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INVESTIGATION OF THE ABUNDANCE AND DISTRIBllTION OF SHRIMP OFF OREGON 

INTRODUCTION 

On July 1, 1969, the Oregon Fish Comnission began a one-year study t o  assess 

the movements and abundance o f  pink shrimp (P. jordarti) i n  a spec i f i c  area o f f  

Oregon. 

The pr inc ipa l  objectives o f  the study were as follows: 

1) Determine the benthicmovements of pink shrimp i n  the area o f f  Tillamook 

Head, Oregon by sampling, a t  approximately monthly in terva ls ,  a t  stat ions 

arranged i n  a g r i d  pattern. Analyze the age and sex composition o f  the 

samples and abundance o f  shrimp t o  determine i f  there i s  movement north- 

south and/or iashore - -o f f  s;lope wi th in  the study area. 

2) Determine the locat ion o f  1969-year c l  ass shrimp (young-of- the-year) t o  

establ ish i f  they move i n t o  the study area from any spec i f i c  area, perhaps 

ind icat ing a nursery ground. 

METHODS 

The study area incorporated 18 stat ions o f f  Tillamook head (Figure 1). The 

stat ions are 4 naut ical  miles apart except stat ions 1-3 and range from 3-30 mi les 

o f f  shore. Depth range a t  the stat ions 5s from 31-159 fathoms, 

We used a 41-foot headrope g u l f  semi-balloon trawl made o f  1-1/8-inch st retch 

mesh net t ing  wi th  a cod end o f  1-1/2-inch mesh. An i nne r l i ne r  i n  the cod end was 

made o f  1/2-inch mesh. P las t i c  r o l l e r s  were attached t o  the 52-foot footrope. A 

50-foot 5/16 inch steel  t i c k l e r  chain was used. Each end was attached t o  the ends 

o f  the footrope. Seventeen-inch dropper chains along the length o f  the t i c k l e r  

connected i t  t o  the footrope. Fi f teen f e e t  o f  cable b r i d l e  connected the net  t o  

the o t t e r  boards. The b r i d l e  was extended t o  15 fathoms f o r  cruise 70-2 and sub- 

sequent cruises. 



Figure 1. Locations o f  Trawl Stat ions,  Pink Shrimp 
Benthic*  D i  s t r i  bution-Study. - -- - 
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During the f i r s t  cru ise,  69-2, we towed only a t  s ta t ions  1-15. Tows a t  

s ta t ions  1-3 and 7-9 were 30 minutes durat ion .and a t  s ta t ions  4-6 and 10-15 we 

made two 15 minute r e p l i c a t e  tows. 

A f t e r  the f i r s t  c ru i se  we added s ta t ions  18-20 and changed the procedure. 

Single 1/2 m i l e  tows were made a t  each s ta t ion .  During the l a s t  two cruises, 70-7 

and 70-9, r e p l i c a t e  1/2 m i l e  tows were made a t  each s t a t i o n  and we e l iminated 

s ta t ions  1-3 and 7-9. 



3,  

The catch from each tow was weighed t o  determine gross weight. A 20-pound 

subsample was sorted t o  determine the percentage, by weight, o f  shrimp and i n c i -  

dental species. The ca lcu la ted percentage o f  shrimp was appl ied t o  the t o t a l  

weight o f  the  remaining catch t o  determine pounds o f  shrimp caught. A random sample 

of approximately 400 shrimp was taken from the catch when a s i ng le  tow was made 

a t  a s t a t i o n  and approximately 200 shrimp were sappled from the catch o f  the 

rep l i ca te  tows. These samples were worked up i n  the laboratory t o  determine sex 

and age compos i t ion .  

To evaluate the d i s t r i b u t i o n  o f  shrimp from 4 t o  10 f ee t  o f f  the  bottom during 

day time towing, we attached a vert ical:  d i s t r i b u t i o n  sampler (VDS) t o  our ne t  

(Figure 2.). The VDS i s  s i m i l a r  i n  design t o  a VDS used by the Bureau o f  Comnercial 

F isher ies Exploratory Fishing and Gear Research Base i n  Seat t le ,  Washington. 

'The VDS has a frame o f  2+inch aluminum tubing and i s  2 f e e t  wide by 10 f e e t  

high, There are f i ve  openings i n  the upper 6 feet ,  each measuring 1 foot  v e r t i -  

c a l l y  by 2 feet  ho r i zon ta l l y .  Crosspieces of 2%-inch aluminum tubing separate 

the openings, Knotless nylon, %-inch mesh bags, 7 f e e t  i n  length, were attached 

t o  each opening. 

