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D INTRODUCTION

The zooplankton community is an important component of the water

column ecosystem. In  add i t ion  to  c o n t a i n i n g  p e r m a n e n t l y  planktonic  f o r m s

) which p lay  a .  major  ro le  in  the  prir.am~

composed of the larvae of commercial ly

f o o d  c h a i n ,  t h e  z o o p l a n k t o n  i s

i m p o r t a n t  f i n f i s h  amd s h e l l f i s h .

Many of the 11o1o- and  meroplanktonic  components  are  sens i t i ve  to  .;nv~.ron-

D m e n t a l  p e r t u r b a t i o n s  r e s u l t i n g  from  gas a n d  o i l  e x p l o r a t i o n .

Th is  repor t  summar izes  the  lWFLA zooplankton  m o n i t o r i n g  s t u d y

a c c o m p l i s h e d  d u r i n g  t h e  1975-1976  cont rac t  year .

MATERIALS AND METHODS

For ty -s ix  zoop lankton samples  were  rece ived and processed by  th is

l a b o r a t o r y .
P

S a m p l e s  w e r e  s p l i t  i n i t i a l l y  i n t o  h a l v e s  u s i n g  a  Folsom  plmkton

s p l i t t e r . O n e - h a l f  w a s  a r c h i v e d ,  the  o ther  ha l f  was used for  count ing

purposes. T h e  c o u n t i n g  aliquot  was sp l i t  un t i l  a  ra.kdomly  s e l e c t e d  sub–
B

sample of approximately 200 animals was obtained. The sample was then placed

i n  a  c h a n n e l e d  c o u n t i n g  t r a y  a n d  i d e n t i f i e d / e n u m e r a t e d  u s i n g  a  b i n o c u l a r

B
microscope. A  l i s t  o f  t h e  o r g a n i s m s  i d e n t i f i e d  i s  o n  f i l e  w i t h  DMSAG.

Dry  we ight  b iomass was determined by  wash ing the  counting half  of

t h e  s a m p l e  i n  d i s t i l l e d  w a t e r , placing it in pre-weighed  a l u m i n u m  w e i g h i n g

B
boats ,  and dry ing a t  6C10C t o  c o n s t a n t  w e i g h t .

Data  output  fu rn ished ‘by

dry  we ight  b iomass (mg/m3),  and

DMSAG i n c l u d e d

Shannon-Weaver

numbers of each cate.gory/m3,

d i v e r s i t y  i n d i c e s .
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D

RESULTS ~~1) DISCUSSIO1~

D

T o t a l  zooplankton  numbers/m3 a n d  d r y  w e i g h t  b i o m a s s  (mg/m3)  for

,. each sampling period are shown in Figures 1 - 3 .

Sumer,  1975

Overa l l ,  bo th  organ ism dens i ty  and b iomass were  h ighest  in  Transect  I I

( F i g u r e  1),  a l t h o u g h  S t a t i o n  130B o f  T r a n s e c t  I I I  s h o w e d  t h e  g r e a t e s t

densfty  and b iomass o f  any  s ing le  s ta t ion .

tifiates  at  S t a t i o n  1308  a re  due  pri~:arily  t o

Conchoecia  s p . , o t h e r  calanoids,  Centropages

The h igh popu la t ion  es–

am abundance of the ostracod,

furcatus  (calanoid  c o p e p o d ) ,

Eucalanus  elongatus  (calanoid  c o p e p o d ) ,  Oncaea  sp.,  amd cladocerans  (prob-

ably  Evadne sp . )  wh ich  made up the  bu lk  o f  the  sample  (Tab le  1) .  H igh

o dens i ty  va lues recorded for  Sta t ions  1204 and 1205

d a n c e  o f  cladocerans  (>50% o f  t h e  e n t i r e  s a m p l e ) .

