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APPENDIX A .1

Glossary of Special Use Terminology
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APPENDIX A.  I

G l o s s a r y  o f  S p e c i a l  U s e  T e r m i n o l o g y

T h e  f o l l o w i n g ' l i s t  o f  t e n n s  a n d  d e f i n i t i o n s  i s  i n t e n d e d  t o  c o v e r

s p e c i a l  o r  p a r t i c u l a r  u s e s  o f  t e n n s  w h i c h  a r e  e i t h e r  p e c - u l i a r  t o  t h e  M R C

cont rac tor  languag€,  have mean ings  in  the  SONGS contex t  d i f fe r ing  f rom

- $ o r m a l  u s e  o r  h a v e  e v o l v e d  s p e c i f i c  o r  r e s t r i c t e d  m e a n i n g s  o v e r  t h e

c o u r s e  o f  t h i s  p r o j e c t .  I t  i s  n o t  i n t e n d e d t o  c o v e r  a l l  t e c h n i c a l  t e r m s

u s e d  i n  t h i s  r e p o r t .  S o n e  o f  t h e s e  t e n n s  a r e  f u r t h e r  d e f i n e d  i n  c o n t e x t

w i t h i n  t h i s  r e p o r t  a n d  i t s  a p p e n d i c e s ,  o r  i n  p r i o r  M E C  r e p o r t s .  F o r

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

h e r e  r e f e r s  t o  t h i s  r e p o r t

Af te r :  t he  t ime  pe r i od  o f  mon i t o r i ng  samp le  co l l ec t i on  f o l l ow ing

in i t i a l  f u l1  power  ope ra t i on  o f  Un i t  3  (Un i t  2  l nad  a l ready  been

brough t  up  to  fu l l  power )  and  w i th  o r  w i thou t  ope ra t i on  o f  Un i t  1 ;

t he  ac tua l  da tes  va ry  by  o rgan ism assemb lage  because  they  a re

based on a presumpt ion of  whether  the organisms might  respond.

imrnediate ly  (  instantaneous )  or  in  in tegrated f  as i r ion (  cumulat ive )

to  SONGS condi t ions.  For  icht l ' ryoplankton and macrozooplankton the

, 'A f t e r  pe r i od  beg ins  I  Ju l y  l 9B3  f o r  mys ids  t he  pe r i od  beg ins  a f t e r

Sep te rnbe r  L984 ,  and  fo r  ben thos  the  pe r iod  beg ins  January  1984 .

The  A f t e r  pe r i od ,  o f t en  re fe r red  t o  as  t he  "Ope ra t i ona l  Pe r i od "  i s
'  a  con t i nuous  t ime  span  f rom i t s  i n i t i a t i on  no ted  above  th rough  Lhe

presen t  and  i n to  the  fu tu re .

A.1- t



I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

B e f o r e :  t h e  t i n e  p e r i o d  o f  m o n i t o r i n g  s a m p l e  c o l l e c t i o n  b e f o r e

D e c e r n b e r  1 9 8 f  ,  w i t i r  o r  w i t h o t i t  o p e r a t i o n  o f  U n i t  1 .  A f t e r  t h a t

t i r n e ,  U l i t  2  c o o l i r r g  o p e r a t i o n s  c o r n p r i s e d  b o t h  c i : r c u l a t i o n  t h r o u g h

t h e  c o o l i n g  s y s t e m  a n d  a  h e a t e d  d i s c h a r g e ;  t h e  l e n g t h  o f  t h e  B e f o r e

p e r i o d  v a r i e s ' b y  m o n i t o r i n g  g r o u p  ( s e e  S e c t i o n  2 ) ;  f o r  s o n l e  g r o u p s

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

s a m P I i n g ,  w i t h  c o n s t r u c t i o n  r e f e r r i n g  t o  t h a t  o f  t h e  o c e a n  p o r t i o n

o f  t h e  c o o l i n g  s y s t e m s  o f  U n i t s  2  a n d  3 .

C o n t r o l  A r e a :  t h e  n o s t  p r o x i n r a t e  a n d  s i r n i l a r  h a b i t a t  f o r  m o n i t o r i n g

s a n p l i n g  t o  t h e  I n p a c t  A r e a  r + h i c l - r  i s  s u f f i c i e n t l y  r e r n o t e  f r o m  t h e

i n t a k e / d i s c h a r g e  s t r u c t u r e s  o f  U n i t  s  2  a n d  3  t o  b e

( h y p o t h e t i c a l l y )  b e y o n d  t h e i r  w i t h d r a w a l ,  e n t r a i n m e n t  o r

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

C o n t r o l  a r e a s  f o r  M E C  r n y s i d s  a n d  b e n t h o s  p r o j e c t s  a r e  g i v e n  i n

S e c t i o n  2 .

C o o l i n g  S y s t e m :  t h e  c o m p l e t e  o n c e - t h r o u g h  c i r c u l a t i n g  s e a w a t e r  s y s t e m

a t  S O N G S  i n c l u d i n g  t h e  i n t a l c e  s t r u c t u r e s ,  c o n d u i t s ,  s c r e e n w e l l s ,

P u m P s ,  c o n d e n s e r s ,  d i s c h a r g e  s t r u c t u r e s  a n d  a l l -  t h e  a d d i t i o n s  t o

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

h e a t ,  c h e m i c a l s  a n d  r a d i o n u c l i d e s

D e l t a :  t h e  d i f f e r e n c e  b e t w e e n  t h e  C o n t r o l  a n d  I m p a c t  v a l u e s  o f  e a c h  o f

a  s e t  o f . c e l l s  d u r i n g  e a c h  s u r v e y ;  t h i s  i s  t h e  b a s i c  v a r i a t e  o f  t h e

B A C I  a n a l y s i s ;  t h e  m e a n s  o f  t h e  B e f o r e  a n d  A f t e r  D e l t a s  a r e  t h e

v a l u e s  c o m p a r e d  i n  t h e  B A C I  t - t e s t .  T h e  c e 1 1 s  a r e  a b u n d a n c e  v a l u e s
'  

o f  i n d i v i d u a l  t a x a ,  f u n c t i o n a l  s u b s e t s  o f  t a x a  o r  p o o l s  o f  t a x a ;

t h e  c o r n p o s i t i o n  o f  c e 1 1 s  v a r y  w i t h  e a c h  r n o n i t o r i n g  g r o u p .
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E n t r a i n n e n t :  t h e  p r o c e s s  o f  c a p t u r i n g  a n d  r e l o c a t i n g  p a r c e l s  o f  w a t e r

( t h e  " e n t r a i n e d  w a t e r " )  a n d  p o r t i o n s  o f  t h o s e  p a r c e l s '  b i o t a  b y

t h e  f 1 o w  o f  d i s c h a r g e d  w a t e r  t h r o u g h  t h e  r e c e i v . i n g  w a t e r  i n  t h e

i m r n e d i a t e  v i c i n i t y  o f  t h e  d i s c h a r g e  p o r t s .  E n t r a i n m e n t  r e s u l t s

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

d i s c h a r g e d  w a t e r  a n d  t h e  r e l a t i v e l y  1 o w  s p e e d  a n d  d i f f e r i n g

d i r e c t i o n  o f  t h e  r e c e i v i n g  w a t e r ;  s e e  " W i t h d r a w a l "  f o r  c o n p a r i s o n ;

a t  SONGS Uni ts  2  and 3  Ent ra inment  resu l ts  in  the  upward  and

o f f s h o r e  t r a n s l o c a t i o n  o f  n e a r - b o t t o m  w a t e r  a n d  r n i d w a t e r  a n d  s o m e

o f  i t s  b i o t a

I m p a c t :  a  r e g i o n a l l y  s i g n i f i c a n t  r e s u l t  o f  a  S O N G S  e f f e c t  ( e q u a l s

s i g n i f i c a n t  e f f e c r ) .

I m p a c t  A r e a :  P o t e n t i a l  L n p a c t  A r e a  t h e  a r e a  f o n n o n i t o r i n g  s a m p l i n g

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

in f luence o f  the  SONGS Uni ts  2  and 3  in ta lce  and d ischarge

s t r u c t u r e s ;  t h e  l o c a t i o n s  o f  I r n p a c t  A r e a  s t a t i o n s  v a r y  w i t h

n o n i t o r i n g  g r o u p ;  I m p a c t  A r e a s  f o r  M E C  m y s i d s  a n d  b e n t h o s  p r o j e c t s

a r e  g i v e n  i n  S e c t i o n  2

I n t e r i n :  r e f e r r i n g  t o  t h e  p e r i o d  b e t w e e n  c o r n n e n c e m e n t  o f  t h e  s a r n p l e

c o l l e c t i o n s  f o l l o w i n g  t h e  f i r s t  p e r s i s t e n t  h e a t  g e n e r a t i n g

o P e r a t i o n s  o f  . U n i t  2  i n  J a n u a r y  L 9 B 2  a n d  t h e  f i r s t  q u a l i f y i n g

s a r n p l e  p e r i o d  f o l l o w i n g  s t a r t u p  o f  U n i t  3  I n t e r i m  d a t e s  a r e

b e t w e e n  3 1  D e c e r n b e r  1 9 B l  a n d  I  O c t o b e r  1 9 B 3  f o r  m y s i d s  a n d  b e t w e e n

I  D e c e m b e r  1 9 8 1  a n d  1  J a n u a r y  1 9 8 4  f o r  b e n t h o s .

M e c h a n i s m :  t h e  p h y s i c a l ,  c h e r n i c a l  a n d / o r  b i o l o g i c a l  c h a n g e s  i n  t h e

e n t r a i n e d  o r  r e c e i v i n g  w a t e r  b o d y  p r o d u c e d  b y  t h e  p l a n t  s o u r c e ,

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

c r e a t e  t h e  p o t e n t i a l  e f f e c t s .
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M o n i t o r i n g  G r o u p :  t h e  t a x o n o m i c  o r  f u n c t i o n a l  g r o u p  c o r n p r i s i n g  o n e  o f

t h e  f o u r  M E C  s u b p r o j e c t s ,  i .  e .  ,  z o o p l a n l c t o n ,  i c h t h y o p l a n k t o n ,

r n y s i d s  
- a n d  

s o f  t - b o t t o r n  b e n t h o s .

N e t  R e l a t i v ' e  E f  f e c t :  a  n l e a s u r a b l e  c h a n g e  i n  o n e  o r  m o r e  I m p a c t  A r e a

P o P t l l a t i o n s  a s  d e t e r m i n e d  b y  t h e  B A C I  a n a l y s i s  r e s u l t i n g  f r o m  o n e

o r  a n y  c o m b i n a t i o t r  o f  S O N G S  o p e r a t i o n s  r e l a t e d  m e c h a n i s r n s .  N e t

re la t i ve  change can resu l t  f rom a  change in  the  rnean abundance a t

C o n t r o l  i n  t h e  o p e r a t i o n a l  p e r i o d  u n a c c o m p a n i e d  b y  a  c h a n g e  i n

S O N G S  a b u n d a n c e s ,  a s  w e l l  a s  c h a n g e s  i n  A f t e r  S O N G S  a b u n d a n c e s .

O p e r a t i o n a l :  r e f e r r i n g  t o  t h e  s p e c i f i c  p e r i o d s  a f t e r  1  O e t o b e r  1 9 8 3

f o r  r n y s i d s  a n d  l  J a n u a r y  1 9 8 4  f o r  b e n t h o s  o r  t o  s u r v e y s  d . u r i n g  t h e

A f t e r  P e r i o d .  U n i t  I  r n a y  o r  m a y  n o t  h a v e  b e e n  o p e r a t i n g  i n  t h e

p e r i o d  l e a d i n g  u p  t o  a n y  g i v e n  O p e r a t i o n a l  
" o , n p l e  

c o l l e c t i o n .

P 1 a n t :  t h e  P h y s i c a l  p o w e r  p l a n t  f a c i l i t y  i n c l u d i n g  t h e  r e a c t o r ,

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

P l a n t  S o u r c e :  t h e d e s i . g n  o r  o p e r a t i o n a l  f e a t u r e  w h i c h  p r o d u c e s  t h e

p o t e n t i a l  e f f e c t .

P o t e n t i a l  E f f e c t :  t h e  t r a n s l a t i o n  o f  t h e  r n e c h a n i s m  o n  t h e  b i o t a  t o  a

g a i n  o r  l o s s  i n  p o p u l a t i o n  o f  a f f e c t e d  s p e c i e s ;  b y  M R C  d . e f i n i t i o n ,

t h e  r e s u l t  w o u l d  b e  a  B A C I  e f f e c t  i f  t h e  c h a n g e  w e r e  s t a t i s t i c a l l y

s i g n i f i c a n t  o n  a  l o c a l  s c a l e ;  i t  w o u l d  b e  a n  i m p a c t  i - f  i t  w e r e  a l s o

s i g n i f i c a n t  o n  a  r e g i o n a l  s c a 1 e .

P r e o p e r a t i o n a l M o n i t o r i n g :  r e f e r r i n g  t o  t h e  p e r i o d  b e f o r e  t h e  f i r s t

P e r s i s t e n t  h e a t  g e n e r a t i n g  o p e r a t i o n s  o f  U n i t  2 ;  t h e  d u r a t i o n

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

t h e  P r e o p e r a t i o n a l  s a m p l e s  a r e  g i v e n  f o r  e a c h  g r o u p  i n  S e c t i o n  2 .
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Preopera t i ona l :  re fe rs  to  P reopera t i ona l  Mon i to r i ng  samp les  and  to

base l i ne  and  Un i t  1  e f fec ts  s tud ies  sa rnp les  wh ich  were  no t  t a l cen  i n

the  SONGS/Con t ro l  con f i gu ra t i on  and  a re  the re fo re  no t  app rop r ia te

o r  needec l  f  o r  t he  BACI  ana lys i s ;  t he  nu rnbe r  and  da tes  va ry  w i th

mon i to r i ng  g roup .

S ign i f i can t  BACI  E f f ec t :  a  s i gn i f i can t  t - t es t  r esu l t  o f  t he  d i f f e rence

o f  means  o f  t he  Be fo re  and  A f t e r  poo l s  o f  De l t as .  Type  one  ( :

a l pha )  e r ro r s  a re  se t  a t  0 .05  o r  0 .10  depend ing  on  t he

p rede te rn i ned  power  o f  t he  t es t .  The  t - t es t  i s  two - ta i l ed  f o r

m y s i d s  a n d  b e n t h o s .

S O N G S  E f f e c t :  a  d e t e c t a b l e  c h a n g e  i n  t h e  I m p a c t  A r e a  p o p u l a t i o n s  w h i c h

c a n  b e  a s c r i b e d  t o  a  P l a n t  s o u r c e  a n d / o r  m e c h a n i s m .

S O N G S  O p e r a t i o n s :  p a r t i a l  o r  c o r n p l e t e ,  n o r r n a l  o r  , r l r r - n o n u a l  w o r l c i n g  o f

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

t r e a t m e n t  a n d  c h l o r i n a t i o n .

T a x a :  t a x o n o u r i c  g r o u p i n g s  a n d / o r  p o o l s  o f  t a x a  u s e d  i n  t h e  B A c r

a n a l y s  i s  .

T r o p h i c M o t i l i t y  ( r M )  g r o u p :  a  g r o u p  o f  s p e c i e s  t h a t  r e s e m b l e  o n e

a n o t h e r  i n  t h e i r  f e e d i n g  m o d e  a n d  g e n e r a l  s c a l e  o f  m o v e m e n t .

G r o u p i n g  w a s  p e r f o r m e d  w i t h i n  a n d  a c r o s s  t a x o n o m i c  c a t e g o r i e s

( p o l y c h a e t e s ,  c r u s t a c e a ,  m o 1 1 u s k s ,  e t c .  ) .

W i t h d r a w a l :  t h e  c a p t u r e  o f  p a r c e l s  o f  w a t e r  ( t i r e  " w i t h d . r a w n  w a t e r " )  a n d

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

r e s u l t  o f  t h e  o p e r a t i o n  o f  t h e  c i r c u l a t i n g  s e a w a t e r  p u m p s  o f  t h e

c o o l i n g  s y s t e m .
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A P P E N D I X  A . 2

D o c u r n e n t a t i o n  o f  C o u r p t r t e r  P r o g r a r n s

T a b l e  o f  C o n t e n t s

F i g u r e  D e s c r i p t i o n

D e s c r i p t i o n  o f  c o n t e n t s

A . 2 - 1  D o c u n e n t a t i o n  o f  p r o g r a m  u s e d  t o  g e n e r a t e  F i g u r e  1 - 3

A . 2 - 2  D o c u m e n t a L i o n  o f  p r o g r a r n s  u s e d  t o  g e n e r a t e  t a b l e s  a n d
f i g u r e s  p r e s e n t e d  i n  S e c t i o n s  3 . 1  a n d  3 . 2

A . 2 - 3  D o c u m e n t a t i o n  o f  p r o g r a m s  u s e d  t o  g e n e r a t e  t a b l e s  a n d
f  i g u r e s  p r e s e n t e d  i n  A p p e r - r d i x  

' C . 1  
f o r  m y s i d s

A . 2 - 4  D o c u n e n t a t i o n  o f  p r o g r a r n s  u s e d  t o  g e n e r a t e  t a b l e s  a n d
f i g u r e s  p r e s e n t e d  i n  A p p e n d i x  D  f o r  n y s i d s

A . 2 - 5  D o c u m e n t a t i o n  o f  p r o g r a r n s  u s e d  t o  g e n e r a t e
f i g u r e s  p r e s e n t e d  i n  S e c t i o n  3 . 3

A . 2 - 6  D o c u m e n t a t i o n  o f  p r o g r a r n s  u s e d  t o  g e n e r a t e  t a b l e s  a n d
f i g u r e s  p r e s e n t e d  i n  A p p e n d i x  C . 1  f o r  b e n t h o s

A , . 2 - 7  D o c u m e n t a t i o n  o f  p r o g r a n l s  u s e d  t o  g e n e r a t e  t a b l e s  a n d
f i g u r e s  p 1 ' e s e n t e d  i n  A p p e n d i x  D  f o r  b e n t h o s

t a b l e s  a n d
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A P P E N D I X  A . 2

D o c u m e n t a t i o n  o f  C o u r p u t e r  P r o g r a r n s

T h i s  A p p e n d i x  c o n t a i n s  f l o w  c h a r t s  t o  d o c u r n e n t  a l l  S A S  s o f t w a r e

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

r e p o r t .  E a c h  f i g u r e  s h o w s  t h e  f l o w  f r o m  t h e  M R C  d a t a  b a s e ( s )  t h r o u g h  S A S

s o f t w a r e  t o  t h e  f i n a l  t a b l e  o r  f i g u r e  p r e s e n t a t i o n .  A 1 1  S A S  p r o g r a m s

i i s t e d  h e r e i n  h a v e  b e e n  d o c u n e n t e d  i n  t h e  M R C  c o m p u t e r  s y s t e m  b y  t h e

- * s o f t w a r e  i n  t h e  D i s k  I n v e n t o r y  C o n t r o l  S y s t e r n .  T h e  l o c a t i o n  o f  t h e

d o c u m e n t e d  S A S  s o f t w a r e  i s  s h o w n  o n  e a c h  f i g u r e .

A.2-1



I

I
I

DBSONGS.YRT5  _  YR86

F IG13F  SAS

F IG13F  SAS compu tes
SONGS Un i

and  p l o t s  t he  week l y  ave rage  number  o f  pumps  f o r
t s  1 ,  2 ,  and  3I

I

I

gu re  A .2 - I .  Documen ta t i on  o f
-  The SAS program

repo r t  d ' i s k .

used  t o  gene ra te  F igu re  1 -3 .
p l aced  on  t he  i ch thyop lank ton

p rog ram
has  been

I
I

F l

4.2 -2
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t

TABLES 3-1 ,  3 .7
FIGURES 3-1  to  3 -6

DBTRANS.  YR79
DBMONTOR.  PREOP
DBMONTOR. INTERIM
DBMONTOR. OPERAIE

DBUVT.  YR79-86
DBSONGS.  YR79-86
DBTRYAN .  YRBO
OBTLOG .  YRB6

DBFOF.  YRBO-86
DBCORE. YR79-YRB6

MSTRATA SAS

MYS i DPC

I
I
I

MSTRATA SAS

MXSHELF SAS

MYSIDPC SAS

se  I  ec t  s  se  I  ec ted  spec  i  e  s  f rom da ta  ba  se  ,
ou tpu t s  number  pe r  t ow  fo r  each  s tage  and  f o r  a l l  s t ages  comb ined  e

compu tes  the  we igh ted  mean  number  pe r  cub i c  me te r in  the
c ross -she l  f  t r ansec t

co l l ec t s  phys i ca l / chem ica l  da ta  f r om MRC da ta  bases
p1  o t s  phys i  ca l  / chem j  ca l  da ta
runs  mu l t ' i p1e  reg ress ions  on  mys jd  abundance  w i t h  p / c  da ta

I
I
I
I
I

F igu re  4 .2 ' 2 .  Documen ta t i on  o f , p rog rams  used  t o  gene ra te  t ab les  and
-  f i qu res  p resen ted  i n  Sec t i on  3 .1 .  The  SAS p rog rams  l i s t ed

have  beeh  p lacec l  on  t he  mys id  r epo r t  d i sk . '  "

A . ' - J



DBMONTOR. OPERATE

MYLOSSES SAS
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I

MYLOSSES SAS se lec t s  se lec ted  spec ies  f r om
compu tes  ave rage  da i l y  i n t ake
a l  so  es t ima tes  o f  poss i  b l  e  d i

, { . + ^  k - - ^
u o L q  u o ) 9 ,

l  oss  pe rcen tag -e ,
f f use r  en t ra i  nmen t

a n o
I  o s s e s

I
I
I
t
I
I
I
I
I
I

F igu re  A .2 -2 .  ( con t

A .2 -4
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DBMONTOR.  PREOP
DBMONTOR. INTERIM
DBMONTOR. OPERATE

MSTRATA SAS

TABLES
a t
J  J T  J  T

I MSTRATA SAS se lec t s  se lec ted  spec ies  f r om da ta  base ,
ou tpu t s  number  pe r  s t r a tum fo r  each  raxon

MXSHELF SAS compu tes  the  we iEh ted  mean  number  pe r  cub i c  me te r  i n  t he
c ross -she l  f  t r ansec t

MBACITST SAS runs  assumpt ion  tes ts  on  Be fo re  da ta
runs  BACI  t - t es t  on  Be fo re  and  A f te r  da ta
compu tes  pe rcen t  change  in  abundance  a t  SONGS

I
I
I
I
I
I
I
I

F igu re  A .2 -2 .  ( con t .  )

4 .2 -5
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DBTRANS.  YR79
DBMONTOR.  PREOP
DBMONTOR. INIERIM
DBMONTOR. OPERATE

BROODFEM SAS

t
I

BROODFEM SAS se lec t s  se lec ted  spec ies  f r om da ta  base ,
ca l cu la tes  t he  rep roduc t i ve  i ndex  and
runs  ANC0VA on  the  da ta

I
I
I
I
I
I
I
I
I

F igu re  A .2 -2 .  ( con t . )

4 .2 -6
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I  MXSHEGSA{

I MTRANKAB sAtl

DBMONTOR. PREOP
DBMONTOR. INTERIM
DBMONTOR. OPERATE

MSTRATA SAS

MSTRATA SAS se lec t s  se lec ted  spec ies  f r om da ta  base ,
ou tpu ts  number  pe r  s t ra tum fo r  each  taxon

MXSHELF SAS compu tes  the  we igh ted  mean  number  pe r  cub i c  me te r  j n  t he
c ross -she l  f  t r ansec t

MYRANKAB SAS ranks  the  spec ies  by  abundance
runs  a  t - t es t  on  Be fo re  and  A f t e r  r anks

F igu re  A .2 -2 .  ( con t .  )

A .2 -7



T
DBUVT .  YR79-86

DBSONGS .  YR79_86
DBTRYAN .  YRSO
DBTLOG. YRB6

DBCORE. YR79-YRE6

F iGURES 3 -7  to  3 -18

I
@

i
I

I

MYS I DPC

I
MYSiDPC SAS

PCPLOT SAS

co l l ec t s  phys i ca l / chem ica l  da ta  f r om MRC da ta  bases
p io t s  phys i ca l / chem jca l  da ta
runs  mu l t i p l e  r eg ress ions  on  mys id  abundance  w i t h  p / c  da ta

p lo t s  con tou rs  f o r  qua r te r l y  means

I

I
I
I

I
t

F igu re  A .2 -2 .  ( con t . )

l \ .  a - 6



I uxsHrrr sns 
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DBMONTOR. PREOP
DBMONTOR. INTERIM
DBMONTOR. OPERATE

MSTRATA SAS

I
I

MSTRATA SAS sel  ects
ou rpu t s

MCLUSTER SAS c l us te r s

s e l e c t e d  s p e c i e s  f r o m  d a t a  b a s e ,
n u m b e r  p e r  s t r a t u m  f o r  e a c h  t a x o n

t h e  s p e c i e s  a n d  d a t e / s t a t i o n s  b y  a b u n d a n c e

I
I
t
I
I
I
I

F igu re  A .2 -2 .  ( con t .  )

A .  t - 9
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DBMONTOR. PREOP
DBMONTOR. INTERIM
DBMONIOR. OPERATE

MSTRATA SAS

I

FiGURE
c .  i - 1

I
I

MSTRATA SAS se lec t s  se lec ted  spec ies  f r om da ta  base .
ou tpu ts  number  pe r  s t ra tum fo r  each  taxon

McLUSTER SAS c l us te r s  t he  spec ies  and  da te / s ta t i ons  by  abundance

I
I
I
I F igu re  A .2 -3 .  Documen ta t i on

-  f o r  mys ids  i n
p laced  on  t he

used  t o  gene ra te  f i gu res  p resen ted
.  The  SAS p rog rams  I  j  s ted  have  been
d i sk .

o f  . p rog rams
Append i  x  C .  1
mys id  repo r t

A .2 -10
I
I
I
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DBMONTOR. PREOP
DBMONTOR. INTERIM
DBMONTOR. OPERATE

MSTRATA SAS

Assumpt ' i on  and  BACI
tes t  r esu l  t

f  t ' gu res
e .g .  D -1

Sea  son  a  I
De i  t a  p l  o t

f i  gu res
e .  g .  D -2

Abundance
p lo t

f i  gu res
e .  g .  D -3

Pat te rn
ana l ys i  s
f i  gu re  s

e .  g .  D -4

I
t

MSTRATA SAS

MXSHELF SAS

se lecLs  se lec ted  spec ies  f r om da ta  base ,
ou tpu ts  number  pe r  s t ra tum fo r  each  taxon

compu tes  t he  we igh ted  mean  number  pe r  cub i c  me te r  i n  t he
c ross -she l  f  t r ansec t

I
I
I
I
I
I

Documen ta t ' i on
fo r  mys ' i ds  i  n
p laced  on  t he

o f , p rog rams  used  t o  gene ra te
Append i x  D .  The  SAS p rog rams
mys id  repo r t  d j sK .

