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Studies o f  food h a b i t s  i n  f i s h e s  are more meaningful i f  they determine 
n o t  o n l y  what t h e  f i s h e s  e a t  bu t  a l so  measure the prey t h a t  are 
p o t e n t i a l l y  a v a i l a b l e  t o  them. This  i s  p a r t i c u l a r l y  impor tant  i n  
s tud ies  t h a t  cons ider  compet i t ion and feeding s e l e c t i v i t y  among 
predators .  To measure p o t e n t i a l l y  a v a i l a b l e  food, o r  t o  determine i f  
a resource becomes l i m i t i n g ,  one must take cons is ten t  and q u a n t i t a t i v e  
samples o f  the  b i o t a  w i t h i n  the  feeding area. Furthermore, t o  evaluate 
the s e l e c t i v i t y  o f  a predator ,  one must consider  organisms t h a t  are n o t  
preyed upon along w i t h  those t h a t  are.  

An i n v e s t i g a t i o n  o f  prey a v a i l a b i l i t y  must a l so  consider  both temporal 
and s p a t i a l  v a r i a t i o n s  i n  dens i t y  and d i s t r i b u t i o n .  Temporal va r ia -  
t i o n s ,  i n c l u d i n g  seasonal changes and d i f f e rences  i n  d i s t r i b u t i o n s  
between day and n i g h t ,  can be profound, and understanding t h e i r  
pa t te rns  i s  impor tant  i n  determin ing how resources are u t i l i z e d  
(Hobson and Chess, 1976). 

It i s  a major task t o  moni tor  p o t e n t i a l l y  a v a i l a b l e  prey owing t o  the 
tremendous numbers and v a r i e t y  o f  organisms involved.  Taxonomic 
problems a re  e s p e c i a l l y  f r u s t r a t i n g  s ince many i n v e r t e b r a t e  groups, 
i n c l u d i n g  the  gamnaridean amphipods and ostracods, are e i t h e r  d i f f i c u l t  
t o  work w i th ,  o r  p o o r l y  known, o r  both.  
stand the  i n t e r s p e c i f i c  r e l a t i o n s h i p s  , taxa must be d i s t i ngu ished  t o  
species, and t h i s  i s  compl icated by t h e  f a c t  t h a t  our  knowledge of the 
systemat ics o f  many groups remains incomplete.  

It i s  impor tant  t o  remember, however, t h a t  the a v a i l a b i l i t y  of  a g iven 
prey i s  n o t  determined simply by i t s  abundance. A v a i l a b i l i t y  i s  a l s o  
determined by the  p reda to r ' s  feeding s t r a t e g y  as w e l l  as the  behavior 
and morphology o f  t h e  prey.  
Tntegral  p a r t  o f  a comprehensive eva lua t i on  o f  food h a b i t s  i n  f i shes .  

Furthermore, t o  fu l ly  under- 

Thus s tud ies  o f  prey behavior should be an 
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Background .- 

The techniques descr ibed here, among others,  were developed t o  mon i to r  
a v a r i e t y  o f  marine communities d u r i n g  comprehensive s tud ies  o f  feed ing  
a c t i v i t i e s  i n  f i shes  a t  Cata l ina  Is land,  C a l i f o r n i a  (Hobson and Chess, 
1976; Hobson and Chess, i n  prep.) Some o f  t h e  same techniques a r e  now 
being used i n  s tud ies  on the  coast  o f  nor thern  C a l i f o r n i a .  
considers methods developed t o  assess the  organisms associated w i t h  
rocky subs t ra ta  access ib le  t o  d i v e r s  us ing  compressed a i r .  

S e l e c t i n a n d  ____-- Marking Stud1 S i t e s  

Pre l im inary  surveys are impor tant  i n  s e l e c t i n g  s p e c i f i c  l o c a t i o n s  t h a t  
charac ter ize  the  general s tudy area. Although i t  may be s e l f - e v i d e n t  
t h a t  data must be c o l l e c t e d  f rom a s i t e  t h a t  t y p i f i e s  the  h a b i t a t  under 
study, some i n v e s t i g a t o r s  f a i l  t o  meet t h i s  bas ic  requirement. Study 
s i t e s  a re  u s u a l l y  se lec ted  on the  bas is  o f  dominant o r  p e r s i s t e n t  
f l o r a l  components o r  type of subs t ra ta .  Once the  s i t e  i s  se lected,  
spikes o r  stakes d r i v e n  i n t o  the  bottom permanently mark the  places t o  
be p e r i o d i c a l l y  monitored. For each assessment, a measuring tape 
( u s u a l l y  25 m long)  i s  l a i d  ou t  between the  markers, and the  macro- 
organisms w i t h i n  2 m o f  the  l i n e  are  q u a n t i f i e d .  

This  r e p o r t  

Visual Assessments 

Q u a n t i t a t i v e  opservat ions.  
can be enumerated by simple v i s u a l  count w h i l e  swimning a long the  l i n e .  
Macroalgae are  assessed as t o  percent  cover and r e l a t i v e  species 
abundance. 

