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SUMMARY 

" c 

During  the  Superflux I1 cruise  (June  17-27, 1980), several experiments 
were u n d e r t a k e n   t o   i d e n t i f y   v a r i a b i l i t y  in r e s u l t s   t h a t  came from  procedural 
d i f fe rences   in   the   p rocess ing   of   ch lorophyl l   samples   p r ior   to   f luorometr ic  
ana lys i s .   Spec i f i ca l ly ,   t he   ques t ions   t o   be   addres sed  were: a )   d i d   f a i l u r e  
t o   i n i t i a l l y   p a s s   t h e  seawater sample  through a 300-pm mesh n y l o n   s c r e e n   t o  
remove l a r g e   z o o p l a n k t o n   c a u s e   s i g n i f i c a n t   d i f f e r e n c e s   i n   c h l o r o p h y l l  2 and 
phaeopigment  concentrations  over a spec i f i ed   pe r iod   o f  t i m e ;  b)   d id   samples  
which were immedia t e ly   f i l t e r ed   t h rough   t he  Whatman g l a s s   f i b e r   f i l t e r s   a n d  
h e l d   f o r  a s p e c i f i e d  time p e r i o d   y i e l d   s i g n i f i c a n t l y   d i f f e r e n t   r e s u l t s   f r o m  
- u n f i l t e r e d  seawater samples   he ld   fo r   t he  same pe r iod ;   c )  i s  t h e r e  a 
s igni f icant   d i f fe rence   in   resu l t s   o f   samples   p rocessed   immedia te ly   and   those  
h e l d   f o r  a 24-hour   ex t rac t ion   per iod?  

T-tests on group means i n d i c a t e d   t h a t   s i g n i f i c a n t   d i f f e r e n c e s  (a = 0 .05 )  
i n  phaeopigment a c o n c e n t r a t i o n s   d i d   r e s u l t   i n  samples  n o t   i n i t i a l l y   s c r e e n e d ,  
b u t   n o t   i n   t h e   c k o r o p h y l l  2 concen t r a t ions .   H igh ly   s ign i f i can t   d i f f e rences  
(a = 0.001) i n  group means were found i n  samples  which were h e l d   i n   a c e t o n e  
a f t e r   f i l t e r i n g  as compared t o   u n f i l t e r e d  seawater samples   he ld   for   the  same 
period.  No d i f f e r e n c e   i n   r e s u l t s  w a s  found  between  the  24-hour  extraction  and 
samples  which were processed  immediately.  

INTRODUCTION 

The intent   of   the   Superf lux  program w a s  t o   m o n i t o r   t h e   f a t e   o f   t h e  
eff luent   f rom  the  Chesapeake Bay. In   an   a t t empt   t o   ach ieve  a synoptic  view  of 
t he  plume, smaller s u p p o r t   c r a f t  were u t i l i zed   fo r   s imu l t aneous   s ampl ing .  The 
samples   for   f luorometr ic   eva lua t ion  were t h e n   t r a n s f e r r e d   t o   t h e  R/V Ke lez   fo r  
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subsequent analysi-s. One r e s u l t  of t h f s  program was the   fn t rwduct ion  of a 
time var iab le   be tween  sampl ing   and   ch lorophyl l  a determina t ion .  In a d d i t i o n ,  
s amples   exh ib i t ed   va r ious   deg rees   o f   p repa ra t ion ,  i .e . ,  some a r r i v e d  as j u s t  
samples  of seawater without   any  processing,  some were i n i t i a l l y   s c r e e n e d   w i t h  
a 300-vm mesh s c r e e n   t o  remove l a r g e r   z o o p l a n k t o n ,   a n d ,   i f   f a c i l i t i e s  were 
a v a i l a b l e ,  some were f u r t h e r   p r o c e s s e d   b y   f i l t r a t i o n ,   t h e   f i l t e r s   p l a c e d   i n  
ace tone ,   and   he ld   in   the   dark .  

An a t tempt  w a s  made t o   d e s i g n   e x p e r i m e n t s   a b o a r d   s h i p   t o   s i m u l a t e   t h e s e  
f a c t o r s   a n d   p o s s i b l y   i n d i c a t e   w h e t h e r   t h e y   c o n t r i b u t e d   t o   v a r i a b i l i t y   i n  
p igmen t   ana lys i s   r e su l t s .  The tests were n o t  an extensive s tudy   of   the  
s i tuat ion;   however ,   they  provided some i n s i g h t   i n t o   t h e   c o n d i t i o n s   u n d e r   w h i c h  
the   ana lyses  were conducted  and may p rov ide   t he  groundwork f o r   f u r t h e r  
i n v e s t i g a t i o n .  

MATERIALS AND METHODS 

I n   o r d e r   t o   i n v e s t i g a t e   t h e   e f f e c t s  of la rger   zooplankton   be ing   inc luded  
i n  a seawater sample   du r ing   t r anspor t ,   t en   r ep l i ca t e   s amples   w i thou t   i n i t i a l  
sc reening  were h e l d   f o r  a p e r i o d   o f   t h r e e   h o u r s   a l o n g   w i t h   t e n   r e p l i c a t e s   i n  
which  the seawater had  been  passed  through a 300-vm mesh screen .  The samples 
were h e l d   i n   t h e   o n e - l i t e r  opaque containers   which were being  used  for   sample 
t r a n s p o r t .  