4 .2 - I t

f  i  gu res  p resen ted
I  i  s ted  have  been

F igu re  A .2 -4 .
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BENSPP SAS f i l t e r s  spec ies  and  s ta t ' i ons  t o  be  used  j n  c l us te r  ana l ys i s
-  ou tpu ts  da ta  base

xC lus te r  ana l yses  we re  run  by  EcoAna ' l y s i s  because ,  due  t o  t he  number  o f
va r i ab les  and  obse rva t ' i ons ,  t hey  cou id  no t  be  run  on  t he  MRC compu te r

F igu re  A .2 -5 . Documen ta t i on  o f  _p rog rams  used  t o  gene ra te
p resen ted  i n  Sec t i on  3 .3 .  The  SAS p rog rams
p1  aced  on  t he  ben thos  repo r t  d ' i  s k .

t ab les  and  f i gu res
I  i  s ted  have  been

DBBIO.  SUR15-72

BENSPP SAS

C l  us te r  ana l ys i  s
(  EcoAna l ys i  s ) *

TABLES
3-8 ,  3 -10 ,  3 -72 ,  3 -13

F I  GURES
3-20 ,  3 -22

4.2- r2
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TLONGSHR SAS co l l ec t s  t r oph i c -mo t i l i t y  g roups  and  s ta t i ons  f o r  Be fo re
and  A f t e r  pe r i ods

T INTER iM SAS co l l ec t s  t r oph i c -mo t i l i t y  g roups  and  s ta t i ons  f o r  I n te r im
per i  od

BENTM SAS ou tpu t  t r oph i c -mo t i i i t y  g roups  anc l  s t a t i ons  t o  be  used  i n
c l us te r  ana i yses  i n to  da [a  bases

*C lus te r  ana l yses  we re  run  by  EcoAna l ys i s  because ,  due  t o
va r i ab les  and  obse rva t i ons ,  t hey  cou ld  no t  be  run  on  t he

t h e
MRC

I
I srNrM sns 

-l

I
lC l  us te r  ana l ys i  s - l

I  
(  EcoAna l ys i  s ) *  |

number  o f
compure r

DBBIO.  SUR15-72

TLONGSHR SAS TINTERIM SAS

TABLES
? - q  ? - 1  1
J  J t

F iGURES
2 , - 2 1  ? - 2 ' 2 .
v  L r  t

F igu re  A .2 -5 .  ( con t .  )

A.2-13



DBBIO.  SUR15-72

TMTBLBT

TABLES
3-14 ,  3 -15

TMTBLBT  SAS pu t s  spec ies  i n to  t r oph ' i c -mo t ' i 1 i t y  g roups
tab l  es

and  c rea tes

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

F igu re  A .2 -5 .  ( con t .  )

4 .2 -14



DBBIO.  SUR15-72

BENSPP SAS

I

I
I

Env i  r onmen ta l
data f rom BENPC
miss jng  da ta  was
es t ima ted  by
EcoAna lys i  s

MISCREGS SAS

I BENS P P

MIScREGS sAS  runs  mu l t i p l e  r eg ress ions  on  se lec ted  spec ies  w i t h
env i  r onmen ta l  da ta

SAS f i l t e r s  spec ies  and  s ta t i ons  t o  be  used  i n  c l us te r  ana l ys i s
ou tpu ts  da ta  base

t
I
I
I
I

F igu re  A .2 ' 5 .  ( con t . )

A .2 -15
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t

I
. I eENrM sns I

Env i  r onmen ta l
da ta  f rom BENPC
miss ing  da ta  was
es t ima ted  by
EcoAna l ys ' i s

TLONGSHR SAS co l l ec t s  t r oph i c -mo t ' i 1 i t y  g roups  and  s ta t i ons  f o r  Be fo re
and  A f t e r  pe r i ods

T INTERIM SAS co l l ec t s  t r oph ' i c -mo t i l i t y  g roups  and  s ta t i ons  f o r  I n te r im
per t  oo

BENT l " i  sAs  ou t ,pu t  t roph i  c -mo t i  I  i  t y  g roups  and  s ta t i ons  to  be  used  j  n
c l us te r  ana l yses  i n to  da ia  bases

MIscREGS sAS  runs  mu l t ' i p1e  reg ress ions  on  se lec ted  spec ies  w i t h
env i  ronmen ta l  da ta

F igu re_  A .2 -5 .  ( con t .  )

DBBiO.  SURi5-72

TLONGSHR SAS TINTERIM SAS

MISCREGS SAS

4 .2 -16
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I

DBBIO.  SUR15-72

BENSET3 SAS
(  n o .  o f  s p p .  )

DBBiO.  SUROl -08
DBBiO.  SURlO ,  12  ,  13
DBBIO.  SUR15-72

BENSETUP SAS
(  i  nd .  spp .  )

o r
BENSETZ SAS
(  to t .  abund .  )

BBACITST SAS

DBPC.  SUR15-72

BENSET4 SAS
(b iomass )

TABLES
3-22 ,  3 -24 ,  3 -30 ,  3 -32

I
I
I
I

BENSETUP SAS

BENSETz SAS

BENSET3 SAS

BENSET4 SAS

BBACITST SAS

se lec t s  i nd i v i dua l  t axa  f o r  BACI  t es t i ng

compu tes  t o ta l  abundance  f o r  each  l oca t i on

compu tes  number  o f  spec ' i es  f  o r  each  
' l oca t  j  on

compu tes  t o ta l  b i omass  f o r  each  l oca t i on

runs  assump t ' i on  t es t s  on  Be fo re  da ta
runs  BACI  t - t es t  on  Be fo re  and  A f te r  da ta
compu tes  pe rcen t  change  in  abundance  a t  SONGS

I
I
I
I
I

F igu re  A .2 -5 .  ( con t .  )

4 .2 - I 7
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DBBI0 ,  SUR01-08 ,  10 .  12 ,  13
DBBIO.  5UR15-72

TMF I NAL

TABLES
^  ^ a
J  C J ,  J  L J ,  J  J l ,  J  J J

I
I

TMFINAL SAS

TBACITST SAS

pu ts  spec i  es  i  n t o  t r oph i  c -mo t i  1  i  t y  g roups  and
ou tpu t s  number  pe r  i oca t i on  f o r  each  g roup  and  subse t

runs  assump t i on  t es t s  on  Be fo re  da ta
runs  BACi  t - t es t  on  Be fo re  and  A f te r  da ta
compu tes  pe rcen t  change  in  abundance  a t  SONGS

I
I
I
I
I
I
I
I
I

F i  gu re_  A .2 -5 .  (  con t .  )

A .  2 -  i 8
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I
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BLONGSHR SAS
(  i  nd .  spp .  )

o r
BLNGSHRz SAS
(  t o t .  abund .  )

BLNGSHR3 SAS
(  no .  o f  spp .  )

BLNGSHR4 SAS
(b iomass )

TABLES
a  ^ a  5  ^ n
v  L v  t

I
I

BLONGSHR SAS

BLNGSHRZ SAS

BLNGSHR3 SAS

BLNGSHR4 SAS

se  I  ec t s

compu te  s

compu te  s

ex t rac t s

i nd i v i dua l  t axa  and  runs  l ongsho re  pa t t e rn  t es t s

to ta l  abundance  and  runs  l ongsho re  pa t t e rn  t es t s

number  o f  spec ies  and  runs  l ongsho re  pa t t e rn  t es t s

to ta l  b i omass  and  runs  l ongsho re  pa t t e rn  t es t s

I
I
I
I
I
I
I
I

F igu re  A .2 -5 .  ( con t .  )

A .  t -  L 9



DBBIO.  SUR15_72

TABLES
3-27, 3-29

TL0NGSHR SAS puts
runs

spec ies  i n to  t r oph i c -mo t i l i t y  g roups  and
1  bngsho re  pa t t e rn  ana l yses

t
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
t
I
I

F igu re  A .2 -5 .  ( con t .  )

4.2 -24
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BENPC SAS co l l ec t s  phys j ca l - chem ica l  da ta  and  ou tpu t s  a  da ta  base  t o
be  used  i n  p r i nc i pa l  coo rd ina te  ana l yses

I xP r i nc i pa l  coo rd ina te  ana l yses  we re  run  by  EcoAna l ys i s  because ,
t hey  we re  run  i n  con junc t i on  w i t h  t he  c l us te r  ana l yses  wh j ch  i ou ld  no t
be  run  on  the  MRC conrou te r

F igu re  A .2 -5 .  ( con t . )

DBPC .  SURi  5 -72
DBCORE.  YR79_86
DBTRYAN.  YRBO-81
DBTLOG.YR83Q1 ,YRB3Q4
DBTLOG. YR85Q2 , YRB5Q3
DBTLOG. YRB6Q3 , YRB6Q4

Pr inc i pa l  coo rd jna te l
a n a ' l y s i  s

(  E c o A n a l y s i  s ) *

FI  GURES
3-24 to 3-21

4.2 -21
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t
I

DBBIO.  SUR15-72

I
I  C1  us te r  ana lys i  I
|  

(  EcoAna lys i  s ) *  |

BENSPP SAS f i l t e r s  spec ies  and  s ta t i ons  t o  be  used  i n  c l us te r  ana l ys i s
ou tpu t s  da ta  base

*C lus te r  ana l yses  we re  run  by  EcoAna l ys i s  because ,  due  t o  t he  number  o f
va r j ab les  and  obse rva t ' i ons ,  t hey  cou ld  no t  be  run  on  t he  MRC compu te r

l
I erNsep sns I

F igu re  A .2 -6 .  Documen ta t i on
-  i n  Append i x  C .

on  t he  ben thos

o f  p roq rams  used  t o
1 .  The  SAS p rog rams
repo r t  d i  s k .

A .2 -22

gene ra te  t ab l  es
I  i  s ted  have  been

pre  sen ted
p 1 aced

TAB LES
I  t -  (  |
v . r  v t  v r
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I
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i
i BEI{TM sAS-l

I
I

l ^ , 1
i L  r u s L e r  a n a  r y s t  s  I

TLONGSHR SAS co l l ec t s  t r oph i c -mo t i l i t y  g roups  and  s ta t i ons  f o r  Be fo re
and  A f t e r  pe r i ods

T INTERIM SAS co l l ec t s  t r oph i c -mo t i l i t y  g roups  and  s ta t j ons  f o r  I n te r im
pe r i  od

BENTM SAS ou tpu t  t r oph i c -mo t ' i 1 i t y  g roups  and  s ta t i ons  t o  be  used  i n
c l  us te r  ana l yses  ' i n t o  da ta  bases

*C lus te r  ana l yses  we re  run  by  EcoAna ' i y s i s  because ,  due  t o  t he  number  o f
va r i ab les  and  obse rva t i ons ,  t hey  cou ld  no t  be  run  on  t he  MRC compu te r

F ' i  gu re  A .2 -6 .  (  con t  .  )

DBBiO.  SURl5-72

TLONGSHR SAS TI NTERIM

I

TABLES
c .7 -2 ,  C .1 -4 ,  C .1 -6 ,  C . i -B

A .  t -  t 5



DBBIO.  SURi5-72

TMTBLBT SAS

TABLES
C.  1 -9  to  C .  1 -12

TMTBLBT SAS pu ts  spec ies  j n to  t r oph i c -n ro t i l i t y  g roups  and  c rea tes
tab l  es

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I

F ' i gu re  A .2 -6 .  (  con t .  )
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DBBIO.  SUR15-72

BENSET3 SAS BLNGSHR3 SAS

Assunrp t i  on  and  BACI
tes t  r esu l  t

f i gu res
e .  g .  D -157

Seasona l
De1  t a  p1  o t

f i  gu res
e .g .  D -158

Abundance
p lo t

f i  gu res
e .  g .  D -159

Pa t te  rn
ana l ys i  s
f  i  gu res

e .  g .  D -160

BENSET3 SAS compu tes
Con  t ro  I

BLNGSHR3 SAS compu tes

number  o f  spec ies  f o r

t he  number  o f  spec ies

each  l oca t i on ,  SONGS and

fo r  each  s ta t i on

F ' i gu re  A .2 -7 .  Documen ta t ' i on  o f  p rog rams  used  t o  gene ra te  f  i  gu res  p resen ted
-  f o r  ben th i c  numbe ' r  o i  spec ies  i n  A fpend i x  D .  T f re  SRS p rog rams

l i s t ed  have  been  p l aced  on  t he  ben thos  repo r t  d i sk .

A .2 -25
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DBBI0 .  SUR01-08 ,10 .  12 .  i3
DBBIO.  SUR15-72

I
I

IFTGBIYR I
lsASl

Assump t i on  and  BACI
tes t  r esu l  t

f i gu res
e .g .  D -161

Abundance
p lo t

f  i  gu res
e .  g .  D -163

BLNGSHR2

Sea  son  a  I
De1  t a  p1  o t

f i gu res
e .  g .  D -162

Pa  t t e  rn
ana l ys i  s
f i  gu res

e .  g .  D -164

BENSET2 SAS compu tes  to ta l  abundance  fo r
Con t ro l

BLNGSHRZ SAS compu tes  the  to ta l  abundance

e a c h  l o c a t i o n ,  S O N G S  a n d

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

F igu re  A .2 -7 ( con t . )

4.2 -26
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DBPC.  SUR15-72

BENSET4 SAS BLNGSHR4 SAS

Assump t i on  and  BACI
tes t  r esu l  t

f i gu res
e .  g .  D -165

Seasona l
De1  t a  p1  o t

f i  gu res
e .  g .  D -166

Abu  nda  n  ce
p io t

f i gu res
e .  g .  D -167

Pa t te  rn
ana l ys i  s
f i gu res

e .  g .  D - i 68

BENSET4  sAS  compu tes  t o ta l  b i omass  f o r  each  l oca t j on .  S0NGS and
Con t ro  I

BLNGSHR2 SAS con rpu tes  the  to ta l  b iomass  fo r  each  s ta t j on

F igu re  A .2 -7 .  ( con t .  )

A . L - L I
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DBBI0 .  SUR01-08 ,  10 .  12 ,  13
DBBIO.  SUR15-72

TMFINAL SAS TLNGSHR SAS

i

r l b l ) L  i
sAS i

Assump t i on  and  BACI
tes t  r esu l  t

f i  gu res
e .  g .  D -169

S e a  s o n  a  I
D e 1  t a  p 1  o t

f i g u r e s
e .  g .  D - i 7 0

Abundance
p1  o t

f i  gu res
e .  g .  D -171

Pa  t t e  rn
ana l ys i  s
f i gu res

e .  g .  D -172

TMF iNAL  SAS pu t s  spec jes  i n to
abundance  fo r  each

TLNGSHR SAS pu t s  spec ies  i n to
abundance  a t  each

t roph i c  mo t i l i t y  g roups  and  compu tes  t he
a t  SONGS and  Con t ro l

t r oph i c -mo t i l i t y  g roups  and  compu tes  t he
s ta t i  on

F igu re  A .2 -7 .  ( con t .  )

4.2 -28
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DBBI0 .  SUR01-08 ,  10  ,  12  ,  13
DBBIO.  SURi5-72

BENSETUP SAS BLNGSHR SAS

Assump t i on  and  BACI
tes t  r esu l  t

f i gu res
e .  g .  D -309

Sea  son  a  I
De ' l t a  p l o t

f i gu res
e .  g .  D -310

Abundance
p io t

f i gu res
e .  g .  D -311

Pa t te  rn
ana l ys i  s
f i  gu res

e .  g .  D -312

I
I

BENSETUP SAS se lec t s  spec ies  t o  be  useo
abundance  fo r  each  a t  SONGS

BLNGSHR SAS se lec tes  spec ies  t o  be  used
abundance  a t  each  s ta t i on

in  ana l yses  and  compu tes  t he
and  Con t ro l

i n  ana l yses  and  compu tes  t he

I
I
I
I
I
I
I

F i  gu re  A .2 -7 (  con t .  )

4.2 -29
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APPENDIX  B

Field and Laboratory Protocol
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APPENDIX B

Fie ld and Laboratory Protocol

B .1  MYSTDS

8 .1 .1  F ie l d  Samp l i ng

A .  Mob i l i za t i on
1-  Schedule cru ise dates so as to  avoid conf l ic ts  wi th  other

-  programs for  use of  the vessel  and equipment .
a-  Reserve Min i -Ranger  as soon as the cru ise dates have

been establ ished.  S ign up for  the Min i -Rang€r ,  the
auxil iary transponder, and the battery power source at
ECO-M. I f  the min i ranger  has a l ready been s igned out  by
another group, either reschedule the mysid su:nzey or
reguest  that  the other  group reschedule the i rs .

b .  Rese rve  the  use  o f  t he  vesse l  Lo -An .  I f  a  schedu l i ng
conf  l ic t  ex is ts ,  e i ther  rescheduG-the mysid cru ise or
i nves t i ga te  the  poss ib i l i t y  t ha t  t he  o the r  c ru i se  be
reschedu led .

c .  Reserve vehic les as soon as the cru ise dates have been
establ ished.  S ign up for  the MEC s- takebed t ruck for  the
boat  loading day and for  the second day of  the cru ise,
and sign up for the MEC pick-up truck for the f irst day
o f  t he  c ru i se .

2-  Not i fy  boat  capta in and crew as soon as the cru ise dates have
been establ ished.  The f ie ld  crew consis ts  of  3  crew members
and the boat  capta in.

3.  The week before the cru ise,  not i fy  Cal i forn ia F ish and Game
(237-7311)  and  Camp Pend le ton  (725 -4OOZ)  o f  t he  c ru i se .  F i sh
and Game wi l I  request  the fo l lowing in format ion:  co l lector 's
permi t  number,  the boat 's  nane and s ize,  the number of  crew,
what  wi l l  be caught ,  what  k ind of  gear  wi l r  be 'used,  the
cru ise dates,  hours of  co l lect ion,  and locat ions to  be
sampled. Camp Pendleton wil l  want to know the cruise dates
and the locat ions to  be sampled.  I f  Camp Pendleton advises
that  mar ine act iv i t ies are.scheduled tha i  would prohib i t  the
sampl ing act iv i t ies,  reschedule the cru ise.

4-  Check SONGS operat ional  s tatus wi th in  2 hours of  scheduled
depar tu re ;  sh i f t  supe rv i so r  ( zL4  -  492 -z roa  x  564L2  o r  x
86 L44)

5 .  Ca l i b ra te  f l owmete rs .
a.  Coord inate the t iming of  th is  procedure wi th  the

Ichthyoplankton pro ject  so that  meters used for  both
cru ises can be ca l ibrated at  the same t ime.

b .  Take  f l owmete rs ,  f l ov rme te r  ca l i b ra t i on  s t i cks ,  a
stopwatch,  and some data paper  on a c l ipboard to  Y Dock
at  Oceanside Harbor .
i .  F ind the marked 20 meter  length on Y Dock.
i i .  At tach two f lowmeters to  the f lowmeter  ca l ibrat ion

st ick.  Note the i r  ser ia l  numbers and the i r  s tar t
readings.  Lower them into the water  at  one of  the
20 meter  mark ings;  whi le  keeping them hor izonta l ,
br isk ly  walk  to  the other  20 meter  mark ing.  The
walk wi l l  be t imed wi th  a s topwatch by another

B- I.
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technic ian.  The walk  should take about  11 seconds.
Record the er'rd mete:: reading. Do not al low the
f l owmete rs  (espec ia l l y  TSK)  to  sp in  wh i l e  i n  t he
a i r .

i i i .  Repea t  s tep  i i  un t i l  you  have  ten read ings  fo r  each
meter  used by the mysid and ichthyoplankton
subpro j  ec ts

c.  F lowmeter  ser ia l  numbers,  beginning to  ending readings
for  each repet i t ion,  and e lapsed t ime for  each 20 m walk
are recorded and entered in to the.  f lowmeter  ca l ibrat ion
data base upon return to  the laboratory.

5-  The day before the cru ise,  p lace auxi l iary  i ransponder  at  Don
L i t e .
a.  Access to  Don L i te  is  v ia  the Las Pulgas Gate wi th  a Camp

Pendleton Base permi t
b.  Once Past  the entrance gate,  take the f i rs t  road le f t

that paralIels the freeway heading north. Take another
le f t  approx imate ly  1.8 mi les f rom guard gate onto a d i r t
road leading under  the f reeway and foI1ow i t ,  as far  as
i s  p ruden t ,  t o  t he  Don  L i t e  s t ruc tu re  on  the  c l i f f s
over look ing the ocean.

c.  Fasten the t ransponder  to  the wood st ructure.  Connect
the  two  ba t te r i es  to  each  o the r  i n  se r ies  (pos i t i ve  to
negat ive) ,  then to  the t ransponder  (negat ive to  the
b lack  c l i p ,  pos i t i ve  to  the  red  c l i p  on  the
t ransponder) .  Point  the rounded por t ion of  the antenna
of fshore and a few degrees downcoast .

7  -  Arrange for  one of  the crew to br ing the min i ranger  console,
cable and antenna to the boat with them on the morning of the
c ru i se .

8 -  Load the boat  wi th  the gear  l is ted on the "mysid cru ise
equipment  l is t " .  The boat  is  usual ly  loaded the day before
the cru ise.  The gear  is  s tored in  the MRC storage a iea wi th
the fo l lowing except ions :
a .  wedge  b lock  w i th  shack les - - kep t  on  boa t ,
b .  d iv ing gear- -personal  proper ty  of  one of  the crew

members and loaded morning of cruise,
c-  fou l  weather  gear  and boots- -kept  by the crew members

and loaded morning of cruise,
d.  thermometer- -use temperature probe that  is  used by the

MRC F ish  P ro jec t  o r  ge t  one  f rom ECO'M,
e.  f ie ld  forms,  paper  towels ,  and dr ink ing water- -kept  in

MEC o f f i ce ,
f .  min i ranger  and equipment- - in  ECO-M shop area.

9 .  Load  s led  (ep iben th i c  samp le r )  on  Lo -An
a.  Temporar i ly  moor  Lo-An at  the launch ramp.
b.  Deploy s led at  the-n6r thern launch ramp.
c .  A t tach  s led  to  Lo -An  w inch  cab1e ,  wa lk  the  s led .  ou t  pas t

the launch dock l -and winch i t  on board the boat .

B . 'Depar t  ha rbo r  f o r  samp l ing  s i t e
1.  F i t  and bol t  chaf ing g"ar  and net  onto sampl ing s led.
2.  Mount  f lowmeters ont"  the sampl ing s led wi i f r  the mount ing

sc rew (Do  no t  ove r - t i gh ten ) ,  one  i ns ide  the  mou th  ( " i nne r " )
on bungie cords,  one af ,ov"  the mouth f rame ("upper") 'w i i f r  tUe
mount ing-  screw,  and the th i rd  above the r ight  s led runner
( "ou te r " ) .  Reco rd  the  f  l owmete r  se r ia l  numb&s  on  the  f i e ld
samp l ing  l og  shee t  

B_z
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3 .  A t tach  ne t  t ag  l i ne  to  the  l ower  po r t i on  o f  f rame.
4 -  Fo rma l i ze  a t  l eas t  s i x  cases  o f  qua r t  j a rs  to  be  used  du r ing

the cru ise.  To do th is  ,  f  i11 each j  ar  about  L0" / "  fu l l
(approx i -mate ly  one inch)  wi th  formal in  f rom the carboy
labe led  " f o rma l i n  pH  7 .0 "

5.  Prepare ins ide and . top labeIs.  Cru ise number and date can be
f i l l ed  i n  a t  t h i s  t ime .

6.  S" !  uP min i ranger  equipment  (console and antennae)  in  the
pi lo t  house.  The min i ranger  der ives i ts  power i rom the
boa t ' s  gene ra to r

C.  Arr ive at  sampl ing locat ion
1.  Sarnpl ing-canrrot  begin unt i l  t  hour  af ter  sunr ise.
2-  The cru ise leader  records s tar t ing f lowmeter  readings on the

f i e ld  samp l ing  no tes .
3.  cheek net  cod end,  make sure knots (2-3 overhand knots)  are

t ight  and secure,  and c l ip  wi th  cod end buoy.  Rol l  net  up
towards mouth.
Le t  ou t  ne t  t ag  l i ne .
Move epibenth ic  s led onto the t ransom, being carefu l  not  to
damage the "upper"  f lovrmeter  wi th  the winch cable.
a-  one crew member operates the hydraul ic  contro ls  for  the

U-f rame and winch.
b.  One crew member guides the s led by put t ing one foot  on

the f ront  midpoint  o f  the lower f rame of  the sred whi le
pul l ing the upper  f rame toward h im.  This  causes the
s led runners to  l i f t  up f rom the deck;  the weight  o f  the
crew member prov ides s tabi l i ty  whi le  the sred is  moved
to the s tern.  The hydraul ics operator  moves the s led
careful ly by moving the U-frame and keeping an even
tension on the winch cable.  when the s led is  rest ing on
the t ransom, the r ider  d isembarks but  s t i l l  s teadies the
s led

6.  Upon a s ignal  f rom the sk ipper
a t  p rope r  speed  ( "a .  I  m /s
sampl ing commences.
a-  S ix  t ransects- - three near  SONGS and three located f rom

L7 .5  t o  18 .5  km sou th  o f  SONGS- -a re  samp led .  A t  each
transect ,  s ix  tows are taken.

b.  Lower the s led in to the water .
i .  One crew member operates the hydraul ic  contro ls

for  the U- f rame and winch.
i i .  One crew member s tays at  the s tern to  ass is t  i f  the

s led  beg ins  to  tu rn  be fo re  i t  en te rs  the  wa te r  o r
i f  o the r  p rob lems  a r i se .

i i i .  The th i rd  crew member measures the cable re leased
using a hand held meter  wheel .  The amount  of  cable
re leased is  equal  to  three t imes the maximum depth
sampled for  the tow.  The cable is  then marked,
us ing duct  tape,  to  ind icate the end point  requi red
fo r  each  tow  (Tow I  =  1  s t r i p  o f  duc t  t ape ,  Tow 2  =  2
s t r iPs  ,  e t c .  )

c .  Hydraul ics are turned of f  dur ing the tow.
d .  The  c ru i se  l eader  no tes  the  s ta t i on  and  t ime  the  tow

began in  s tandard (pST) t ime on the f ie ld  sampl ing
no tes .

that  the boat  is  on course and
or  2  kno ts -Lo -An  1800  RPM) ,

B-3
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e .  The  boa t  cap ta in  no tes  the  t ime .  f a thomete r ,  and
min i ranger  readings for  the s tar t  o f  the tow on the
c ru i se  tow  da ta  shee t .

f .  The  s led  i s  t owed  (o f f sho re ,  a t  abou t  zz0o )  be tween
i soba ths  (Tow  1=  6 -8  m ,  Tow  2  =  8 -12  m , ,  Tow  3  =  LZ -15  m ,
Tow 4  =  15 -23  m ,  Tow  5  =  23 -30  m ,  Tow  6  =  30 -37  m) .  The
loat  capta in keeps t rack of  the bot tom depth

g.  The boat  capta in s ignals  when the maximum tow depth has
been reached and the s led is  re t r ieved
i .  The hydraul ics are turned on.
i i .  The  s led  i s  b rough t  on to  the  boa t . .

a)  One crew member operates the hydraul ics.
b)  Two crew members guide the s led forward on the

deck ( they are at tempt ing to  get  as much of
the  ne t  on  the  deck  as  poss ib le ) .

c)  I f  the net  conta ins aLot  o f  sand,  the sample
is  d iscarded and the tow repeated.  Excessive

rh e c ru i s e 1 " "d.: :'* "1x1i? i fj", TIi : i " fr?{itl # ":slil;;l' .,
t he  f i e ld  sampr ing  no tes .  He /she  v i sua r l y  i den t i f i e i  r he
water  co lor  and est imates the percent  c loud coverage,  wind.
d i rec t i on ,  w ind  ve loc i t y ,  swe11  he igh t ,  and  d i rec t i on .  Fo r
a l l  bu t  t he  l as t  t ow  fo r  each  t ranJec t ,  t he  c ru i se  l eader
measures and records the bot tom temperatufe us ing the
temp-erature probe and determines the water clarity by using
the Secchi  d isk (water  c lar i ty  = depth at  which Secchi  a i "k  is
no  l onge r  v i s i b l e ) .
The other two crew members wash down the net after each tow,
beginning at the mouth and working towards the cod end. when
necessary,  one crew member wi l l  ho ld up areas of  the net  whi le
the other crew member washes them. I. lhln al l  of the sample has
been washed to the cod end,  the end is  he ld over  a f ive gal lon
bucket ,  unt ied,  and carefu l ly  washed in to the bucket .  The
bucket  is  t ransferred to  the sampre preservat ion s tat ion.
The cod end is  re t ied,  the cod end buoy reat tached,  and the
net  ro l led to  the mouth in  preparat ion for  the next  tow.
At  the preservat ion s tat ion,  a  crew member washes the tow
sample t_hrough a .333 nm mesh screen,  removes the larger
p ieees of  a lgae and detr i tus,  and stores the sampre in  as many
quart jars as needed or in a f ive gallon bucket when require<|.
r f  the quar t  jars  do not  a l ready conta in formal in  or  i f  a
bucket  is  used,  formal in  is  added to the sample to  make up a
107"  fo rma l i n  so lu t i on .  Each  j a r  o r  bucke t  t J  Laue t l ed  i ns ide
and out  wi th  the cru ise number,  date,  sampre t ime,  sample
loca t i on ,  i a r  number ,  and  to ta l  number  o f  j a rs  (o r  6ueke is )
requ i red  to  s to re  the  samp le .  The  f i e ld  samp l ing  no tes  w i l l
a lso eonta in th is  in format ion.

