a t salin ity , tem pera tu re , or food  are  the factors th a t a ttra c t them . O n the 
o ther h an d , it  is c lea r th a t these fac to rs will be very  im portan t in  determ ining 
grow th  and survival.

F ro m  th e  above experim ents we can  only say th a t the  anim als apparen tly  
p re fe r bay w ater. W e do no t know  how  they reach  th a t hab ita t. I t  m igh t be 
th a t th e  o rganic com pounds ac t only as a stim ulus and th a t there  are  o ther 
fac to rs such as cu rren ts w hich help in guid ing o r tran sp o rtin g  anim als tow ard 
the m ain land  bays.
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