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o.f the~ mur-5.nf; fi3hor:t00 aoct1.on,. J·u.at b0forn Chr:J.otmo.H, Al Pr•utqr 

re-turned to the \.h1:l vorsi ·G-y of WasltJ.neton t,o f tn:lr.:h h:ls lafl i~ ·term 

b:t.olog:i.st,1 ).nft on ,Ti).nuary 1 to accept v. po::d.tl.on wt-ch tho Col ur110iu 

IU ,,0:i:• !'nclcorr. Ass ·:eintlon. 
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sea 1n 1950, and th~ mink food studies is pres0nted here. 

A report on pr,,g:resa mado in detel"mining 'Gho age of albacore 

1s also presented. 

Routine sampling of the catches by the ot-c;er-trawlers has 

oontlnued when posaible. 
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Preliminary Statistical hnulysls 
of the Oregon Otter Tro.wl Lan,dlnga., 194.2 ~ 194.r, 

Introductlon ---------· 
1'he stutisticul ano.lysls of the Orci::;on ot,ter• trawl landings 

has one principal objective. This is to obta.ln., if possible, sor1e 

measure ot' the changes in abundance of the various speclc::s of fish 

l a nded by t' •is .r.1.shery. The principul species, i.e., Dover, English, 

und petrale solo and roc~flsh (Sobast~do3 flavidua, s. m0lanops, ----- ---- -
~. pinn10er, S. ulutus o.nd otl1c rio r..rc ull lundod as rock.fish ) uro 

being stucH cd ut this time .. 

The lo.ndincs i'ro:m Juno, 1941 to i'.~;.rch , 1947 havo boon recorded . 

on punch curds ( one landlng pe1~ card ) f'or r11oro convoniont mo.nl;;mlation . 

All landings ai'ter i-iarch 31, · 19L~7 aro handled by the IB!1 mach i r.0 l n . 

1 ) the Portland office. 

The current study is ~eint:, conduc-ted on tl1e five c omplc: to years 

ol.' 1942 throu6h 1')46. '.rhe work of transcribing eaoh landint; onto a 

punch caI'd wr;ts complet0d :in August, 1950 .- l.1'or euch landing the 

f ollowi ng 1nfor'!11a t 1on wa.s entered on the card: ( l) port of l andlng 

and company (buyer); ( 2) month, day, 11nd yeo.r of lunding; (3 ) pounds 

of each species landed; (4 ) boat name; (5) bout number; (6) 10ngth of 

b oat.; a nd (? ) tonnace of boat. The following lnforMat lon hns been 

punched alone; cdeos of' each card: (1 ) orou of lan ding (d.s. ) ~:- ; 

( 2 ) date l anded ( l.s. ) -::--::•t ( J ) weicht of' :rockfls-h ( i.s. ) ; (4) ·,;eigh t 

of Ensll sh solo ( i,,n.); (5 ) uo~~t numbor ( i.s. ) ; (6 ) weight of :)otrD.l e 

s olo (i.s. ) ; ( 7 ) weight of Dover sole ( t.r,. ) ; (8) woigl1t of do1_;f l s h 

l i vers ( i .o. ) ; ( rJ) wcic;ht 01' f l ounde r ( i.s. ) ; ( 10) species l a nded (nl l ) 

J (d . s. ) ; (lJ. ) lcnc t h 01' boat (d.s. ) ; ~nd tunna{;o of boa~ (d.so ) ., 

-::- Di roe t Soi~t 
** Indirect Sort 
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Prior to t 11c inauguration of the punch cards in the wlntcr of 

1950, a tttlly was made of the numbers of landings made by month. and 

year for every boat in the Oregon otter trawl fleet during the period , 

Juno, 1941 to l1arch, 1947. These da tu have proved lnva.luable in 

the preliminary ano.lyals of the puncl1 cnrris o 

1-'or the present, at leo.'3t, the study has been confined to only 

Ll1e complete years uf 1942-46 inc lust vo, thus omi tt~ng June-December 

of 1941 un<i Jo.nuo.i-•y-t!o.rch., 1947 ln orcJ.cr to rlec. l ul th ·1ore honor.:;oneous 

data. If th.0 need ahould r.rise to include t:10se O!'n.i tted dutu, t 1Jis 

can bo o.ccompllshed quite easily. It is plunnocl to lncluclo 1947, 

19L~e, and 1949 in the i'lnal analysis ol' thls fishery. 