D .  P roceed  to  the  nex t  t ransec t
l . R,epeat  sampl ing s teps D2-9 above,  at  next  t ransect  l ine wi th

the fo l lowing except ion:  the cable mark ings which were
measured and taped for  each tow on the f i rs t  t ransect  l ine,
are used for  the cable length for  the tows on the other  f ive
t ransect  l ines.  The tape markers are removed f rom the cable
dur ing each tow on the last  t ransect  to  be sampled.
The t ransect  l ines for  the f i rs t  day of  sampl ing are at  MRC x
!9C^  _= -  2500 ,  3000 ,  3500  and  f o r  r he  second  d l y  a r  17 ,500 ,
18  , 000 ,  and  18  , 500 .

B -4
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Transect l ines can be offset up to several hundred meters to
avo id  ke lp  p lan ts ,  g i l 1  ne ts ,  e t c .

E.  Return to  harbor
1.  At  the end of  sampl ing on the f i rs t  day,  the f lovmeters are

removed f rom the s led,  r insed wi th  f resh water ,  and stored
for the night. The sampling net is suspended by the cod end
from the U-frame to dry, and the miniranger is returned to the
MEC fac i l i ty  for  overn igt r t  s torage.
At the end of sampling on the second day, the f lowmeters are
removed f rom the s led,  r insed wi th  f resh water ,  and returned
to the i r  s torage boxes;  the net  is  removed f rom the s led and
p laced  i n  i t s  s to rage  bag .
Upon return to the harbor on the second day, al l  gear and
samples are off loaded and returned to the laboratory.
The s led is  r insed of f  a t  the harbor  boat  wash area (but  you
must  br ing your  own hose) .

F .  Demob i l i za t i on

2.

3 .

4 .

I .

2 .

Return min i ranger  equipment  to  the ECO-M storage s i te .
a.  Retr ieve auxi l iary  t ransponder  f rom remote s i te .
b.  Return console,  eable,  and antenna f rom Lo-An to ECO-M.
Wash used nets and bags.  Inspect  nets  for  tea is ,  repai r  smal I
r ips.  Bad1y torn nets  should be del ive led to  Ul lman Sai ls  in
San Diego for  repai r .
Empty and replace the fresh water in the f lowmeters.
Replace any lost  or  broken cru ise gear .
Prepare cru ise repor t  for  pro ject  invest igator .

3.
4 .
5 .

I
I
I
I
I
I
I
I
I
I

B. 1.  2  Laboratory Analys is

.A.  Sample preparat ion
1.  In  the wet  laboratory,  c lean the sample to  remove formal in ,

sand,  and detr i tus.  Save the formal ized sea water  and sample
labe1. Rinse any large, non-mysid animals over the sample and
save them. They wil l  be returnerl to the sample after i t  is
sorted. Specif ic cleaning techniques vary depending on the
cond i t i on  o f  t he  samp le ,  as  fo l l ows :
a.  Samples wi thout  sand or  det r i tus -  pour  sample through a

,  s ieve of  .333 mn or  smal ler  mesh.  Rinse thoroughly  wi th
f resh water .

b.  Sand samples -  t ransfer  a  por t ion of  the sample to  a
c lean  qua r t  j a r ,  f i l l  j a r  w i th  tap  wa te r  ( samp le  to
wa te r  ra t i o  =  f  t o  5 ) ,  sw i r l ,  and  pou r  wa te r  and
suspended mater ia l  through a s ieve of  .333 nm or  smal ler
mesh. Repeat unti l  only sand remains in j  ar (thi.s
P rocess  usua l l y  requ i res  a t  l eas t  f i ve  wa te r  r i nses ) .
Discard sand,  and repeat  process wi th  another  por t ion of'  
the sandy sample.  Repeat  procedure unt i l  the ent i re
sample has been cleaned

-  c .  Red  a lgae  o r  o the r  l a rge  de t r i t us  samp les  -  s tack  a  4 .75
ntm mesh meta l  screen on top of  a  .300 mm mesh meta l
screen.  Transfer  a  smal l  por t ion of  the sample to  the
toP screen and wash i t  w i th  the water  sprayer .  Af ter  a
thorough rinsing; manually remove the contents from the
large mesh screen,  inspect  to  ensure that  there are no
trapped mysids,  d iscard,  and repeat  t t re  procedure wi th
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another  por t ion of  sample.  When c leaning red a1gae,
make sure the rinsed algae only forms a thi,n layer on the
top screen;  s tacks or  th ick layers of  a lgae shoutrd not
be a l lowed to form.  Turn a lgae f requent ly  so that  a l l  o f
i t  is  exposed to the spray.  Cont inue_ procedure unt i l
sample is  as c lean as poss ib le .  The less red a lgae le f t
i n  t he  samp le ,  t he  eas ie r  i t  w i l l  be  to  take  re l i ab le
subsamples;  th is  procedure can be t ime consuming,  but
i t  i s  essen t i a l .

Put  c lean sample in to ca l ibrated (by 4000 rn l  increments)  5
gal Ion bucket .  Add a measured vo lume of  f resh water  to
desi red vo lume,  min imum 4000 ml ,  maximum 18,000 (at ta ined by
f i l l i ng  to  16 ,000  m1  mark  and  add i r r1 -  2 ,000  m l ) .  The  des i red
volume is  an educated guess;  enough water  is  needed to enable
ease of  s t i r r ing,  whi le  too much water  d i lu tes the sample to
the point where too few animals are found in the standardized
subsamples. The goal is to have a di lut ion vorume whereby
either 50 MetarnX_gr{r1_:_is. elongata or 100 total mysids may be
obtained if f i-Z-si6samp1es. The di lut ion volume
may be adjusted i f  inspect ion of  the f i rs t  subsample
indicates that  an a l ternate vo lume would be more su i tab le in
a t ta in ing  the  s ta ted  goa l .
s t i r  t he  d i l u ted  samp le  ( i n  a l l  d i rec t i ons ) ,  t hen  smoo th l y
and quickly remove a subsample using the standardized 10 ml
scoop.  Place subsample in to a smal1 beaker .  s t i r  and remove a
second subsample and place it  into the same beaker.

B.  Sample analys is
1. Take subsamples and sample label to the dry laboratory.

Be fo re  so r t i ng ,  ga the r  t he  fo l l ow ing :  a  d i ssec t i ng
mic roscope ,  l i gh t  sou rce ,  f o rceps ,  so r t i ng  t ray ,  2  v ia l s  w i th
Poly-seal  caps,  2  wash bot t les (one wi th  f resh water  and one
wi th seawater) ,  and an empty jar  for  sor ted subsamples.

2.  Record the label  in format ion,  number of  subsampl ls  (2) ,  and
the d i lu t ion vo lume on the laboratory f ie ld  sample
examination sheet.
Rinse a port ion of the subsample into the sort ing tray and
examine under microscope at 12x power. Remove mysids and
place M.  e longata and "others,  in  separate v ia ls  conta in ing
seawater. Keep track of the number of M. elohgata and
"others" removed. scan sort ing tray twice bEforJ poff ig the
ser ted subsannple in to the empty jar .  Cont inue th is  s tep
unt i l  a l l  o f  the subsample has-  b len sor ted and counted.  ( r i
the f i rs t  examinat ion of  - the sample reveals  vast ly  more
mysids than is needed, return the subsample to the sample and
inc rease  the  d i l u t i on .  )
Af ter  sor t i .ng the f i rs t  two subsamples,  ca lcu late
approximately how many more subsamples wil l  be needed to
obta in e i ther  50 M.  e longata or  100 to ta l  mysids.  Remove
addi t ional  subsanples f rom the sample,  i f  necessary,  and sor t
them. Keep track of the number of subsamples and number of
sor ted mysids.  r f  the computed number of  subsamples requi - res
more  e f fo r t  t han  i s  necessa ry ,  and  the  samp le  pe rm i t s  ( i . e . ,
large d i lu t ion,  smal1 sample) ,  condense sample and star t
over .  Note that  the d i lu t ion vo lume is  kept  constant ,  once i t
is deeided upon, during the analysis of the sample.

2.

3 .

3 .

I
I
I
I
I
I
I

4.
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5-  Af ter  sor t ing enough subsamples (never  s top sor t ing in  the
middle of  a  sample) ,  label  the v ia ls  wi th  the sample label
in format ion (on top)  and th is  in format ion p lus the iubsample
s ize and f ina l  sample d i lu t ion vorume ( ins ide) .  The ins ide
label is made using LAO7" rag paper (bioforn) and a pen with
waterproof  ink.  A dot  label  is  used on the cap of  the v ia l .
Add buffered formalin to the vials to bring them up to a Lo?,
formal in-seawater  so lut ion.  Record the subsample vo lune and
f ina l  d i lu t ion vo lume on the laboratory f ie ld  sample
examination sheet and note how many M. .el,ongata and "others"
were removed from the sample.

6.  A qual i f ied mysid taxonomist  wi l l :  ident i fy  sor ted mysids to
the lowest  pract icable taxon,  count  each species accord ing to
sex and developmental stage, and record information on
laboratory data sheet

C. Data management
I  1 .  Transcr ibe f ie ld  co l lect ion and laboratory analys is
I information for each sample onto computer keypunch sheets.

D.  Sample curat ion
I .  Return sor ted subsamples to  sample and condense sample (us ing

.333 mm screen or  f iner)  in to quar t  jars  wi th  5-LO"/"  buf fered
(PH =  6 .5 -7 .0 )  f o rma l i n  i n  seawa te r .  Make  su re  a l l  j a r s  a re
labeled ins ide and out .  I f  a  d i f ferent  number of  jars  than
that which was used in the f ield are needed, make sure new jar
number information appears on both the top and inside labels.
P lace  j a rs  i n  s to rage  box .

2-  P lace sor ted and ident i f ied urys ids in  a s ing le v ia l ,  i f
poss ib le ,  labeled wi th  in format ion speci f ied in  s tep 85.
F i I l  v ia l  wi th  5-L07"  buf fered Formal in-seawater  and seal  wi th
a  po l y - sea l  cap .  P lace  v i a l ( s )  i n  s t o rage  box .

3.  Record the number of  jars  the sample is  s tored in ,  the box
number the jars are in, and the sample identif ication
information on the MRC Curation Bott le Inventory Computer
keypunch sheets. The same information is recordld foi the
v ia l (s)  conta in ing the ident i f ied mysids,  however ,  the
v ia l ( s )  i s  cons ide red  the  l as t  j a r ( s )  o f  t he  samp le  fo r
inventory pur?oses.

I
I
t
I
I
I
I
t
I
I
I
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8 .2  BENTHOS

B .2  . 1  F ie l d  Samp l i ng

A .  Mob i l i za t i on
1 .  A  mon th  be fo re  the  c ru i se ,  s ign  up  fo r  t he  m in i ranger ,  Be t te r

Benthos,  and Ford t ruck.
2 .  A  weeE-Le fo re  the  c ru i se ,  schedu le  mob i l i za t i on  and  f i e ld

crews and not i fy  people se lected.
3 .  A  day  o r  two  be fo re  the  c ru i se ,  no t i f y .Ca l i f o rn ia  Depar tmen t

of  F ish and Game, Ecosystems Management ,  rnc.  and prep for
c ru i se .
a -  Ca l i f o rn ia  Depar tmen t  o f  F i sh  and  Game (237 -7311)

requ i res  c ru i se  da tes ,  es t ima ted  t ime  in  f i e ld  each
date,  locat ion each date,  vessel  name and length,  gear
used,  an imals sampled (benth ic  inver tebrates) ,  number
of  persons in  f ie ld  each day and sc ient i f ic  co i lect ing
permit number of cruise leader

b-  Not i fy  Ecosystems Management ,  rnc.  o f  sampr ing dates
and expected date of  custody t ransfer  o f  chemical
environmental samp les .

c .  C ru i se  P rep  cons i s t s  o f  f i e l d  gea r  check ,  mak ing  l abe ls ,
g lassware supply  check,  wet  lab gear  check and themicai
supply check
i .  Check and organize f ie ld  gear  (see f ie ld  gear  check

l i s t  )  .
i i .  Make labels  for  b io log ica l  and envi ronmenta l

samp les .
a )  B io log i ca l  1abe1s  a re  wr i t t en  on  b io fo rm

paper  in  penci l  and inc lude stat ion,  depth,
survey,  core number,  screen s ize and date.

b)  Envi ronmenta l  1abe1s are wr i t ten on b ioform
paper  and inc lude stat ion,  depth,  survey,
analys is  (gra in s ize/TOC or  chemist ry)  and
date

c)  Each envi ronmenta l  label  is  s tap led to  the
,  upper  ins ide corner  of  a  smaI1 z ip loc bag.

i i i .  Check and organize wet  lab g lassware supply .  
-

a )  Fou r  dozen  c lean  2  oz .  j a rs  w i th  l i ds .
b )  S j - x  each  c lean  4 ,  8 ,  and  lG  oz .  j a rs  w i th

l i-ds .
iv. Crrleck and organize wet 1ab gear

a )  Green  t rash  bucke ts ,  0 .5  mm Ty le r  sc reens ,
H"O squ i r t  bo t t l es  and  funne ls .

b)  Envi ronmenta l  core ext ruder ,  1ow green pai l
and  spa tu la .

v .  Check and organize wet  lab chemicals .
a)  St ra igh l  buf fered formal in  carboy and

bot t  l .e  .
b)  707"  isopropyl  a lcohol  carboy and

bo t t l e .

squ i r t

squ i r t

4 .  check  ope ra t i ona r  s ta tus  ave raged  ove r  a  pe r iod  o f  s i x
months.  Levels  shourd be 55% of  to ia l  capaci ty  and.  4  pumps per
day -  r f  t hese  l eve l s  a re  no t  me t ,  rece i ve  wr i t t en
author izat ion to  conduct  survey f rom MRc advisor  Dr .  J .
Kastendiek.
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5 .  Be fo re  the  c ru i se ,  gas  up  "Be t te r  Ben thos "  and ,  Fo rd  t ruck .

B .  T ranspor t  t o  f i e ld
l .  Load boat  wi th  f ie ld  and d iv ing gear .
2 .  P roceed  to  oceans ide  Harbo r -ana  l aunch  boa t  (need  $2  i n

guar te rs  fo r  pa rk ing ) .
3 .  Mo to r  t o  f i r s t  samp le  l oca t i on .

C .  A r r i ve  a t  samp le  l oca t i on .
1.  Divers su i t  up and organize d ive gear .
2 .  Samp l ing  gea r  o rgan ized  fo r  f i r s f  s ta t i on .

a .  Red  good ie  bag  w i th  4  b io log i ca l  co res ,  5  co re  l i ds  and
10  me te r  c l i p  l i ne .

b.  Brue goodie bag wi th  3 env i ronmenta l  cores,  4  sets  of
bungs ( top and bot tom) and thermometer  c l ipped to bag.

D.  Benth ic  sampl ing
1.  when d ivers and sampr ing gear  are read.y e i ther  t ie-up to

stat ion mark ing buoy,  anchor  near  s tat ion mark ing buoy or
l i ve  boa t .

2 .  Two-man d iv ing team enters water  wi th  sampl ing gear  (one
_  good ie  bag  each )  and  p roceeds  to  bo t tom fo l l ow ing  buoy  1 ine .
3 .  Ten  me te r  c l i p  l i ne  i s  a t tached  to  bo t tom o f  buoy  l i n i .
4 .  Divers swim out  5-10 meters of  l ine in  a random di rect ion and

take  the  f i r s t  se t  o f  co res  ( l  b io rog i ca l  and  1
environmental ) .
a .  Tak ing  b io log i ca l  co res

i .  The  b io log i ca l  co re  i s  s low ly  p laced  on  the
sediment  sur face and pushed complete ly  in to the
sed imen t .

i i .  A  co re  l i d  i s  used  to  d ig  ou t  t he  b io log i ca l  co re
unt i l  the l id  can be s l id  in to the bot tom of  the
co re .

i i i .  Ent i re ly  remove b io log ica l  core f rom sediment  and
secu re  l i d  on to  bo t tom.

b.  Taking envi ronmenta l  cores.
i .  Tr 'Le envi ronmenta l  core is  s lowly p laced on the

sediment  sur face wi th  the top bung secure ly  in
place and pushed into the sediment up to the
mark ing  l i nes  j us t ' be low  the  top  o f  t he  co re .

i i .  Wi th a f inger ,  over  the hole in  the top bung to
'  prov ide suct ion,  pu l l  the core s t ra ight  up out  o f

the  sed imen t .
i i i -  P lace  bo t tom bung  on  bo t tom o f  co re  and  secu re  w i th

a  tw is t i ng  mo t ion .
Divers swim a random dis tance a long an arc wi th  the c l ip  l ine
and take the second set  o f  cores.

6 .  S tep  5  i s  repea ted  fo r  t he  th i rd  se t  o f  co res .
7  -  S tep  5  i s  repea ted  fo r  t he  fou r th  b io log i ca l  co re .  A  bo t tom

temperature reading to  the nearest  tenth of  a  degree ce lc ius-  i s  made .
8.  Divers return to  the buoy l ine winding up c l ip  l ine.
9.  Divers ascend to sur face c leaning th !  6uoy l ine and buoy of

fou l ing organisms and checking for  fa i l ing par ts  in  the buoy
artay

10.  Once onboard the boat ,  the b io log ica l  and envi ronmenta l  cores
?re p laced in  a labeled bag and put  in to a s tyrofoam cooler
fo r  t ranspor t  back  to  the  l ab .
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11 .  D ive rs  bo t tom t imes ,  v i sab i l i t y ,  bo t tom tempera tu re  and
comments are recorded in the diving log book.

L2.  New bio log ica l  cores and l ids ana envi ronmenta l  cores and
bungs are put  in to the red and b lue goodie bags respect ive ly .

13 .  Mo to r  t o  the  nex t  s ta t i on  and  repea t  s tep i  L -L i  un t i l  i f f
s ta t ions scheduled. for  that  day have been sampled.

E.  Motor  to  Oceanside Harbor ,  t ra i ler  boat ,  and wash dor+n boat  and
div ing gear :

F .  Re tu rn  to  l ab .

G .  _B io log i ca l  co re  samp le  p rocess ing .
1.  B io log ica l  cores are washea wi . th  f resh water  through a .5  mm

Tyler  screen in to the green t rash bucket .  .SedimenC reta ined
in the bucket  is  d iscarded

2 .  Ma te r ia l  re ta ined  on  the  .5  mm sc reen  i s  t rans fe r red  to .an
approp r ia te  s i ze  j a r  w i th  1abe1 .

3.  St ra ight  buf fered formal in  is  added
in the jar  to  make a 5-10% formal in
an ima ls .

4 .  A f te r  48 -72  hou rs  i n  f o rma l i n ,  t he
r insed and t ransferred to  lOy"
preservat ion of  the animals.

to  the water  and mater ia l
so lu t i on  fo r  f i x i ng  the

mate r ia l  i n  each  j a r  i s
i sop ropy l  a l coho l  f o r

H.  Envi ronmenta l  core sample processing.
1. The environmental core extruder is placed in the 1ow green

pai l .  The envi ronmenta l  cores (3)  f rom each stat ion are
ind iv idual ly  ext ruded and longi tud inal ly  sp l i t  w i th  the
spa tu la .
Hal f  cores (3)  f rom each stat ion are combined and homogenized
to produce two composite environmental samples-. one
compos i te  goes  i n  t he  z ip loc  bag  l abe led  Gra in  s i ze /Toc ;  t he
other  goes in  the z ip loc bag labeled chemist ry .
Samples are f rozen.
wi th in  a week af ter  sampl ing,  chemist ry  samples are
t ransferred to  Ecosystems Management ,  rnc.  for  p iocess ing
and long- ter rn s torage.  "
Gra in s ize/Toc samples are t rerd by MEC for  processing then
transf  ered to  Ecosystems Management  ,  rnc.  f  or  lon[ - term
s to rage .

and is  he ld in  s torage for

3.
4 .

5 .

B . 2 . 2 Laboratory Analysis

A .  _  So r t i ng  o f  b io log i ca l  eo re  samp les .
1 .  Th ree  o f  t he  fou r  co l l ec ted  rep l i ca te  co res  a re  so r ted  under

a d iss-ect ing microscope in to four  major  taxonomic groups
(po l ychae tes ,  c rus taceans ,  mo l l usks ,  and  "o the rs "J  ana
p laced  i n to  l abe led  v ia l s  w i th  7oY"  i sop ropy l  a l coho l .
Nematodes are counted for  each core but  not  re ta ined for-  l ong - te rm s to rage

2.  The four th core is  a  reserve
poss ib l e  f u tu re  use .

B .  I den t i f i ca t i on  o f  b io log i ca l  co re  samp les
t .  so r ted  samp les  a re  d i s t r i bu ied  to  taxonomis ts  fo r

i den t i f i ca t i ons  to  the  l owes t  t axa  p rac t i cab le  ( t a rge t
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sPecies level )  and enumerat ion.  Taxa and counts are entered
on  iden t i f i ca t i on  shee ts  by  co re  fo r  each  s ta t i on .

2 .  co res  a re  l umped  toge the r  by  s ta t i on  w i th in  each  ma jo r
taxonomic group af ter  ident i f icat ion.  This  is  done to
f .ac i l i t a te  we t  we igh t  b iomass ing

C.  Wet  we igh t  b iomass ing .
1.  wet  weight  b iomassing of  lumped repl icate samples is

per formed on the four  major  taxonomic groups by l ta t ion.
Excess a lcohol  is  removed by vacuum pump for  

-10 
seconds and

wet  weights  are read to  the nearest  one hundredth of  a  gram on
.  a  Sar tor ius model  t t 'LZLZMp e lect ronic  balance.

D.  Macrodetr i tus measurement .
1.  The remain ing mater ia l  f rom the three sor ted repl icates per

stat ion are combined.  The macrodetr i tus is  iw i r led in to
suspension and poured of f  in to a preweighed f i l ter .
Mac rode t r i t us  i s  i den t i f i ed  to  ca tego r ies  o f  o ld  (anox i c )  and
new te r re_s t r i a l  pa r t i c l es ,  mar ine  macrophy t i c  pa r t i c l es ,
animal  tubes,  and inorganic  par t ic res,  and the percent  ( .
LO7")  comPosi t ion of  each category is  v isual ly  est imated and
reco rded .  The  f i l t e r  i s  t hen  d r i ed  a t  800C fo r  10 -12  hou rs  and
weighed ( to  .01 gram).  The dry weight  o f  th is  combined
macrodetr i tus is  then d iv ided by three - to  y ie ld  an est imated
macrodetr i tus dry  weight  per  core.

E.  _  Data management  of  b io log ica l  core samples.
1.  Taxa '  taxa computer  code and core counts are entered onto

computer  keypunch sheets for  each stat ion.  s tat ion
in fo rma t ion  ( i . e . ,  s ta t i on  name,  su rvey  number ,  sampr ing
da te ,  bo t tom tempera tu re ,  co re  s i ze ,  number  o f  rep l i ca tes l
and miss ing or  bad data)  is  a lso inc luded on the-keypunch
shee ts .

F.  Data management  of  phys ica l /chemical  data.
1.  Macrodetr i tus and b iomass data are entered onto Benthos

Physica l /chemical  computer  keypunch sheets by s tat ion for
each survey.

G .  Samp le  cu ra t i on
1.  Ident i f ied core samples and reserve cores are s tored in ,

a lcohol  by survey in  jars  vr i th  l ids secured wi th  tape for
'  long- term storage.  A lcohol  levels  are checked each year  to

prevent  dry ing out  o f  samples.  The sample in format ion is
coded and entered onto MRC Curat ion Bot t le  Inventory computer
keypunch sheets.

2.  When a new species is  encountered at  SONGS, a representat ive
specimen is  v ia led and proper ly  labeled and stored in  the MEC
benth ic  laboratory.  A voucher  co l lect ion computer  keypunch
shee t  i s  used  to  en te r  c lass i f i ca t i on  i n fo rm i t i on ,  s ta t i on
loca t i on ,  samp le .da te ,  au tho r ,  da te ,  and  taxonomic  re fe rence-  i n fo r rna t i on  fo r  each  spec ies  i n  t he  co l l ec t i on .
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8 .2 .3  Labora to ry  Ana lys i s  f o r  ECO-M

8 .2 .3 . I  Sed imen t  G ra in  S i ze  Ana l ys i s

A.

