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ANNUAL REPORT TO NURE FOR 1990 

DEFINITION OF THE RELATIONSHIP BETWEEN DEMERSAL SHELF ROCKFISH ABUNDANCE AND 
HABITAT COMPLeXITY BASED ON IN-SITU OBSERVATIONS FROM A SUBMERSIBLE 

I N  THE EASTERN GULF OF AWISKA. 

P r i n c i p a l  I n v e s t i g a t o r s :  

V i c t o r i a  M .  O'Connell David W .  C a r l i l e  
Alaska Department of  F i s h  and  Game Alaska Department o f  F i s h  and  Game 
304 Lake S t . ,  Room 103 Box 3-2000 
S i t k a ,  Alaska 99835 Juneau, Alaska 99802-2000 
(907) 747-6688 (907)  465-4210 

Objectives: Demersal s h e l f  r o c k f i s h  (DSR) i s  one of  t h e  few groups of  
commercially impor tan t  f i s h e s  i n  t h e  Gulf o f  Alaska  f o r  which no  estimate of 
biomass i s  a v a i l a b l e .  The Alaska Department o f  F i s h  and  G a m e  (ADF&G) is  
c u r r e n t l y  i nvo lved  i n  a f i v e  y e a r  r e s e a r c h  program t o  deve lop  a s t o c k  
assessment  method f o r  t h i s  group of  s p e c i e s .  The most p romis ing  approach f o r  
a s t o c k  assessment  method is  a h a b i t a t - b a s e d  biomass estimate. Th i s  i n v o l v e s  
e s t i m a t i o n  of  r o c k f i s h  d e n s i t y  p e r  u n i t  o f  h a b i t a t ,  coupled  w i t h  an  a r e a l  
e s t i m a t e  of s u i t a b l e  r o c k f i s h  h a b i t a t ,  t o  y i e l d  estimates of  r o c k f i s h  d e n s i t y  
and biomass.  S p e c i f i c  submers ib l e  o b j e c t i v e s  are: 1) To e s t i m a t e  d e n s i t y  of 
a d u l t  demersal  s h e l f  r o c k f i s h  u s i n g  l i n e  t r a n s e c t s  conducted  from a manned 
submers ib le ,  2 )  To de termine  i f  t h e r e  i s  a d i e 1  d i f f e r e n c e  i n  obse rved  
abundance of DSR , 3) t o  f u r t h e r  e v a l u a t e  t h e  u s e f u l n e s s  o f  a submers ib l e  f o r  
d e l i n e a t i n g  h a b i t a t  o f  DSR, and 4 )  t o  d e f i n e  t h e  r e l a t i o n s h i p  between h a b i t a t  
complexi ty and DSR abundance. 

Approach/Methods: I n  1990 we used  a mod i f i ed  hand-held s o n a r  t o  f a c i l i t a t e  
l i n e  t r a n s e c t s  methods f o r  c o u n t i n g  DSR. Three t r a n s e c t s  were run  p e r  d i v e  
and d i s t a n c e  t o  f i s h ,  s p e c i e s  i d e n t i f i c a t i o n ,  and h a b i t a t  were r eco rded .  
Both v ideo  and aud io  coun t s  were r eco rded  from t h e  submers ib l e .  A " p i s c e s  
box" a u t o  r eco rded  t ime ,  t empera tu re ,  dep th  of submers ib l e  and  dep th  of 
submers ib le  o f f  bot tom a t  one second i n t e r v a l s .  Dive s i t e s  were l o c a t e d  
u s i n g  NOS bottom maps and t h e  suppor t  v e s s e l ' s  n a v i g a t i o n a l  equipment.  
T r a n s e c t s  were run  fo l lowing  a s t r a i g h t  l i n e  compass o r  gy ro  s e t t i n g .  

Cur ren t  S t a t u s :  The 1990 su rvey  was t h e  f i r s t  y e a r  of a proposed  two y e a r  
s t u d y .  We have r e a p p l i e d  f o r  t h e  second y e a r ' s  funding  f o r  1991. Our 1990 
r e s u l t s  i n d i c a t e  t h a t  t h e  submers ib l e  i s  an a p p r o p r i a t e  t o o l  f o r  enumerat ing 
DSR by h a b i t a t  t y p e .  Our a b i l i t y  t o  app ly  l i n e  t r a n s e c t  methods- to  
e s t i m a t i n g  d e n s i t y  of  r o c k f i s h e s  has  been enhanced by t h e  s u c c e s s f u l  u s e  of 
a hand-held sona r  gun f o r  measuring d i s t a n c e  t o  i n d i v i d u a l  f i s h .  We a r e  
c u r r e n t l y  conduct ing  a n a l y s e s  t o  e s t i m a t e  t h e  d e n s i t y  of r o c k f i s h e s  a l o n g  ou r  
t r a n s e c t s ,  u s i n g  t h e  program "TRANSECT" t o  o b t a i n  d e n s i t y  e s t i m a t e s .  The 
au toma t i c  r e c o r d i n g  of dep th  d a t a ,  u s i n g  t h e  "P i sces"  box, n e w l y - i n s t a l l e d  
i n  t h e  D e l t a ,  ha s  g r e a t l y  improved o u r  a b i l i t y  t o  e s t i m a t e  t o p o g r a p h i c  r e l i e f  
a long  t h e  t r a n s e c t s .  When we have o b t a i n e d t h e  e s t i m a t e s  of r o c k f i s h  d e n s i t y  
a l o n g  t h e  t r a n s e c t s ,  t h e  r e l a t i o n s h i p  between d e n s i t y  and topograph ic  r e l i e f  
w i l l  b e  model led.  A v a r i e t y  o r  measures  of t opograph ic  r e l i e f  a r e  c u r r e n t l y  
be ing  i n v e s t i g a t e d  f o r  a s s o c i a t i o n  wi th  r o c k f i s h  d e n s i t y .  Some of  t h e s e  
measure i n c l u d e  v a r i a n c e  i n  dep th ,  number of  r u n s  of  i n c r e a s i n g  o r  d e c r e a s i n g  
depth  and mean change i n  dep th .  We p l a n  t o  complete  o u r  pr imary  a n a l y s i s  by 
t h e  end  of  February ,  1991. 