Area to be studled 

Areu ws.s the first and simplest problem encounttired. Since the 

( ) flehint; areas for the Astoria, Nowport, and Coou Bay otter t1•ai>Jl 

fleets -.~ere more or less separate, tbe landint.:,8 were also sepe.ra. ted 

by porto 

J 

The Astoria land.tnss const.itu te approximately 90 percent of' the 

total for Or•egon and so these have been s0lec ted for the initial 

a t te,.,pt at t:-1.nal ysls. Subsequent discussion deal·s . only w l th Astoria. 

otter trm-rl landlne;s unless othel1wlso S_!)ccificd , 

Time of yeur• to be El tudlod 

The second proolem lnvol ved i,ao time. Should ~10 use tho lo.ndlngs 

throuchout e➔ach year, or for some portlon t horcof. \•:e know that 

during t he winter months l.>nd weuther limits tho f ishing time wlth 

· re[;ard to both numbers of trlps per mun th t:u,d lenr;th of trip. Dux•ing 

the summer months the e.verue;;e length oi' trip o.nd the number of trlps 

per mont h l s little a.f1'ec·i.iod by fldverse weather. 'l'hus an "a.verar.e 11 
0 

p ounds per l andi ng c omputed 1'or un entire yeo.r i•JO uld merely indicute 
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n r:iidpoint between two oxtrerios, _1.o., n p01"io<l of cood fiahing c:on­

di tions and poor f-Lshing condltlons. In o.<ldit;ion, this 11 o.verage 11 

would bo at the r:ie:c>cy of such sousvnul vo.1"iations as m:i.ld and extreme 

winters. 

A second complicution is the dogfish shark 1'isher~r (for 11 veirs ) 

which begins in the late f'~ll and continues ·th.11 out:;h thu winter. Thia 

fishery tended to "carry" the ot'f;;ex• trawlers through the wlntex• 

months when the food i''Lsh are not abundant on the grounds. 

Accordingly, a 6 ·,~aph was made 01' the numbers of boats fishing 

during each month of each year and the average numbers of l1::mdine;8 

per boat l'o11 the sa·~,e periods (Figure 1). ner0 a sos.sonal trend ig 

evident to some extent, even though landlnbs of all species are 

included. 

( ) A second approach was rm<lo by plot tine the landings of Dover, 

y.. 

.l!:n~lish, und potrale solo by nonth and yonr> in tc:C'r.is of po11 cent of 

each yerJ.rly total (Jlicuros 2, 3., and 4). Hore the seasonal naturo 

o.r the food fishery becomes r1ore evident. ~•'or Devor oole., 04 to 99 

percent of the total annual landings aro mado botween April and 

September. J°?or Eni:;lis~ solo, l'or the same period, the percentaGea 

vary from 47 to 86 percent., while the pe_r•centacea for potrale are 

73 to 94- percent. 11he unusually low percentai:;;e (47) for l!.nL;l:.i.sh 

sole durint; April to September, 1945 was probobly due to unusually 

~ood weather in October and December. This same characteristic is 

reflected in the petralc landings during the same period . This 

supposlt.ion has not been verif:tecL The Dover solo disappear from 

the grounds in October und do not usu.ally :c>oappem." until the following 

April. 

Conclder:inc 1...he ovld0nc0 p1•osont0d, it Has deemed pormlssiblo 
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to limit the tlme period studied to that 01' Aprll to September (inc l.) 

for 1942 throUl;h 1946. 

