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Dur•ing tl-\i s period the regular pr0gram of taking market samples 

of bott".>m fish and albacot"e was carried ,,ut. A summary, or the 1951 

albaC">t"e season ls lncluded in this report. The black c0d research 

was continued, but during October Al Pr~ter shifted the emphasis of 

his work to e.icploring for shrimp. Ile was aided in the .shrimp studies 

by George Miller. PJ1 account of the exploratory trips for shrimp is 

fncluded in this report. The early life '1istory study of fi.,nglish 

sole in Yaqulna Bay was continued. 

On Au'gust 6, Dick Lakey resigned from his position as bi,:,logist' a 

aide at Newport. On August 17,· Jack Marr visited the laboratory to 

gather informatlon for the fishery treaty talks with Japan. George 

Htrschhorn was changed from a temporary status with marine fisheries 

and placed in charge of the razor clam work during late August. On 

September 12, Verna Engstrom and Al Jones left to return to sch".>ol. 

On September 19, the state pr".>perty man made a p~ysical tnvent".>ry of 

equtpment at t~e Ast,,ria lab0ratory. On September 28, Jergen 

'J/estrheim t,,".'>k a leave ')f absence t~ finish up his course work on a 

Muster' s degree. Fr,,ni Oct')ber 22 t".> 24, Ge..,rge Harry, Al Pruter, and 

Ed Holmberg attended the annual Pacific Martne ?isheries Commiasi">n 

meettne; held in P".>rtland. F'rom October 30 to N,,vember 1, hd lhlmberg 

attended the annual tuna conrerence held at Delmar, California. A 

report of this meeting has already been submittedo 



Results of Preliminary Shrimp Explorations 

Off the Oregon Coast 

IntI'oduction 

Fishing for s~rt~p alonr, the Pacific c~ast started as early as 

1869 t~ San 'G'rancisco Bay (B-,nn0t, 1932) and c-,mmermial fishing for 

sririmp has long been conducted tn Alaska, British C0luinbia and Puget 

Sound, Washingt,:,n. However, no c0mmercial shrim~ fishery of any 

sizeable magnitude has yet developed in the broad expanse of waters 

off the Pacific coast of N~rth America between the Gulf of California 

and the Straits of Juan de Fuca. It has long been known, however, 

that shrimp of a commercial size do occur in these waterso There are 

numerous records 0f such shrimp being taken by government vessels 

engaged in scientific i;Jork, and c?mmercial -:>tter trawlers often catch 

() small numbers of shrimp along with the various species of fish which 

form the basis of their livelihood. 

() 

Until recently, no serious attempts had been made to answe~ the 

question of whether shrimp were present in c-,mmercial quantities in 

the aforementioned waters. Durlpg t~e fall of 1950 and the spring 

and summer ,:,f 1951, the Bureau of Marine t.?isheries of the Department 

,:,f Fish and Game of California conducted explorations 0ff the coast 
' 

of California for t'1e purpose ,:,f determining 1 f shrimp were present 

in commercial quantities. The results of these explorations were 

very enc~uraging, and a commercial shrimp fishery may develop in 

California ~aters in the near future. 

The shrimp were located in California waters as far north as 

the Oregon bordero This suegested that shrimp should also be found 

in Oreg'.1n waters. Through the efforts of William &.llis Ripley, who 

directed the shrimp exploratory work off California, one of the 

shrimp trawls belonging to the California Bureau of Marine 
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Fisheries was secured on loan by the ~ish Commission of Oregon, and 

explorations for shrimp were started during the fall of 1951. There 

were two major objectives in the explorations off Oregon: first was 

the opp0rtunity to render a direct service to the fishing tndustry; 

and second was t~e desire to obtain information c0ncerning the virgin 

shrimp populati~ns as they exist before being subjected to a possible 

corr.mercial fishery. 

ACKNOWLi1DGM&.N'r 

Wo wish to express our gratitude to the Department of Fish and 

Game of Cal~forniu and to acknowledge ths many helpful suggestions 

received from ~r. Ripley concerning our exploratory work. We also 

wish to express our thanks to Dr. James· t.. Lynch of _the School of 

!i'i sheri es, rJn1 ver si ty of ~~as'.1.ington, for his help in the classifi

cation of the numerous spocies of shrimp obtained during our explor

atory work. 

Methods and ~aterials 

Bea.J11 Trawl 

T'lie beam trawl used in the explanat0ry worl-, consists 0f two 

horseohoeshaped runners c0nnected by twi:> heams, and a -runnel-shaped 

~et wit~ the apen end or the net connected to the ~pen ends of the 

runners (li':lg.l). 'r~e beams consist of two pioces of heavily galvan

ized pipe eac~ ten feet in length and 3 1/2 inches -:,utside diameter. 