Larger  organisms w i t h i n  t h e  t r a n s e c t  area 

Supplemental observat ions.  
non-quant i ta t i ve  observations t h a t  are made dur ing  t h e  course o f  a 
study--both i n s i d e  and ou ts ide  o f  the  study s i t e .  General impressions 
gained from casual observat ions f r e q u e n t l y  p rov ide  meaningful i n s i g h t  
i n t o  behavior  and d i s t r i b u t i o n  o f  bo th  inver tebra tes  and f i s h e s .  
such i n s i g h t  i s  needed f o r  meaningful ana lys is  o f  the  q u a n t i t a t i v e  data.  

C o l l e c t i n g  Procedures 

__ Fishes.. - 
b u t  q u i n a l d i n e  i s  used t o  sample the  most c r y p t i c  forms. 
are mul t ipronged and v a r y . i n  l e n g t h  from 2 t o  8 f e e t  t o  meet the  
d i f f e r i n g  needs i n  c o l l e c t i n g  var ious s izes  and species o f  f i s h e s .  

Algae associates.  The organisms associated w i t h  the  3 o r  4 most 
dominant species o f  macroalgae are  c o l l e c t e d  by p l a c i n g  bags ( f i n e  mesh 
o r  p l a s t i c )  over t h e  algae and c u t t i n g  i t  free. To evaluate subs t ra ta  
preference of  the associated organisms an at tempt  i s  always made t o  
c o l l e c t  a s i n g l e  species of  a lgae i n  each bag. Other arborescent forms 
such as c e r t a i n  hydro ids and ectoprocts  are c o l l e c t e d  i n  t h e  same manner 
when analyses o f  t h e i r  associates are  warranted. 

Plankton. Organisms occur r ing  i n  midwater a re  c o l l e c t e d  by pushing a 
meter n e t  through the  water  column a t  a s p e c i f i c  depth f o r  a s p e c i f i c  
l e n g t h  o f  t ime.  This  method permi ts  p rec ise  measurements o f  the  
organisms occur r ing  a t  s p e c i f i c  depths above p a r t i c u l a r  subs t ra ta  o r  
h a b i t a t s  (see Hobson and Chess, 1976, 1978). 

I t  i s  impor tant  t o  inc lude the  many general,  

Often 

For gu t  content  ana lys is ,  most f ishes are c o l l e c t e d  by spear, 
The spears 
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. Epifauna. 
used t o  quan t i t a t ive ly  co l l ec t  the epifauna from rock bottoms. 
procedure described i n  t h i s  report  i s  bas ica l ly  the same b u t  employs a 
more v e r s a t i l e  device ( F i g .  1 ) .  Organisms a re  collected from within a 
.25 m The organisms 
a re  drawn u p  the  tube, through a one-way valve and in to  a mesh co l l ec t -  
i ng bag. 

An a i r l i f t  device, as described e a r l i e r  (Chess, 1978), i s  
The 

2 quadrat,  using the a i r l i f t  l i ke  a vacuum cleaner.  

Figure 1. Flexible a i r l i f t  device. 

1 2  cm length of PVC pipe glued top 
t ion  of the  tube. An even flow of 
causes l e s s  turbulence and i s  more 
a s ing le  a i r  i n l e t  were emoloved. 

The modified device i s  made of 
f l ex ib l e  p l a s t i c  corrugated swim- 
ming pool cleaner hose (38 mm I .D., 
3 m long) ra ther  than r ig id  PVC 
pipe. Two advantages of the 
f l ex ib l e  a i r l i f t  i s  po r t ab i l i t y  
and ease of use in rough water. 
I t  can be eas i ly  coiled and 
stowed in a small boat. ,  In strong 
wave surge the tube ' s  f l e x i b i l i t y  
allows i t  t o  sway back and fo r th ,  
enabling the operator t o  maintain 
posit ion and d i r ec t  the nozzle o f  
the a i r l i f t  much eas i e r  than with 
the r ig id  tube. 

As with the e a r l i e r  device, t h i s  
a i r l i f t  i s  powered by low 
pressure a i r  from a scuba regu- 
l a t o r ,  e i t h e r  the d i v e r ' s  o r  a 
separate u n i t .  Both devices a re  
held ver t ica l  in the  water by a 
donut buoy attached to the top 
and lead weights t o  the bottom. 
I t  i s  convenient t o  have the a i r  
supply (scuba t a n k )  suspended in 
the water so tha t  the valve and 
regulator a re  not damaged by 
s t r ik ing  the bottom and t o  
increase mobility of the whole 
apparatus. Certain small s t e e l  
o r  aluminum a i r  tanks a re  buoyant 
when only p a r t i a l l y  f i l l e d  (about 
1500 p s i ) .  The manifold used t o  
introduce a i r  i n to  the tube i s  a 

and bottom around a perforated por- 
small bubbles from the perforations 
e f f i c i e n t  than i f  l a rge  bubbles from 
The one-way valve a t  the top of the  

tube brevents escapement o f  organisms back down the tube .  I t  can be 
eas i ly  fabricated of wet-suit  neoprene by f i r s t  gluing a piece about 
15 cm long in to  a cylinder of su f f i c i en t  diameter t o  s l i p  over the t i p  
of the tube,  then cu t t ing  two opposite s ides  from the top about 1/3 
down and gluing the margins of the  inside edges of the cu t  together,  
thereby forming a closed s l i t  a t  the  top. 
and material i n to  the  bag and prevents i t s  re turn .  
a re  fabr ica ted  of .333 mm plankton net mater ia l .  

I t  allows easy flow of a i r  
The co l lec t ing  bags 
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