RES ULTS 

A summary o f  the average sex and age composition o f  the shrimp samples i s  

presented i n  Table 1. The changes i n  the sex composition r e f l e c t  the increase i n  

abundance o f  1969-year class males as they increase i n  s i ze  and become more vulner- 

able t o  the gear. Also indicated, dur ing the f i r s t  f ou r  cruises, i s  the decrease 

i n  t r ans i t i ona l s  as they complete t h e i r  sex change and become females. The percent 

cmposi  t i o n  of t r ans i  t i ona l s  increases during the f i r s t  ha1 f o f  the calendar year 

(cruises 70-2 through 70-9) as the males begin t h e i r  sex change. The most notable 

change i n  the age composition i s  the  increase of zero-age shrimp (1969-year class) 

as they become vulnerable t o  the gear. 



Figure 2. Placement o f  V e r t i c a l  D i s t r i b u t i o n  Sampler i n  Semi ba l loon Trawl.  
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11 Data i s  from 12 s t a t i o n s  (4-5, 10-15, 18-20) w i t h  t h e  except ion o f  c r u i s e  69-2 - 
which represents 9 s t a t i o n s  , excluding s t a t i o n s  18-20. 

Table 1. A Summary o f  fiverage Trawl Catch Per % M i l e  and Sex and ge Composition 
19 of Samples Taken During Pink Shrimp D i s t r i b u t i o n  Study - . 

Avg. Catch , Sex Composition - % h e .  Compos i ti on - % - 
Cruise Date Per %-Mile /<:ale 

lbs .  

69-2 
69-4 
69-6 

Trans. Female 

1 .  

69-7 
70- 2 

7116-19/69 
91- 8- 10169 

l O / l l - 1 / 6 9  

15.9 
12.6 
6.4 

i II1+ " 

T 

25.0 
33.9 
29.9 

0.4 61.9 9.2 
1.1 61.3 9.0 
2.9 64.9 6 .1  

3.6 66.4 5.3 

70- 4 
70- 7 
70- 9 

101 17/69 
11/11-13/69 

3/ 
97  
52 

28.5 
28.6 
26.1 

24.7 

59.1 
53.5 
63.7 

31.2 54.8 2.5 11.5 
39 

4 / 2110-12/70 17 - 
3118-20170 
4127-30170 

58.6 

64.5 

56 
93 

1.1 
78.6 

61 3 170 

2.4 

116 156.2 1 23.8 

16.8 I 45.4 

I 

I i 

- 
55.1 19.2 

6 /  6- 8/70 

38.5 16.1 
45.5 - 37.4 17.1 

0.1 51.7 36.8 1 1 1 . 4  

I ,  f 
! 



2/ For cru ise 69-2 through 70-2, age designations r e f e r  t o  the fo l lowing year - 
classes: 

? Year C l  ass 
1969 

I  1968 
I  I  1967 

I I I +  1966 and e a r l i e r  
For cruise 70-4 through 70-9: 

& Year C l  ass 
0 1973 
I  1969 

I  I  1968 
I  I  I+ 1967 and e a r l i e r  

Tows were made on a time i n te r va l  ,rather than a distance i n t e r v a l  therefore, 
are no t  comparable. 

4/ No tow a t  Stat ion 18, average i s  o f  11 stat ions.  - 
The average catch per 4 m i l e  i n  the study area decreased from 92 pounds i n  

September, 1969 (cru ise 69-4) t o  only 17 pounds per + m i l e  i n  February, 1970 (cru ise 

70- 2) . The average catch then increased t o  116 pounds by June, 1970 (cruise 70-9). 

Stat ions 1-3 and 7-9 were establ ished t o  determine i f  these areas were nursery 

grounds f o r  the 1969-year class (young-of-the-year). Numbers o f  shrimp caught a t  

these s ta t ions are presented i n  Table 2. 

Table 2. Catches o f  1969-Year Class Shrimp i n  Numbers a t  Stat ions 1-3 and 7-9, 
Pink Shrimp D i s t r i bu t i on  Study. 