for S&ation  1204,  h o w e v e r ,  were  the  lowest  fo r  the

were due to an abun-

The biomass est imates

e n t i r e  t r a n s e c t .  I n

general,  a  pat te rn  o f  decreas ing dens i ty  was exh ib i ted  as  one moves f rom

t h e  i n s h o r e  t o  t h e  o f f s h o r e  s t a t i o n s . Th is  is  expected as  inshore  areas

are  genera l ly  cons idered to  be more product ive  in  te rms o f  suppor t ing  a

E l a r g e r  s t a n d i n g  c r o p  o f  z o o p l a n k t o n . B iomass es t imates  were  no t  d i rec t ly

c o r r e l a t e d  w i t h  p o p u l a t i o n  d e n s i t i e s  ( i . e . h igh  dens i ty–h igh b iomass and

v i c e  v e r s a ) ,  h o w e v e r , the  same genera l  inshore-o f fshore  t rend was ind ica ted.

B
Reasons fo r  th is  non-cor re la t ion  ( in  some cases)  o f  dens i ty  and b iomass

a r e  n o t  c l e a r ; perhaps one explanation would be the capture of more numerous

smal le r  o rgan isms, a l t h o u g h  n u m e r i c a l l y

B
not  necessar i l y  we igh more than la rger ,

f rom another  area.

dominant  in  the  sample ,  wou ld

l e s s  n u m e r o u s  orCanisms  co l lec ted
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Figure 1. T o t a l  zooplankton (number/m3) a n d  d r y  w e i g h t  b i o m a s s *  (mq/m3) f o r  s u m m e r ,  1 9 7 5 ,
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F i g u r e  3 . T o t a l  zooplankton (number/m3) a n d  d r y  w e i g h t  biomas~  (mg/m3) f o r  w i n t e r ,  1 9 7 6



TABLE 1. DOMINANT ZOOPLANKTON GROUPS

Station Summer, 1975 Fall, 1975 Ninter, 1976

1101

1102

1103

1204

1205

1205A

1206

1207

1308

1309

1310

1311

1412

other calanoids, Doliolida

cladocerans, Doiiolida

other calanoids,  Oithona sp.

cladocerans

cladocerans

.-

other calanoids, cladocerans

other calanoids,  chaetognaths,
gastropod veligers

Conchoecia sp ., other calanoids,
Centropages furcatus,Eucalanus
elongatus, Oncaea sp. ,cladocerans

chaetognaths, other calanoids,
Oithona SP., Eucalanus elongatus

other calanoids

other calanoids

cladocerans, other calanoids,
~ndinula vulgaris (males)

cladocerans, Oikopleura Paracalanus 5D.

cladocerans Conchoecia SP., Corycaeus s?.

other calanoids, Pyrocystis Paracalanus sp., Oithona SP.

cladocerans, Paracalanus sp, Paracalanus SP., Corycaeus sp.

cladocerans Paracalanus sp.

cladocerans, Temora turbinata .-

Oncaea sp., Oikopleura Paracalanus sp.

~onchoecia  SP., Paracalanus SP., Paracalanus sp.
other calanoids +

Paracalanus sp., cladocerans Faracalanus SP., Oikopleura  .—

Paracalanus sp., Oncaea sp. Paracalanus sp., Conchoecia  sp.

Paracalanus sp., Oncaea sp. Paracalanus sp.

Paracalanus  SP., o t h e r  calan- Paracalanus SP., Oikopleura
olds

Centropages furcatus, fish eggs, foraminiferans,
Acartia sp. Paracalanus sp,, Eucalanus

elongatus



w, w

TABLE I. DOl!INANT  zOOpLANKTON  G R O U P S  (cONT’D)

Station Summer, 1975 Fall, 1975 Minter, 1976

1413 anomurans, other calanoids Oncaea SP., Doliolida Paracalanus sp,

1414 other calanoids, Rhincalanus Paracalanus sp., Oncaea sp. Paracalanus sp., Conchoecia  sp.
coronatus, Llndinula  vulgaris
~

1415 other calanoids cyclopoid copepodites, Paraca?anus  sp.
Paracalanus spo
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W i t h  t h e  m a j o r  e x c e p t i o n  o f  Ctations  1308,  120b,  and 1205,  calanoid

b copepods were the dominant  zooplankton  group in most areas.