The runners are -c~nstructed of steel strap 3 1/2 inches wlde and 

1/2 inc~ thick. Tho bridle used to tow the trawl is 10 feet long 

and made of 3/8 inch diameter steel wire rope. Two swivels were 

attached between the head of the bridle and the single cable running 

fram a winch of the fishing vessel (Pig.l). 

The beams were filled wit~ steel slugs to increase the woight of 
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Figure 1. Diagram of beam-trawl used in 
exploratory seur ~h for shrtmp. 
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the tra,,,1 fr•:,m its n0rmal woight ')f approximately 320 P'>Unds to a 

weight of about 70) pounds. This was necessary in order to obtain 

sufficient weight to sink the trawl to the bott~m when fishing in 

deep water. 

The net consisted of a 3 1/2 inch mesh body and al inch mesh, 

12 thread cod end. The mouth of the net was completely encircled by 

a lead line, and the top of the lead line was lashed to the front 

beam of the trawl so as to furnish an overhang. 

Although more shrimp would have been caught with a net constructed 

of 1 inch mesh throughout, such a net was not available at the t'ime 

the ex9lorations were conducted. Tentative results obtained by the 

Department of ~1sh and Game of Calirornia, however, indicate that a 

net of 1 1nch mesh constructl'>n tbrough0ut rishes from 5 to 7 tlmes 

as effectively as t~e type with a 3 1/2 tnch mesh in the body and a 

1 inch mesh C".)d end. 

'J'he beam trawl was towed by a stngle cable runni.ng fr-:,m u. winch "Dn 

the starb-:,ard side of a commercial otter-trawl vossel. The trawl was 

placed ln the water and brought aboard the vessel by means of a hook 

line running fr0m the boom 0n the vessel. The trawl framework was 

placed on the stern of the vessel inside of the gunwales. rhe net 

was ordinarily pulled aboard by hand, except when a large haul was 

obtained, at which time it was brought aboard by means of a hook line 

running from the vessel's boom. 
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Method or Determining the Areas 

to be Explored 

Because of the limited facilities and time, it was evident 

that the areas of exploration would have to be rather restrictedo 

The areas to be explored were chosen on the basis of two fac-tors. 

Since the experience of the Department of ~tsh and Grune of 

Caltfornta was that shrimp were found ~n a green mud bott0m, areas 

with such a b0tt~m were given primary constderation. In addition, 

many C')mmercial ntter tr ·:1wl fishermen were interviewed in order to 

determine the areus ln vhich they round the largest quantities of 

shrimp. 

Method 0f Delimiting the Shrimp Beds 

~ollowing California's example, drags were made at right angles 

to the coast fr')m shallow to deep water until the center of abun

dance of the shrimp was located. This contour was then followed 

up and down the coast when possible until shrimp were no longer 

ta.ken. Drags were then made at right angles to the aforementioned 

drags as a check against the possibility of the shrimp being 

located at different depths in the dlfrerent areas. 

Duration of Drags 

Rael-\ drag was ,,f 1~ :'l'llnutes duratl~n, and the time counted was 

t~at actually spent by the net ~n the bottomo T~e net was c0nsidered 

to be 0n the bott,m between the time the winch stopped arter letting 

the cable out and the time the winch started up again to pull the 

beam trawl in. Although the net does not actually leave the bottom 
1

) when the winch starts to wind in the cable, no method was found to 

c~~pensate for this factor. 
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Meth0d of Handling the Shrimp Taken 

ln the Exploratory Drags 

Alth')ugh the primary objective of the exploratory work was to 

determine if shrimp were present in commercial quantities off Oregon, 

et'forts wet'e ala,, made to lea:rn something of the life history of the 

pink ahrimpo Samples from each of the drags containing shrimp were 

accordingly saved and examined in the laboratory at the conclusion 

of each exploratory tripo While at sea, the shrimp were placed on 

ice in the vessel's hold, and upon return of the vessel. to port the 

shrimp were frozen. Whenever sa.mples were subsequently needed, they 

were rem0ved fr~m C')ld st0rage and allowed to thawo 

Meth0d of rteasurement 0f Shrimp 

Berkeley {]$0) round variation in the length of the r0strum of 

the sarr.e size shrimp, and for that reason she recommended that the 

rost:rum be omitted from body length measurements. Another reason 

for the omission is that a large pe:rcentage of the shrimp have broken 

rostrums as a result of handlingo 

The measurements given in this paper include the distance, in 

millimeters, from the posterior base of the eyestalk to the tip of 

the telson when tho shrimp is straightened out so that the longest 

possible measurement ls obtalnedo 

tn order to facilitate the measurement of the shrimp a simple 

measuring device was constructed (Figo2). · A steel tape graduated 

1~ millimeters was ~lued in the groove 0f the measuring board, and 

a steel wire or sMall dtameter was attached to the board s0 that the 

wire was superi.m!)0sed 0ver the zero milli·: eter mark on the tapeo 

Each shrimp to be measured was placed on its side in the groove of 
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of the board with its ventral surface pr>essed against the side of the 