1 .
2 .

3 .
4 .
5 .
6 .
7 .
8 .

Equipment  -  for  determinat ion of  median gra in.  s ize,  s i l t lc lay
f rac t i on ,  coa rse  f rac t i on ,  ske l rness ,  and  d i spe rs ion  o f  sed imen ts .

8  oz .  numbered  p las t i c  de f l occu len t  bo t t l es
0 .025N  (38 .25g  pe r  15  l i t e r s  de ion i zed  wa te r )  sod ium
hexametaphate (def  locculent  )
38  o r  53  m ic ron  s ieve
Sta in less s teel  evaporat ing d ish
Preweighed and numbered Coors dishes
Numbered 1000m1 graduated cyl inders
Wetchglasses to  cover  graduated cy l inders
3"  sect ions of  p ipe (used to weigh down 1000 ml  graduated
cy l inders in  water  bath)
Plunging device ( for  ag i ta t ing s i l t  and c lay so lut ion)
25 ml  Lowy Automat ic  Pipet te  wi th  mark ings at  7  ,8 ,10 and 20 cm
Preweighed and numbered 50m1 beakers
24oC wa te r  ba th
Dry ing  Oven  (1100  +  20oC)
E leven  U .  S .A .  S tanda rd  Tes t i ng  S ieves  (A .  S .  T .M .  E -  11
spec i f i ca t i on )  and  bo t tom ca tch  p la te ;  S ieve  numbers  10 ,  14 ,
18 ,  25 ,  35 ,  45 ,  60 ,  90 ,  LzO ,  L7O,  230
Sieve shaker
Sar tor ius n i l l igram balance

9.
10 .
11 .
L2 .
13 .
L4 .

15 .
16 .

B. In i t ia l  t reatment
1.  Thaw f rozen samples.
2.  Mix wet  sample thoroughly  in  i ts  conta iner  or  t ransfer  to  a

sui tab le large conta iner  to  mix.  Immediate ly  (whi le  s t i11
homogeneous)  weigh 20-50 gm wet  sediment  in to 8 oz.
de f l occu len t  bo t t l es .

3.  Record on data sheet  sample rD,  analyzed by:  date,  s ieve s ize
fo r  sand /s i l t - c l ay  separa t i on ,  de f l occu len t  bo t t l e  number ,

-  sample co lor  and sample composi t ion.
4.  To sediment  in  8 oz. :  bot t les,  add 150 ml  of  sodium hexameta-

phosphate (def locculent  )  ,  shake we11,  and 1et  s tand 8 hours.

C.  Separate f ine par t ic les (s i l t  & c lay)  f ron sand.
1.  P lace 63 (or  38)  rn icron screen in  evaporat ing d ish in  order  to

catch a1l  wastr  water .
shake sampre,  le t  set t le  10-L5 seconds and decant  suspended
f ine par t ic les through s ieve in to a co l lect ing pan.  Add
deionized water  to  sample remain ing in  the bot t le .
I f  necessary,  wash f ine par t ic les through s ieve wi th
deionized water  in to a co l lect ing pan.
Repeat  s teps 5 and 6 unt i l  most  f ine par t ic les removed.
Transfer  remain ing sample f rom bot t le  to  s ieve us ing squi r t
bo t t l e  w i th  de ion i zed  wa te r
Using l ight  f inger  pressure and squi r t  bot t le ,  wash remain ing
f ine par t ic les through s ieve.
Per iod ica l ly  wash the bot tom of  the s ieve to  remove adher ing
pa r t i c l es .
wash sand remain ing in  the s ieve wi th  deionized water  to
remove excess sodium hexametaphosphate and salts

B-L2
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3 .

4 .
5 .

5 .

7 .

8 .
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9.  Carefu l ly  concentrate sand against  bot tom l ip  of  s ieve wi th
squirt bott le. Scrape and wash sand into rnrmbered Coors dish
and record sand d ish number on data sheet .

D.  Prepare sand
1.  Let  sand set t le  and decant

pa r t i c l es  )  .
2 .  D ry  sand  i n  ove r  a t  700C.

most  over ly ing water  (not

E .  P repa re  s i l t  &  c lay
1 .  T rans fe r  s i l t - c ray  so lu t i on  f rom evapora t i ng  d i sh  to  a

numbered 1000 ml graduated cyl inder with a funnel and f i l l  to
1000 ml  wi th  deionized water .

2.  Record cy l inder  number and s i l t lc lay beaker  number on data
shee t .

? .  Ag i ta te  s i l t - c l ay  so lu t i on  w i th  p lunger  fo r  one  m inu te .
4.  15 seconds af ter  s topping agi t i t ion,  take a 25 ml  ar iquot

f rom a depth of  20 cm wi th  p ipet te .
5.  Cover  the top of  the cy l inder  wi th  a watchglass and set  the

cy l inder  as ide unt i l  such t ime as i t  is  dec ided that  the
s i l t  I  cLay f ract ion of  the sample is  no longer  needed.
Transfer  25 m1 a l iquot  to  a 50 ml  numbered beaker .
R inse  p ipe t te  be fo re  reuse .
Dry  s i l t - c1ay  so lu t i on  i n  oven
A1low s i l t -c lay and sand f ract ions to  come to room
temperature in  dess icators and weigh on balance.
Determine percent sand and percent si l t  and clay contained in
the to ta l  sample weight .

6 .
7 .
8 .
9 .

10 .

3.
4 .

F.  Sieve analys is  for  sand
I .  Transfer  sand f rom Coors d ish
2.  Gent ly  shake s ieve s tack and

s ieves .

6 .

7 .

8 .

G .
1 .
2.

3 .

t o  t op  s ieve  i n  s ieve  s tack .
break-up aggregates on top 1-3

Place s ieve s tack in  s ieve shaker  and shake for  15 minutes.
s tar t ing wi th  top s ieve,  inver t  each s ieve on a large p iece of
paper and rap sieve f irmly on table top to remove al l  sand.
Examine par t ic les on successive s ieves and the bot tom catch
plate and make notes in comments section of data sheet i f
she l l ,  agg rega tes ,  tw igs ,  me ta l ,  e t c . ,  a re  p resen t
rn i t ia l ly  tare out  the empty weight  o f  p last ic  weighing d ish
(d i sh  w t r ;  t o  =  0 .001  gm)
Transfer  sand to tare p last ic  d ish on balance;  record
cumulat ive weight  wi th  each successive s ieve.
The d i f ference in  the successive cumulat ive weights  is  the
contr ibut ion of  each phi  s ize.

P ipe t te  ana lys i s  f o r  s i l t - c l ay  f ra t i on
Record sample wi th  batch number on data sheet .
Place numbered graduated cy l inders ( f rom Par t  E 1 above)  in
wa te r  bo th  w i th  p ipe  sec t i ons  (up  to  10  cy l i nde rs  a t  a  t ime) .
Be sure watchglasses are cover ing graduate cy l inders.
Agitate each sample for one minute with plunger and take six
addi t ional  25 m1 a l iquots f rom each cy l inder  at  d i f ferent
depths and d i f ferent  t imes.  P lunging t imes,  wi thdrawal  t imes
and withdrawal depths are provided on a chart.
Record beaker  numbers to  be used on the data sheet .

5 .

4.

B-  13
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5 .

6 .

2.

Transfer  a l iquots to  numbered 50 m1
(as  i n  Pa r t  E  6 -3 ) .
Ca lcu la t i ons  (Pa r t  H  be low)  w i l l  g i ve
fo r  each  0  s i ze .

beakers,  dry ,  and weigh

the weight  contr ibuted

3.
4 .
5 .
6 .

H.  Ca lcu la t i ons
1.  Tota l  Sand = (weight  o f  Coors d ish + sand)  -  weight  o f  Coors

d i sh .
Weight  o f  s i l t  and c lay f ract ions = (weight  o f  s i l t  and c lay +
beaker)  -  weight  o f  beaker .
Mu l t i p l y  t h i s  we igh t  by  40 .08  to  ob ta in  the  to ta l  we igh t  i n
1000  rn l .
( 25  m1 / f000  m1  =  1 /40 ;  . 08  i s  a  co r rec t i on  f ac to r  because  t he
pipet te  does not  de l iver  exact ly  25 rn l  a t  24oC).  From th is
subtract  .3825 grams ( the weight  o f  sodium hexametaphosphate
in  150  m I  o f  a  . 025N  so lu t i on )  .
Tota l  weight  o f  s i l t  and c lay = ( {wt .  o f  beaker  conta in ing dry
s i l t  I  cLay  -  w t .  o f  beake r )  X  40 .08  )  -  . 3825  gms .
To ta I  sand  +  to ta l  s i l t - c l ay  =  to taL  samp le  we igh t
Tota l  sand/Tota l  sample weight  = % sand
To ta l  s i l t - cLay /To ta l  samp le  we igh t  =  % s i l t  and  c lay
Computer is used to calculate individual and cumulative
percents,  median and mean gra in s ize and gra in s ize
d i s t r i bu t i on  momen ts .

4.

5 .

6 .

8 .2 .3 .2  Sed imen t  To ta l  Organ ic  Carbon  Ana lyses

A. Equipment
1.  The MEC chemist ry  lab uses an Oceanography In ter-nat ional

model  524-8 to ta l  organic  carbon system for  the deter-
minat ion of  to ta l  organic  carbon in  sediments.  This  system
ut i l izes a Hor iba model  PIR 2000 in f rared gas analyzer  and an
ampule sealing unit manufactured by Oceanography
International. The method used is that recommeded by the
manufacturers wi th  modi f icat ions

B .  Ca l i b ra t i on  p rocedure
1.  Dry Potass ium Biphthalate at  1200C for  2  hours and a l low to

coo l  i n  a  dess i ca to r .
Weigh out an apptop"iate amount to microBrams and d,issolve in
reagent water of low carbon content to make up a stock
so lu t i on  ( .2L252  e /100  m l  =  l ugC/u l ) .  Th i s  so lu t i on  shou ld  be
used the same day i t  is  prepared.
Amounts of  the s tandard so lut ion cover ing the range of  carbon
expected in  the samples are d ispensed in to pre-combusted
ampules wi th  a 10-100 micro l i ter  Eppendor f  p ipet te .
0 .2  m l  o f  a  LO% v /v  Phosphor i c  ac id  so lu t i on  i s  added  to  the
ampules containing the standards and added to empty ampules
for zero determinations
Add 2.O mI reagent  water  to  the ampules (washing down the
s ides  )  .
The fol lowing is done in groups of eight ampules in one minute
in te rva l s :
a .  Add  0 .2  g  Po tass ium Persu l fa te  w i th  d ippe r .
b.  Add 2.O ml  water  (washing the granules of  Perst i l fa te

down the s ides of  the ampule) .

2.

3 .

rl
I
t
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e .  Pu rge  fo r  8  m in .  w i th  O2  and  sea l .

7 .  The standards and zeros are ox id ized wi th  a batch of  samples
and used to generate a s tandard curve for  on ly  that  batch.

C.  Sample procedure
1 .  D ry  20 -50  e  subsamp le  a t  700C fo r  a t  l eas t  12  hou rs .
2.  Gr ind samples to  a homogeneous powder.
3.  Dry powder for  8  hours then cool  in  a dess icator .
I .  We igh  p recombus ted  ampu les  to  the  nea res t  0 .00001  g .
5.  Add sample (5-50 mg) to  the preweighed ampules.
6.  Reweigh the ampules conta in ing the samples to  obta in weight

of unknown sediment.
7.  Add 1.0 ml  Phosphor ic  ac id (LO7" v /v)  to  each of  the sample and

reagent blank ampules.
8 .  Add 2.0 m1 of  water  to  samples and b lanks.
9 .  A1 low  to  s tand  fo r  a t  l eas t  30  m inu tes .
10. The fol lowing is done in groups of eight samples in one minute

in te rva l s :
a .  Add  0  .2  g  Po tass ium Persu l fa te  to  each  samp le .
b.  Add 2.0 ml  water  to  wash down the s ides of  the ampule.
c .  Purge for  8  minutes wi th  O" and seal .

11.  Conver t  organic  mater ia l  to  CO2 by p lac ing the sealed ampules
in an 1300C autoc lave for  a t  least  four  hours.

12-  Measure carbon content  f rom the amount  (moles)  of  co"
l i be ra ted .

13. Amount of CO. released by unknowns minus amount released by
reagent blanks is compared to generated standard cunre in
sec t i on  8 .7  to  ob ta in  ca rbon  con ten t  o f  samp les .

B -  15
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2.

3 .

APPENDIX C.1

step-by-step Procedure for  Examin ing Assumpl ion Test ing

and  BACr  res t i ng  compu te r  ou tpu ts  (p ro toeo l  spec i f i cs )

Examine the "NOTRANSFORM" row of the "Blforel '  data set for

addi t iv i ty  and t rends (F igure c .  r -1) .  The two values should be

greater  than 0.05.  The ser ia l  corre la t ion co lumn should be

labeled r rNstr .  For  the Af ter  data set  ser ia l  corre la t ion shouLd

a l so  be  "NS" .  I f  i n  comp l i ance ,  go  t o  ( 14 ) .

I f  t he  t rends  co lumn (F igu re  c .1 -1 )  o f  t he  Be fo re  da ta  i nd i ca tes  a

t rend  w i t h  t ime  go  t o  ( 6 ) .

rf there are no trends, but i f  addit ivity is not in compliance ! run

the addit ivity test on the untransformed data without observations

of  zero.  r f  the untransformed data is  addi t ive (F igure c .L-Z)  go to

(s).
I f  the untransformed data wi th  zeros omi t ted is  not  addi t ive,

check  the  tab le  o f  De l tas  vs .  sums  reg ress ion  (F igu re  c .1 -3 )  f o r

untransformed data.  I f  there are va lues- in  the last  (Surn of  Betas)

column Z 2.O ind icat ing an in f luence point ,  rerun the addi t iv i ty

test  on the untransformed and 1og (x  + 0)  t ransformat ion wi th  the

s ingle or  h ighest  two ( i f  more that  1)  in f luence dare(s)  removed.

r f  the untransformed data are now addi t ive (F igure c .  l -4)  go to

(5 ) .  I f  no t  go  t o  ( 6 ) .

If  the ad.dit ivi ty and trends are in compliance check for serial

co r re l a t i on  (F igu re  3 .1 -1 ) .  r f  t he re  i s  a  s i gn i f i can t  se r i a l

co r re la t i on ,  go  to  (12 ) .  r f  no t ,  accep t  t he  NOTRANSFORM op t ion ,

use the non-parametr ic  wi lcoxon rank sum test  and go to  (14) .

4.

5 .

c.1-1_
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6 .  Examine  the  1og  ( x  +  0 )  assumpt ion  tes t  resu l t s  (F igu r .e  C .1 -1 )  f o r

eompl iance wi th  assumpt ions.  I f  the assumpt ions are a l l  met  and

fewer than 107"  of  the untransformed del ta  va lue-s ( i .e .  surveys)

are dropped because of  zeto va lues,  accept  the 1og (x  *  0)

t ransformat ion,  use the BACI t - test  and go to  (14) .  I f  more than

10% of  the untransformed del ta  va lues are dropped,  go to  (10) .

i  .  I f  not ,  and i f  there is  a  s ign i f icant  t rend in  the data (F igure

3 .1 -1 )  eo  t o  ( 10 ) .

r f  not ,  and i f  addi t iv i ty  is  not  in  compl iance,  look at  the zeros

and Del ta  vs.  Sums checks of  addi t iv i ty  on log (x  *  0)

t r ans fo rma t i on  (F igu re  3 .1 -4 )  as  i n  s t eps  (3 )  and  (4 ) .  I f

add i t i v i t y  i s  s t i 1 l  no t  i n  comp l iance  go  to  (10 ) .  o the rw ise  go  to

(e).

9 .  I f  se r i a l  co r re la t i on  i s  s ign i f i can t ,  go  to  S tep  (12 )  se lec t  an  a

level '  and use the AUTOREG procedure.  I f  not  accept  the 1og (x  + 0)

op t i on  and  go  to  (14 ) .

10 .  Examine  the  ou tpu t  o f  t he  Ch i2  tes t  (F igu re  C .1 -5 )  f o r  t heHo  tha t

the number of zelr 'o data points are distr ibuted equally in each of

the four  BACI ce l ls  a t  c !  =  0.05.  I f  the zeros are equal ly

d i s t r i bu ted ,  go  t o  ( 11 ) .  I f  no t ,  go  ro  ( 13 ) .

11 .  Examine the  power  co lumns  (F igu re  C .1 -1 )  f o r  s  =  0 .05  and  c  =  0 .10

for  any of  the log (x  + c)  rows (where c  > 0) ,  which meet  a l l  BACr

assumpt ions.  I f  more than one t ransformat ion meets a l l  assumpt ions

o r  i f  on l y  se r ia l  co r re la t i on  i s  s ign i f i can t ,  t hen  se lec t  t he

' transformation with the highest power rating. rf only one

cransformat ion meets 
' th"  

condi t ions,  use that  t ransformat ion.

P roceed  to  (14 )  i f  a l l  assumpt ions  a re  me t  o r  t o  (Lz )  i f  on l y

se r ia l  co r re la t i on  i s  s ign i f i can t .  r f  none  o f  t he  l og  ( x  *  c )

t rans fo rma t ions  mee ts  these  assumpt ions ,  go  to  (13 ) .

c.r- z
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L2.  Select  an c  level  (s .ee Step 14)  and use the AUTOREG procedure on

the appropr ia te t ransformat ion,  then go to  (15) .  In  AUTOREG accept

the model  which min imizes at  least  two of  the va lues for  ROOT MSE,

AIC,  and SBC. I f  the accepted model  is  not  s ign i f icant  then use

the test  resul ts  for  the BACI t - test  and Wi lcoxon rank sum test

rather  than the AUTOREG resul ts .  An adjustment  must  be made to the

P- level  f rom the AUTOREG computer  output  for  one- ta i led tests

( Ichthyoplankton)  because th is  pr in tout  is  a lways a Z- ta i led test .

This  adjustment  is  made as fo l lows:

a )  I f  t he  pa ramete r  es t ima te  o f  t he  SONGS e f fec t  (F igu re  C .1 -6 )

is  negat ive ind icat ing a re la t ive decrease at  SONGS, then

take  one -ha l f  o f  t he  g i ven  p - Ieve l  f o r  t he  one - ta i l ed  p -

I eve1 .

b )  I f  t he  pa ramete r  es t ima te  o f  t he  SONGS e f fec t  i s  pos i t i ve ,

then take one-hal f  o f  the g iven p- Ievel  and add .5 for  the

one- ta i l ed  p - l eve l .  Re jec t i on  o f  t he  nu1 l  hypo thes i s  f o r  t he

one- ta i led test  for  a  re la t ive decrease at  SONGS is  never

possib le  when there is  a  re la t ive increase at  SONGS:

13 .  Use  the  resu l t s  o f  t he  b inomia l  p  =  S / (S  *  C )  t es t .  Then  p roceed  to

S tep  (15 ) .

14.  When the power co lumn (cr  = 0.05)  for  the se lected data form

(untransformed,  log (x  + 0)  or  one of  the 1og (x  *  c)

t r ans fo rma t i ons ;  F i gu re  c . l - 1 )  i s  <  0 .80 ,  se t  d  =  . 10 ;  o the rw i se

se t  a  =  0 .05

15.  Using the se lected data form and c leve1,  determine whether  the p-

va lue  fo r  t he  BACI  t - t es t  ( f o r  un t rans fo rmed  and  1og  ( x  *  c )

t rans fo rma t ions ;  F igu re  C .1 -8 ) ,  W i l coxon  rank  sum tes t  (F igu re

C .1 -8 ) ,  t he  AUTOREG tes t . (F i gu re  C .1 -6 ) ,  o r  t he  b i nom ia l  t es t

I
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(F i gu re  C .1 -7 )  has  a  va lue  <  s .

H
o

I f  so ,  r e j ec t  Ho I f  no t ,  accep t

15 .  P repa re  an  i n te rp re ta t i on  o f  t he  resu l t s .

L7 - Examine the suite of untransformed and transformed BACI analysis

resu l t s  (F igu re  C .1 -9 )  f o r  t he i r  desc r ip t i ve  and  po ten t i a l

-  corroborat ive va lue,  keeping in  mind the i r  compl iance wi th ,  or

v io la t ion of  BACI assumpt ions.  I f  Chi2 test  was s ign i f icant ,  i f

two (1og + constant)  t ransformat ions compl ied wi th  the BACI

assumptions, both transformatiohs may be examined. Also examine

the  resu l t s  o f  t he  b inomia l  p  =  S /  (S  +  C)  tes t  f o r  i t s  desc r ip t i ve

and potent ia l  corroborat ive va lue.

18. To the extent that these examinations add to -the understanding of

the outcome of  (15) ,  prepare an addendum to the in terpretat ion.

c.1-4
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APPENDIX  D

BACI Resul ts  and Suppor t ing F igures
(the continuation of Appendix D, containing the

benthos results, forms a separate volume)
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D-  154

D-  157

D-  159

D-  160
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I
I Taxon:  Inshore

Stage:AT1-

1:
2z

I
I
I
I
t
I
I
I
t
I
I
I

NIJMBER OF OBSERVATIONS

Untransformed
1og  ( x+0  )
log (x+ constant  )

ASSIjMPTION TEST RESULTS

Before

19
19
19

After

L7
L7
L7

Inf luence Dates
Deleted for  Addi t iv i ty

20 June 80

-- -Transformat ion Addi t iv i ty  ser ia l  Trends c  power Del ta
See Key Corre lat ion Before/  % at  q ,  Var iance

Note:  Before/Af ter  Af ter  Abun/Sprse

none  ns  ns /ns  ns /ns  .  10  61 .8  62 .9  |  6  . 9
l og (x+0 )  D  ns  s i g / s i g  s i g /ns
1og (x+ .1 )  D  ns  s i g / s i g  s i g /ns
1og (x+1 )  D  ns  s i g /ns  s i e /ns

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :  ns

TEST RESULTS

BACI  t - t es t
*:t  Transformation

Transformation

S e e  K e y  N o t e :

none:  ns
N /A

Nonparametr ic  (Wi lcoxon Rank Sums test )
:k  Transformat ion 1:  none:  ns

Transformat ion 2:  N/n

Autoregress ive Errors t - test
Transformat ion 1:  N/A
Transformat ion 2:  N/A

Binomia l :  ns

Regress ion (SONGS vs Contro l  Abundances) :
Two straight l ines, nonzero conmon intercept

I
I
I
I
I

Pr imary test  resul ts
*  Corroborat ive resul ts
+ rndicates delet ion of  abundance=0 to at ta in  addi t iv i ty

f igure U-  1.  Summary of  Test  Resul ts  for  Inshore,
A11  S tages  Comb ined .

D-4
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I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

DEVELOPMENTAL
STAGE

Al l  S tages
Combined

Adul ts

Immatures

Juveni les

F igu re  D -4 .

6 .4  6 .2

5 .7

4.4  4 .2

4 .8  4 .2

6 .0  5 .9

5.4  s .2

5 .1  5 .9

6.4  s .6

BorC

A-S

BorC

A-S

BorC

A-S

BorC

A-S

4.9

4 .3

2 .9

2 .8

4 .4

3 .6

4 .7

3 .5

3 .2

3 .1

1 .9

L .7

2 .9

2 .3

3 .1

2 .9

2 .5

2 .5

2 .4

2 .2

2 .6

2 .6

2.4

2.5

2.5

2 .3

2 .5

2 .6

Cross-shel f  d is t r ibut ional  pat terns for  Inshore Summary
Group.  The va lue g iven for  each st ratum is  the mean
abundance rank. Highest ranks indicate highest abundance.
Out l in ing denotes s t rata grouping of  h ighest  s imi lar
ranks  based  on  Bon femon i  t - t es t .  On ly  s t ra ta  i n  wh ich
mys ids  occu r red  were  tes ted .  Mys ids  a t  SONGS in  the
operat ional  per iod (A-S)  were ranked separate ly  f rom
mysids at  Contro l  in  the operat ional  per iod p lus mysids
a t  bo th  l oca t i ons  i n  t he  p reopera t i ona l  pe r iod  (B  o r  C ) .
P va lues are shown for  pat terns showing s ign i f icant
d i f ferences between B or  C and A-S based on MANOVA
tes t i ng  o f  t he  ranks .

D-7



I
I Taxon:  Inshore

Stage:adulE-

L7
16
L7

t
I
I
I
I
I

NI]MBER OF OBSERVATIONS

Untransformed
Iog  ( x+  0  )
l og (x+cons tan t  )

ASSUMPTION TEST RESULTS

Before

19
L9
L9

After In f luence Dates
Deleted for  Addi t iv i ty

-- fransformation Addit ivity Serial Trends o
See Key Corre lat ion Before/

No te :  Be fo re /A f te r  A f te r

none  A ,D  s ig  ns /ns  s ig /ns
l oe (x+O)  B  ns  ns / s i g  ns /ns  .  l 0
l og (x+ . l )  B  ns  ns / s i g  ns /ns  . 10
1og (x+1 )  A  s i g  ns / s i g  ns /ns  . 10

Chi  Square;  Ho:even d is t r ibut ion of  zeroes in  BACI

Power
%a ta

De l ta
Variance

Abun/ Sprse

77 .8  .Lz l  .07
80 .0  .08 i  .04
83 .7  .O2 l .OL

ce l l s :  ns

I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
Transformat ion 1:  N/*

.  Transformat ion 2z N/A

Nonparametric (Wilcoxon Rank Sums test)
Transformat ion l :  NIA
Transformat ion 2:  N/A

Autoregress ive Errors t - test
Js:k  Transformat ion l :  log(x) :  rs ,  f i rs t  order  model
*  Trans. f  ormat ion 2 :  1og (x+ .  1)  :  DS ,  f  i rs t  order  model

B inomia l :  ns

Regress ion (SONGS vs Contro l  Abundances) :
One Stra ight  l ine,  in tercept  = Q

See  Key  No te :

I
t
I
I

x>lPr imary test  resul ts
*  Coroborat ive resul ts
+ Ind_icates delet ion of

5.  Summary of
Adu l t .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

fo r  I nsho re ,F igure D-

D-8
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I
T Taxon: Inshore

SEage:  Immature

L7
16
L7

L9
19
19

I
I
T
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
log (x+constant  )

Before Af ter  In f luence Dates
Deleted for  Addi t iv i ty

ASSITMPTION TEST RESULTS

-_ Transformation Addit ivity Serial Trends or
See Key Corre lat ion Before/

No te :  Be fo re /A f te r  A f te r

none  A  s ig  ns /ns  ns /ns
1og (x+0 )  B  ns  ns / s i e  ns /ns  . 05
1og (x+ .1 )  B  ns  ns / s i g  ns /ns  .  f 0
1og  ( x+  1 )  N /A

Chi  Square;  Ho:even d is t r ibut ion of  zeroes in  BACI

82 .3
84 .9

ce I l s :

Power
%a tq ,

De l ta
Variance

Abun/ Sprse

.  10 /  . 05

.  10 /  . 03

ns

c

I
I
I
T
I
I
T

TEST RESULTS

BACI  t - t es t
Transformat ion 1:  N/A

*  T rans fo rma t i on  2 :  Log (x+ .1 ) :  ns

Nonparametric (Wilcoxon Rank Sums test)
Transformat ion 1:  N/e
T rans fo rma t i on  2 :  l og (x+ .1 ) :  ns

Autoregress ive Errors t - test' *?k  T rans fo rma t ion  1 :  l og (x ) :  DS ,  f i r s t  o rde r  mode l
T rans fo rma t i on  2 :  l og (x+ .1 ) :  ns . f , i r s t  o rde r  mode l

Binomia l :  ns

Regress ion (SOWeS vs Contro l  Abundances) :
Two different curves

S e e  K e y  N o t e :

I
I
t
T

r -xPr imary test  resul ts
*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-  8.  Summary of
Immature.

