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ABSTRACT

Distribution of nearshore zooplanliton with emphasis on fish larvae

was descr ibed in the v ic in i ty  of  a power p lant  on the leeward coast  of

Oahu. Of 2I5 id.entif iable taxa of f ish larvae encountered, the 15 most

abundant made up about 90t of the total catch. The most abundant Iarvae

were of  oceanic species and of  reef  species which spawn demersal  eggs '

Abundances of most f ish eggs and larvae were maximal in summer.

Three pr inc ipal  pat terns of  hor izonta l ,  o f fshore d is t r ibut ion were

found:  an inshore (0.2 fu1l )  maximum, a ner i t ic  (0.5-1.0 k ln)  maximum,

and a randorn pattern. A1I oceanic fish larvae except scombrids had a

random pat tern.  Larvae of  most  inshore f ish,  scombr ids,  and non-oceanic

invertebrate zooplankters had inshore and nerit ic abundance peaks-

During the day, all taxa were more abundant at 3 m than the surface,

or had no detectabLe difference between these depths. At night, a77

but  two taxa (both oceanic f ish larvae)  mainta ined thei r  dayt ime ver t ica l

d is t r ibut ion,  or  moved toward the sur face-

l ' later movement was described as an aid in understanding zooPlankton

dist r ibut ions-  The dominant  current  vectors \^ /ere t idaLr  revers ing,

paral le l  to  shore,  and increased wi th d is tance f rom shore.  Due to NE

winds,  sur face current  ve loc i t ies were greater ,  and more westward,  than

veloc i t ies at  3 m. Using pelagic  f ish eggs as t racers '  water  movement

through the inshore sampling area was documented, and passage time was

est imated to be 6 -  12 hours.  Movement of  water  of fshore and i ts  return

inshore was a lso detected by fo l lowing the movements of  Crysta l lodytes

cooke i  eggs -



L a r g e r s h o r t - t e r m t e m p o r a l v a r i a t i o n s i n z o o p l a n k t o n a b u n d a n c e a t

the inshore stat ion were at t r ibuted to d ie l  factors which increased

catches at night and to water circulation. At night, abundance of nerit ic

a n d o c e a n i c z o o p l a n k t e r s w a s p o s i t i v e l y c o r r e l a t e d , a n d a b r r n d a n c e o f

inshore zooplankters was negat ive ly  corre lated,  wi th t ide height '  Dayt ime

corre lat ions were not  s igni f icant ,  or  very weak and negat ive '  currents

paral le l  to  shore $rere associated wi th h igher  concentrat ions of  oceanic

and nerit ic zoopla:nJcters; offshore current vectors were associated with

i n c r e a s e d c o n c e r i t r a t i o n s o f i n s h o r e z o o p l a n k t e r s . T r a n s i e n t w a t e r

parcels were identif iabte not only by the zooplankton composition' but

a lso by physical  character is t ics '

T h e c u r r e n t p a t t e r n o f f l e e r v a r d o a h u i s c o n d u c i v e t o p l a n k t o n

retention 
lear 
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*:. plankters avoid surface waters: passive

displacement decreases with depth. Plankton sampling in conjunction with

drogue drift studies showed that vagile zooplankters avoided offshore

movement of  sur face water ,  whire pelagic  f ish eggs d id not-  There were

indications that the prankters avoided offshore movement by descending'

Most animals with inshore distributional maxima avoided the surface water'

b u t l e s s S o a t n i g h t ; t h i s w a s n o t t h e c a s e f o r z o o p l a n k t e r s w i t h r a n d o m

hor izonta l  d is t r ibut ions '

Impact of the i(ahe Point power plant was examined by sampling zoo-

the cooling system, and by comparing

plume with those in control  areas'  There

mortal i ty (as determined by neutral  red

was a decrease (median = 4O%) in numbers of

p lant .  The est i -mated annual  loss of  l ive

plankton entering the leaving

distr ibut ions in the eff luent

was not an increase in Percent

v i t a l  s ta in ing ) ,  bu t  t he re

copepods leaving the Power
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zooplankton due to tl:re power plant exceeded 600 kg carbon. Changes in

zooplankton abundance in the effluent plume were attributable to

st rat i f icat ion which a l lovred bouyant  f ish eggs to r ise to the sur face,

and to entrairunent of subsurface water and, attendant zooplankton during

plurne dilution. The present impact of the power plant does not seem

great. Intake and Cischarge of water at the surface by the power plant

can minimize impact on the zooplankton-