board and then slid rorward until the wire was directly over the 

posterior base or trie eyestalk. The length tn millimeters was then 

recorded to the tip of the telsono 

Most ':>f the shrimp taken in the exploratory drags were of 1:me 

species, Pandalus jordani. The sex of Pandalus j0rdani may be 

determined from an examination of the structure of the inner ramus 

of the first pleopod or abdominal leg. A small r0unded body, the 

organ of c0pulation, is present on the inner ramus of the males. 

The females do not have this organ of copulation, and the tip of 

the ramus is more pointed than in the ma.le. 

In addition to the above described sexual difference, the males 

have a structure known as the appendix masculina on the inner side 

of ·t;he inner ramus of the second pleopod. This structure is absent 

on the females o 

'I'rie first ple...,p'>d wa~ examined under a riae;n~rioation of approx

imately 2 dial"leters. Tn rn0st oases, such an examination waR suff'lcient 

t-:> deterMine trie sex. Tn doubtful cases, however, the sec'Jnd ple0pl)d 

was examined for the presence ~r absence 0f an appendix masculinao 

Results 

Areas of hxpl oration 

Drags were made between the Columbia River and Yaqulna Bay ( ~igoJ). 

Each dot on the figure represents one drag of 15 minutes duration. 
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Species of Shrimp in the Catches 

As mentioned proviously, most of the shrimp caught were the 

pink shrimp, Pandalus j,:,rdirnl. Other shrimp were t .... ken in the hauls, 

but they at n,, ttme accounted for rnor.e than a snall percentage of 

the total catclt. F'or exo.Illple, samples of 15'56 sl-ir:i.mp ta.ken fr,,m two 

separate '1-\auls included 1~'56 shrtmp, ,,r which 38t were Pandalus 

j')rdani, 9~ were Crago species, and 3 % were Sptr':>nt~caris species. 

Abundance of Pi~k Shrimp (Pandalus jordani} 

in the Areas or Exploration 

ShriMp were taken in all the areus explorod when the depth and 

type 0f bott~m was ,avorable(Table 1) . The pounds listed in the 

table ref~r to the actual amounts caught ln the net, but it should 

be mentioned again that if a net of 1 inch mesh construction through

out had been used, an estimated 5 to 7 times as many shrimp would 

have been caughto 

Off 

orr 
orr 
Of'f 

Table 1. Amount of Pi rik Shrimp ( Pandalus .1nrdan1) 
Taken in the Individual Areas of Exploratton 

'IIJurnber '>f Nulllber or Drari:s T':>tal P0unds Area Drags C0ntaining S'irtmp or Sl-irimp Caught 

c,,iumbia River 13 8 81.0 
' 

Cape Palc':>n 6 3 18.0 

Cape L')()kout 10 8 69.0 

Stletz Bay 17 11 58.5 
;i l .s 1 

tncludes -:,nly 
4 ( 

those drags in 
30 
which shrimp were caught. 

P.-,unds 'Jf 
Shrim£ 

Drag 
10.1 

6 .. 0 

8 .. 6 

5.3 
'/' ( ..,. \,-:.. 4~ 

No shrimp were taken in water or a depth less than 50 r ... thoms, 

and the majority were taken at depths between 60 and 80 . futh'Jms 
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(Table 2). Because of gear limitations, it was not possible to 

explore in water of a dopth greater than 100 fathoms during the 

described explorations. 

Table 2o Amounts of Pink Shrimp (Pandalus jorduni) Caught 
by Depth of Water in the Individual Areas of l!.xploration. 