Significant Species 

The probler-1 of determining which npecies ure being sought and 

~ 1ich are incidental in each trip is indeed a difficult one for 

the .otter trawl fishery. '.l'he four principal food 1'ish cons ti tvte 

90 percent or ~'lore of practically evecy landing, 'but rarely are t hey 

landed separo.tely of ea.ch other. The common occurrence is for one 

or two species to dominate a lo.nding. Tho degree of domination 
. . 

becomes tho ori ti cal point. i.11or CXrul);:>lo, a potro.le lo.ndlng of 

4 , 000 pounds would certainly be significo.nt if tho total londlng 

wore, say, 6,0GC pounds. IIowoveP if the samo p0trale landing was 

made from a total landinb of 40,000 pounds, its si~nificance would 

certainly be qu0stlone.ble with respect to flshint.,; eft'ort expended 

on petralo. In the former example, t.he 4~000 p·ounds reproaented 

67 percent of the total landint. and it would seem re~sono.ble to 

aay t h o.t the !l'lajor i'lshint_; ef fu.t>t was expended on p0trale o In the 

latter case, only 10 percent of the ~otal landinG was petrale, and 

i n this case the petrale could only be considered as incidental in 

t he catch. 

In order to ~ain some insi5ht into this problen .prior to handling 

all t he punch curds (somo 6,700 in o.11), the Astoria l'andln~s for 

Juno 1942 rnd 191~7 ·.,ore taken out of the fllcs f'or close exo.~inut:i.on. 

The percontugcs of the four prlncipo.1 species t-rore computed for all 

landings. Then three porccntaco levels (>19;~, )29';t, and :;..39~~ ) wcro 

chosen as possible mlnimu (Tabl e 1). It was ir:unodiatoly up-po.rent 

that 1'01• any ltu~c:..,e numbers of l undinL,s there would be sorno overlap. 
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That is, for example, durine June, 1946, there were 76 landings 

of Dovex• sole Which were greater than .. 19 percent of the total landing., 

but among ther.e there were· also 16 hnglish, seven petrale, and eight 
. . 

rookfish lancU.ngs · which also accounted for more than 19 percent of 

the total. J:Xaminat1on of the figures for all three levels indioatee 

that the 30 percent level most nearly approximates an optimum. levelo 

That is, there is the sharpest decline in the number ot overlaps, 

but there ia no corresponding disproportionate decrease in numbers 

of landlrgs to be usedo This same pattern is also evident with 

respect to English, petrale, and rockfish. 

A~cordingly any landing greater than 29 percent of the total 

landi~.ig was coneidered as "a1gnif1oant0 , and used in the calculations., 

In o~her words, if a bont made a landing of which 30 percent or 
. . 

() mora was, say, Dover, that trip was consider~d as a trip for Dover 

a~le. Also, if there w~re two speoiea, say Dover and English sole, 

•ihioh each cons·ti tuted 30 percent or more of the total landing, 

then the trip wa.s ·counted once as a Dover trip and once as an English 

trip. 

;,1nkage 

In order to obtain some continuity to the landings from year 
.. 
to year it was decided to establish some f om of linkage among the 

boats. Thus for a boat 1 o landing to be used in any one ye9.l" the 

boat must have also fished either the previous or following yearo 
. . 

A boat-length frequency polygon was drawn for each year, which 

included only these linkable boats (Figure 5) .. There 1s a considerable 

range in siz.e among the boa-ts, and also an increase in the 60-64 

) foot class. after 1944. Little can be done about this increase in 
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() numbers of large boats at this early stage·, but the extreme sizes 

(both large and small) were eliminatedo Thus, all boats less than 

40 feet and greater than 69 feet were taken oft the linkage l1ato 

This entailed discarding three small boats (35•, 35', and 36' ) and 

three large boats (72', 7$'p and 77' ) • 

) 
• 

) 

Oatch Per ~ip 

Once the percentages and totals were calculated for the linkage 

boats throueh the period Ap~il through September, 1942-46, it was 

a simple task to sort the cards by species, copy orr the appropriate 

_figures (landings greater· than 29 percent of the total ) , add them by 

month, and total for e·aoh year. This, much haa been completed in time 

to be included in this reporto 

Tables 2, 3, and 4 summarize tha results by year for Dover, 

English, and pa·i:irale sole o The rockfish figures have not yet been 

compiledo The two sets or ftgures tor the yeers 1943, 1944, and 

1945 are a result of linkageo For any year (except the first and 

last) in a linkage period the landings to be used may come from 

three classes of boats, 1.eo, (l) boats which fish the year in 

question and· the previous year; (2) boats which fish the year in 

question and the following year; and (3) boats which fish the 

previous year, the present year, and the following year. This 

necessitates two totals, one of which includes (1 ) and (3), while 

the other includes (2) and (3)o The last two columns ( total landings 

for all of Oregon during the period April through ~eptember and 

January through December of each year) were included in order to 

show the magnitude of the. total data with relation to the selected. 

