
FISH CCNMISSION OF OREGON 
TRAWL INVESTIGATION 

Report of Cruise 67-11, Shrimp 

Vessel: Sunrise, char tered  t r awle r  

Dates: October 26-November 17, 1967 

Objectives: 1. To determine t h e  v e r t i c a l  distribution of pink shrimp 
(Pandalus jordani  1. 

2. To c o l l e c t  associa ted  oceanographic data. 

. 3 .  To compare s i ze ,  sex, and age campositions of shrimp 
caught a t  var ious  depths. 

4. To.determine i f  ground f i s h  is an e f f e c t i v e  a t t r a c t a n t .  

5. To develop and r e f i n e  techniques f o r  handling shrimp 
pots.  

6. To obta in  gravid female shrimp f o r  egg counts. 

Methods: From 3 4  t o  37 shrimp po t s  were ba i t ed  and f i shed  f o r  pink 
shrimp. The po t s  were a t tached a t  5 o r  10-fathom i n t e r v a l s  t o  
a main l i n e .  Two o r  four  s t r i n g s  of po t s  were f ished.  Pot 
s t r i n g s  were pul led  a t  3- t o  4-hour i n t e r v a l s  f o r  24 hours. 
Frozen ground mink food, composed mostly of whole tu rbo t  
(Atheresthes stomias), was used t o  b a i t  each pot .  

Pots  were reba i t ed  once during 24 hours of f i sh ing.  Shrimp 
and inc iden ta l  f i s h  caught were put  i n  p l a s t i c  bags and 
iced.  A 1 1  shrimp were sexed, measured, and weighed a t  t h e  
laboratory.  The stomachs of inc iden ta l ly  caught f i s h  were 
examined. 

The exact  depth a t  which t h e  po t s  were f i s h i n g  i s  unknown, 
however, an approximate depth can be obtained. The main 
l i n e s  were 85 t o  SO fathoms long. An anchor with 20 f e e t  of 
chain was used t o  anchor t h e  s t r i n g s .  Pots were a t tached a t  
5 o r  10-fathom i n t e r v a l s  with t h e  f i r s t  pot  jus t  above t h e  
anchor chain. A f i n a l  pot  was a t tached wi th in  5 fathoms of 
t h e  surface.  Tables 1-4 show t h e  surface  pot  a s  No. 1 and end 
wi th  t h e  bottom pot .  

During t h e  c r u i s e  3 tows were made wi th  a 30-foot square 
midwater t rawl.  Fish caught were counted and weighed. A 112- 
t o  1-pound shrimp sample was weighed, measured, and sexed. A 
time-depth recorder w a s  used t o  ob ta in  n e t  depth. 



Results: During t h e  f i r s t  t r i p  (October 26-27) four s t r i n g s  were s e t  
j u s t  before dark with shrimp po t s  a t  10-fathom i n t e r v a l s  
on each l ine ,  The s t r i n g s  were s e t  approximately 200 yards 
apar t ,  Af te r  2 hours high winds resu l t ed  i n  termination of 
t h e  t r i p .  Three po t s  were l o s t  while pu l l ing  s t r i n g  4. 
Shrimp were caught i n  a l l  but  t h e  uppermost po t s  of each 
s t r i n g ,  A summary of t h e  ca tch  by pot  i s  shown i n  Table 1, 
Five s a b l e f i s h  (Anoplopama fimbria)  were a l s o  caught i n  t h e  
pots .  

Two s t r i n g s  of p o t s  p e r  set were f i shed  a t  n ight  during t h e  
second t r i p  (November 1-2), with p o t s  a t  5-fathom i n t e r v a l s  
on each l i n e ,  Again t h e  shrimp catches  were good, but  
we decided t o  terminate t h e  t r i p  a f t e r  two sets t o  determine 
t h e  unexplained loss of four  p o t s  during t h e  f i r s t  set. We found 
t h a t  t h e  pots ,  which a r e  a t tached t o  t h e  main l i n e  by t r o l l i n g  
c l i p s ,  were looping around t h e  c l i p s  and re leas ing  themselves. 
S l i g h t  modificat ions of t h e  c l i p s  correc ted  t h e  problem, The 
shrimp catch by pot  i s  shown i n  Table 2. Eight sab le f i sh  were 
a l s o  caught i n  t h e  pots .  

