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.- INTRODUCTION 
-- - 

d 

The study o f  energy f low through ecological systems o r  subsystems 

i s  a t t r a c t i n g  considerable i n t e r e s t  and e f f o r t s  are being made t o  assess 

and model the f low o f  energy f r o m  the primary producers through the 

consumer species. Essential t o  energy f low studies i s  the determination 

o f  the energy value o f  b io log ica l  mater ia l  which i s  produced, assimi lated 

o r  t rapsfer red w i th in  t rophic  webs. The vast bu lk  o f  the inves t iga t ion  

i n  t h i s  area have been on the lower leve ls  o f  the  t rophic  web, natura l ly ,  

where most o f  the energy i n  an ecosystem resides, and 1 i t t l e  has been 

done w i th  the apex consumers. This repor t  presents data on the cal'oric 

value o f  t issue from ten species o f  apex consumers o r  predators and some 

o f  t h e i r  p r inc ipa l  prey items. 

METHODS 

The e igh t  species o f  predators examined were supplied by the NEFC's 

Apex Predator Study, Narragansett Laboratory, Narragansett, R. I. and 

the  remaining species examined were co l lec ted  i n  1979, during the 

quar te r l y  environmental monitoring cruises o f  t he  NEFC's Ocean Pulse 

Program. I n  cases where the species being examined i s  very large 

(>I kg) a steak was cu t  f r o m  the mid-section f o r  use i n  the analysis, 

otherwise the whole organism was included in- the analysis. A l l  

organisms used were f resh frozen, and co l lec ted i n  the Middle A t l an t i c  

Bight. 



To prepare each species for analysis the organism o r  the tissue 
- - 

being used was chopped, flaked or mechanically blended to create a 

homogenate. Subsamples of the homgenate were then dried i n  a vacuum 

chamber, a t  room temperature, t o  constant weight. The samples were 

then ground in a mill to pass through a 60 mesh seive. The ground 

material was then compacted into pellets,  approximately 1 gm i n  weight, 

and oxidized in a Parrl Adiabatic Calorimeter (model 1241) using the 

standa$d 1108 combustion bomb (Parr Instrument Co., 1969). A t  leas t  

f ive  rep1 icate pel l e t s  were individually combusted for each species 

sample. Acid corrections were not made because of the small error  ( 4 % )  

anticipated to  be produced by this  factor (Paine, 1964). Additional 

sanples of the dried homogenate, for each species, were placed in a 

muffle oven a t  500°C for 4 hrs to determine ash content and reburned a t  

850°C to determine CaC03 content for endothermic considerations (Paine, 

1966). Caloric content of the material burned was calculated according 

to Parr Instrument Co. (1968). 

RESULTS 

The results of. this preliminary study are presented i n  

Table 1. 

. 'Reference to comnercial products in th is  report does n o t  imply 
endorsement by the authors or the National Marine Fisheries Service. 
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Table 1. The ca lo r i c  equivalents o f  ten speci,es o f  qpex predators and Sow of t h e i r  prey items, 

! 

Species 

1 Lamna nasus 
, m e w s h a r k )  

: Carcharhinus m l l b e r t l  
'(sandbar shark- 

C. m i l b e r t i  (adul t )  - 
Prionace glauca 
' ( b l u e a r k  - pup) 

I 
P. slauca - adul t  - 
Isurus ox rinchus 
l i a T S +  

Lo hius americanus 
~*ish) 

1 Thunnus albacares 
T r n f 7 i i x z q -  

X i  hias lad ius 
'(*ib' ' 

Acanthoc bium solanderi 
I* 

Pomatomus sal t a t r i x  
1-h) 

La enorh nchus acutus 
7 7 i k d t a d ~  

dolphin) 

Scomber scombrus 
7 A t l . a F E G T ) -  

ji cal/gm 
Sample #Indiv/  No. dry w t .  
AEL Sample - Burns (- + SO) % Ash %CaCO? 

dorsal muscle 1 7 

mid section 1 6 

dorsal muscle 1 6 

mid section 1 6 

dorsal muscle 1 6 

dorsal muscle 1 5 

who1 e juveni 1 es 4 6 

(dorsal muscle 1 6 

dorsal muscle 1 5 

dorsal muscle 1 6 

mid sect.steak 1 5 

dorsal muscle 1 10 

whole ind iv idual  5 47 



Table 1. Continued 

Species 

Ra a erinacea . 
1 i t t l e )  f 

Alosa seudoharen us mi* 
Uro h c i s  chuss 
7-1- 

I 1  l ex  i 11 eccbrosus 
(shor t - f in  squid) 

L o l i  o  e a l i  
- & f h u i d )  

Sample 
Type 

# I n d i v l  No. 
Sample Burns - 

who1 e ind iv idual  3  23 

whole ind iv idual  5 7 

whole ind iv idual  5 5 

whole ind iv idual  5  5  

whole ind iv idual  5 5 

cal/gm 
dry wt. 
+ SD) (- 

4389 - + 201 

5048 + 213 

% Ash - . % CaCOl 
. 
14.1 12.1 