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

fo r  I nsho re ,

D -  I I
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I
I Taxon: Inshore

Stage: -tulrenite

1:
2 :

I
t
I
I
I
I
I
I
I
I
I
I
I
I

NI,},IBER OF OBSERVATIONS

Untransformed
log (x+0 )
1og(x+cons tan t  )

Be fo re

L9
19
19

Af te r

L7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

ASST]MPTION TEST RESULTS

-- fransformation Addit ivity serial Trends os power Derta
See Key Correlation Before/ "/" at q, Variance

Note:  Before/Af ter  Af ter  Abun/Sprse

none  ns  ns /ns  ns /ns  . 10  39 .6  34 .313 .4
1og (x+0 )  U  ns  s i g /ns  s i g /ns
1og (x+ .1 )  D  ns  s i g /ns  s i g /ns
1og (x+1 )  D  ns  s i g /ns  s i g /ns

Chi  Square;  Ho:even d is t r ibut ion of  zeroes in  BACI ce l ls :  ns

TEST RESULTS

S e e  K e y  N o t e :
BACI  t - t es t
*:'< Transf ormation

. Transformation

-Nonparametr ic  (Wi lcoxon Rank Sums test )-*  Transformat ion 1:  none:  ns
Transformat ion 2:  N/A

Autoregress ive Errors t - test
Transformat ion 1:  N/e
Transformat ion 2:  N/a

Binomia l :  ns

Regress ion (SONGS vs Gontro l  Abundances) :
One st ra ight  1 ine,  in tercept  = Q

:kxPrimary test results
Jk Corroborat ive . resul ts
+ rnd_icates delet ion of  abundance=O to at ta in  add. i t iv i ty

F igure D-  11.  Summary of  Test  Resul ts  for  Inshore,
Juven i l e .

none:  ns
N/A

I
I
I

D- 14
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I
I Taxon:  Mysedopsis  cathengelae

$ tage :A11

NT'MBER OF -OBSERVATIONS

Untransformed
log (x+0 )
log(x+constant  )

ASSUMPTION TEST RESULTS

Before

19
16
19

Af te r

L7
L7
L7

In f luence Dates
De le ted  fo r  Add i t i v i t y

-._ fransformation Addit ivity Serial Trends s power
See Key Corre lat ion Before/  7"  a t  u

No te :  Be fo re /A f te r  A f te r

none  A ,D  s ig  s ig /ns  s ig /ns
l og (x+0 )  ns  ns /ns  ns /ns  . 10  72 .6
l og (x+ .  l )  ns  ns /ns  ns /ns  . 10  67  . 4
1og (x *1 )  A ,D  s i g  ns /ns  s i g /ns

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :

De I ta
Var iance

Abun/ Sprse

.o8 l  .27

.06/  .08

s ig

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
l s : k  T rans fo rma t ion  1 :  l og (x ) .  ns

.  T rans fo rma t ion  2 :  N /A

Nonparametr ic  (Wi lcoxon Rank Sums test )
*  T rans fo rma t ion  1 :  l og (x ) :  ns

Transformat ion 2:  N/A

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/A
Transformat ion 2:  N/A

Binomia l . :  ns

Regress ion (SONGS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  -  0

S e e  K e y  N o t e :

F

F

TrxPr imary test  resul ts
*  Cor robo ra t i ve  resu l t s
+  Ind i ca tes  de le t i on  o f

Figure D- L4. Summary of
A11  S tages

abundance=O to

Tes t  Resu l t s
Combined.

D-  17

at ta in  addi t iv i ty

fo r  Mys idops i s  ca thenge lae ,



q

th

. )
| , a )
o o

+ ) c
6 O

U'
- L

O E

oro
C O
o . -

U

1

F

G  t , . g
lrJ
a  , , Q )

o  o - -
E >
. _ 6

O L
> o .
E

3  L + t

F  q - L

( / , o
o >
3
- o
(q+ '

)
-)
F

o  o  - o
O ( l )  I
o L  o

LJ ^ ;

L !  v O

3 o

O  E o o

A  . - 6 r J
Lrj +)
: )  ( o c o )
J  L  O O

o > 0 )
( ,  O O * )
z, L-c q-

o.(, <o
a (ts o15

o s c
=  o ( u

+,
o  o l , Q )

_ ( !

A  . ( o ( D
co !n>co
o

I
F C )

c)
g

. . ;
F

z

E

UJ
u

z
-)

o

< c o

co

a o <

+

!+  - - -+  - - -+  - - -+  - - -+  - - -+  - - -+  - - -+  - - -+  - - -+  - - -+  - - -+  a

N

J
J

l l
lrJ

F
U'

0)
(!

o
cD
q)

+,

o

.2
tn

.;

E
t l

lrJ
o
o
A
tt

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

^+,
< 5

Z v O

- )  - + J
( E . -

o  c >
lrJ O( ,  . - o
Z + ) -

E  | . ( J

=  o  o o
r E
o F o . -

C ) o

+-

o \ o
l l

O I T J J F <

fs
(\l



t\

z
1

I
1
+

* *

J

t l
UJ

F
a

+t

u,
o

=
il

U

o

I
I
I
I
I
I
I
I
I
I
I
I

6

0)
g)

|,
o

$

(D

+)

o

IA

=
L

G .

e o
P L

L >

+J O\
E

E O  3
o €  o
+ r ( o

^ E

v C )

- ( o

L O

( g -

^c
T D P
v o

o
z $
< D o

* r o

o E l

- - o
( ! ( o

L

o ( o

n e

! . -

\o
I

L

t!

\o
)

:

z

)

-)

€
J

-)

z.
-)

6

)
-t

tri
F

(o

'a

AI

.J
-)

N

z
-)

co
z

1

J

- ) U

z, v,
- ) O

AJ
o\
f--)

t;
F

z

a +*
f

s) c)

I
o o +

A Q(/)o
*

a ( )

u) c)

a a )

O ( )

+
. l

I+ - - - -+  - - - -+  - - - -+  - - - -+  - - - -+  - - - -+  - - - -+  - - - -+  I

I
*
+

**
*

*

+
I
I
I
I
I
I
I
+

a

o

a*
o*

I
I
I
I
I

C i r \ O r n O ( \ O3 .r) d) c\l Rt

Z = t c o l r l 0 a  o - u J E  E *  *  N



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DEVELOPMENTAL
STAGE

Al l  S tages
Combined

Adul ts

P= -01

Immatures

P=.oz

Juveni les

P= -05

F igu re  D -17 .

3.9  2 .5BorC

A-S

BorC

A-S

BorC

A-S

BorC

A-S

4.2

3 .8

4 .2

2 .5

2 .8

2 .9

2 .6

2 .6

2 .3

2 .4

2 .O

1.9

2 .2

L .9

2 .2

1 .8

2 .L

1 .9

I
t

Cross -she l f  d i s t r i bu t i ona l  pa t te rns  fo r  Mys idops i s
cathengelae.  The va lue g iven for  each st ratum is  the
mean abundance rank. Highest ranks indicate highest
abundance.  Out l in ing denotes s t rata grouping of  h ighest
s im i l a r  ranks  based  on  Bon fe r ron i  t - t es t .  On Iy  s t ra ta
in  which mysids oecurred were tested.  Mysids at  SONGS
in  the  ope ra t i ona l  pe r iod  (A -S)  were  ranked  separa te l y
f rom mysids at  Contro l  in  the operat ional  per iod p lus
mys ids  a t  bo th  l oca t i ons  i n  t he  p reopera t i ona l  pe r iod
(B or  C) .  P va lues are shown for  pat terns showing
signi f icant  d i f ferences between B or  C and A-S based
on |IANOVA testing of the ranks.I

I D-  20



Taxon:  Mysidopsis  cathengelae
S tage :Adu I t

NUMBER OF OBSERVATIONS

Untransformed
log  ( x+  0  )
log(x+constant  )

ASSIJI,TPTION TEST RESIJLTS

Before

L7
13
L7

Af te r

L7
15
L7

In f luence Dates
Deleted for  Addi t iv i ty

-- Transformation Addit ivity Serial Trends s power
See Key Corre lat ion Before/  7"  a t  a

No te :  Be fo re /A f te r  A f te r

none  ns  ns /ns  ns /ns  . 10  18 .9
l og (x+0 )  N /A
log (x+  .  1 )  ns  ns /ns  ns /ns  .  10  42 .0
l og  ( x+  1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :

De I ta
Var iance

Abun/ Sprse

.0 I /  . 002

.02/  .os

ns

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t

TEST RESULTS

BACI  t - t es t
* *  T rans fo rma t ion  1 :  none :  s ig (p= .043 )

T rans fo rma t ion  2 :  l og (x+  .  1 )  :  ns

Nonparametric (Wilcoxon Rank Sums test )' *  Transformat ion 1:  none:  ns
T rans fo rma t i on  2 :  1og (x+ .1 ) :  ns

Autoregress ive Errors t - test
Transformation 1: N/A
Transformat ion 2:  N/A

Di ,nomia l :  ns

Regress ion (SONGS vs Contro l  Abundances) :
Two d i f ferent  s t ra ight  l ines,  same in tercept(= 0)

See  Key  No te :

xxPr imary test  resul ts
*  Corroborat ive resul ts
+ Ind ieates delet ion of

Figure D-18 . Summary of
Adu l t .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

fo r  Mys idops i s  ca thenge lae ,

D-21



q-

(,
O

A

I

o
z  u r c

P O
o  - o

a , -
! L
( g ( o

O E
F  ( g O
O  - C )

cD c)
o  c t t

+ r c
$ o

l rJ  u , |u
o

i , 0 )

o ' -
E >
O L
> o

o =

o
O  L L

( , Q )

o >
- o

- J  G * ,

-)
o o +J(o cr- ot (\l

o o  I
o L  o
a + )

z ,  < f
3 v O

F  - + ,

c >
o  . - o
z, +r-

= u o
O E

F  E . -

O  , s _

LJ  ^ (g

o- ur  -o
- o

o  t  ( o o .
o  L o o

a  . - € $
lrJ €

E  J  L O O

E
o > o

o  ( ,  ( D 0 !
z ,  L . c L

o ( , <
tn
u) $-  o!

o L c
cO E (g(g
lrj +,
l !  o  o u } o )

_ t b

O  . ( g 0 )

cO O\>CO
o

I
Z , F O

L

. . ;
lrJ-
z

F
J

lrj

o
(D

t

(D

rt
(6
O

2
o
o,

:
!,

Eu
lrJ

(t

I
I
I
I
I
I
I
I
I
I
I
T
T
I
I
I
I

6 c O F \ O | n j f ( r N O ? O l

o o o o o o o o o o o o
t t

++  - - - +  - - - +  - - - +  - - - +  - - - +  - - - +  - - -  +  - - - +  - - - +  - - - +  - - - +  |

I
I

O I T J J F <



I
t\

z.

\o€-)
-)

I
+
I
I
I
t'
a
t
I

i

: ; *

*

o ( ,

a

*
a

F
J

lrJ

F
a

o,

t)

o

6

.;

=
t l

U

a

I
I
T
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I

a
+,

(E

c)

P

O
o

o

6

=
L

( F .

o.:<
E O
+ , L

cn(/)

L >

lJ (n

E O  I
C l r J  O
r , ( E

^ E

- o
L

- ( g

L o

( E -

^c
a + )
v o

<t)

Z a s

V, .l)

+ ) o

o c

L

o $

. 0 €
! . -
= o

NJ
I

L

z
-)

+

J

-)

z,
-)

z.
-)

co

J

-

N

-)
-)

*

+

+

+

+

*

+

J

.?

trl
F

o
€ o
z
)

+

(\t
@
z.
-)

J

@
z
-t

J

-) z.
lrJ

z.

\o
O \ F
F
J

-)

LU
F

z,

(/)()

o ( 4

+
I
I
I
I
I
I
I
+

+
( ) a  I

+
I- - - -+  - - - - -+  - - - - -+  - - - - -+  - - - - !+  - - - - -+  - - - - -+  |

?191919
m c \ t ( \ t o o

Z = t d l l r J 0 a  o - l ! €  = *  *  N

. *

o o*** *

(/,()
*



Taxon:  Myqidopsis_ cathengelae
Stage:ltnmature

NUMBER OF OBSERVATIONS

Untransf orrned
log  ( x+  0  )
1og(x+constant  )

ASSU,IPTION TEST RESULTS

See Key
N o t e :

n o n e  A r D  s i g

Before

L7
L4
L7

Af te r

L7
16
L7

Inf luence Dates
De le ted  fo r  Add i t i v i t y

Transformat ion Addi t iv i ty  Ser ia l
Corre lat ion
Be fo re /A f te r

s ig /ns

Trends c
Be fo re /

Af ter

s ig /ns

ns /ns  . 10
ns /ns

Power Del ta
% at a Variance

Abun/ Sprse

.01 /  .05
l og ( x+0 )  N /A
1og (x+ .1 )  ns+  ns /ns
log (x+ l )  A  s i g+  s i g /ns

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f

s1.0

ze roes  i n  BACI  ce l l s :

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t'* '* Transformation
.  Transformat ion

S e e  K e y  N o t e :

1:
2 |

l og ( x+ .1 ) :  ns
N /A

Nonparametr ic  (Wi lcoxon Rank Sums test )
: t  Transf  ormat ion 1 :  1og (x+ .  1)  :  ns

Transformat ion 2:  N/A

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/A
Transformat ion 2:  N/A

B inomia l :  ns

Regress ion (SONGS vs Contro l  Abundances) :
Two  d i f f e ren t  s t ra igh t  l i nes ,  same in te rcep t (=  0 )

*kPr imary test  resul ts
*  Comobora t i ve  resu l t s
+  Ind i ca tes  de le t i on  o f

Figure D- 2L. Summary of
Immature.

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

fo r  Mys idops i s  ca thenge lae ,

D-24
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Taxon:  Mysidopsis  cathengelae
Stage:Jtveni le

NI'MBER OF OBSERVATIONS

Untransf ormed
1og (x+0  )
log (x+ constant  )

ASSUMPTION TEST RESULTS

Befo re Af te r

L7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

19
14
L9

_-  Transformat ion Addi t iv i ty  Ser ia l  Trends c
See Key Corre lat ion Before/

No te :  Be fo re /A f te r  A f te r

none  A ,D  s i g  s i g /ns  s i g /ns
l oe (x+0 )  N /A
1og (x+ .1 )  ns  ns /ns  ns /ns
1og (x+1 )  A ,D  s i g  ns /ns  s i g /ns

Chi  Square;  Ho:even d is t r ibut ion of  zeroes in  BACI

Power Del ta
% at s, Variance

Abun/ Sprse

ce1 l s :  s i g

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t

TEST RESULTS

BACI  t - t es t
T rans fo rma t i on  l :  l og ( x+ .1 ) :  N /A
Transformat ion 2:  N/A

Nonparametr ic  (Wi lcoxon Rank Sums test )
T rans fo rma t i on  1 :  l og (x+ .1 ) :  N /A
Transformat ion 2:  N/A

Au to reg ress i ve  E r ro rs  t - t es t
?ransformat ion l :  N/A
Transf  orn iat ion 2:  N/A

Binomia l :  ns **

Regress ion (SONGS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = 0 *

See  Key  No te :

F

F

x:kPr imary test  resul ts
,? Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

Figure D- 24. Summary of
Juven i l e .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

for  Mysidopsis  cathengelae,

D -27
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Taxon:  Hglmesimysis  costata
$ tage ;A11

I
I
I
I
I
t
I
t
I
I

NI]MBER OF OBSERVATIONS

Untransformed
log (x *0  )
log(x+constant  )

ASSIJMPTION TEST RESULTS

Before

19
L9
19

Af te r

T7
16
L7 \

In f luence Dates
Deleted for  Addi t iv i ty

--- Transformation Addit ivity Serial Trends c
See Key Corre lat ion Before/

No te :  Be fo re /A f te r  A f te r

none  A  s i g+  ns / s i g  ns /ns
l og (x+O)  B  ns  s i g /ns  ns /ns  . 10
1og (x+ .1 )  B  ns  ns / s i g  ns /ns  . 10
log (x+1 )  N /A

Chi  Square;  Ho:even d is t r ibut ion of  zeroes in  BACI

4s .5
62.0

ce l l s :

Power
7" at s,

De l ta
Variance

Abun/Sprse

.Le  l  . L6

.L7  /  . LO

ns

TEST RESULTS

BACI  t - t es t
Transformat ion 1:  N/A

.  Transformat ion 2z N/A

Nonparametr ic  (Wi lcoxon Rank Sums test )
Transformat ion 1:  NiA
Transformat ion 2:  N/A

Autoregress ive Errors t - test
* *  T rans fo rma t ion  1 :  l og (x ) :  ns :  second  o rde r  mode l
*  T rans fo rma t ion  2 :  l og (x+ .1 ) :  ns :  second  o rde r  mode l

Binoni ia l :  ns

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = Q

S e e  K e y  N o t e :

I
I
I
I
t
I
T
I
I

xxPr i ,mary test  resul ts
*  Gorrobofat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-  27.  Summary of
A l l  S tages

abundance=0 to

Tes t  Resu l t s
Combined.

D-  30

at ta in  addi t iv i ty

fo r  Ho lmes imys is  cos ta ta ,
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I
I
t
I
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I
t
I
I
t
I
I
I
I
I
I
I
I
I

DEVELOPMENTAL
STAGE

Al l  S tages
Combined

Adul ts

P=  . 03

Immatures

Juveni les

F igu re  D -30 .

8-12

4 .2

3 .9

3 .9

3 .9

4.2  4 . r

4 .6  4 .0

3.3  3 .2

3 .3  3 .0

6 -8

14.4 |

I L  R  I
t l

4.2

E

DEPTH STRATA (m)
L2-L5  Ls -23  23-30  30-37

2 .5  Z .OBorC

A-S

BorC

A-S

BorC

A-S

BorC

A-S

2.6

2 .5

2 .4

2 .4

2 .6

2 .0

1 .8

1 .9

2 .2

1 .9

2 .L

L .9

Cross -she1 f  d i s t r i bu t i ona l  pa t te rns  fo r  Ho lmes imys is
cojs tata.  The va lue g iven for  each st ratum is  the mean
abundance rank. High6st ranks indicate highest abundance.
Out l in ing denotes s t rata grouping of  h ighest  s imi lar
ranks based on Bonferroni  t - test .  Only  s t rata in  which
mysids occurred were tested.  Mysids at  SONGS in the
operat ional  per iod (A-S)  were ranked separate ly  f rom
mysids at  Contro l  in  the operat ional  per iod p lus mysids
a t  bo th  l oca t i ons  i n  t he  p reopera t i ona l  pe r iod  (B  o r  C ) .
P va lues are shown for  pat terns showing s ign i f icant
d i f ferences between B or  C and A-S based on MANOVA
tes t i ng  o f  t he  ranks .

D- 33



Taxon :  Ho lmes fmys ls  cos ta ta
Stage:adu. [ t

I
I
I
I
I
I
I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
log (x+0 )
log (x+cons tan t  )

ASSUMPTION TEST RESULTS

Befo re Af te r

L7
13
L7

In f luence Dates
De le ted  fo r  Add i t i v i t y

19
15
19

_-_ fransforrnation Addit ivity Serial Trends cr
See  Key  Cor re la t i on  Be fo re /

No te :  Be fo re /A f te r  A f te r

none  A ,D  s i g  s i g /ns  s i g /ns
l og  ( x+0  )  N /A
log (x+ .1 )  B  ns  s i g / s i g  ns /ns
l og (x+ l )  A  s i g+  s i g / s i g  ns /ns

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI

Power Del ta
% at c Variance

Abun/ Sprse

ce1 l s :  s i g

TEST RESULTS

BACI  t - t es t
Transformat ion

.  Transformat ion

Nonparametr ic  (Wi lcoxon Rank Sums test )
Transformat ion 1:  N/A
Trans fo rma t ion  2 :  N /A

Au to reg ress i ve  E r ro rs  t - t es t
T rans fo rma t i on  1 :  l og (x+ .1 ) :  N /A
Transformat ion 2:  N/A

Binonrial; ns>k:'r

Regress ion (SONGS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = 0*

S e e  K e y  N o t e :

1 :  N /A
2 |  N /A

FI
I
I
I
I
I
I

7'xPr imary test  resul ts
'k  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-  31.  Summary of
Adu l t .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

fo r  Ho lmes imys is  cos ta ta ,

D-  34
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Taxon :  Ho lmes imys is  cos ta ta
Stage: IffiraElre

NUMBER OF OBSERVATIONS

Untransf ormed
log  ( x+0  )
l og (x+cons tan t  )

Be fo re After

16
11
16

In f luence Dates
De le ted  fo r  Add i t i v i t y

L9
19
19

ASSUMPTION TEST RESULTS

-_ Transformation Addit ivity Serial Trends cr power
See Key Corre lat ion Before/  7"  a t  a

No te :  Be fo re /A f te r  A f te r

none  A  s ig+  ns /ns  ns /ns
log  ( x+0  )  N /A
log (x+ .  l )  ns  

-  
ns /ns  ns /ns

1oe (x+1 )  A  s i g+  ns /ns  ns /ns

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l1s :

De l ta
Variance

Abun/ Sprse

s ig

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
T rans fo rma t i on  1 :  l og (x+ .1 ) :  N /A

.  Transformat ion 2:  N/A

Nonparanetric ( l^t i lcoxon Rank Sums test)
T rans fo rma t i on  1 :  l oe (x+ .1 ) :  N /A
Transformat ion 2:  N/A

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  NIA
Transformat ion 2:  N/A

Binomia l :  ns? '<*

Regression (SOtrtCS vs Control Abundances ) :
One st ra ight  l ine,  in tercept  = 0*

S e e Note :

F

Key

F

r imary test  resul ts
*  Corroborat ive resul ts
+ Ind_icates delet ion of

F igure D-  34.  Summary of

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

for  Hol r .nes imysis  costata,
Immature.

D -  37
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Taxon:  Holmes@
stage r.ruvGIG

NI.JMBER OF OBSERVATIONS

Untransformed
log (x+0 )
1og(x+ constant  )

ASSI]MPTION TEST RESULTS

Before

L9
19
19

Af te r In f luence Dates
De le ted  fo r  Add i t i v i t y

15
L2
15

-_ T-ransf ormation
See Key

No te :

none A

Addi t iv i ty  Ser ia l
Corre lat ion
Be fo re /A f te r

ns /ns

Trends
Be fo re /

A f te r

ns /ns

s ig /ns
ns /ns

Power Del ta
% at c Variance

Abun/ Sprse

s i g +
l og ( x+0 )  N /A
log (x+ . l )  ns  ns /ns
l oe (x+ l )  A  s i g+  ns /ns

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f ze roes  i n  BACI  ce l l s :  s i g

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

TEST RESULTS

BACI  t - t es t
T rans fo rm4 t i on  1 :  l og (x+ .1 ) :  N /A

.  T rans fo rma t ion  2 :  N /A

S e e  K e y  N o t e :

F

Nonparametr ic  (Wi lcoxon Rank Sums test )
T rans fo rma t i on  l :  l og ( x+ . l ) :  N /A  F
Transformat ion 2z N/A

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/A
Transformat ion 2:  N/A

Binomia l :  ns**

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = 0*

**Pr imary test  re iu l ts
*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-  37.  Summary of
Juven i l e .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

fo r  Ho lmes imys is  cos ta ta ,

D-40
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I
I Taxon:  Acanthomysis  dav is i i

Stage :.e,il---

I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
log (x+0 )
log (x+ eonstant )

ASSUMPTION TEST RESULTS

Before

19
19
19

Af te r

15
9

l5

In f luence Dates
Deleted for  Addi t iv i tv

__ Transformat ion Addi t iv i ty  Ser ia l  Trends a power
See Key Corre lat ion Before/  % at  s ,

No te :  Be fo re /A f te r  A f te r

none  B  ns  s i g /ns  ns /ns  . 10  81 .8
l og  ( x+0  )  N /A
1og (x+ .1 )  B  ns  s i g / s i g  ns /ns  . 10  84 .5
l og (x+ l )  B  ns  s i g / s i g  ns /ns  . 10  94 .L

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce1 ls :

De l ta
Variance

Abun/ Sprse

7 .81  . 3

.  r0 /  .05

.06/ .01

s ig

I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
Transformat ion 1:  N/A

.  Transformat ion 2:  N/A

Nonparametr ic  (Wi lcoxon Rank Sums test )
Transformat ion 1:  N/A
Transformat ion 2:  N/A

S e e  K e y  N o t e :

Auto reg ress i ve  E r ro rs  t - t es t
* : t  l ransformat ion 1:  none:  ns!  seconcl  order  model' *  T rans fo rma t i on  2 :  1og (x+ .1 )&1og (x+1 ) :ns ,  f  i r s t  o rde r  mode l -

B inomia l :  ns

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = Q

I
I
I
I

x>lPr imar l f  test  resul ts
*  Cor robo ra t i ve  resu l t s
+  Ind i ca tes  de le t i on  o f

F igure D-  40.  Summary of
A11  s tages

abundance=0 to

Tes t  Resu l t s
Combined.

D-43

at ta in  addi t iv i ty

for  Acanthomysis  dav is i i ,
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I
t
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DEVELOPMENTAL
STAGE

Al l  S tages
- Combined

P=  .01

Adul ts

P=  . 006

Immatures

Juveni les

P=  . 03

F igu re  D-43 .