Area 

Off Columbia 
Rtver 

orr 
Cape Falcon 

orf 
Cape Lookout 

Off 
Siletz Bay 

Depth in Number 
f•'athoms or Drags 

30 - 50 1 
51 - 60 6 
61 - 70 5 
71 - 80 1 

50 - 60 
61 - 70 
71 - 8Q 
81 - 90 
91 - 100 

30 - 50 
51 - 60 
61 - 70 
71 80 
81 - 100 

30 - 50 
51 - 60 
61 - 70 
71 .. 80 
81 - 90 
91 - 100 

1 
1 
2 
1 
1 

1 
2 
3 
3 
1 

2 
2 
2 
5 
3 
3 

Pounds or 
Shrimp Caught 

0 
48.5 
32.5 
0 

0 
0 

14 
3.5 
0.5 

0 
0 
2.5 

40.5 
11.5 
4.0 

Pounds of Shrimp 
Caught per Dt>ag 

0 
8.1 
6.5 
0 

0 
0 
7 
J.5 
0.5 
0 
0.25 

12.2 
9.2 
4.5 

0 
0 
1.25 
8.1 
3.8 
1.3 

The rasults of the explorations suggest that shrimp may be 

present in sufficient numbers off the Oregon coast to support a 

c0mmercial f1s~ery. T~e ~ish C0mmisston intends to c0ntinue the 

exploratory \omrk durtng the spring and summor of 1952, at which 

time ex!)lorat0ry drags will be made ln vari'.'>us l?calities fr-,m 

Newport, Ore~0n, sout~ t? tho Callf0rnia border. During the forth

c-,ming explorations, a net 0f 1 inch mesh c-,natruction throughout 

( J will be used, . and such a net sh,,uld provide a more reliable index 

to the c0mmercial fishine possibilities of t~is shrimp. 
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Sizes of Pink Shrimp tncountered 
1n the Areas of ~xploration 

Tlie number of s11rimp (whole and headed) ;)er p-,und varies some

what in the diff'erent areas (Table· 3). Tli.e tails or the s~imp, 

lncludi!lg the shells, made up almost 54 percent 0f the total weight 

(Table 3, Percent yiold). 

Off 

Off 

orr , 
orr 

ls 

'rable 3. Number of Pink Shrimp ( .Pandalus Y>rdani) 
- ~/hole and Headed-

Per Pound in the Indicated Areas of E.xploration 

Area 
Number of Whole Number of Headed 
Shrimp per Pound Shrimp par Pound 

Columbia River 103.2 191.6 

Cape Falc".>n 12.2,, 7 231.1 

Cape Lookout 104.7 194.3 

Siletz Bay 140.0 259.7 

Percent 
Yield 

53.9 

53.1 

53.9 

5} .,9 

The varying number of shrimp per pound in the different areas 

acc0unted f-:,r by the c 1-tanr,o tn the sex ratio fr'>m ')ne area to 

another. Samples taken -:,Cf Cape ?alc"n and Siletz 3ay c-,ntained a 

larrer percentage 0f males than were obtalned in the other areas 

(Fig. 4). Since t~e males are smaller than the females, in the 

areas w~ere t~ere was a greater percentage of males there were also 

more shrimp per p0und. 

abservatlons Concerning the Life History 
of Pandalus j".>rdani. 

l::3erkeley (ibid) in hor paper ')n the commercially imp')rtant 

shrimps of ~rltish Columbia, found that all the species examined of 

the genus Pandulus underwent a change of sex. The species studied 

by Berkeley start their lives as males, function us mules ~nee or 
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twice, and then chang0 to the female phase and remain females for 

the balance of their lives. 

Unfortunately, Berkeley did not present any information in her 

µaper c-,noerning Pandalus jordan1, but the following discussiop of 

our observati?ns demonstrates that this species probably has a life 

history similar to those worked out by oerkeleyo 

Length Frequencies 

Length frequencies (sm0othed by a moving average of three) ob

tained in the four general areas of exploration illustrate that there 

are two well-doftned size groups present in the cutohes. The smaller 

of the two c0nsists of males which have a modal length of about 62 

millimeters, and the larger consists ~f females with a modal length 

0f about 78 millimeters. Occasionally small males belonglng t0 a 

( ) t"'iird gr0u :. 0"' ab-,ut .35 m1.111meters in lengtl:1 are captured. A sugges

tton nf this smallest >7roup is r-,und in the length frequencies !'>f 

the shrimp taken -, ff Cape 1',alc".)n and Siletz 13ay. 

Length frequencies of fandalus jordani were obtained off 

Siletz Bay ~n October 28, 1951, about throe weeks later than those 

illustrated in Figure 4 (~lg.$). The general re~tures of the two 

fi.gures are the same, but F'igure S •is shown because it includes a 

fairly large sample of the smallest size group of shrimp. Whereas 

the two largest size groups of shrimp were measured after belng 

frozen and allowed to thaw, the fragtle nature of t~e smallest size 

group required that tli.ey be hardened in f'Jr>rnalin before being 

measured. ~n c~~rectl'Jn factor has been applied t'J the data to 

c'Jmpensate for any unequal ~~rtnkare wl-\lch may l-\ave resulted fr'Jm 

the twa dtfrerent Met~'Jds 0f preservation. 