Fall,  1975

The lowest density and biomass estimates were recorded dur ing the

fall  sampling  p e r i o d . Samples  co l lec ted

the most marked decl ine in comparison of

Sta t ions  1415  and 1311 showed the lowest

durin~  th is  per iod  a lso  showed

i n s h o r e  t o  o f f s h o r e  s t a t i o n s .

defisit;r  and

(209 and 220/m3 and 2.3 and 2.4  r.g/m3,  respect ive ly )

showed the highest biomass es t imate  (72.6  mg/113) and

b iomass es t imates

w h i l e  S t a t i o n  1 1 0 1

Sta t ion  1205 the

h ighest  spec imen abundance (7,021/m3)(Figure  2). T h e  p o s t - h u r r i c a n e  s t a t i o n

B
(1205A)  showed a  drop in  spec ies  abundance as compared  to  Sta t ion  1205

but  re ta ined cirtually  the same bior,ass.

- A g a i n ,  t h e  don.inant  z o o p l a n k t o n  g r o u p  during  this period was primar-

ily  the calanoid  c o p e p o d s ,  a l t h o u g h  cladocerans  ~~ere abundant  in  the in -

s h o r e  s t a t i o n s  o f  T r a n s e c t s  I  a n d  I I . Acartia  sp. was found a t  S ta t ion

1412,  s u g g e s t i n g  t h e
P

appearance of Temora

s t a t i o n  ( 1 2 0 5 A )  i s  a

presence o f  water  o f  more es tuar ine  or ig in . The

turbinata  as  a  dominant  group  a t  t h e  p o s t - h u r r i c a n e

resu l t  o f  a  decrease in  the  cladoceran  p o p u l a t i o n

r a t h e r  t h a n  a n  i n c r e a s e  i n  t h i s  calanoid.
P

This  wou ld  suggest  tha t  perhaps

the mixing  of the water column by  the  hur r icane somehow adverse ly  a f fec ted

t h e  cladoceran  p o p u l a t i o n .

W i n t e r ,
D

1976

Samples  co l lec ted  dur ing  the  w in ter  sampl ing  per iod  compared most

f a v o r a b l y , in terms of organism density and biomass, with the summer sa.m-

P
p i e s . This period also showed the hi@lest  popu la t ion  dens i ty  and b iomass

o
o f  a l l  t h e  s e a s o n s . T h i s  w a s  d u e ,  p r i m a r i l y , to the great  a b u n d a n c e  o f
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Pa.racalanus  s p . i n  almost  a l l  o f

suZzest  this calanoid  c o p e p o d  i s

dencity  and biomass was recorded

the  samples  (’liable  1) ,  wh ich  wou ld

an ac t ive  wirlter  b r e e d e r . The higjhest

a t  S t a t i o n  1206,  w i t h  Paraculanus  SP.

being  the dominant group. A l though the same genera l  inshore-o f fshore

trend was present as in ottler  s e a s o n s , i t  was much less prcmounced. T h i s

i s  e s p e c i a l l y  t r u e  i n  T r a n s e c t  I V ,  w h e r e  i t  r e m a i n s  r e l a t i v e l y  c o n s t a n t

t h r o u g h o u t  a l l  t h e  s t a t i o n s ;  i n  T r a n s e c t 11 the t rend is  almost  r e v e r s e d ,

the  o f fshore  s ta t ions  showing greater  d ivers i ty  and b iomass than the

i n s h o r e  s t a t i o n s  ( F i g u r e  3).

A s  m e n t i o n e d  p r e v i o u s l y ,  t h e  d o m i n a n t  zooplankton  group is Paracalanus

Sp . Except ions  to  th is  inc lude Sta t ion  1102 where  the  os t racod Conchoecia  sp .

and the cyclopoid  copepod Oncaea sp. are dominant and Stat ion 1412,  w h e r e

f ish  eggs and foraminiferans  are  dominant  groups as  we l l  as  Paracalanus.