Unfortunately the total landings for the Astoria have not been computed 
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(' from the punch cards. This will be the next step in the present· 

analysiso 

The Dover soie ··oatch per trip fluctuates considerably (Table 2) o 

The drop in 1944 f~om 14,000 pounds per ·trip (as opposed to ·1a,090 

pounds per trip in 1943 and 17,000 pounds.- per . trip in 1945) appears 

to be caused by a sharp decline in fishing effort rather than a 

decline in abundance. Two factors may account for this. One was 

a switch to tuna fishine by some boats during August and September·, 

and the second an increased dem~d for rockfish. Approximately 

11 million pounds of rocltfish (second highest landing in the short 

history of the fishery) were landed in 1944 as compared to approx­

imately 1 .. 5 million pounds of Doverp 2.0 milli on pounds of petrale, 

and l.O million pounds of Englisho Du~ing 1945, the catch per trip 

() again rose to approximately . the 1943 level with an increase in 

fishing effort {93 landings _ in 1945 and ,a in 1944). Howevero in 

1946, despite a further increase in fishing i ntensity (101 landings 

·to 180) the catch per trip fell of f to a leve l lower than any previous 

year . Assuming that the data are good, it would appear that by 

1945 the "cZ'eam" or accumulated stocks of viI•gln fish he.d been cleaned 

off. 

The EngliSA sole apparently(we have not veritied this yet) 

started slowly in the _rua.rket and the demand was poor during most of 

this period (Table .3)~· With the exoep,tion of the decline in catch 

per trip in 1944_ (same as in· Dover sole). the trend is distinctly 

upwa1•d. It will certainly be interesting to watch the trend for the 

later years (1947-49) which will soon be analy zedo 

The petrale sole appear to be the poorest shape of the three . 
principal species of flatfish (Table 4). Their catch per trip levels 



- 10-. 

() appear to be declining throughout the period, and at no time 1s the 

average catch per trip very large. It appears questionable whether 

there were any large stocks or petrale in the Astoria area at any 

time. 

( ) 

Conclusion 

The resul ta to date have been quite satiafac tory al·though much 

work remains to be done to check, as much as possible~ the accuracy 

or the results. The total landings by species (Dover, English, 

petrale, and rockfish) by port should be obtained. Also the total 

landings by species of the linkage boats. Similar data for rockfish 

will be compiled. Although the term rookf1sh 1noludes at least 

!'our principal apec.ies, the great amount of .fishing effort expended 

must be summ~rized 1n order to place the th~ee principal species 

of flattish in their true position 1n the fishery. 

Should the present approach be deemed satisfactory it will then 

ba extended to include the data tor 1947, 194.81 and 1949 from the 

IBM sheetso 
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Otter Trawl Sampling at Sea 
in 1950 

In the previous progress report, June-November 1950, the otter 

trawl sampling at sea was first disouaaed. Tb.e purpose or the 

sampling was outlined, the sampling procedure was given, analysis 

procedure was explained, and a~ne preliminary results were discussed. 

Changes in analysis and further reaults will be presented at this 

time. 

Size Selectivity by the Fishermen 

A method for determining the size selectivity or discard of 

commercial species by the fishermen was de~oribed in the last report~ 

An error has been discovered in Table 5 under step two and three. 

Step two ·should-read: 

Step two: Estimated total numbers caught greater than 38cm c 

6900 fish. 

Step three should read: 

Step three: Estimated total numbers caught 

1.3,660 fish. 

Est. total nos. 
catoht :,>J8om. 

== % oat sample 
;,38 om. 

The remainder of the example willdiffer accordingly. The procedure 

·given 1s correct. The calculation differs. 