Figur e S. Length f r c i.1en , y o f shrtmp taken off Stletz Bay. 
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Although it 'would be necessary to follow the progression of 

() the length frequency modes throughout a period ~r one year before 

any conclusi0ns concerntng the age of the shrimp could be justified., 

tt ts believed that eac.h mode illustrated in Figure 5 represents a 

separate aee gr~up of s~rtmp. If sue~ is the case, at least three 

separate age classes of Pandalus jordani are found in the catches. 

T~e two y~ungest are males and the oldest c~nslsts ~r females. 

Percentage of Erg-Carrying Females 

Less than three percent of the females obtained in the various 

areas of exploration on October 5 through October 8, 1951, were 

carrying eggs, but 42 percent of the females examined about three 

weeks later on October 28 bore eggs9 

The l~ngth frequencies of both egg carrying and non-egg 

() carrying females taken on October 28 are similar indicatlng that 

both the large and small females attain the egg currying stage at 

about the same time. (Fig.6) 

Occu~rence of All Organisms 

in the S½.rlmp Trawl 

If a c~mmercla.l fishery for the pink shrimp sh0uld develop 0ff 

Oregon an important i tern 0f c•:msiderati,.,n in the management of such 

a fishery would be the effect of the small mesh nets used upon the 

stocks of c0mmeroially important fish and shellfish found in the 

same areas as the shrimp. Durlng the exploratory work, therefore, 

an accurate tabulati0n was made of all species ;1of fish and . shellfish 

taken in the shrimp net. In additi~n, lengths and sex ratios of 

the c0mmeroially important species of fish and shellfish taken in 

the shrimp hauls were obtained. 

I n general, an i nverse relationship was found to exist between 
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the number of shrimp and the number of fish taken in the drags: 

drags producing the most shrtmp usually yielded the smallest number 

of fisho 

By far the most numerous species ~f fis~ taken tn the shrimp 

hauls were small spectmens _0r slender snle (Lyopsetta exilis), rex 

sole (Glypt0cep~alus zachirus} and mottled sand dabs (Citharlchthys 

s~rdidus). Dover sole (Microstomus paciricus) of a commercial 

size were regularly taken a.l~ng with the shrimp, but they were at 

no time taken in large numbers. In additi0n to the aforementioned 

species, negligible numbers of petrale sole (Eopsetta jordani}, 

turbot (Atheresthes stomias), hake (Merluccius productus) and 

various species of rockfish (Scorpaenidae), sea poachers (Agonidae), 

and eel pouts (~oarcidae) were taken along with the shrimp. 

With the exception of a very small number of scallops (Pect1n1-

dae), snails (Gastropoda), and anomurans (chiefly Munida guadri

spina), virtually no shellfis~ were taken along with the shrimp. 

At depths between 90 and 100 rat~0ms sea urc~l~s (Ech1no1dea) 

were taken c0nsistently in the net in quite lar~e numbers. Although 

n~ attempt was made · to count the sea urc~ina, it ls quite p~sslble 

that they may be present in sue~ large numbers as t o prevent a 

successful fishery at such depths. Fortunately, the center of 

abundance of the shrimp was found t0 occur in water 0f a depth 

less than 90 f uth:,ms where the number of sea urchins is not be-

lieved to be sufficiently large to seriously hinder fishing operatlonso 

Summary 

During the mont~ of October 1951 a total of 46 exploratory 
1 J shrimp drags were made in four areas off the coast of Oregono Pink 

s~rlmp (Pandalus jordan1) were taken tn sizeable quantities in 

eac~ of the areas explored o 



The largest concentrations of shrimp were taken in areas with 

(] a· green mud or mixed mud and sand bottr:>m. 

No pink shrimp were taken in less than 50 r~thoma, and the 

center of abundance was found to occur at depths between 60 and 80 

t'athomso 

Three definite size groups of Pink shrimp are present in the 

catch; tw0 are males and tho largest consists of females. 

L~ss than 3 percent 0f the females taken on October 5 through 

0ctober 8 were carrying e~gs, but 42 percent of t~e females 

examtned ahout three we~ks later were ege bearing. 

T~e larger females apparently do not attain the egg carrying 

~tuge bef~re the smaller females. 

An inverse relationship was found between the number of shrimp 

and the number .of rish taken: drags pr~ducing the most shrimp 

() usually yielded the smallest number of fish. 

J 

The Ores on Fish Commission will continue the shrimp explorations 

during the spring and summer of 1952, at which time exploratory drags 

will be made in various localities from Newport, Oregon, south to 

the California border. 
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