A t  the   end   of   the  time per iod   the   unscreened  seawater was passed  through 
the  300-vm mesh s c r e e n   p r i o r   t o   a n a l y s i s .   C h l o r o p h y l l  a and  phaeopigment 2 
were measured us ing   t he   s t anda rd   f l uo romet r i c   t echn iques  as descr ibed  by 
Str ickland  and  Parsons (ref. 1). Ext rac t ion  was f a c i l i t a t e d  by  the  use  of a 
t i s s u e   g r i n d e r .   I n   e a c h  test  400 m l  of seawater were f i l t e r e d   f o r   a n a l y s i s .  

To con t r a s t   s amples   wh ich   a r r ived   aboa rd   sh ip   a l r eady   f i l t e r ed   w i th  
screened seawater samples, f ive r ep l i ca t e   s amples  were h e l d   i n  0.5-1 l i g h t -  
p r o o f   b o t t l e s   f o r  six hours .  A t  t h e  same time f i v e  400-ml rep l ica te   samples  
from t h e  same source  were f i l t e r e d   t h r o u g h   t h e   g l a s s   f i b e r   f i l t e r s ,   t h e  
f i l t e r s  were then   fo lded   w i th   t he   p l ank ton   i n s ide ,   p l aced   i n   15 -ml   cen t r i fuge  
t u b e s ,   a n d   h e l d   i n   t h e   d a r k   i n  10 m l  of 90% a c e t o n e   f o r  a similar per iod .  
Subsequent ly ,   the  seawater samples were f i l t e r e d   a n d   p r o c e s s e d  as descr ibed  
above . 

The  24-hour ex t r ac t ion   t echn ique  was compared with  immediate   processing 
by f i l t e r i n g  f ive 400-ml r e p l i c a t e s  and  holding  the filters i n   a c e t o n e   f o r  24  
h o u r s   i n  a f r eeze r .   F ive  400-ml samples were processed  immediately  for  
comparison. 

Expe r imen ta l   r e su l t s  were s u b j e c t e d   t o  a s t anda rd  t-test t o   i d e n t i f y  
s i g n i f i c a n t   d i f f e r e n c e s   i n   g r o u p  means. 
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RESULTS 

The mean ch lorophyl l=   concent ra t ion   for   the   t en  re l icate samples  which 
had  been  screened  pr ior   to   analysis  w a s  6.52 5 0.435 mg/m3*; t h e  mean f o r   t h e  
unscreened  repl icates  w a s  6.88 5 0.435 mg/m3. These  group means are not  
s i g n i f i c a n t l y   d i f f e r e n t  (a = 0.05). The mean concentrations  for  phaeopigments 

0.328 -mg/m3, respec t ive ly ,  which are s i g n i f i c a n t l y   d i f f e r e n t  at a = 0.05. 
- a for  screened vs. non-screened  samples were 2.42 5 0.244 mg/m3 and 2.99 + - 

A h igh ly   s ign i f i can t   d i f f e rence  (a - 0.001) w a s  found.between  group means 
for   both  chlorophyl l  2 and phaeopigment-a  concentrations  for  the  samples  in 
which t h e   f i l t e r s  were he ld   for   s ix   hours   vs .   the  seawater samples  held  for 
the  same period. The group means for  chloroph 11 2 were 0.76 5 0.025 mg/m3 
for   the  f i l tered  samples   and 0.45 + 0.106 mg/m3 for  the  non-fil tered  samples.  
Group means f o r  phaeopigments were 0.20 2 0.024 mg/m3 and  0.10 5 0.022 mg/m3, 
respectively.  

No s ign i f i can t   d i f f e rence  (a = 0.05) was found  between t h e  24-hour 
technique  and  those  samples  processed  immediately. Group means f o r  
chlorophyll 5 were 0.68 + 0.068 mg/m3 and 0.75 + 0.107 mg/m3, and those   for  
phaeopigment - a concentraiions were 0.15 4 0.018-mg/m3 and  0.17 5 0.045 mg/m3. 

I n  summary, t h e   r e s u l t s  of these   exper iments   ind ica te   tha t   s ign i f icant  
v a r i a b i l i t y   i n   r e s u l t s  can be  introduced i n  chlorophyll 5 ana lys i s  by 
d i f fe rences   in   the   p rocess ing  of samples   pr ior   to   f luorometr ic   analysis .  It 
is therefore  recommended that  uniformity  in  handling  be  emphasized when 
transferring  samples from the   suppor t   c ra f t .   Spec i f ica l ly ,  samples should  be 
f i l t e r ed   aboa rd   t he   suppor t   c r a f t  and t ransported  under   refr igerat ion in t he  
absence  of l i g h t .  
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* Group means are g iven   wi th   the i r   assoc ia ted   s tandard   devia t ions .  
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