Bo rC

A-S

BorC

A-S

BorC

A-S

BorC

A-S

6 -8

4.O

3.0

4 .7

3 .8

8-  12

5 .  1  4 .3

4 .7  4 .8

6 .0  5 .2

5  .0  5 .0

DEPTH STRATA (m)
L2 -L5  Ls -23

3.5

3 .5

2 .2

2 .5

2 .8

2 .8

3 .4

3 .9

23-30

2 .8

3 .3

2 .4

2 .8

2 .9

3 .5

30-  37

2 .7

3 .3

2 .9

3 .5

Cross -she1 f  d i s t r i bu t i ona l  pa t te rns  fo r  Acan thomys is
davis i i .  The va lue g iven for  each st ratum is  the mean
abundEnce rank. Highest ranks indicate highest abundance.
Out l in ing denotes s t rata grouping of  h ighest  s imi lar
ranks  based  on  Bon fe r ron i  t - t es t .  On ly  s t ra ta  i n  wh ich
mysids occurred were tested.  Mysids at  SONGS in the
operat ional  per iod (A-S)  were ranked separate ly  f rom
mysids at  Contro l  in  the operat ional  per iod p lus mysids
a t  bo th  l oca t i ons  i n  t he  p reopera t i ona l  pe r iod  (B  o r  C ) .
P va lues are shown for  pat terns showing s ign i f icant
d i f ferences between B or  C and A-S based on MANOVA
test ing of  the ranks-

D -46



Taxon:  Aeanthomysis  dav is i i
Stage : Ad[E-

I
I
I
I
I
I
I
I
I
I
I
t

NUMBER OF OBSERVATIONS

Untransformed
log (x+0 )
log  ( x+  cons tan t  )

ASSUMPTION TEST RESULTS

Befo re

L9
19
19

Af te r In f iuence Dates
De le ted  fo r  Add i t i v i t v

L2
5

t2

Transformat ion Addi t iv i ty  Ser ia l  Trends c
See  Key  Cor re la t i on  Be fo re /

No te :  Be fo re /A f te r  A f te r

none  ns  ns /ns  ns lns  . 10
1og (x+0 )  H
loe (x+ . l )  B  ns  s i g /ns  ns /ns  . 10
log (x+ l )  B  ns  s i g /ns  ns /ns  .  I 0

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI

Power
%a ts ,

62 .9

70 .7
68 .7

ce l1s :

De I ta
Variance

Abun/  Sprse

-  lo l  .  oro

' 06 l  .030
.01 / .001

s ig

TEST RESULTS

BACI  t - t es t
>k:k  Transformat ion 1:  none:  ns

.  T rans fo rma t i on  2 :  l og (x+ .  1 )&1og (x+1 )

.Nonparametr ic  (Wi lcoxon Rank Sums test )
>!  Transformat ion 1:  none:  ns

T rans fo rma t i on  2 :  l og (x+  .  1 )&1og (x+1 )

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/A
T rans fo rma t i on  2 :  l og (x+ .  1 )&1og (x+1 )

B inomia l :  ns

Regress ion (SONGS vs Contro l  Abundances)
One st ra ight  l ine,  in tercept  = Q

S e e  K e y  N o t e :

f i rs t  order  model  E

EN S

Ens

I
I
I
I
I
I
I

Pr imary  tes t  resu l t s
'k  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-  44.  Summary of

abundance=0 to

Tes t  Resu l t s

a t ta in  add i t i v i t y

for  Acanthomysis  dav is i i ,
Adu l t .

D-47
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Taxon: Acanth@
Stage: fmmature

NTJMBER OF OBSERVATIONS

Untransformed
log (x+0 )
log (x+constant  )

ASSTN,IPTION TEST RESULTS

Before

19
19
19

Af te r In f luence Dates
Deleted for  Addi t iv i ty

t2
6

L2

-.- fransformation Addit ivity Serial Trends s
See Key Corre lat ion Before/

No te :  Be fo re /A f te r  A f te r

none  ns  ns /ns  ns lns  .10
log  ( x+0  )  l u / l
l og ( x+ . l )  ns  ns /ns  ns /ns  . 10
log (x+ l )  ns  ns /ns  ns /ns  . 10

Chi  Square;  Ho:even d is t r ibut ion of  zeroes in  BACI

Power
7" at q,

70 .4

83 .2
78 .8

ce1 l s :

De I ta
Variance

Abun/ Sprse

L .2 l  .  080

.12 l .o4o

.04/ .o l -o

s ig

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
:! '* Transformation 1: none: ns

.  T rans fo rma t i on  2 :  l oe (x+ . I )& Ioe (x+1 ) :  ns

Nonparametr ic  (Wi lcoxon Rank Sums test )
:t  Transformation 1: none: ns

T rans fo rma t i on  2  :  1oS(x+ .  1 )& loe (x+ l )

Autoregress ive E: i rors  t - test
.  Transformat ion 1:  N/A

Transformation 2: N/9,

'B inomi-aI :  ns

Regress ion (SONGS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = g

See  Key  No te :

E

E

*:tPrimary test results
*  Corroborat ive resul ts
+ Ind icates delet ion of

F igure D-  47.  Summary of

abundance=0 to

T e s t  R e s u l t s

at ta in  addi t iv i ty

for  Acanthomysis  dav is i i ,
Immature

D-  50
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Taxon:  Acanthomysis  dav is i i
Stage: "f,uv&rle

NUMBER OF OBSERVATIONS

Untransformed
Iog (x+0 )
ldg(x+constant  )

ASSI.JMPTION TEST RESULTS

_.-  Transformat ion Addi t iv i ty
See Key

No te :

none B
log (x+0 )  H
1og (x+ .1 )  D
1og  ( x+  1 )  D

Chi  Square;

Before

19
19
L9

Af te r

11
5

11

In f luence Dates
De le ted  fo r  Add i t i v i t y

Ser ia l
Corre lat ion
Be fo re /A f te r

s  i g /ns

s  i g /ns
s ig /ns

Trends
Be fo re /

A f te r

ns /ns

s ig /  s i g
s i g /ns

De l t a
Variance

Abun/ Sprse

3.8 / .1s0

Power
7" at u.

46  . 510

10

ns

ns
NS

Ho:even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l1s : s i g

I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
Transformat ion 1:  N/A
Trans fo rma t ion  2 :  N /A

Nonparametr ic  (Wi lcoxon Rank Sums test )
Transformat ion 1:  N/A
Trans fo rma t ion  2 :  N IA

Au to reg ress i ve  E r ro rs  t - t es t' * "k  Transformat ion 1:  none:  ns, f i rs t  order
T rans fo rma t ion  2z  N /A

Binorn ia l :  ns>t

RegresBion (SONGS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = Q

S e e  K e y  N o t e :

mode l

*? 'sPr imary test  resul t i
:k  Corrobofat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-  50.  Summary of
Juven i l e .

abundance=O to

Tes t  Resu l t s

attain addit ivity

for  Acanthomysis  dav is i i ,

D-53
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I
I Taxon:  Neomyf l is  ray i i

S tage :A11

L9
18
L9

I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
log (x+0 )
log(x+ constant  )

Before After

I3
3

13

In f luence Dates
Deleted for  Addi t iv i ty

ASST'MPTION TEST RESULTS

_-T-ransf ormation Addit ivity Serial Trends or
See Key Core lat ion Before/

.  No te :  Be fo re /A f te r  A f te r

none  ns  ns /ns  ns /ns  .10
log (x+0 )  H
log (x+ . I )  ns  ns /ns  ns /ns  . 10
loe (x+ l )  ns  ns /ns  ns /ns  . 10

Chi  Square;  Ho:even d is t r ibut ion of  zeroes in  BACI

Power
%a tu

43  . 3

69 .9
57  . 6

ce l l s :

De l ta
Variance

Abun/ Sprse

1 .6  /  . 010

.L4 /  .O4A

.os  l  .002

s ig

E
1 :
2 :

I
t
I
T
I
I
I

TEST RESULTS

BACI  t - t es t-** Transformation
Transf ormation

S e e  K e y  N o t e :

none :  ns
1og (x+ .  1 )&1oe (x+1 )  :  ns

.Nonparametr ic  (Wi lcoxon Rank Sums test )-*  Transformat ion 1:  none:  ns
T rans fo rma t i on  2 :  l og (x+ .1 )&1og (x+1 ) :  ns  E

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/A
Trans fo rma t ion  2z  N /A

B inomia l :  ns

Regress ion  (SOt tCS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = Q

t" tPr imary test  resul ts
: "  Corroborat ive resul tsI

I
I
I

+ Indicates delet i -on of

F igure D-  53.  Summary of
A I1  S tages

abundance=0 to

Tes t  Resu l t s
Combined.

D -  55

at ta in  addi t iv i ty

fo r  Neomys is  ray i i ,
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I
I
I
I
I
I
I
I

DEVELOPMENTAL
STAGE

A11  S tages
Combined

- ._ 
Adul ts

Immatures

Juveniles

F igu re  D -56 .

Bo rC

A-S

BorC

A-S

BorC

A-S

BorC

A-S

3.5

4 .0

2 .5

2 .4

3 .0

3 .3

2 .5

2 .9

2 .9

3 .3

I
I
I

I
I
I

I
I
I

I

Cross -she l f  d i s t r i bu t i ona l  pa t te rns  fo r  Neomys is  ray i i .
The value given for each stratum is the mean abundance
rank.  Highest  ranks ind icate h ighest  abundance.  Out-
l in ing denotes s t rata grouping oI  h ighest  s imi lar  ranks
based  on  Bon fe r ron i  t - t es t .  On ly  s t ra ta  i n  wh ieh  mys ids
occurred brere tested.  Mysids at  soNGS in the operat ional
per iod (A-S)  were ranked separate ly  f rom mysids at
Contro l  in  the operat ional  per iod p lus mysids at  both
loca t i ons  i n  t he  p reopera t i ona l  pe r iod  (B  o r  C ) .
P va lues are shown for  pat terns showing s ign i f icant
d i f ferences between B or  C and A-S based on MANOVA
tes t i ng  o f  t he  ranks .

4.2

4.7

4 .9

4.s

4.9

5 .5

3 .5

3 .3

3 .5

3 .3

3 .5

3 .3

D-59



Taxon: Neomysis rayi i
S tage :Adu1 t

NUMBER OF OBSERVATIONS

Untransformed
log (x+0 )
1og(x+cons tan t  )

ASSI'MPTION TEST RESULTS

Before Af ter  In f luence Dates
Deleted for  Addi t iv i ty

L7
8

L7

8
2
8

Transformation Addit ivity Serial Trends cr
See Key Corre lat ion Before/

No te :  Be fo re /A f te r  A f te r

none  B  ns  s ig /ns  ns /ns  .10
log (x+0 )  H
1og (x+ .1 )  B  ns  s i g /ns  ns /ns  . 10
1og (x+1 )  B  ns  s i g /ns  ns /ns  . 10

Chi  Square;  Ho:even d is t r ibut ion of  zeroes in  BACI

Power
%ata

28 .9

27  .4
28 .7

ce l1s :

Del ta
Variance

Abun/ Sprse

.00s / .001

.04 /  .010

.001 /  .00

s ig

I
I
I
t
I
I
I
I
I
I
I
I
t
t
I
I
I
I
I

TEST RESULTS

BACI t - test
*-:t  Transformation 1: none: ns

.  T rans fo rma t i on  2 :  l og (x+ .1 )& log (x ) l ) :

.Nonparametr ic  (Wi lcoxon Rank Sums test )
* Transformation l:  none: ns

Trans fo rma t ion  2 :  l og (x+ .  1 )&1og(x+1)  :

Autoregress ive Errors t - test

See Key Note:

E

c
C'E

Transformat ion 1:  none:  ns f i rs t  order  model
T rans fo rma t i on  2 :  l og (x+ .1 )& loe (x+1 ) :  ns  f i r s t  o rde r  mode l

Binomia l :  ns

Regress ion (SONGS vs Contro l  Abundances) :
One st ra ight  1 ine,  in tercept  = Q

BxPr imary test  resul ts
*  corroborat ive resul ts
+ Ind icates delet ion of  abundance=O to

Figure D-  57.  Summary of  Test  Resul ts
Adu l t .

a t ta in  addi t iv i ty

fo r  Neomys is  ray i i ,

D .50
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Ta:tpn: Neomlrsis rayii
Stage : Inurature

NUMBER OF OBSERVATIONS Befo re Af ter  In f luence Dates
Deleted for  Addi t iv i ty

Untransformed
log  ( x+  0  )
logfx+constant  )

ASSI'MPTION TEST RESULTS

3
0
3

18
9

18

_- fransf ormation Addit ivity Serial Trends or
See Key Corre lat ion Before/

No te :  Be fo re /A f t . 1 .  A f te r

none  B  ns+  s ig /  ns /ns  .10
log (x+0 )  H
1og (x+ .1 )  ns+  s i e /  ns /ns  . 10
log (x+ I )  B  ns+  s i g /  ns /ns  . 10

Chi  Square;  Ho:even d is t r ibut ion of  zeroes in  BACI

Power
7 "a ta

26 .8

28 .4
27 .3

ce l l s :

De l ta
Variance

Abun/ Sprse

.oo4 /  .001

.o2l . }La

.001 /  .000

s ig

I
t
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t' * *  Transformat ion 1:  none:  ns
.  T rans fo rma t i o r .  2z  l og (x+ .1 )&1og (x+1 ) :  ns

Nonparametr ic  (Wi lcoxon Rank Sums test )
:k  Transformat ion 1:  none:  ns

T rans fo rma t i on  2 :  1og (x+ .  1 )& loe (x+1 )  :  ns ,

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  none:  ns f i rs t  order  model
T rans fo rma t i on  2 :  1og (x+ .1 )&1og (x+1 ) :  ns  f i r s t .  o rde r

B inomia l :  ns

Regress ion (SONGS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = Q

S e e  K e y  N o t e :

E

c
mode l  C ,E

E

x:"Pr imary test  resul ts
: 's  Corroborat ive resul ts
+ Ind_icates delet ion of

F igure D-  60.  Summary of
Immature.

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

fo r  Neomys is  ray i i ,

D -  63
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Taxon:  Neomysis  ra l r i i
Stage:  Juveni le

NUI.{BER OF OBSERVATIONS

Untransformed
log  ( x+0  )
log (  x+ constant  )

ASSUMPTION TEST RESULTS

After  In f - luence Dates
De le ted  fo r  Add i t i v i t y

Be fo re

9
0
9

19
L7
19

Transformat ion Addi t iv i ty  Ser ia l  Trends c
See Key Corre lat ion Before/

No te :  Be fo re /A f te r  A f te r

none  ns  ns /ns  ns /ns  .10
log (x+0 )  H
log (x+ . I )  ns  ns /ns  ns /ns  . 10
1oe (x+1 )  ns  ns /ns  ns /ns  . 10

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI

Power
%atu

28 .4

52 .L
37  .O

ce I l s :

De l ta
Variance

Abun/ Sprse

L .6 l  .OL

.L6 l  . 02

.0s l  .001

s ig

I
I
I
I
I
I
I
T
I
T
I
I
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
:k:k Transformation 1: none ; ns

.  T rans fo rma t i on  2 :  l oe (x+ .  1 )&1og (x+1 )  :  ns

-Nonparametr ic  (Wi lcoxon Rank Sums test )
*  Transforrnat ion 1:  none:  ns

T rans fo rma t i on  2 :  1og (x+ .  1 )&1og (x+1 )  : ns

Autoregress ive Errors t - test
Transformat ion 1:  N/A
Transformir t ion 2:  N/A

B inomia l :  ns

Regress ion  (SOt lCS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = Q

S e e  K e y  N o t e :

E

E

t "?Pr imary test  resul ts
*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

f igure O- 63.  Summary of
Juven i l e .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

for  Neomysis  ray i i , ,

D -  66
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Taxon :  C ross -She l f
Stage:.q.If-

NI,MBER OF OBSERVATIONS

Untransformed
1og (x+0 )
log (x+ constant  )

ASSUMPTION TEST RESULTS

Before

19
19
L9

Af te r

L7
L7
L7

Inf luence Dates
Deleted for  Addi t iv i ty

_._ Transformation Addit ivity Serial Trends c power
See Key Corre lat ion Before/  7"  a t  s ,

No te :  Be fo re /A f te r  A f te r

none  B  ns  s ig /ns  ns  /ns  .  10  23  .O
1og  ( x+0  )  B  ns  s i g /ns  ns  / ns  .  05  84  . 4
l oe (x+ .1 )  N iA
1og  ( x+  1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce1 ls :

De I ta
Variance

Abun/ Sprse

278  14L .5
.08 /  . 04

t
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t'*:k Transf ormation
Transformation

S e e  K e y  N o t e :

I :
2z

none :  s i g (p= .057 )
N iA

Nonparametr ic  (Wi lcoxon Rank Sums test )
*  T rans fo rma t i on  1 :  none :  s i g (p= .071 )

Transformat ioa 2:  N/A

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  none;  ns f i rs t  orc ier  model
T rans fo rma t ion  2 :  l og (x ) :  rS ,  second  o rde r  mode l

B inomia l :  s i g

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
Two  s t ra igh t  l i nes ,  same in te rcep t (=  0 )

c

* '?Pr imary test  resul ts
*  Corroborat ive resul ts
+  Ind i . ca tes  de le t i on  o f

F igure D-  66.  Summary of
A11  S tages

abundance=0 to

Tes t  Resu l t s
Combined.

D -  69

at ta in  addi t iv i ty

f o r  C ross -She1 f ,



I
I
+

rn
rn
f-

(\
l.c\

J
J

t l
KJ

o
o,

L

g

o

t
(D

o
I
o
,,4

L

I
l4J

()
4
o

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

G

o

o
( ) 0 )
g

. c
o  o o

o o
ot>
o p
a J O

z ,  - o
F  ( q O

a r

L E

F O(,
o  L 0 )

( o o

E O

l , o

{b

O -  - ( g
u J o

(rt !
o  ! - -

o >
o o
o L
L q

G L

( ' 0 )
z ,  o >
o  - o

)
-)
F

( }  O CO -d)  t -
o  o o  I

o L  o
^ p
< f

z  v O
- )  - + J

o ' -
o  c >

l4t O
o  . - 0 )
Z,  +r-

E  L O

E  O  o o
E

o  F  15 -

O o
lrl ^;

E  l r j  v O
a - 3 u )

t  o o .
O  c )  C t r o

t D  - n + )
lr' $
: 5  q g 0 )

E

E  o > 0 )
F  ( ,  o o + t
( )  Z ,  L l (F

o ( n <
t )
O  G O D

o s t r
=  ( s ( g

l r J  6  O ( , ) C )
L

a  . o o )
co  F>co
O \ o

I

z.
- ) s

-

. . 8

UJ
F

z.

+
' - l

I
I
I
I
I
I
+

+
- t +  - - - - +  - - - - +  - - - - +  - - - - +  - - - - +  - - - - +  - - - - +  - -  I

lr\
3

rn
I

!n
N

t f I T J J F <



t*

z

\o

J

f

I
I
+
I
I
l.
a
I
1
I
+

J
-J

t l
lrJ

F
a

L

g

.g

ah

:

IA
I

.tt

L

l l
lrJ

A.
U)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I

0)
ol

p
tt

$

g

o

L

6
I
tt
6

L

L

L .
IA

o i <
E O

{ J L

L >

+ j F

t r , F
E O  I

.aJ (E

c)^E

v c )
L

L 6

( g -

O a )
v o

a

z ( E

a o

+, c)

O E

- o

L

o o
o -
( o E

t r a

\o
I

L

r

Q A

() (4

a ( J

a ( ) \o

z.
-)

+

J=-)

z,
-)

J

-)

z
-)

o

J

)

F

o

z
-)

(\j

J

-)

c\,

z.

-

z.
-)

-J
= z

z a

a.)

o\
F-
J

-)

LJ
F

z

(J tn

v,

a

(,()

a a )
o *

o  a a )

a o
. : F

( ) a

O U )
O A

I
+
t+ - - -  +  - - -  +  - - -  +  - - -  +  - - -  +  - - -  +  - - -  +  - - -  +  - - -  +  - - -  +  I

e o o o o o o o o o o
O F - s c o l n N o \ G o
o c \ l N

z = = c o r ! (  o - r ! E  E *  *  A l



I
I
I
I
I
I
I
I
I
I
I
I
I
I
T
I
I
I
I

DEVELOPMENTAL
STAGE

A11  S tages
Combined

Adul ts
P= .015

Immatures
P=  .019

Juveni les

F igu re  D -69 .

6 -8

l-G.Tl

t--l
8-L2

5 .2

s.4

4.5

4 .L

5 .6

5 .5

DEPTH STRATA (m)
Lz-Ls 15-23

s. l  5 .2

4.7  4 .8

BorC

A-S

BorC

A-S

BorC

A-S

BorC

A-S

5.1

4 .7

4 .6

4 .3

23-30

3 .1

3 .5

3 .7

4 .2

3 .1

4 .O

3.1

3 .2

30-  37

2 .L

2 .3

2 .4

3 .0

2 .0

2 .3

2 .0

2 .0

Cross -she l f  d i s t r i bu t i ona l  pa t te rns  fo r  C ross -She l f
Taxa,  The va lue g iven for  each st ratum is  tEe mean
abundance rank. Highest ranks indicate highest
abundance.  Out l in ing denotes s t rata grouping of
h ighes t  s im i l a r  ranks  based  on  Bon fe r ron i  t - t es t .
On ly  s t ra ta  i n  wh ich  mys ids  occu r red  were  tes ted .
Mys ids  a t  SONGS in  the  ope ra t i ona l  pe r iod  (A -S)  were
ranked separate ly  f rom mysids at  Contro l  in  the
operat ional  per iod p lus mysids at  both locat ions
in  the  p reopera t i ona l  pe r iod  (B  o r  C ) .  P  va lues
are shown for  pat terns showing s ign i f icant  d i f ferences
between B or  C and A-S based on MANOVA test ing of  the
ranks .

D-72



I
I Taxon :  C ross -She l f

Stage : Affilt 
-

I
I

NTJMBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
l og (x+cons tan t  )

ASST'MPTION TEST RESULTS

Before Af te r

L7
L7
L7

Inf luence Dates
Deleted for  Addi t iv i ty

19
19
19

I
I
I
I

-- Transformation Addit ivity Serial Trends o
See Key Corre lat ion Before/

No te :  Be fo re lA f te r  A f te r

none  B  ns  s ig /ns  ns /ns  .10
1og (x+0 )  B  ns  ns / s i g  ns l ns  . 10
1og (x+ .1 )  N /A
log  ( x+  1 )  N /A

Chi  Square;  Ho:even d is t r ibut ion of  zef ,oes in  BACI

?ower
7" at s,

29 .2
83 .5

De l ta
Variance

Abun/ Sprse

LOz /L0 .2
.L3 l  . 07

ce l l s :

I

c
c

1 :  none :  ns
2 :  1og (x ) :

I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
*:k Transf ormation

. Transformation

Nonparametric (Wilcoxon Rank
* Transformat ion 1:  none:  ns

Trans fo rma t ion  2 :  1og (x )  :

Autoregress ive Errors t - test
Transformat ion 1:  none:  ns
Trans fo rma t ion  2 :  1og (x )  :

Binomia.l-:  sig

ns

Sums test  )

ns

f i rs t  order  model
ns f irst order model

S e e  K e y  N o t e :

Regress ion (SONGS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = Q

xxPrimary test results

I
I
I
I

*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

Figure D- 70. Summary of
Adu l t .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

f o r  C ross -She l f ,

D-  73
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I
T

Taxon:
Stage:

Cross  -  She l f
Immature

I
t
I
I
t
I

NUMBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
l og (x+cons tan t  )

ASSI]MPTION TEST RESULTS

Before

L9
19
L9

After

T7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

Transformat ion Addi t iv i ty  ser ia l  Trends c  power-  
See Key Corre lat ion Before/  % at  a

No te :  Be fo re /A f te r  A f te r

none  ns  ns /ns  ns /ns  . 10  33 .2
l og (x+O)  B  ns  s i g /ns  ns /ns  .  10  84 .3
l og (x+ .1 )  N /A
Iog  ( x+  1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BAGI  ce l l s :

De l ta
Variance

Abun/ Sprse

76 .L18 .3 r
.  13 /  . 06

ns

c

I
I
I
I
I
I
t

TEST RESULTS

BACI  t - t es t
: k : k  T rans fo rma t ion  1 :  none :  s ig (p= .030 )

.  T rans fo rma t i on  2z  l og (x ) :  s i g (p= .060 )

.Nonparametr ic  (Wi Icoxon Rank Sums test )
: k  T rans f  o rma t ion  1 :  none :  s ig (p=  .039  )

T rans fo rma t i on  2 :  l og (x )  :  i i g (p= .052 )

Au to reg ress i ve  E r ro rs  t - t es t
t ransformat ion I :  N/A
Trans fo rma t ion  2 :  l og (x ) :  ns  second  o rde r  mode l

B inom ia l :  s i g (p= .000 )

Regress ion (SONGS vs Contro l  Abundances) :
Two d i f ferent  s t ra ight  l ines,  same in tercept(= 0)

S e e  K e y  N o t e :

I
I
I
I

r imary test  resul ts
'k  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-  73.  Summary of
Immature.

abundance=0 to at ta in  addi t iv i ty

Tes t  Resu l t s  f o r  C ross -She I f ,

D -7  6
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I
I Taxon :  C ross -She l f

Stage:.tuvenlle 
-

19
19
19

I
I
I
t
I
I

NT'MBER OF OBSERVATIONS

Untransformed
Iog (x+0  )
l og (x+cons tan t  )

ASSUMPTION TEST RESULTS

Before Af te r

L7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

-._ Transformation Addit ivity Serial Trends c power
See Key Corre lat ion Before/  % at  q .

No te :  Be fo re /A f te r  A f te r

none  D  ns  s ig /ns  s ig /ns
l og (x+O)  D  ns  s i [ l ns  s i e i  ns
l og (x+ . I )  D  ns  s i g /ns  s i g /ns
l og (x+ l )  D  ns  s i g /ns  s i g /ns

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l1s :

De l ta
Variance

Abun/ Sprse

ns

1 :
2 :

I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
Transformation
Transformation

S e e  K e y  N o t e :

N/A
NIA

Nonparametr ic  (Wi lcoxon Rank Sums test )
Transformat ion 1:  N/A
Transformat ion 2:  N/A

Autoregress ive Errors t - test
Transformat ion 1:  N/A
Tra.nsfornrat ion 2:  N/A

BinomiaL j  * ig(  .  000; ; " " .

