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Results of Preliminary Shrimp Lxplorations

Of'f" the Oregon Coast
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introduction

Fighing fTor shrimp along the Pacific Csast started as early as
1869 tn San Yrancisco Bay (Bannot, 1932) and commercial fLahing for
shrimp has long been conducted in Alaska, British Columbia and Puget
Sound, Washington. However, no commersial shrimp fishery of any
slzeable magnitude has yet developed in the broad expanse of waters
of ff the Pacific ecoast of North America between the Gulf of California
and the Straibts of Juan de Fuca. It has long been known, however,
that shrimp of a commercial size do occur in these waters. There ape
numercus records ot such shrimp belng taken by government vessels
engaged in sclentiflc work, and commercial otter trawlers often cathh
amall nump@ﬁs of shrimp along with the various specles of fish which
f'orm the basis of thelr livelihood.

Untll recently, no serious attempks had been made o answes the
question of whether shrimp were present in commercial guantities in
the aforementioned waters, During the fall of 1950 and the s pring
and summer of 1951, the Bureau nof Marine "isheriss of the Depar tment
»f Flsh and Game of California conducted explorations off the coast
of California for tMe purpose of determining if shrimp were present
in commercial quantities. The results of these explorations were
very encouraging, and a commercial shrimp fishery may develop in
California waters in the near future, |

The shrimp were located in California waters as far north as
the Oregon border. This suggested that shrimp should also be found
in Oregon waters. Through the efforts of William k1lis Ripley, who
directed the shriwmp exploratory work off California, one of the

shrimp trawls belonging to the California Bureau of Marine
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Fisheries was secursd on loan by the Flah Commission of Jregon, and
oxplorations For shrlimp wers startsd during the fall of 1951, There
weroe two major objectives in ths sxglaﬁdﬁiens of'f Oregon: firat was
the opportunity to render a direct gervice to the fishing iudustiry;
and second was the desire to obiain information concerning the viegin
shrimp povulationsg as they sxist before velung subjected to a posaible

comumercial fishery.
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Mathods and Materials

Beam Trawl

The beam trawl used in the sxplanatery work consists »7T two
horgeshoeshaped runnsers oonnected by two heams, end a funnel-shaped
net with the apen end of th@'net connected to the apen ends of the
runners {Pig.l}). The beams conglst of tuos pleces of heavily galvan-
ized pipe each ton lest in léngth and 3 1/2 inches oubside diameter,
The runners aré-c@nstwucted of steel strap 3 1/2 inches wilde and
1/2 inech thick. The bridle used to tow the trawl is 10 feet long
and made of 3/8 ineh dlameter steel wire rope. Two swivels HOre
avtached between the head of the bridle and the single cable running
from a wineh of the fishing voessel (Fig.l),

The beams were (illed with steel slugs to increasc the welght of



Pigure 1, Diagram of beam-trawl used in
exploratory search for shrimp.
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the trawl from its normal weighit »f approximately 320 pounds to a
welght of about 700 pounds, This was necessery in order to obtaln
sufficient waipht to sink the trawl to the bottom when fishing in
desp waier.

The net consisted of a 3 1/2 inch mesh body and a 1 inch wmesh,
12 thread cod end, The wmouth of the net was completely encircled by
g lead line, and the %op of the lead lins was lashed to the front
heam of the trawl so as to furnish an overhang.

Although more shrimp would have bsen caught with a net constructed
of 1 ineh mesh throughout, such a net was not available at the time '
the explovations were conducted. Tentative results obtained by the
Department of Tigh and Game of California, however, indlecate that a
net of 1 inch wmesh construction throughout Cflshes from 5 to 7 tiwes
as offectively as the type with a 3 1/2 inch mesh in the body and a

1 ineh mesh coad end.

The beam trawl was towed by a single cable running from a winch »n
the starbrard side of a commerceial otter-trawl vessel. The trawl was
placed in the wabtor and brought aboard the vessel by means of a hook
Line running Crom the boom on the vessel., The trawl {ramework was
placed on the stern of bthe vessel inside of the gunwales. The net
was ordivarily pulled aboard by hand, except when a largs haul was
thain@d; at which time 1%t was brought aboard by means of a hook line

running from the vessells boom,
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Method of Detverninling the Arsas

to be Explored

Becauge of the limited facilities and time, 1t was evident
that the sress of exploration would have to be rather restrictseds
The areas to be explored were chosen on the baslsg of two [actors.
3ince the experience of the Department of Tish and Came of
California was that shrimp were found on a8 green mud bobttem, areas
with such a bott-m were gliven primary consideration. In addition,
many commercial otter trawl [ishermen wers interviewed in order to
determine the areus in which they [ound the largest quantitises of

shrimp.