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

of the net passing through a recent spawn or a group  o f  eggs which  were

c lumped together .

Shannon–Weaver Diversity Index

The Shannon-Weaver diversity index showed the expected general trend

o f  i n c r e a s i n g  d i v e r s i t y  a s  o n e  p r o c e e d s  f r o m  i n s h o r e  t o  o f f s h o r e  ( T a b l e  2 ) .

S a m p l e s  c o l l e c t e d  i n  t h e  f a l l  g e n e r a l l y  s h o w e d  a  h i g h e r  d i v e r s i t y  t h a n  t h e

summer samples. This would also be expected due to  lower numbers of ani-

mals  co l lec ted in  the  fa l l  and,  as  a  resu l t ,  the  reduced presence o f  any

one group which dominated the sample. A l t h o u g h  c o m p l e t e  d i v e r s i t y  d a t a

f r o m  t h e  w i n t e r  s a m p l e s  a r e  n o t  a v a i l a b l e  a t  t h i s  t i m e ,  p r e l i m i n a r y  c a l -

c u l a t i o n s  i n d i c a t e  t h e  s a m e  i n s h o r e - o f f s h o r e  t r e n d , with a somewhat de-

c r e a s e d  d i v e r s i t y  o v e r a l l  d u e  t o  t h e  d o m i n a n c e  of  the Paracalanus  sp.  group.



-1o-

P

B
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TABLE 2.  SHANNON-WEAVER SPECIES DIVERSITY

S t a t i o n

1101

1102

1103

1204

1205

1205A

1206

1207

1308

.1309 .

1310

1311

1412 . .

1413

1414

1415

.

Summer, 1975

2.165

2.553

2.708

0.716

1.063

2.175

2.685

2.179

2.384

2.431

2.563

2.316

2.441

2.809

2.730

F a l l ,  1 9 7 5

2.085

2.526

2.830

1.613

1.692

2.414

2.551

2.363

2.399

2.487

2.825

2.754

2.185

2.515

2.570

2.769

$lj~t(a~, 1976

1.948

2.431

2.629

2.280

2.084

2.077

1.975

2.3?6

2.530

2.490

2 . 9 6 5

2 . 8 6 8

2 . 7 7 9

2.154

2 . 0 6 2
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SUMMARY

1 )  T h e  w i n t e r  s a m p l i n g  p e r i o d  s h o w e d  t h e  hi~hest  o v e r a l l

d e n s i t y  ad  biomass of al-l  the  seasons. Th is  was due pr imar i l y

hi~h  abundance
D

a n d  f a l l ,  w i t h

zooplatkton

t o  t h e
●

o f  t h e  Paracalanus  sp.  g r o u p . Wj.nter  was followed by summer

the fa l l  season showing the  lowest  va lues .

2)  An i n s h o r e - o f f s h o r e  p a t t e r n  o f  decreasin~  a b u n d a n c e

as one proceeds offshore was shown for al l  seasons. T h e  f a l l

the  most  marked dec l ine ,  fo l lowed by  summer  and w in ter . T h i s

l e s s  d i s c e r n i b l e  i n  t h e  w i n t e r  s a m p l e s .

and biomass

per iod showed

pat tern  was

.

3)  S h a n n o n - W e a v e r  d i v e r s i t y  i n d i c e s  i n d i c a t e d  a  t r e n d  o f  i n c r e a s i n g

d i v e r s i t y  f r o m  i n s h o r e  t o  o f f s h o r e .

4)  D i v e r s i t y  a p p e a r s  t o  b e  s l i g h t l y  h i g h e r  i n  t h e  f a l l  t h a n  i n  t h e

summer. P r e l i m i n a r y  c a l c u l a t i o n s  o f  w i n t e r  d a t a  w o u l d  i n d i c a t e  a  s i m i l a r

i n s h o r e - o f f s h o r e

seasons.

o

t r e n d ,  w i t h  l o w e r  o v e r a l l  d i v e r s i t y  t h a n  t h e  o t h e r  t w o