During t r i p s  t h r e e  and four  (November 3-5 and November 16-18) 
t h e  po t s  were pu l l ed  a t  % t o  4-hour i n t e r v a l s  f o r  24 hours, 
The s t r i n g s  were set approximately 300 t o  500 yards  apar t ,  
with po t s  a t  5-fathom i n t e r v a l s  on each l ine .  The r e s u l t s  
a r e  shown i n  Tables 3 and 4, No shrimp were caught during 
t h e  day ( s t r i n g s  7 and 8). Twenty s a b l e f i s h  were caught i n  
t h e  pots. 

The midwater t rawl  was f i shed  t h r e e  t imes during t h e  c r u i s e  
and t h e  tows a r e  sucumarized i n  Table 5, Tow 2 was made t o  
determine t h e  approximate measurement of t h e  v e r t i c a l  opening 
of t h e  n e t ,  The time-depth recorder  was a l t e r n a t e l y  at tached 
ta  t h e  headrope and footrope of t h e  n e t  and towed f o r  15  
minutes a t  t h e  same warp length and rpm. The opening was 
estimated t o  be 7.2 meters ar  23.7 f e e t ,  

A cursory examination of 33 s a b l e f i s h  stomachs revealed t h e  
following: 3 empty, 12 with un iden t i f i ab le  contents ,  6 with 
ground f i s h  ( b a i t )  only, 1 with ground f i s h  and a small 
rockf ish ,  and 11 with shrimp. The sab le f i sh  ranged from 223 t o  
294 mm t o t a l  length. Twenty-two whole shrimp were recovered 
and measured. Sixty-three gravid female shrimp were preserved 
f o r  egg counts. 

Four subsurface temperature p r o f i l e s  were taken with a bathy- 
thermograph and t h r e e  bottom and t h r e e  surface  s a l i n i t y  samples, 

Personnel : Gary lililburn, Party Chief 
John Bender, Aquatic Biologis t  
Rudy Lowold, Vessel Captain 
T m  Lowold, Crewman 

Gary Hilburn 
Research Division 
January 9, 1968 



Table 1. Pink shrimp sex, numbers, and percent by pot and s t r i ng ,  c ru i se  67-11, Oct&er 26-27, 1967 

Str ing 1 Str ing 2 
Down 1745 Down 1800 
UP 2200 Loran 2H4 3290 Vp 2130 Loran 2H4 3290 
Elapsed 4:15 Depth 65 fms. Elapsed 3:30 Depth 65 fms. 

Pot Numbers Percent Numbers Percent 
no. M T F Total Shrimp/lb M T F ~ravidi. M T F Total Shrimpllb M T F ~ r a v i d l /  

Total 91 14 73 I T 9  64 10 79 153 

1/ Percent gravid is  number of gravid females expressed as a percent of t o t a l  females. - 

M = males 
T = t rans i t iona ls  
F = females 



Table 1. Pink shrimp sex, numbers, and percent by pot and s t r i ng ,  c ru i se  67-11, *w 1967 

S t r ing  3 Str ing 4 
Down 1815 Loran 2H4 3290 Down 1830 Loran 2H4 3290 
UP 2100 Depth 65 fms. UP 2030 Depth 65 fms. 
Elapsed 2:45 Elapsed 2:00 

Pot Numbaqs Percent Numbers Percent 
no. M T F Total Shrimpllb M T F ~ r a v i & /  # T F Total Shrimpllb M T F ~ r a v i d l  

8 46 0 8 54 149 85.2 0.0 14.8 37.5 Pot l o s t  Pot l o s t  

Total  76 18 120 214 35 39 317 391 

1/ Percent gravid i s  number o f  gravid females expressed as a percent of t o t a l  females. - 
M = males 
T = t rans i t iona ls  
F = females 



Table 2. Pink shrimp sex, numbers, and percent  by pot  and s t r i n g ,  c ru i se  67-11, November 1-2, 1967 

S t r ing  1 S t r i n g  2 
Down 1520 Down 1530 
"P 1930 Loran 2H4 3285 UP 1845 Loran 2H4 3280 
Elapsed 4:10 Depth 68 Ems. Elapsed 3:15 Depth 68 fms. 

