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ABSTRACT 

The s t a t i c  and dynamic d i s t r i b u t i o n  pat terns o f  ichthyoplankton were 

invest igated over a 4 year per iod (1981 - 1985) o f f  the coast o f  Leigh, on 

the northeastern coast o f  New Zealand. Emphasis was given t o  hor izonta l  and 

ve r t i ca l  d is t r ibu t ions ,  and these were described on scales encompassing 

broad areas o f  the outer Hauraki Gul f  and smaller areas o f  1 - 100m. The 

ages o f  these small f i s h  were a lso invest igated by examining d a i l y  

increments i n  the o to l i t hs ,  and t h i s  allowed a more complete i n te rp re ta t i on  

o f  d i s t r i b u t i o n  patterns. 

Sampling t h a t  was ca r r i ed  ou t  a t  d i f f e r e n t  distances from the mainland 

i d e n t i f i e d  major d i f ferences i n  the d i s t r i b u t i o n  pat terns o f  ind iv idua l  

species. For example, p i lchards were caught i n  h igh densi t ies r i g h t  across 

the cont inental  shel f, whereas morid cod were r e s t r i c t e d  t o  the outer edge 

of the shelf. The most in tens ive invest igat ions were ca r r i ed  ou t  over the 

Summer months and these revealed la rge  di f ferences i n  the abundances o f  

species. For instance, few bothids and t r i g l i d s  were captured i n  December, 

whi le large numbers were caught i n  January. The spawning a c t i v i t y  of adu l ts  

and broad scale dif ferences between water masses were probably responsible 

fo r  these distance and t ime re la ted  patterns. Large di f ferences i n  the 

densi t ies o f  ichthyoplankton were found a t  d i f f e r e n t  l o c a l i t i e s  w i t h i n  each 

area o f  the cont inental  she l f  (e.g. close t o  the mainland). Furthermore, 

deta i led invest igat ions o f  abundances a t  a s ing le  l o c a l i t y  over a three day 

per iod showed large changes. These changing d i s t r i b u t i o n  pat terns were 

re la ted  t o  the dynamics o f  loca l i zed  hydrological features (e.g. t i d a l l y  

induced gyres) . The presence o f  i s 1  ands over the cont inental  shel f a1 so 

influenced the d i s t r i b u t i o n  o f  small f i sh .  Some species were only found 

near land, regardless o f  the distance from the mainland. From 

ichthyoplankton haul s and d i r e c t  observations made using SCUBA, it i s  argued 



i v 

t h a t  the behaviour o f  ichthyoplankton may have a strong in f luence on t h e i r  

d i s t r i b u t i o n  patterns. For example, t r i p t e r y g i i d s  and gobiesocids of a 

va r ie ty  o f  ontogenetic forms were observed t o  aggregate and maintain t h e i r  

pos i t i on  i n  the shallow areas o f  rocky reefs. 

Large di f ferences were found i n  the v e r t i c a l  d i s t r i bu t i ons  o f  f i s h  and 

t h i s  was t r ue  i n  water columns from 1 - 40m i n  depth. Ichthyoplankters of a 

number o f  species had d i f f e r e n t  depth d is t r ibu t ions .  Some species were 

cons is tent ly  found near the surface (e.g. hemiramphids & mugi l ids)  o r  near 

the bottom (e.g. e leo t r ids ) .  For species found throughout the water column 

during the day, i t  was suggested t h a t  b io log ica l  and physical  s t r a t i f i c a t i o n  

(e. g. thermocl ines) s t rong ly  i n f l  uenced r e l a t i v e  dens i t ies  a t  each depth 

stratum. Some species (espec ia l ly  engraul i d s  & scombri ds) migrated toward 

the surface a t  n ight .  Migrat ion pat terns var ied f o r  each species and among 

times. The l a t t e r  pat terns were re l a ted  t o  ambient l i g h t  l eve l s  which 

changed w i t h  the phase o f  the moon. 

Small scale s t ruc tu re  i n  the pe lag ic  environment i n f l  uenced the 

d i s t r i b u t i o n  o f  f i sh .  Large numbers o f  f i s h  were found around d r i f t  algae 

and when experimental algae were l e f t  t o  d r i f t ,  small f i s h  o f  several 

species (e.g. Monacanthids) were qu ick ly  a t t r ac ted  t o  it. A number o f  

species were abundant i n  surface waters, bu t  d i d  no t  associate w i t h  d r i f t  

algae (e.g. engraul ids) . For f i s h  t h a t  were found around d r i f t  algae, the 

associat ion may be important as a source o f  she l te r  and food. There was 

consi derabl e seasonal i t y  i n  the occurrence o f  f i s h  species around a1 gae, and 

the abundance o f  t o t a l  d r i f t  algae. D r i f t  algae were most abundant over 

Spring and ea r l y  Summer. The movements and accumulation o f  a1 gae are 

discussed i n  r e l a t i o n  t o  the po ten t ia l  in f luence i t  has on recruitment 

pat terns o f  f i s h  i n  nearshore environments. 

The d i s t r i b u t i o n  pat terns o f  small f i s h  were s t rong ly  inf luenced by the 



surface s l i c k s  of in te rna l  waves. Densit ies o f  small f ish ,  d r i f t  algae, and 

zooplankton were higher i n  s l  i c ks  than i n  r i p p l e d  water adjacent t o  them. 

S l i cks  moved a t  0.5 - 1.25 km per hour i n  the d i rec t ion  o f  shore. A 

consequence o f  aggregation i n  s l i cks ,  therefore, i s  t h a t  small f i s h  may be 

transported onshore. It i s  suggested t h a t  the accumulation o f  zooplanktonic 

food i n  s l i c k s  may be important f o r  the feeding o f  ichthyoplankters. 

Many o f  the f i s h  found i n  surface waters, be i t  i n  open water o r  around 

d r i f t  a1 gae, had a d u l t  f i n - ray  counts and were no t  considered t o  be larvae, 

according t o  cur rent  de f in i t i ons .  From information on the age and s ize o f  

these f i sh  i t  i s  suggested t h a t  the capacity o f  f i s h  t o  s e t t l e  a t  a var ie ty  

o f  ages and sizes has probably been underestimated. Furthermore, the 

occurrence of physical processes such as s l i c k s  may inf luence the durat ion 

o f  the planktonic phase and subsequent settlement rates o f  f i s h  i n t o  

nearshore environments. The major f i nd ings  were used t o  provide an overa l l  

p i c tu re  of what happens during the planktonic phase o f  some species 

(Chrysophrys auratus, Parika scaber & t r i p t e r y g i i d s )  , and 

these case h i s to r i es  are discussed i n  r e l a t i o n  t o  cur rent  hypotheses 

concerning the ecology o f  ichthyoplankton. 




