Method »f Delimiting the Shrimp Beds

Following Californiais example, drags were made at right angles
to the coast (rom shallow to deep water until the ecenter of asbun-
dance of the shrimp was located. This contour was then followed
| up and down the coast when possible until shrimp were no longer
vaken, Drags were then made at right angles to the aforementioned
drags as g check against the possibility of the shrimp being

losated at diffevent depths in the 4l rferent aveas,
Duration of Drags

Fach drag was nt i% minutes duration, and the time counted was
that actually spent by the net »n the bottom., The net was considered
to be on the boti-m between the time the winch stopped after letting
the cable sut and the time Lthe winch started up again ts pull the
beam trawl in. although the net does not actually lsave the bobtom
when the winch starts to wind in the cable, no method was found o

compensate for this factor.
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Methnd of Handling the Shrimp Taken

in the Bxploratory Drags

Althvugh the primary objlectlve of the sxploratory work was to
determine 11 shwimp were present In commerclal quaniities off Oregon,
ef'forts were alags made Lo learn somebhing of the 1ife history of the
pivk sheimp. Semples Ffrom esch of the drags containing shrimp were |
sccordingly saved and exsmined In the laboratory at the concluslon
of sach exploratory tripg., While at sea, the shrimp were placed on
ice in the vesgsells hold, and upon redturn of the vessel wo port the
shrimp were frozen., Whenever samples were subsequently needed, they

were remavaed Tenm onld storage and allowed to thaw,
Mathnd of Mousurement of Shrimp

Berkelay (IR0} found variation in the length of the vostrum of
the same glze shrimp. and for that reason she recommended that the
rogtrum be omitted from body length measurements. Another reason
for the omission is that s large percentage of the shrimp have broken
rostrums a3 a resuld of handlilng. 7

The messurements gilven in this paper include the distance, in
millimeters, from the posterlior base of the ecyestalk to the tlp of
the telason when ﬁhe-ahrimg is stralghtened out so that the longest
possible messurement lg ovtained,

in opder to facilitote the measurement of the shrimp a simple
measuring device was sonstructed (¥ig,2). A steel tape graduated
In millimeters was eplued in the groove o the measuring board, and
g steel wire of amall diamebter was attached to the board so that the
wire was superimnoged aver the gzero millii-eber mark on the taps.

Each sheimp to be messursd wasg placed on its side in the groove of



——

1"
pure
2
. D
'a
pﬂ
nar
af
QP
a !
a
o
un
agd ¢
1)
m
(I
as
1)
r
a
3h
ri
m
Pe

: _ IVz

o T3/j e "
T

oK

IZ]




~T e

of the board with its ventral surface pressed sgsinst the side of the
bosrd and then slid forward until the wire was directly over the

poatarior base of ths syeatalk, The length in millimeters was then

racovded to the tip of the telson.
¥othad of Sex Determination

Moat «f the shrimp taken in the exploratory drags were of ons

specles, Pandalus jordani. The sex of Pandalus Jordani may be

determined from an examination of the structure of the loner ramusg
of the first pleopod or abdominal leg. A small roundsd body, the
srgan of copulation, 1s present on the inner pamus of the males.
The females do not have this organ of copulation, and the tip of
the vamus is more pointed than in the mals.

In addition to the above deseribed ssxual differencs, the males
hisve & structure known ag the appendix masculline on bhe lnner gids
of the inner remus of the second pleocpod. Thils structure is absent
on the females.

The first pls-spnd was sxamined under & magn® Cleation of approx-
imagtely 2 dismeters. Tn nmnst cases, such an examination was sufficlent
ts determine the gex., Tn doubtful cases, however, ths second plespod

wag examined for the preésence »r absence of sn appendix maspculina,

Results

Areas of Bkxploratlion

Dregs wers made between the Columbia River and Yaguina Bay(fig.3).

Hach dot on the figure regresents one drag of 15 minutes duration,
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Specisa of Shrimp In the Catches

As mentioned provisusly, most of the shrimp caught were the

pink shrimp, Pandalus Jordeni. Other shrimp wers tuken in ths hauls,

bub they at no time accounted for wors than e small percentage of

the btotal catch., Por exsmple, samples of 1556 shrimp taken feam two

jordani, 9% were Crogo species, and 3 7 were Spirsnticaris specles.

Abundance of Pi~k Shrimp (Pandalug jordani)

in the Areas of Exploratlon

Shrimp were baken in a1l the areus explored when the depth and
type of bottom was favorable(Table 1), The pounds listed In the
table pefur to the sctual amounts caught in the nét, but it should
be mentioned agailn that i a net of 1 lnch mesh construction throughe
out had been used, an eatimated 5 to 7 times as many shrimp would

have besn caught.