Pot Numbers Percent Numbers Percent 
no. M T F Tota l  Shrimu/lb M T F ~ r a v i & /  M T F Total  S h r i m ~ / l b  M T F ~ r a v i & /  

0 0  0 0 
0 0  0 0 
0 0  0 0 
0 0  0 0 
0 0  0 0 
3 2 17 22 
2 1 10 13 
0 0  6 6 

3 0 1  28 59 
5 8 1  13 72 
3 8 1  11 50 
4 8 0  21 69 
46 0 8 54 
47 1 4 52 

1 0  0 1 
2 3 0  7 30 
12 2 22 36 

Pot l o s t  

Tota l  308 9 147 464 

1/ Percent o f  t o t a l  females. - 

0 0  0 0 
0 0  1 1 

Pot l o s t  
11 9 1  

0 2  3 
0 4  4 
0 4  4 
2 40 50 
8 116 145 
3 11 105 
0 3 16 
2 16 73 
0 2  6 
0 5 18 
0 3 45 
0 4 25 
0 8 61 

Pot l o s t  

M = males 
T = t r a n s i t i o n a l s  
F = females 



Table 2. Pink shrimp sex, numbers, and percent by pot and s t r i ng ,  cruise  67-11, November 1-2 ,  1967 

-- =--.. . ~ 
Down 2000 Down 1915 
UP 2240 
Elapsed 2:40 

Loran 2H4 3272 UP 2330 
Depth 68 fms. E l a ~ s e d  4:15 

Loran 2H4 3262 
D e ~ t h  68 fms. - 

Pot Numbers Percent Numbers Percent 
no. M T F Total Shrimp/lb M T F ~ r a v i & /  p4 T F Total Shrimp/lb M T F Gravid- 1/ 

Total 750 14 169 933 

I Percent of t o t a l  females. - 
M = males 
T = t rans i t iona ls  
F = females 



Table 3. .Pink shrimp sex, numbers, and percent by pot and s t r i ng ,  cruise  67-11, November 3-5, 1967 

String 1 Str ing 2 
Down 1630 Down 1645 
"I' 1930 Loran 2H4 3290 UP 2000 Loran 2H4 3290 
Elapsed 3:00 Depth 68% fms. Elapsed 3:15 Depth 68% fms. 

Pot Numbers Percent Numbers Percent 
no. M T F Total Shrimp/lb M T F ~ r a v i d /  M T F Total Shrimpilb M T F ~ r a v i d J 1 ~  

Total 726 4 232 962 

1/ Percent of t o t a l  females. - 
M = males 
T = t rans i t iona ls  
F = females 



Table 3. Pink shrimp sex, numbers, and percent by pot and s t r i ng ,  cruise 67-11, November 3-5, 1967 

S t r i n g  3 S t r i ng .  4 
Down 1950 Down 2014 
UP 2320 Loran 2H4 3288 up 2355 Loran 2H4 3288 
Elapsed 3:30 Depth 68 fms. Elapsed 3:40 Depth 68 fms. 

Pot Numbers Percent Numbers Percent 
1/ no. M T F Total  Shrimp/lb M T 7 - s z Z -  M T F Total Shrimp/lb M T F ~ r a v i d l /  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

25.0 
37.3 
25.0 
43.8 
50.0 
37.5 
71.4 
SO. 0 
20.0 
51.2 
55.8 

Total 1,224 0 342 1,566 1,293 2 203 1,498 

1/ Percent of t o t a l  females. - 
M = males 
T = t rans i t iona ls  
F = females 



Table 3. Pink shrimp sex, numbers, and percent by pot and s t r i ng ,  cruise  67-11, November 3-6, 1967 

String 5 Str ing  6 
bown 2345 Down 0010 
UP 0340 Loran 2H4 3288 4 0410 Loran 2H4 3288 
Elapsed 3:55 Depth 68 fms. Elapsed 4:00 Depth 68 fins. 