Regress ion (SOUCS vs Contro l  Abundances) :
One straight l ine, intercept = Q:'<

HPr imary test  resul ts

I
I
I
I

*  Corroborat ive resul ts
+ Ind icates delet ion of

F igure D-  76.  Summary of
Juveni le .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

f o r  C ross -She1 f ,

D -79
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Taxon:  Metamysidopsis  e longata
S tage :A11

I
I
I
I
I
I
I
I
I
I
I
I

NTJMBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
log (x+ constant  )

ASSUMPTION TEST RESULTS

Transformat ion Addi t iv i ty
See Key

N o t e :

A  s i g +
ns

)ns
N/A

Before

19
19
19

Af te r

L7
L7
L7

Inf luence Dates
De le ted  fo r  Add i t i v i t y

Ser ia l
Cor re la t i on
Be fo re lA f te r

s i g /ns
ns  /ns
ns  /ns

Trends c
Be fo re /

Af ter

ns /ns
ns /ns
ns 1ns

De I ta
Variance

Abunl  Sprse

.18 / . 16

.181 .15

ns

Power
%a ta

70.0
69  .3

10
10

r e ;

none
log  ( x+0  )
1og  ( x+  .  1
1oe (x+1 )

Chi Squa Ho:  even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l1s :

TEST RESULTS

BACI  t - t es t
*>k  T rans fo rma t ion  l :  l og (x ) :  ns

.  T rans fo rma t i on  2z  l og (x+ .1 ) :  ns

Nonparametr ic  (WiLcoxon Rank Sums test )' *  Transf  ormat ion 1:  1og (x)  :  ns
"  T rans fo rma t i on  2 :  l oe (x+ .1 ) :  ns

Au to reg ress i ve  E r ro rs  t - t es t
Transformat icn 1:  N/n
Trans fo rma t ion  2 :  N /A

B inom ia l :  s i g

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
Two  s t ra igh t  l i nes ,  same in te rcep t (=  0 )

S e e  K e y  N o t e :

I
I
I
I
I
I
I

r i -mary test  resul ts
*  Cor robo ra t i ve  resu l t s
+  Ind i ca tes  de le t i on  o f

F igure D-  79.  Summary of
A11  S tages

abundance=0 to

Tes t  Resu l t s
Combined

D-  82

at ta in  addi t iv i ty

fo r  Me tamys idops i s  e longa ta ,
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DEVELOPMENTAL
STAGE

A11  S tages  B  o r
Combined

A-S

AduI ts

DEPTH STRATA (*)
L2 -L5  L5 -23  23 -30  30 -378 -L2

6.2  s .4  5 .2  s .0

6, .3  5 .2  4 .9  4 .9

6 -8

5.9  s .9  5 .2

s .4  5 .6  5 .8

4 .6

4 .8

2 .3

2 .2

2 .9

3 .1

3 .2

3 .6

2 .5

2 .6

2 .0

2 .2

2 .L

2 .2

2 .0

2 .2

Immatures

Juveni les

F igu re  D-82 .

Bo rC

A-S

BorC

A-S

BorC

A-S

3.7

3 .6

2 .6

2 .6

Cross -she l f  d i s t r i bu t i ona l  pa t te rns  fo r  Me tamys idops i s
e longata.  The va lue g iven for  each st ratum is  Ehe nrean
abundance rank. Highest ranks indicate highest abundance.
Out l j .n ing denotes s t rata grouping of  h ighest  s imi lar
ranks  based  on  Bon fe r ron i  t - t es t .  On Iy  s t ra ta  i n  wh ich
mys ids  occu r red  were  tes ted .  Mys ids  a t  SONGS in  the
operat ional  per iod (A-S)  were ranked separate ly  f rom
mysids at  Contro l  in  the operat ional  per iod p lus mysids
a t  bo th  l oca t i ons  i n  t he  p reopera t i ona l  pe r iod  (B  o r  C ) .
P values are shown for patterns showing signif icant
d i f ferences between B or  C and A-S based on I " IANOVA
tes t i ng  o f  t he  ranks .

D-85



I
I Taxon:  Metamlrs idopsis  e longata

Stage:Adul t

19
L7
19

I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
1og (x+0 )
log (x+ constant  )

ASSUMPTION TEST RESULTS

Before Af te r

L7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

Transformat ion Addi t iv i ty  Ser ia l  Trends s  power
See  Key  Cor re la t i on  Be fo re /  % a t  u

No te :  Be fo re /A f te r  A f te r

none  A  s ig  ns /ns  ns /ns
1og (x+0 )  B  ns  ns / s i e  ns /ns  . 10  65 .7
l og (x+  . 1 )  B  ns  ns / s i g  ns /ns  . 10  64 .L
l og (x+1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce1 ls :

De l ta
Variance

Abun/ Sprse

.L8  /  . 23

.L8  /  . 2L

ns

I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
** Transformation

Transformation

S e e  K e y  N o t e :

1 :
2 :

l og (x ) :  ns
1og (x+ .1 ) :  ns

Nonparametr ic  (Wi lcoxon Rank Sums test )
:k  Transf  ormat ion 1 :  log (x  )  :  ns

T rans fo rma t i on  2 :  1og (x+ .1 ) :  ns

Au to reg ress i ve  E r ro rs  t - t es t
T rans fo rma t ion  L :  1og (x ) :  ns  f i r s t  o rde r  mode l
T rans fo rma t ion  2 ;  l og (x+ .1 ) :  ns  f i r s t  o rde r  mode l

B inomia l :  s i g

Regress ion (SOtr lCS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = Q

c
c

I
I
I
I

>k:kPr imary test  resul ts
*  Cor robo ra t i ve  resu l t s
+  Ind i ca tes  de le t i on  o f

F igure D-  83.  Summary of
Adu l t .

abundance=0 to

Tes t  Resu l t s

a t ta in  add i t i v i t y

fo r  Me tamys idops i s  e longa ta ,

D -86
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I
I

Taxon:  Metamysidopsis  e longata
Stage: hnmature

L7
L7
L7

I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
loe (x *0 )
log ( x+ cons t ant )

ASSUMPTION TEST RESULTS

Befo re

L9
19
L9

Af te r In f luence Dates
De le ted  fo r  Add i t i v i t y

-  Transformat ion Addi t iv i ty  Ser ia l  Trends c
See  Key  Cor re la t i on  Be fo re /

No te :  Be fo re /A f te r  A f te r

none  A  s ig  ns /ns  ns /ns
1og(x+0  )  . t s  ns /ns  ns /ns  .  I 0
1og (x+ .1 )  ns  ns /ns  ns /ns  . 10
1og  ( x+  1 )  N /e

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI

53 .6
51 .  9

ce11s :

Power
%a ts ,

DeI ta
Variance

Abun/ Sprse

.L3  /  .27

.LZ l  .24

ns

I
I
I
I
I

TEST RESULTS

BACI  t - t es t
:k:k Transf ormation

.  Transformat ion

S e e  K e y  N o t e :

1 :
2 :

l og (x ) :
l og  ( x+  .

ns
1 ) :  ns

Sums test  )
ns

1 ) :  ns

Nonparametric (Wileoxon Rank
>k  T rans fo rma t ion  1 :  l og (x ) :

T rans fo rma t ion  2 :  l og (x+ .

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion l :  N/A
Transformat ion 2:  N/A

B inom ia l :  s i g

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
One  s t ra igh t  l i ne ,  i n te rcep t  =  0 )

I
I
I
I
I
I

r imary  tes t  resu l t s
,? Corroborat ive resul ts
+ Ind icates delet ion of

F igure D-  85.  Summary of

abundance=0 to

T e s t  R e s u l t s

a t ta in  add i t i v i t y

fo r  Me tamys idops i s  e longa ta ,
Immature.

D -  89
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Taxon: Metamys.idopsis elongata
$tage,: Jrrveni 1e

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
1og  (x+  0  )
log ( x+ cons t ant )

ASSUMPTION TEST RESULTS

Befo re A f te r

L7
L?
L7

Inf luence Dates
Deleted for  Addi t iv i tv

19
14
19

- - -  Transformat ion Addi t iv i ty  ser ia l  Trends s  power Del ta
See Key Corre lat ion Before/  7"  a t  e  Var iance

No te :  Be fo re /A f te r  A f te r  Abun /Sprse

none  A  s i g  s i g /ns  s i g /ns
l og (x+0 )  N /A
1og (x+ .1 )  B  ns  s i g /ns  ns /ns  . 10  ZO.7  .SZ /  . Ls
1og (x+1 )  D  ns  s i g /ns  s i g /ns

ch i  squa re ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce r l s :  ns

TEST RESULTS

BACI  t - t es t
" ! :k  Transf  ormat ion l :  log (x+ .  1)  :  ns

.  T rans fo rma t ion  2 :  N /A

.Nonparametr ic  (Wi lcoxon Rank Sums test )
: !  T rans f  o rma t ion  1 :  l og  ( x+  .  1 )  :  ns

Transformat ion 2:  N/e

Au to reg ress i ve  E r ro rs  t - t es t
T rans fo rma t i on  1 :  l og (x+ .1 ) :  ns  f i r s t
T rans fo rma t ion  2z  N /A

B inomia l :  s i g

Regress ion  (SOt tCS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = Q

S e e  K e y  N o t e :

order  model c

r imary  tes t  resu l t s
*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-  89.  Summary of
Juven i l e .

abundance=0 to

Tes t  Resu l t s

a t ta in  add i t i v i t y

fo r  Me tamys idops i s  e longa ta ,

D -92
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I
I

laxon:  M{s idopsis  in t i i
S tage :A11

I
I
I
I
t
I

NI'MBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
l og (x+cons tan t  )

ASS1JMPTION TEST RESULTS

Befo re

I9
19
19

Af te r

L7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

Transformation Addit ivity Serial Trends c! power
See Key Corre lat ion Before/  % at  s .

No te :  Be fo re /A f te r  A f te r

none  ns  ns  /ns  ns /ns  .05  9L .9
l og (x+0 )  ns  ns /ns  ns /ns  . 10  86 .6
l og (x+ .1 )  N /A
log (x+ l )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :

De l ta
Variance

Abun/ Sprse

e .8 .14.2
.o2/  .09

ns

I

1:
2z

I
I

TEST RESULTS

BACI  t - t es t
*:k Transf ormation

Transforrnation

S e e  K e y  N o t e :

none :  s i g (p= .014 )
l og (x ) :  s i g (p= .007 )

I
I

.Nonparametr ic  (Wi lcoxon Rank Sums test )
*  T rans fo rma t ion  1 :  none :  s ig (p= .019 )

T rans fo rma t i on  2 :  l og (x )  :  s i g (p= .011 )

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/A
Transformat i r :n  2:  NIA

B inomia l :  s i g (p=  .0 f  6  )

Regress ion (SONGS vs Contro l  Abundances) :
Two  s t ra igh t  I i nes ,  same in te rcep t (=  0 )

I
I

Pr imary test  resul ts

I
I
I
I

*  Corroborat ive resul ts
+  l nd i ca tes  de le t i on  o f

F igure D-  92.  Summary of

abundance=0 to

Tes t  Resu l t s
Combined.

D.- 95

at ta in  addi t iv i ty

fo r  Mys idops i s  i n t i i ,
A I l  S tages



G

o

o

>

o o
(l).-
O D L
( E s

U ) 8 .

- o

E o
o

'- c)
+ r t r
. - o

a  u ' ( g
t J
a  0 6 )

o.!
o o- -

! t >. - o
. a t
> o
t

G L

( / , o
! ) >

(o . )
J

-)
O  O  _ O r  ( ' l

o o  I
o L  o

t!

z

F

J
J

t l
UJ

F
U)

o

tn

an

=
t l

lrJ

A
o

I
I
I
I
I
I
I
I
I
I
t
I
I

^.rJ
< 5

z v O
- )  € l J

o . -< )  s >
trJ O
( )  . - 0 )
2. +r-

E  L O

=  o  o o
E

O F E . -

< ) ( g

IJ ^,(g
e  h F

d = o

c  { u o .
O  O  t r u t o

O  . - ( o ' 1 ,
u J r ,

E

t  o l o
o  o o + ,

o z ,  L -cq-
o- (D <

U)
O  L O E

o L c
=  ( u o

l r J  ( )  O o 0 )
L

u  - b

o  . $ 0 )
co  o>co
o o \

I

z
1 L

. . ;
ttl
F

z,

I
I
I

T
a+  - - - +  - - - +  - - - +  - - - +  - - - +  - - - + - - - +  - - - +  - - - +  - - - +  - - - +  |

I
nl

I

I
I
I

o
I I

\o
3

O F
I

O I T J J F <



l'-

=
-

\o

)
-)

I
I

+

1
+

* *

- *

J
J

t l
U

F
a

+,

o

a

.;

E
t l

U

a

I
I
I
I
I
I
I
I
I
I
I
I
I
I

a

a

U'
o
(g

+)
IJ'

(s

D

th

.A

o

=
L

( s .
o

.=.3
+ , L

A
L >

+ , F
! o \

E O  a
O + J  O
9 O
+ r co.3
o.g)

^E

v c )
L

- ( 5

l @

A . -
( J + )

(g
E O

t g -

^c
ut +t
v o

a

z < 9

O t h
c)

( , E

- - o

z,
|JJ l-

o  0 ) ( !
o  o -

c . -
-  o E

E . -
a c o
6 -

o\
I

. - L

t- o)
o
z, lr

\o
z,
-)

(\
)
-)

z,
-

-

(t t)

o ( J

@ o

+

I
+

+ z.
-)

o

J
-)

z.
-)

6
J

J

-

I
+

lrl
F

o

z.
-)

J

-)

z.

o\
r-.)
-)

+

+

I
+

z,
-)

I o

ct) oC) o

( ) a
a (/)()

O O

I
+
I
I+  - - - -+  - - - -+  - - - -+  - - - -+  - - - -+  ____+  __ -_+  - - - -+ t

G I O € \ O

: 2 3 = C O t ! g  o - t r J d  E *  *  N

. a

O O

I
I
I
I



I
I
I
I
I
I

DEPTH STRATA (m)
6 -8  8 -L2  L2 -L5  L5 -23  23 -30  30 -37

DEVELOPMENTAL
STAGE

A11  S tages  B  o r
Combined

A-S

- -  
adu l ts

3 .8

3 .1

4 .2

2 .9

3 .4

2 .7

3 .2

3 .1

4 .5

4 .5

4 .6

4 .2

4 .6

4 .O

4.0

4 .6

4 .0

4 .4

3 .9

4 .5

2 .2

2 .6

2 .4

2 .9

2 .2

2-8

2 .6

2 .7

6  .0  6 .0

s .2  6 .3

5 .1  6 .0

5 .7  6 .3

6.2  s .7

s .4  5 .  1

I
I
I

I
I
I
I

Immatures

Juveni les

F igu re  D -95 .

Bo rC

A-S

BorC

A-S

BorC

A-SI
I
I
I
I
I

Cross -she l f  d i s t r i bu t i ona l  pa t te rns  fo r  Mys idops i s
l4r t i i .  The va lue g iven for  each st ratum is  the mean
aEuiEance rank. Highest ranks indicate highest
abundance.  Out l in ing denotes s t rata grouping of
h ighest  s imi lar  ranks based on Bonferroni  t - test .
Only  s t rata in  which mysids occurred were tested.
Mysids at  SONGS in the operat ional  per iod (A-S)  were
ranked separate ly  f rom mysids at  Contro l  in  the
operat ional  per iod p lus mysids at  both locat ions
in  the  p reopera t i ona l  pe r iod  (B  o r  C ) .  P  va lues
are shown for  pat terns showing s ign i f icant  d i f ferences
between B of  C and A-S based on MANOVA test ing of  the
ranks.

D-  98



I
I Taxon: Mysidopsis int i i

S tage :Adu I t

I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
1og , ( x+0 )
log (x+ constant  )

ASST'MPTION TEST RESULTS

Before

19
19
I9

Af te r

L7
L7
L7

In f luence Dates
De le ted  fo r  Add i t i v i t y

Transformat ion Addi t iv i ty  Ser ia l  Trends c  power
See Key Corre lat ion Before/  " / "  a t  a

No te :  Be fo re /A f te r  A f te r

none  ns  ns /ns  ns /ns  . 05  96 .2
l og (x+0 )  ns  ns /ns  ns /ns  . 05  g4 . z
l og (x+ .1 )  N /A
log (x+  1 )  N i  A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :

De l ta
Variance

Abun/ Sprse

.40 I  . 34

.oL /  .06

1:
2 :

I
I
I
I
I

TEST RESULTS

BACI  t - t es t
** Transformation

Transformation

S e e  K e y  N o t e :

none :  s i g (p= .008 )
l og (x ) :  s i g (p= .005 )

l'
I

-Nonparametr ic  (Wi lcoxon Rank Sums test )
*  T rans fo rma t i on  1 :  none :  s i g (p= .009 )

T rans fo rma t i on  2 :  1og (x )  :  s i g (p= .013 )

Autoregress ive Errors t - test
Transformat ion 1:  N/ l
T rans fo rma t ion  2 :  N /A

Binorn ia l :  ns

Regress ion (SOwCS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = Q

I
t
I
I

xxPr i .mary test  resul ts
*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-  96.  Summary of
Adu1 t .

abundance=O to

Tes t  Resu l t s

at ta in  addi t iv i ty

f o r  Mys idops i s  i n t i i ,

D -99
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I
I Taxon:  Mysidopsis  in t i i

Stage: f f f i

I
I
I
I
I
I

NTJMBER OF OBSERVATIONS

Untransformed
Iog  ( x+0  )
1og (x+ constant  )

ASSUMPTION TEST RESULTS

Befo re

19
19
19

Af te r

L7
L7
L7

Inf luence Dates
Deleted for  Addi t iv i ty

_.- fransformation Addit ivity Serial Trends c
See Key Corre lat ion Before/

No te :  Be fo re /A f te r  A f te r

none  ns  ns /ns  ns /ns  .05
1og (x+0 )  ns  ns /ns  ns /ns  . 10
log (x+ .1 )  N /A
1og  ( x+  1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI

Power Del ta
7" at a Variance

Abun/ Sprse

83.s  2 .2L11.17
78 .9  .O4l  .L4

ce l I s :

t
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
:t jr  Transf ormation

. Transformation

See Key Note :

1 :
2 :

none :  ns  (p=  . 063  )
l og  ( x  )  :  s i g  ( p=  .  028  )

.Nonparametr ic  (Wi lcoxon Rank Sums test )
*  T rans fo rma t i on  1 :  none :  ns (p= .081 )

T rans fo rma t ion  2 :  l og (x )  :  s i g (p=  .053  )

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/A
Transformat ion 2:  N/A

B inomia l :  l r s

Regress ion (SONGS vs Contro l  Abundances) :
Two  s t ra igh t  l i nes ,  same in te rcep t (=  0 )

s 'Pr imary test  resul ts

I
t
I
I

*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-  gg.  Summary of
Immature.

abundance=O to

T e s t  R e s u l t s

at ta in  addi t iv i ty

fo r  Mys idops i s  i n t i i ,

D- 102
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I
I Taxon:  Mysidonsis  in t i i

Stage: Juvenile

I
I
I
I
I
t

NUMBER OF OBSERVATIONS

Untransformed
loe (x *0 )
log ( x+ cons t ant )

ASSI.JMPTION TEST RESULTS

Befo re Af te r

L7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

19
19
19

-- Transformation Addit ivity Serial Trends c!
See Key Core lat ion Before/

.  No te :  Be fo re /A f te r  A f te r

none  ns  ns /ns  ns /ns  . 10
1og (x+0 )  ns  ns /ns  ns /ns  . 10
1og (x+ .1 )  N /A
1og (x+ 1)  N/^4,

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI

Power
%a to

67  .O
47.s

De l ta
Variance

Abun/ Sprse

.10 / . 09
5 .0 l .S t+

ce l l s :  ns

t :
2z

t
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
** Transformation

. Transformation

S e e  K e y  N o t e :

none :  s i g (p=  . 051 )
1og (x ) :  s i g (p= .041 )

.Nonparametr ic  (Wi lcoxon Rank Sums test )
*  T rans fo rma t i on  1 :  none :  s i g (p= .039 ) -

T rans fo rma t i on  2z  l og (x )  :  s i g (p= .037 )

Au to reg ress i ve  E r ro rs  t - t es t
Transformbt ion 1:  N/e

.  Transfonnat ion 2z N/g

ts inomia l :  ns

Regress ion  (SOWCS vs  Con t ro l  Abundances ) :
Two d i f ferent  l ines,  a t least  one curved

f f iPr imary test results

I
I
I
I

:k  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-102.  Summary of
Juven i l e .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

fo r  Mys idops i s  i n t i i ,

D- 105
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Taxon: AcanthomJfsis macropsis
Stage :.e.l-I--

NUMBER OF OBSERVATIONS

Untransformed
loe (x *0 )
log  ( x+  cons tan t  )

ASST'MPTION TEST RESULTS

Befo re A f te r

L7
L7
L7

In f l uence  Da tes
De le ted  fo r  Add i t i v i t y

19
19
L9

_.-  Transformat ion Addi t iv i ty  Ser ia l  Trends a Power
See Key Corre lat ion Before/  7"  a t  u

No te :  Be fo re /A f te r  A f te r

none  B  ns  s i g /ns  ns /ns  . 10  13 .1
1og (x+0 )  B  ns  s i g /ns  ns /ns  . 10  80 .6
l og (x+ .1 )  N /A
loe (x+1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :

De l t a
Var iance

Abunl Sprse

14  . 21  L  . 9
.07  I  . LO

ns

t
I
I
t
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I

TEST RESULTS

BACI  t - t es t
>'r:k Transformation 1: none: ns

Trans fo rma t ion  2z  1og (x )  :

Nonparametr ic  (Wi lcoxon Rank
Transformat ion 1:  none:  ns
Trans fo rma t ion  2 :  1og (x )  :

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  none:  ns
Trans fo rma t ion  2 :  1og (x )  :

B inomia l :  s i g

ns

Sums tes t  )

ns

f i rs t  order  model
ns f i rs t  order  model

S e e  K e y  N o t e :

c
c

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = Q

: !?!Pr imary test  resul ts
*  Cor robo ra t i ve  resu l t s
+  Ind i ca tes  de le t i on  o f

F igure D-105.  Summary of
A11  S tages

abundance=0 to

Tes t  Resu l t s
Combined

D-  108

a t ta in  add i t i v i t y

fo r  Acan thomys is  mac rops i s ,
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DEVELOPMENTAL
STAGE

A11  S tages  B  o r
'  combined 

A-s

Adul ts Bo rC

A-S

BorC

A-S

BorC

A-S

3.9

3 .5

3 .2

3 .8

2 .8

3 .0

2 .6

3 .1

2 .9

2 .9

2 .3

z.L

Immatures

Juveni les

F igu re  D -108 .

3.8

3 .6

Cross -she l f  d i s t r i bu t i ona l  pa t te rns  fo r  Acan thomys is
macropsis .  The va lue g iven for  each st ratum is  the
mean abundance rank. Highest ranks indicate highest
abundance.  Out l in ing denotes s t rata grouping of
h ighes t  s im i l a r  ranks  based  on  Bon fe r ron i  t - t es t .
Only  s t rata in  whieh mysids occurred were tested.
Mys ids  a t  SONGS in  the  ope ra t i ona l  pe r iod  (A -S)  were
ranked separate ly  f rom mysids at  Contro l  in  the
operat ional  per iod p lus mysids at  both locat ions
in  the  p reopera t i ona l  pe r iod  (B  o r  C ) .  P  va lues
are shown for  pat terns showing s ign i f icant  d i f ferences
between B or  C and A-S based on MANOVA test ing of  the
ranks.

4.6  5  .0  5  .6  4 .3

3 .3  4 .6  4 .9  s . l  4 .7  4 .1

D-  111



I
I Taxon: Alianthonysis macropsis

Stage:edu. [ t

I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
1og  (x+0  )
1og ( x+ cons t ant )

ASSUMPTION TEST RESULTS

Befo re

L9
19
L9

Af te r

L7
L7
L7

Inf luence Dates
Deleted for  Addi t iv i ty

-_ Transformat ion Addi t iv i ty  Ser ia l  Trends c
See  Key  Cor re la t i on  Be fo re /

No te :  Be fo re /A f te r  A f te r

none  A  s i g  ns / s i g  ns /ns
1oe (x+0 )  B  ns  ns / s i g  ns /ns  . 10
log (x+ . l )  B  ns  ns / s i g  ns /ns  . 10
loe (x+ l )  B  ns  ns / s i g  ns /ns  . 10

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI

Power
7" at s,

De l t a
Variance

Abun/ Sprse

84.7  .03 / .13
77  .2  .O3 l  .O7
54 .7  .01 / .01

ce11s :  ns

c
c

I :  l og ( x ) :  ns
2 :  l og  ( x+  .  1 )  :  ns

I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t'*^s Transf ormation
.  Transformat ion

.Nonparametr ic  (Wi lcoxon Rank Sums test )
*  T rans fo rma t i on  I :  l og ( x ) :  ns

T rans fo rma t i on  2 :  1og (x * . 1 ) :  ns

Au to reg ress i ve  E r ro rs  t - t es t
T rans fo rma t ion  1 :  l og (x ) :  ns  f i r s t  o rde r  mode l
T rans fo rma t i on  2 :  1og (x+ .1 ) :  ns  f i r s t .  o rde r  mode l

Bi -nomia l :  ns

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
Two  pa ra l l e I  s t ra igh t  l i nes ,  d i f f e ren t  i n te rcep ts

S e e  K e y  N o t e :

73>sPrimary test results

I
I
I
I

: ' r  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

f i-gure D- 109 . Summary of
Adu1 t .

abundance=0 to

T e s t  R e s u l t s

at ta in  addi t iv i ty

fo r  Acan thomys is  mac rops i s ,

D -  112
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I
I Taxon:  Aqanthomysis  macropsis

sEage :  Immatu re

t
I
I
I
I
I

NTIMBER OF OBSERVATIONS

Untransformed
log (x+0 )
log (x+ constant  )

ASSUMPTION TEST RESULTS

B.ef ore

L9
19
I9

Af te r

L7
L7
L7

In f luence Dates
De le ted  fo r  Add i t i v i t y

-.- Transformation Addit ivity Serial Trends cr
See  Key  Cor re la t i on  Be fo re /

No te :  Be fo re /A f te r  A f te r

none  B  ns  ns / s i g  ns /ns  . 10
log (x+O)  B  ns  ns / s i g  ns /ns  . 10
log (x+ .1 )  N IA
log  ( x+  1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BAGI

Power
%atu ,

20 .0
68  .0

De l ta
Variance

Abun/ Sprse

3 .1 / . 33
.L7  /  . 32

ce l l s :

c

I
t
t
I
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
T rans fo rma t ion  1 :  N /A
T rans fo rma t i on  2 :  1og (x ) :  ns

Nonparametr ic  (Wi lcoxon Rank Sums test )
T rans fo rma t ion  1 :  N /A
T rans fo rma t i on  2 :  l og (x ) :  ns

Au to reg ress i ve  E r ro rs  t - t es t
:k :k  Transformat ion 1:  none:  ns,  f i rs t  order  model

T rans fo rma t ion  2 :  1og (x ) :  ns  f i r s t  o rde r  mode l

B inomia l :  ns

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = g

abundance=O to

T e s t  R e s u l t s

a t ta in  add i t i v i t y

fo r  Acan thomys is  mac rops i s ,

S e e  K e y  N o t e :

> ' r : ' sPr imary  tes t  resu l ts
:?  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-112.  Summary of
Immature.