Table 1. Amount of Pink Shrimp (Pandalusg jordani)
Talten in the Individual Aress of Explorvation

Apen Numbér »f WVumber of Drags Tstal Prunds P“%Qfgmﬁf
Drags Gontalning Shrimp of Shrimp Caught uDrag?
OfF CGolumbia Hiver 13 ! 1.0 10.1
O Cape Faleon & 3 18.0 6.0
Off Gape hookoud 10 8 69.0 8.6
ot Siletz Bay 17 11 658.5 5.3

Includes »nly those drags in which shrimp were caught.

No shrimp were teken in waber af g depth less than 50 fathoms,

&

and the majority wers taken at depths between 60 and B0 fathoms
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{Table 2}. Because of genr limltations, 1t was not possible to
sxplore in water of a depth greater than 100 fathoms during the

described explorations.

Tuble 2, Amounts of Plnk Shrimp (Pundalus jordani) Caught
by Dapth of Water in the Individual Aresas of Exploration.

Depth in Number Pounds of Pounds of Shrimp
Area Mathoms of Drags Shrimp Caught Caught per Drag
OFff Columbis 30 - 50 1 o 0
River 51 - 60 6 48.9 8.1
61 - 70 5 32.5 6.5
71 - B0 1 0 O
50 - 60 1 0 0
arf 61 - 70 1 0 G
Cape Faloon 71 - 88 2 1k 7
81 o= 99 1 3&9? 3&&;
91 = 100 1 0.5 0.5
30 - 50 1 0 o
orfe 51 = 60 2 0.5 0.25
Cape Lookout 61 « 70 3 36.5 12.2
?1 - 8{) 3 2?&;5’ C}eg
81 - 100 1 o5 .5
orf _ 30 - 50 2 0 0
Stletz Bay 51 - 60 2 O G
é)}q e ?{} 2 ;"g&g 1&2%
?1 L4 30 § i{,gﬁg 8&1
8L - 90 3 1l.5 3.8
91 - 100 3 b.0 1.3

The resulits of the explorations suggest that shriup may be
present in sufficient numbers off the Oregon coast to support a
eommerclal fishery. The ?ish Cnwmmission intends to coontinue the
axploratory work during the spring and summor of 1952, at which
time exvnlearabtary drags will be made in warisug Llacslities from
Newport, Oragan, goubtnh €5 the Califsrnisa border. During the forthe
eaming explorations, 2 nst of 1 inch mesh csnstruction thraughout
will be uvsed, . and such 8 net should provide & morse vellable index

to the commercial fishing possibllities of this shrimp.
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Sizmes of Pink Shrimp Encountered
in the Areas of hxploration
The number of ghrimp (whole én& headed) per pound varles some-
what Lo the differvent areas (Table 3). The talls of the shrimp,
ineluding the shells, made up almost Sl percent »f the total welght

(Table 3, Percent yield).

Table 3, HNumber of Pink Shrimp (Pandalus jordani)
‘ - Yinole and Headed=
Per Pound in the Indiecsaied Areass of Exploration

Humber of Whole Humber of Headed Percant

Area Shrimp per Pound Shrimp per Pound  Yleld
Off Columbia River 103.2 191.6 3.9
Off Cape Palesn 122.7 231,131 53.1
Off Cape Lookout 1047 19h.3 53,9
OFf Siletz Bay 40,0 259.7 349

The wvarying numbsr »f shrimp per pound in the different areas
is aceounted for by the chanpge in ths sex ratlo from one area %o
ancther. Samples taken »ff Cape Fale~n and Siletz Bay eontained s
larcer percentage of males than were obtalned in the other areas
(Fig. I}, Since the males are smaller than the females, in the
areas where there was a greater percentage of males there wers also
more shrimp per pound,

(Ibservations Comcerning the Life History
of Pandalus Jordani.

Berkeley (ibid) in her paper -n the commercially lmportant
shrimps of drltish Columbla, found that all the specles examined of
the penus Pandalus underwent a change of sex., The specles studied

) &
by Berkeley start their lives as males, functlion as males onve or
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twiee, and then changs to the female phase and remain females for
the balunce of thelr lives.
Unfortunately, Berkeley did not pressnt any information in her

paper ¢oncerning Pandalus jordani, but the following discusslon of

sur observatins demonatrates that this specles probably has a 1life

history similar to those worked ocut by Berkelsy.
Length Frequenclies

Length frequencles (smoothed by a moving average of thres) ob-
tained In the four ganéra1 areas of exploration illustrate that there
are two well-defined size groups present in the cutches, The smaller
of the two consists of males which have a modal length of about 62
millimeters, and the larger cousists »f{ females with a modal length
»f about 78 millimeters. Occasionally small males belonging to a
third grou: 2° abosut 35 millimeters In length are captured. A ﬂuggaa?
tion of this smallest proup 18 [ound in the length freguencles of
the shrimp taken »fFff Cape Faleon and Siletz Bay.