Stat ion 
Crui se 1 2 .' 3 7 8 9 

1/ The numbers i n  parenthesis represent t o t a l  number shrimp caught by s ta t ion.  
3 No Tow 
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S ta t ion  3 a t  50 fathoms never y ie lded  more than 0.2 pounds o f  shrimp, A f t e r  

the f i r s t  c ru ise we decided t h a t  i f  s t a t i o n  3 y ie lded l i t t l e  o r  no shrimp no tows 

would be attempted a t  s ta t ions  1 and 2. 

Stat ions 7-9, west of the main study area, y ie lded good catches o f  shrimp, 

espec ia l ly  s t a t i o n  8. Poor catches were experienced a t  s t a t i o n  7 from time t o  time. 

A la rge shale p i l e  was located near s t a t i on  7 and the poor catches may have been 

the r e s u l t  o f  towing over unsui table bottom o r  strong bottom currents i n  the area o r  

a combination of both. Sta t ion 9, a t  150t fathoms, probably was near the maximum 

depth l i m i t  o f  pink shrimp d i s t r i bu t i on .  

Tows a t  these inshore and offshore s ta t ions  d i d  no t  y i e l d  s i g n i f i c a n t  concen- 

t r a t i o n s  of 1969-year class shrimp when they were 0-age. A few s ta t ions d i d  have 

high percentages of the 1969-year class shrimp, but  the t o t a l  numbers caught were 

low o r  near ly s i m i l a r  t o  catches made i n  the main study area. These inshore and 

of fshore s ta t ions  were el iminated a f t e r  c ru ise 70-4 because they d i d  no t  appear t o  

be nursery areas. 

During the course o f  the study w? learned o f  Dr. Alan Beardsley's work w i t h  a 

v e r t i c a l  d i s t r i b u t i o n  sampler. He found t h a t  during the day pink shrimp can be 

caught up t o  12 f ee t  o f f  the bottom. This l e d  to some concern t h a t  our net ,  w i t h  an 

opening o f  f ou r  feet ,  mqy have been missing quan t i t i e s  o f  shrimp. With the coopera- 

t i o n  o f  Dr. Beardsley and the BCF i n  Seatt le,  we were able t o  design and i n s t a l l  a 

V I E  su i tab le  f o r  our net .  We tested the ne t  with the 1QS 7nsZa11ed. i n  7-10. fathoms 

lof  water and d i  vers observed, i t ha t  the conf$guratior! o f  t h e  shr-imp ne t  was ~ l ~ t  a rea t l y  

a1 tered.. lde u'sed the. V B  dur ing the 1 as't f ou r  cruises o f  'the study (cru ises 7Q-2, 

4, 7, and 9). 

f l  surmary o f  t h e  t o t a l  number o f  shrimp. cauqht i n  the VDS and the average 

.ember caught per ta.1 i s  presented i n  Table ?. Dur i ry  the cru ise 7C-2 2nd 7q-G 

catches i n  the VDS were poor. The catches then increased subs tan t ia l l y  dur ing 



cruises 70-7 and 70-9. These increased catches may be re la ted  t o  the increased 

densi ty o f  shrimp on the bottom as re f l ec ted  by the l a rge r  t rawl  catches (see 

Table 1). Another apparent change dur-ing the l a s t  two cruises was a not icab le  

decrease i n  water c l a r i t y .  'The Columbia River p l  me had s h i f t e d  southward over 

t he  study area during cruises 70-7 and 9. Photometer readings taken t o  90 f e e t  

below the surface a f t e r  each tob~  ind ica ted  a decrease Tn the amount o f  l i g h t  as 

compared w i t h  c ru ise  70-2 and 4. We suspect t h a t  the decrased amount o f  l i g h t  

reaching the bottom af fec ted a s l i g h t  change i n  the  shrimp's d a i l y  hab i ts  i n  t h a t  

they more read i l y  rose o f f  the bottom. The data needs f u r t h e r  analysis t o  sub- 

s t an t i a te  t h i s  supposition. 

The f i e l d  work f o r  the shrimp abundance and d i s t r i b u t i o n  study has been 

completed. The data i s  being analyzed and the  w r i t i n g  o f  the  f i n a l  repor t  i s  

underway. 

Table 3. Summary o f  VDS Catches i n  Numbers o f  Pink Shrimp Caught Per T r i p  and 
Average Catch Per Tow, Shrimp D i s t r i b u t i o n  Study. 

Cruise Nbmber Total  Avg. Catch 
5 o f  . Number Per Tow 
'Tows : Caught 