Benef i t s :  Our i n i t i a l  problems w i t h  l i n e  t r a n s e c t  methods encoun te red  i n  
1989 have been r e s o l v e d .  The u s e  of  a mod i f i ed  hand-held s o n a r  a l l o w  u s  t o  
u s e  l i n e  t r a n s e c t  methods, t h e  p r e f e r r e d  approach.  S t r i p  t r a n s e c t s  r e l y  on 

-- t h e  c a l c u l a t i o n - o f  f i e l d  of  view which i s  d i f f i c u l t  t o  q u a n t i f y  i n  t h e  
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rugged, rocky t e r r a i n  i n h a b i t e d  by r o c k f i s h e s .  We have begun t o  d e s c r i b e  t h e  
r e l a t i o n s h i p  between yelloweye abundance ( t h e  dominant DSR s p e c i e s  i n  t h e  
commercial l and ings )  and h a b i t a t  complexity and a r e  con t inu ing  t h e  a n a l y s i s  
of our  1990 d a t a .  I n i t i a l  r e s u l t s  sugges t  an i n c r e a s e  i n  abundance of  DSR 
wi th  h a b i t a t  complexity. Once t h i s  r e l a t i o n s h i p  i s  desc r ibed ,  t h e  
development of a  s t o c k  assessment method may be accomplished by combining t h e  
use  of a v a i l a b l e  bathymetry d a t a  and t h e  d e f i n e d  r e l a t i o n s h i p  between DSR and 
h a b i t a t  complexity. 

I n  p r e p a r a t i o n  f o r  p u b l i c a t i o n :  

OrConnell,  V.M. and D.W. C a r l i l e .  Observations of t h e  r e l a t i o n s h i p  between 
yelloweye r o c k f i s h  (Sebas tes  ruberrimus) abundance and h a b i t a t  complexity i n  
t h e  Eas te rn  Gulf of Alaska. ( w i l l  b e  submit ted  t o  F i she ry  B u l l e t i n ) .  

C a r l i l e ,  D.W.  and V.  M. OIConnell.  The r e l a t i o n s h i p  between demersal s h e l f  
r o c k f i s h  abundance and h a b i t a t  complexity i n  t h e  Eas te rn  Gulf of Alaska. 
(Submitted f o r  p r e s e n t a t i o n  a t  t h e  1991 AE'S n a t i o n a l  mee t ing) .  

Dive system used Delta Cost /day $7,000.00 

Addi t ional  OUR sc ience  suppor t ,  i . e . ,  personnel ,  s u p p l i e s ,  equipment, e t c .  
To ta l  $ 

Co-funding, i . e . ,  NSF, S G ,  ONR, e t c .  : T o t a l  $ 

Match, i . e . ,  investigator/institution c o s t s :  T o t a l  $ 32,079 



 

The Alaska Department of Fish and Game (ADF&G) administers all programs and activities free from 
discrimination based on race, color, national origin, age, sex, religion, marital status, pregnancy, 
parenthood, or disability. The department administers all programs and activities in compliance with Title 
VI of the Civil Rights Act of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans 
with Disabilities Act (ADA) of 1990, the Age Discrimination Act of 1975, and Title IX of the Education 
Amendments of 1972.  
If you believe you have been discriminated against in any program, activity, or facility please write: 

 ADF&G ADA Coordinator, P.O. Box 115526, Juneau AK 99811-5526 
 U.S. Fish and Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington VA 22203 
 Office of Equal Opportunity, U.S. Department of the Interior, Washington DC 20240 

The department’s ADA Coordinator can be reached via phone at the following numbers:  
(VOICE) 907-465-6077, (Statewide Telecommunication Device for the Deaf) 1-800-478-3648, (Juneau 
TDD) 907-465-3646, or (FAX) 907-465-6078 

For information on alternative formats and questions on this publication, please contact: 
         ADF&G, Division of Commercial Fisheries, P.O. Box 115526, Juneau AK 99811-5526 (907)465-4210. 


	OBJECTIVES
	METHODS
	CURRENT STATUS
	BENEFITS
	PUBLICATIONS