Length freguencies of Pandslus jordani were obtained off

Siletz Bay »n October 20, 1951, avout throe weeks later thun those
illustrated in Figure L (Filg.5). The general feutures of the two
figures are the same, bulb Figure 5 is shown because 1t includes a
fairly large sample of the smallest size group of sheimp. Whereas
the two largest sige groups of shrimp were measured alter belng
frozen and allowed %to thaw, the fragile nature of the smallest slize
group required that they be hardensd in farmalin before belng
measured, Yo corvectlon factor has been applied ton the data to
compensate or any unegual ahrinkare which may have resulied from

the two diffevent mathads of preservatlion.
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Figure 5.
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Altrough it would be necessary to follow the progression of
the lenpth freguency modes throughout a perled »f one year belore
any conclusinng concerning the apge »f the shelup aould be jJjustified,
1% 18 belleved that sach mods tllustrated in Flgure 5 represents a
separabe apae proup +f shwimp. T sueh 1s the case, atl laasat three

separate ape clugses of Pandalus jovdanl are fountd in the catches.

The twn vounpest are males and the oldest gonalats -0 females,
Porcantage of K og-Carrying Females

Less bhan three percent of the lemales sbtained in the various
aress of exploration an October 5 through Ociober B, 1951, were
sarpying epgs, but 42 percont of the lemalses exa tned absubt thres
weeks labsp on Ootober 28 bore eugs.

The length frequenclies of both epp carrylng and non-erg
carrying females taken on Jctober 26 are siwmilar Indicotlng that
bsth the large and small females atialn bhe ege corrying stuge atb
ahout the %ama time., {(Plg.b)

Oacurrence of ATL Jreanisms

in the Sheimp Trawld

if a cvmmerdal Cishery for the pink shrimp shwuld develop 07
Orcgnn an lnporbant Ltem »f consideration in the Lunagement of such
g Tishery would be the effect of the small mesh nels used upon the
stocka of commercially fwporbtant fish and shellfish found in the
same sress as the shrimp. During the exploratory work, therafors,
an sceurste tabulatisn was made of all spscies of flsh and shellfish
tukoen i the sheimp net., In addltion, lengths and sex ratlos of

the esnmeralally fmporitant speecles of fish and shellfish tﬁgan'in

the shrimp hauls were obtelned.

. . .y R T & R . S T e e I d s s e e e g B
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the number of shrimp and the number of flsh taken in the drags:
drags proeducing the wmost shrimp usually yieldsd the smallest number
of fiah,

By far the most numerous species of fish taken in the shrimp

hauls wsare small specimeng »f si@ndaf anle {Lvopgetta exilis), rex

asle (Glyptqcephalug zachirus) and mobttled sand dabs (Citharichihys

gordidus). Dover sole {(Mierostomus pacificus) of a commercial

size were regularly baken alsng with the shrimp, but they were at
noe time taken in large numbers, In addition to the sforementlioned

species, neglligible numbers of petrale socle (Lopsetbs Jjordani),

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

variocus specles of roekfish (Scorpaenidae}, sea poachers (Agonidas),

and cel pouts {4oarcidae) were taken along with the shrimp.
With the exeception of a very small number of scallops (Pectini-

dae}, snaile (Castropoda), snd anomurans {chiefly Munida guadoi-

spinal, virtually no shellfish were taken along with the shrimp.

A% depths between 90 and 100 fathoms sea urchins (Bohinoidea)

were taken comsistentlv in the net in quite large numbera. Although
ne attempt was made bo count the ses urchina, 1§ is gulite pnassible
that they may be present in such large numbers ast o prsevent a
sucaesaful fishery at such depths. Fortunately, the center of
sbundance of the shrimp was found to ocour in water of a depth

less than 90 futhoms where the number of sea urchins is not be-

lieved to be suffliciently large to seriocusly hinder fishing operatbions.

Summarx

During the month of October 1951 & total of b exploratory
shrimp drags were made in four arsss off the coast of Oregon. Plnk

shrimp (Pandalus jordani) were teken In sizeable guantities in

ench of the ereas explored,