D-  115
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Taxon: Aca+thomysis macropsis
S tage :  Juven i l e

NT]MBER OF OBSERVATIONS

Untransf ormed
loe (x+0 )
1og  ( x+  cons tan t  )

ASSUMPTION TEST RESULTS

Before A f te r

L7
L7
L7

Inf luence Dates
Deleted for  Addi t iv i ty

19
L9
L9

__ Transformat ion Addi t iv i ty  Ser ia l  Trends s .
See  Key  Cor re la t i on  Be fo re /

No te :  Be fo re /A f te r  A f te r

none  B  ns  s ig /ns  ns /ns  .10
log (x+O)  B  ns  s i g /ns  ns /ns  . 10
log  ( x+  .  1 )  N /A
loe (x+1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI

Power
%a tc .

<10
58 .0

De l ta
Variance

Abun/ Sprse

2.7 I .sO
.oe /  .L6

ce l1s :  ns

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t- i<:k Transformation 1: none: ns
Trans fo rma t ion  2 :  l og (x )  :

Nonparametric (Wilcoxon Rank
:k Transformat ion 1:  none:  ns

Trans fo rma t ion  2 :  1og (x )  :

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  none:  ns
Trans fo rn ra t i on  2 :  l og (x )  :

NS

Sums test  )

ns

f i rs t  order  model
ns f i rs t  order  model

S e e  K e y  N o t e :

c
c

Binomia l :  s r -g

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
One st ra ight  1 ine,  in tercept  = Q

:kxPr imary test  resul ts' *  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

f i gu re  D-115 .  Summary  o f
Juven i l e .

abundance=0 to

T e s t  R e s u l t s

at ta in  addi t iv i ty

fo r  Acan thomys is  mac rops i s ,

D- 118
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I
I Taxon:  Of fshore

Stage:  AIT-

I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
fog (x+cons tan t  )

Defore

19
19
19

Af te r

L7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

ASSUMPTION TEST RESULTS

-.- Transformation Addit ivity serial Trends c power
See Key Correlation Before/ Y" at q,

No te :  Be fo re /A f te r  A f te r

none  B  ns  s ig /ns  ns /ns  .10  65 .5
l og (x+O)  B  ns  s i g /ns  ns /ns  . 10  78 .1
1og (x+ .1 )  N /e
1og  ( x+  1 )  N1A

ch i  squa re ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BAcr  ce I l s :

De l ta
Variance

Abun/Sprse

27  .O8 l  . 84
.18 / .0s

1:
2z

I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
Transformation
Transf ormation

See Key Note:

N /A
N/A

Nonparametric (Wilcoxon Rank Sums test)
Transformat ion 1:  NiA
Transformat ion 2:  N/A

Au to reg ress i ve  E r ro rs  t - t es t
* *  t r i ns fo rma t ion  1 :  none :  s ig , (p= .083 )  f i r s t  o rde r  mode l
*  T rans fo rma t i on  2 :  1og (x ) :  i i g , ( p= .062 )  f i r s t  o rde r  mode l

B inomia l :  s i g

Regress ion (SOftCS vs Contro l  Abundances) :
One st ra ight  1 ine,  in tercept  = Q

I
I
I
I

r r -mafy test  resul ts
*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-118.  Summary of

abundance=0 to

Tes t  Resu l t s
Combined.

D -  121

at ta in  addi t iv i ty

fo r  O f f sho re ,
A11  S tages
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DEVELOPMENTAL
STAGE

Al l  S tages  B  o r
-  combined 

a-s

Adul ts

2.3

2 .L

BorC

A-S

BorC  2 .4

A -  S  2 .5

Bo rC

A-S

2.4  3 .8

2 .3  3  .5

2 .0

2 . t

2 .4

2 .5

1 .9

t .8

2 .5

2 .5

3 .2

2 .9

3 .3

3 .0

3 .8

3 .4

5 .3

5 .1

s.3  5 .3

5 .4  5 .5

Immatures

Juveni les

F igu re  D -121 .

s.0  4 .4  4 .7

4.6  5 .1  4 .7

Cross -she1 f  d i s t r i bu t i ona l  pa t te rns  fo r  O f f sho re  Taxa .
The value given for each stratum is the mean abundance
rank.  Highest  ranks ind icate h ighest  abundance.  Out-
l in ing denotes s t rata grouping of  h ighest  s imi lar  ranks
based  on  Bon fe r ron i  t - t es t .  On ly  s t ra ta  i n  wh ich  mys ids
occurred were tested.  Mysids at  SONGS in the operat ional
per iod (A-S)  were ranked separate ly  f rom mysids at
Contro l  in  the operat ional  per iod p lus mysids at  both
loca t i ons  i n  t he  p reopera t i ona l  pe r iod  (B  o r  C ) .
P va lues are shown for  pat terns showing s ign i f icant
d i f ferences between B or  C and A-S based on MANOVA
test ing of  the ranks

D-L24



I
Taxon:  Of fshore
Stage:ed[lE--

I
I
I
I
I
I
I
I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransf ormed
log  ( x+0  )
1og (x+cons tan t  )

ASSUMPTION TEST RESULTS

Before

19
19
19

Af te r

L7
L7
L7

In f luence Dates
De le ted  fo r  Add i t i v i t y

Transformat ion Addi t iv i ty  ser ia l  Trends g power Del ta-  
See Key Corre lat ion Before/  % at  c  Var iance

No te :  Be fo re /A f te r  A f te r  Abun /Sprse

none  A  s ig  ns /ns  ns /ns
1og (x+0 )  ns  ns /ns  ns /ns  .  I 0  75 .3  . 19  /  .Oz
log (x+ . l )  ns  ns /ns  ns /ns  . 10  67  . 6  . l 6 i . 01
1og (x+1 )  A  s i g  ns /ns  ns /ns

ch i  squa re ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACr  ce l l s :  ns

TEST RESULTS

BACI  t - t es t-*:t Transformation
Transformation

See  Key  No te :

1 :
2z

l og ( x )  :  s i g (p=  . 013  )
1og (x+  .  l )  ;  s i g (p= .006  )

-Nonparametr ic  (Wi lcoxon Rank Sums test )
*  T rans fo rma t i on  1 :  I og (x ) :  s i g (p= .009 )

T rans fo rma t i on  2 :  l og (x+ .  1 )  :  s i g (p= .005 )

Autoregress ive Errors t - test
Transformat ion 1:  N/A
Transformat ion 2:  N/A

B inomia l :  s i g

Regress ion (SONGS vs Contro l  Abundances) :
One st ra ight  1 ine,  in tercept  = 0

Pr imary test  resul ts

I
t
I
I

*  Corroborat ive resul ts
+ rndicates delet ion of  abundance=0 to at ta in  addi t iv i ty

F igure D-L22.  Summary of  Test  Resul ts  for  Of fshore,
Adu1 t .

D- 125
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I
I Taxon:  Of fshore

5Eage:  Immature

19
L9
19

I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
log (x+ constant  )

ASSI'MPTION TEST RESULTS

Befo re Af ter

L7
L7
L7

Influence Dates
Deleted for  Addi t iv i ty

-_ Transformat ion Addi t iv i ty  Ser ia l  Trends c  power
See Key Corre lat ion Before/  7"  a t  s ,

No te :  Be fo re /A f te r  A f te r

none  B  ns  s i g /ns  ns /ns  . 10  4B . l
l og ( x+O)  B  ns  s i g /ns  ns /ns  . 10  7L .5
1oe (x+ .1 )  N /A
loe (x+1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce1 ls :

De l ta
Variance

Abun/ Sprse

2 .8L1  . LO
.2s  I  .06

I
I
I
I

TEST RESULTS

BACI  t - t es t
Transformat ion l :  NIA' * .  T rans fo rma t ion  2 :  1og  ( x )  :

Nonparametric (tJi lcoxon Rank
Transformat ion I :  N/A
Trans fo rma t ion  2 :  1og (x )  :

S e e  K e y  N o t e :

s ig  (P=  . 055  )

Sums test  )

s i g  (P=  . 066 )

Autoregress ive Errors t - test
I  

**  Transformat ion 1:  none:  ns,  f i rs t  order  model
I  T rans fo rma t ion  2 :  l og (x ) :  ns  f i r s t  o rde r  mode l

Binomia l :  ns

Regress ion (SONGS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = Q

c

I
I

xxPr imary test  resul ts

I
I
I
I

*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-125.  Summary of
Immature.

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

fo r  O f f sho re ,

D- L28
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I
I

laxon:  Of fshore
Stage: -luvenilE-

I
t
t
I
I
t

NIJMBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
l og (x+cons tan t )

ASST'MPTION TEST RESULTS

B.efore

19
19
19

After

L7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

Transformation Addit ivity Serial Trends s power-  
See Key Corre lat ion Before/  7"  a t  q ,

Note Before/Af ter  Af ter

none  B  ns  s ig /ns  ns /ns  .10  64 .6
l og (x+O)  B  ns  s i g /ns  ns /ns  . 10  6L .7
log  (  x+  .  1 )  t l / e
l og  ( x+  1 )  N /A

Ch i  Square i  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce1 ls :

De I ta
Variance

Abun/ Sprse

L0 .87  /  . 7
' L7  /  . ts

ns

c

I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
Transformat ion 1:  N/n,
Transformat ion 2:  log(x)  :

Nonparametric (Wilcoxon Rank
Transformat ion 1:  N/A
Trans fo rma t ion  2 :  l og (x )  :

Autoregress ive Errors t - test
:k* fransformation 1: none: ns

Trans fo rma t ion  2 :  l og (x )  :

s i g (p= .014 )

Sums test  )

s i g  ( p=  .  015  )

,  f i rs t  order  model
ns f i rs t  order  model

S e e  K e y  N o t e :

Bir iomia l  ;  ns (p= .  054 )

Regress ion (SOttCS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = Q

I
I
I
I

mary test  resul ts
*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-128.  Summary of

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

fo r  O f f sho re ,
Juveni le .

D.131
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Taxon:  Neomysis  kadiakensis
Stage: 'A11

NUMBER OF OBSERVATIONS

Untransformed
1og  (x+0  )
log (x+ constant  )

ASSI'MPTION TEST RESULTS

Before Af te r

L7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

19
I9
19

Transformation Addit ivity Serial Trends c power-  
See Key Corre lat ion Before/  7"  a t  s ,

No te :  Be fo re /A f te r  A f te r

none  B  ns  s i g /ns  ns /ns  . 10  GL .7
log (x+O)  n  ns  s i g /ns  ns /ns  . 10  73 .L
l og (x+ .1 )  N i  A
log  ( x+  1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :

De l ta
Variance

Abun/ Sprse

20.L l  .5e
.2L/  .O7

I
I
t
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
Transformat ion 1:  N/A

.  Transformat ion 2:  N/A

Nonparametr ic  (Wi lcoxon Rank Sums test )
Transformat ion 1:  N/A
Transformat ion 2:  N/A

Autoregress ive Errors t - test
* *  T rans fo rma t ion  1 :  none :  s ig ( .0 ' l 3 ) ,  f i r s t  o rde r  mode l
*  T rans fo rma t i on  2 :  l og (x ) :  s i g ( . 062 ) ,  f i r s t  o rde r  mode l

Binomia l :  s ig

Regress ion (SOttCS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = Q

S e e  K e y  N o t e :

r imary test  resul ts
*  Corroborat ive resul ts
+  Ind iea tes  de le t i on  o f

F igure D-131.  Summary of

abundance=0 to

Tes t  Resu l t s
Combined.

D-  134

at ta in  addi t iv i ty

fo r  Neomys is  kad iakens i s ,
A l l  S tages
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t
I
I
I

I
I

I
I

I
I

DEVELOPMENTAL
STAGE

A11  S tages
Combined

- . -  
Adul ts

Lmmatures

Juveni les

F igu re  D -134 .

I

BorC

A-S

BorC

A-S

BorC

A-S

BorC

A-S

2.L

2 .3

2 .4

2 .5

2 .4

2 .3

2 .L

2 .L

2 .5

2 .5

2 .O

2.0

4 .0

3 .4

2 .5

2 .5

3 .3

2 .9

3 .7

3 .2

4 .L

3 .4

s.4  4 .5

4.9  5 .1

3.6

3 .7

I
I
I
I
I
I
I
I

Cross -she l f  d i s t r i bu t i ona l  pa t te rns  fo r  Neomys is
kadiakensis .  The va lue g iven for  each sf ratum is  the
mEd-6Eun?Ence rank. Hi[hest ranks indicate highest
abundance.  Out l in ing denotes s t rata grouping of
h ighest  s i rn i lar  ranks based on Bonferroni  t - test .
Only  s t rata in  which mysids occurred were tested.
Mys ids  a t  SONGS in  the  ope ra t i ona l  pe r iod  (A -S)  were
ranked separate ly  f rom mysids at  Contro l  in  the
opera t i ona l  pe r iod  p lus  mys ids  a t  bo th  l oca t i ons
in  the  p reopera t i ona l  pe r iod  (B  o r  C ) .  P  va lues
are shown for  pat terns showing s ign i f icant  d i f ferences
between B or  C and A-S based on UANOV* test ing of  the
ranks.
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t
I Taxon: Negpysis kad.iakensis

S tage :Adu1 t

I
t
I
I
I
I

NTJMBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
l og (x+cons tan t  )

ASSIJMPTION TEST RESULTS

Before

19
19
L9

After

L7
L7
L7

Inf luence Dates
Deleted for  Addi t iv i ty

_. -  f ransformat ion Addi t iv i ty  Ser ia l
See Key Corre lat ion

No te :  Be fo re /A f te r

none  A  s ig  ns /ns
l og (x+0 )  D  ns  ns /ns
log (x+  .  1 )  D  ns  ns  / ns
l og (x+ l )  A  s i g  ns /ns
l og (x+ l0 )  A  s i g  ns /ns
Ch i  Square ;  Ho :even  d i s t r i bu t i on o f  ze roes  i n  BACI  ce l l s :

Trends s
Be fo re /

Af ter

ns /ns
s ig /ns
s ig /ns
ns /ns
ns /ns

Power
%a ts ,

De l ta
Variance

Abun/ Sprse

1:
2 :

I
I
I

TEST RESULTS

BACI  t - t es t
Transformat ion

.  Transformat ion

S e e  K e y  N o t e :

NiA
N/A

Nonparametr ic (Wi lcoxon Rank Sums test)

I  l ransformat ion 1:  N/A
f . l ransf  ormat ion 2:  N/A

Auto reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/A
Transformat ion 2:  N/A

B inomia l  i  s i g (p=  .033  )  * *

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = 0 'k

I
I
I

: t?kPr imary test  resul ts

I
I

:k  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-135.  Summary of
Adu l t .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

for  Neomysis  kadiakensis ,

I
T

D- 138
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Taxon:  Neomysis  kadiakensis
Stage:  I

I
I
I
I
I
I
I
I
I
I
t
I

NI'},TBER OF OBSERVATIONS

Untransformed
Log (x+0 )
1og (x+constant  )

ASSI]MPTION TEST RESULTS

--- Transformation Addit ivity
See Key

No te :

none B ns
1og (x+0 )  ns
1og  ( x+  .  1 )  N /A
1og  (x+  1 )  N /A

Chi  Square;  Ho:even

Before

L9
19
19

Af ter In f luence Dates
Deleted for  Addi t iv i ty

L7
L7
L7

Ser iaI
Corre lat ion
Before/Af ter

s ig /ns
ns /ns

Trends cr
Before/

Af ter

ns /ns
ns /ns

De I ta
Variance

Abun/ Sprse

2.L61 .Os
.261 .L3

10
10

Power
%a ts ,

38 .7
63 .9

dis t r ibut ion of  zeroes in  BACI ce l1s: ns

TEST RESULTS

BACI  t - t es t
*  T rans fo rma t i on  1 :  l og (x ) :  s i g (p= .043 )

Transformat ion 2:  N/A

Nonparametric (Wilcoxon Rank Sums test)
Transf  ormat ion 1:  log (x  )  :  s ig  (pr= .  036 )
Transformat ion 2:  N/A

Autoregress ive Errors t - test
r r*  Transformat ion 1:  none:  ns,  f i rs t  order  model

Transformat ion 2:  N/A

B inomia l :  ns

Regress ion (SONGS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = Q

S e e  K e y  N o t e :

I
t
I
I
I
I
I

Pr imary test  resul ts
:k  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

f igure D- I38.  Summary of
Immature.

abundance=0 to at ta in  addi t iv i ty

Tes t  Resu l t s  f o r  Neomys is  kad iakens i s ,

D- 141
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I
I

Taxon: Neomysis kadiakensis
Stage:  Juveni le

L7
L7
L7

19
19
L9

I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransf ormed
log (x+0 )
1og(x+cons tan t  )

ASSI]MPTION TEST RESULTS

After  In f luence Dates
Deleted for  Addi t iv i ty

Be fo re

Transformation Addit ivity Serial Trends or power
See Key Corre lat ion Before/  7"  a t  a

No te :  Be fo re /A f te r  A f te r

none  B  ns  s i g / s i g  ns /ns  , 10  60 .9
l og (x+0 )  B  ns  s i g /ns  ns /ns  .  l 0  53 .8
l og (x+ .1 )  N /A
log  ( x+  1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :

De l ta
Variance

Abun/ Sprse

9  . 361  . 28
.24  /  . L9

fts

1:
2 :

I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
Transformation
Transformation

S e e  K e y  N o t e :

N/A
N/A

Nonparametric (Wilcoxon Rank Sums test)
Transformat ion 1:  N/A
Transformat ion 2:  N/A

Autoregress ive Errors t - test
* : 'c  Transformat ion 1:  none:  ns,  f i rs t  order  model
>k  T rans fo r rna t i on  2 :  l og (x )  :  s i g ,  (p= .090 )  f  i r s t  o rde r  mode l

B inomia l :  s i g

Regress ion (SOttCS vs Contro l  Abundances) :
One st ra ight  l ine,  in tercept  = Q

I
I
I
I

r imary test  resul ts
*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-14I .  Summary of
Juvenile

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

for  Neomysis  kadiakensis ,

D-L44
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Taxon: Acanthonysis nephrophtha
Stage:nIT-

NUMBER OF OBSERVATIONS

Untransformed
log (x+0  )
l og (x+cons tan t  )

ASSUMPTION TEST RESULTS

Befo re

L9
19
19

Af te r

L7
L7
L7

In f luence Dates
De le ted  fo r  Add i t i v i t y

_-  Transformat ion Addi t iv i ty  Ser ia l  Trends c  power
See Key Corre lat ion Before/  ' / "  a t  q ,

No te :  Be fo re /A f te r  A f te r

none  A ,D  s i g  s i g /ns  s i g /ns
l og (x+O)  ns  ns /ns  ns /ns  . 10  55 .2
l og (x+ . l )  ns  ns /ns  ns /ns  . 10  57 .8
l og  ( x+  1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :

Del ta
Variance

Abun/ Sprse

.2L l  .24

.L5  |  .09

ns

I
I
t
I
I
I
t
I
I
I
t
t
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t
>k: l  Transformat ion 1:  1og(x)  :  ns

.  T rans fo rma t i on  2 :  1og (x+ .1 ) :  ns

Nonparametr ic  (Wi lcoxon Rank Sums test )' *  Transf  ormat ion 1:  1og (x)  :  ns
T rans fo rma t i on  2 :  1og (x+ .1 ) :  ns

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/n
Transformat ion 2:  N/A

Binomi-a1:  ns

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = Q

S e e  K e y  N o t e :

Pr imary  tes t  resu l t s
' !  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

Figure D-L44. Summary of

abundance=0 to

Tes t  Resu l t s
Combined.

D.L47

a t ta in  add i t i v i t y

for Acanthomysis nephrophthalma
A11  S tages
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DEVELOPMENTAL
STAGE

A11  S tages
Combined
P=  .03

- -  
Adu l t s

Immatures

Juveniles

F igu re  D-L47 .

Bo rC

A-S

BorC

A-S

BorC

A-S

BorC

A-S

2.5

2.6

2.6

2 .6

2 .6

2 .8

2 .7

L .7

1 .8

L .7

1 .8

2 .7

2 .7

23-30

4 .9

4 .4

2 .9

2 .6

2 .8

2 .7

4 .7

4 .4

2.s  2 .8

2.8

30-37

I  s.el
tt
|  5  9 l
|  

- "  
I

Cross -she l f  d i s t r i bu t i ona l  pa t te rns  fo r  Acan thomys is
nephrophthalma.  The va lue g iven for  each st ratum is
the mean abundance rank. Highest ranks indicate
highest  abundance.  Out l in ing denotes s t rata grouping
of  h ighest  s imi lar  ranks based on Bonferroni  t - test .
OnIy s t rata in  which mysids occurred were tested.
Mysids at  SONGS in the operat ional  per iod (A-S)  were
ranked separate ly  f rom mysids at  Contro l  in  the
operat ional  per iod p lus mysids at  both locat ions
in  the  p reopera t i ona l  pe r iod  (B  o r  C ) .  P  va lues
are shown for  pat terns showing s ign i f icant  d i f ferences
between B or C and A-S based on IIANOVA testing of the
ranks.

D- 150



Taxon': Aoanth
Stage:AduIE-

I
I
I
I
I
I
I
I
I
I
I
I

NI'MBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
log (x+ constant  )

ASSUMPTION TEST RESULTS

Before

L9
18
L9

Af te r

L7
L7
L7

In f luence Dates
Deleted for  Addi t iv i ty

23  Sep  81

_-  Transformat ion Addi t iv i ty  ser ia l  Trends c  power Del ta
See Key Corre lat ion Before/  % at  a  Var ianee

No te :  Be fo re /A f te r  A f te r  Abun /Sprse

none  ns  ns /ns  ns /ns  . 10  38 .7  .OZ l  .OAz
log (x+0 )  A  s i g  ns /ns  ns /ns
log (x+  .  l )  ns  ns /ns  ns /ns  .  10  55  .  1  .AS  /  .Oz
log  ( x+  1 )  N /n

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :  ns

TEST RESULTS

BACI  t - t es t
:k>'< Transformation 1: none: ns

.  T rans fo rma t i on  2 :  l og (x+ .1 ) :  ns

Nonparametr ic  (Wi lcoxon Rank Sums test )
>k Transformat ion 1:  none:  ns

T rans fo rma t i on  2 . :  l og ( x+ .1 ) :  ns

Autoregress ive Errors t - test
Transformat ion 1:  N/A
Transformat ion 2:  N/A

B inomia l :  ns

Regress ion  (SONGS vs  Con t ro l  Abundances ) :
One st ra ight  l ine,  in tercept  = Q

S e e  K e y  N o t e :

I
t
I
I
I
I
I

Pr imary  tes t  resu l t s-*  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-148.  Summary of
Adu l t .

abundance=0 to

Tes t  Resu l t s

at ta in  addi t iv i ty

for Acanthomysis nephrophthalma,

D-  151
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Taxon : _Acanthomysis nephrophthalma
JEage:  Isunature

I
I
I
I
I
I

NT]MBER OF OBSERVATIONS

Untransf ormed
log  ( x+0  )
l og  ( x+  cons tan t  )

ASSUMPTION TEST RESULTS

Befo re A f te r

L7
16
L7

Inf]-uence Dates
De le ted  fo r  Add i t i v i r y

19
19
L9

Transformat ion Addi t iv i ty  ser ia l  Trends c  power
-  See Key Corre lat ion Before/  7"  a t  s ,

No te :  Be fo re /A f te r  A f te r

none  ns  ns /ns  ns /ns  . 10  49 .6
1og (x+0 )  ns  ns /ns  ns /ns  . 10  40 .9
l og (x+ .1 )  N /A
log  ( x+  1 )  N /A

Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce1 ls :

De l t a
Var iance

Abun/ Sprse

.16 /  . 008

.361  . 34

ns

1:
2 :

I
I
I
I
I
I
I
I
I

TEST RESULTS

BACI  t - t es t'*Js Transf ormation
Transformat ion

S e e  K e y  N o t e :

Nonparametr ic  (Wi lcoxon Rank
l r  Transformat ion 1:  none:  ns

Trans fo rma t ion  2 :  l og (x )  :

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/A

.  T rans fo rma t ion  2 :  N /A

none :  ns
l og  ( x )  : ns

Sums tes t )

ns

Binomia l :  ns

Regress ion  (SOt tCS vs  Con t ro l  Abundances ) :
One  s t ra igh t  l i ne ,  i n te rcep t  =  Q

:( - , rPr imary test  resul ts
tk  Corroborat ive resul ts
+ Ind icates delet ion of  abundance=O to

F igu re  D-151 .  Summary  o f  Tes t  Resu l t s
Immature.

at ta in  addi t iv i ty

for Acanthomysis nephrophthalma,

I
I

D-  154
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t
I Taxon: Aeanthonysis nephrophth

8t&ge:.fuvEniTe

19
19
19

I
I
I
I
I
I
I
I
I
I
I
I
I

NUMBER OF OBSERVATIONS

Untransformed
log  ( x+0  )
log (x+ constant  )

ASSUMPTION TEST RESULTS

Befo re Af te r

L7
L7
L7

In f luence Dates
De le ted  fo r  Add i t i v i t y

-- Transformation Addit ivity serial Trends cr. Power Delta
See Key Corre lat ion Before/  % at  q ,  Var iance

No te :  Be fo re /A f te r  A f te r  Abun /Sprse

none  A ,D  s i g  s i g /ns  s i g /ns
l og (x+0 )  ns  ns /ns  ns /ns  . 10  46 .5  . 24 /  . tS
l og (x+ . l )  A  s i g  ns /ns  ns /ns
log (x+ l )  A  s i g  ns /ns  ns /ns
1oe (x+10 )  A  s i g  ns /ns  ns /ns
Ch i  Square ;  Ho :even  d i s t r i bu t i on  o f  ze roes  i n  BACI  ce l l s :  ns

TEST RESULTS

S e e  K e y  N o t e :
BACI  t - t es t
f iJ,< Transf ormation 1 : 1og (x ) :  ns

.  T rans fo rma t ion  2 :  N /A

Nonparametr ic  (Wi lcoxon Rank Sums test )
: k  T rans f  o rma t ion  1 :  l og (x )  :  ns

Transformat ion 2:  N/A

Au to reg ress i ve  E r ro rs  t - t es t
Transformat ion 1:  N/A
rT rans fo rma t ion  2 :  N IA

B inomia l :  ns

Regress ion  (SOWCS vs  Con t ro l  Abundances ) :
One st ra ight  I ine,  in tercept  = Q

I
I
I
I

x:"Pr imary test  resul ts
'k  Corroborat ive resul ts
+  Ind i ca tes  de le t i on  o f

F igure D-154.  Summary of
Juven i l e .

at ta in  addi t iv i ty

for Acanthomysis nephrophthalma,

abundance=0 to

Tes t  Resu l t s

D- 157
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