Pot Numbers Percent Numbers 
no, M T F Total Shrimp/lb M T F Gravi&/ M T F Total Shr lm/ lb  M T F Gravid1 

Total 1,350 2 441 1,793 1,361 1 473 1,835 

1/ Percent of  t o t a l  females. - 
M = males 
T = t r ans i t i ona l s  
F = females 
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Table 4. Pink shrimp sex, numbers, and percent by pot and s t r i ng ,  c ru i se  67-11, November l618,1967 

S t r ing  3 S t r ing  4 
Down 2310 Down 2345 
4' 0315 Loran 2H4 3287 UP 0350 Loran 2H4 3287 
Elapsed 4:05 Depth 68% fms Elapsed 4:05 Depth 68% fms 

Pot Numbers Percent Numbers Percent 
1 / no. M T F Total  Shrimp/lb M T F Gravid- M T F Total Shrimp/lb M T F ~ r a v d /  

0 0 0 
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
3 0 0  

123 0 0 
138 0 0 

9 0 0  
168 0 0 
10 0 0 
12 0 0 
24 0 0 
92 0 0 

Pot 
108 0 0 

0 
0 
0 
0 
0 
0 
0 
3 

123 
138 

9 
168 
10 
12 
24 
92 

l o s t  
108 

Total  687 0 0 687 

I/ Percent of t o t a l  females. - 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

100.0 0.0 0.0 0.0 
100.0 0.0 0.0 0.0 
100.0 0.0 0.0 0.0 
100.0 0.0 0.0 0.0 
100.0 0.0 0.0 0.0 
100.0 0.0 0.0 0.0 
100.0 0.0 0.0 0.0 
100.0 0.0 0.0 0.0 
100.0 0.0 0.0 0.0 

Pot l o s t  
100.0 0.0 0.0 0.0 

M = males 
T = t r an s i t i ona l s  
F = females 



Table 4. Pink shrimp sex, numbers, and percent by pot and s t r i n g ,  c ru i se  67-11, November 618,1967 

S t r ing  5 Str ing 6 
Down 0340 Down 0410 
UP 0715 Loran 2H4 3285 UP 0745 Loran 2H4 3285 
Elapsed 3:35 Depth 68 fms Elapsed 2:55 Depth 68 fms 

Pot Numbers Percent Numbers Percent 
no. M T F Total S h r k n ~ / l b  M T F ~ravid!-/  M T F Total  Shr i rn~ l lb  M T F Gravid- 1/ 

Tota l  1,973 0 32 2,005 1,540 0 61 1,601 

I /  Percent of t o t a l  females. - 

M = males 
T = t r an s i t i ona l s  
F = females 



Table 4. Pink shrimp sex, numbers, and percent by pot and s t r i n g ,  c ru i se  67-11, November%-B, 1967 
- $ St r ing  10 

Down 1400 Down 1425 
19 1700 Loran 2H4 3285 UP 1720 Loran 2H4 3285 
Elapsed 3:00 Depth 68 fms Elapsed 2:55 Depth 68 fms 

Pot Numbers Percent Numbers Percent 
no. M T F Total Shrimp/lb M T F Gravid1 bH T F Total  Shrirnpllb M T F G r a v i d /  

Total  0 0 0 0 11 0 0 11 

1/ Percent of  t o t a l  females. - 

M = males 
T = t r an s i t i ona l s  
F = females 
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Table 5 .  Summary of  midwater tow data, cruise 67-11 

Bottom Time Tow Warp Recorder Shrimp Shrimp 
Tow Loran (2H4) depth down time length depth catch per 
no. Date Down Up (fms) (PST) (min] (fms) (fms) ( lbs) pound 