This method involves estimation of the 50 percent discard level 

at the start of the problem, and has been abandoned because of the 

difficulties involved. To find the 50 percent level it was necessary 

to determine the point of no disco.rd (zero discard point) and work 

back to the 50 percent point. Estimatins the zero discard point 

incurs enough error without introducing more error in estimating the 

50 percent point. A second method has been evolved using tho point 

of no discard on the length-frequency distributions of the boat and 
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() dock samples o 

The new method consists of adjusting the size of the dock 

length-frequency sample to the size of the boat sample from the 

size of zero discard and larser. It was noted that the two sample 

curves were similar in ·cba.r~cteristics to the right of the zero 

discard size. All that needed to be done was increase the smaller 

(usually the dock sample) .so that an equal number of fish to the 

right of the zero discard size were treated in each sample. An 

illustration of this is given in the petrale s ample or experi ment 

No. lo When both length-frequency samples were smoothed by threes, 
sample 

the boat/contained 251 fish 41.25 om. in length and largero The 
.§.2. . 

dook sample conta1nedj1'1sh 41.25 cmo and iarger . To make them equal 

the frequency of each length interval in the dock sample was multiplied 
. the 

( ) by 208. (2~§ = 2.8)/resulting dock sample lengt h- frequency curve 1s 

shown with the boat curve in Figure 6 0 The difference in the left 

slopes ~the two curves results from the discard by the f1shermeno 

. We can n.ow use our samples as representative of the activities 

of the fishing operation. The dock sample total (566 fish) is 

proportioned to the total landing or ·in this experiment 8838 fish. 

The total numb~r l anded was obtained by first finding the average 

length of the dock samp_le, and converting this to t\Verage weight 

using the length- weight equation. The total pounds landed were tben 

converted to total numbers landed by dividing by the average weighto 

In this problem 17596 pounds+ lo991 pounds (a v. wt.) gives 8838 fisho 

The total boat• sample (87003 fiBh) represents the tota1· catoh of 

fish taken in the net. As the boat sample is 154 percent larger 

/ than the dock sample~ we oan say that the total catch will be 154 
)<'percent larger than the total landing in numbers of fish (8838 x 
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1~ 1.54 ~ 13,593 fish caught). The difference (4758 fish) represents 

the number discarded, and is 35 percent of the number caught. 

To obtain the weight of fish discarded the adjusted length­

frequency samples were converted to weight-frequency by multiplying 

the frequency by the weight at each length interval in the distribu­

tion, and t,he resulting boat and dock welght--frequency distributions 

were treated as outlined above. 

Another ~efinement incorporated into this analysis, consists 

of applying the shrinkage found in the Dove~ and English sole between 

the time the fish are taken aboard and the time they are sampled 

in the binc ashore. An average or one half centimEd;er shrinkage 

was found in these two speoieso No shrinkage has yet been demonstrated 

in the petrale solet and no oorrect1on was applied to this species in 

( ) the analysis. To explain the mechanics of' the correot1on it is firat 

neoessary to elaborate on the procedure or handling the sample 

statistioo. Measurements were made to the nearest one half centimeter 

and when tabulated these were g1•ouped into whole centimeter intervals 

· with the mid-point necessarily at the one-qunrter centimeter. This 

roeana that there are two size-groups in each interval, but shrinkage 

would tond to move the shorter of the two groups from the larger 

interval into the next shorter interval. This group at the time 

the dook sample is taken has shrunk, and is now the upper group in 

the length intervalo Lacking information on the size of the group 

displaced by shrinkage, we arbitrarily added one half of the 

individuals in each aize interval to the negt larger size· interval. 

The effect of shrinkage was -thereby minimized in. the two species 

.~ (Dover and English sole)· which were found to .shrink in size" 

\ 
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The results of the discar d analysis are given in Table 5. The 

English sole are discarded in greater percent ages according to the 

average for these sampl.eao Dover sole seem t o be discarded leasto 

The average percent discard for Petraie ls hi gher than was thought 

to occur. No attempt has been made to transl ate the averages found 

1n these samples to the fleet activities as a wholeo 

· T):le mesh size has been included in the t able, and shows the 

tendency towards a negative correlation between the size of mesh 

used and the amount o~ fish discarded. 

When presented· to the fishermen, this mo.terial will show the 

extra labor they are put to in discarding small fish causht i n the 

smaller mesh netso 

Mesh Selectivity 

Europeans have been involved in this study for some 65 years 

in the North Sea, and elaborate s tud.las have been carried out on 

the round fishes of . the Grand Bankso Oalitor nia has been able to 

legislate rather stringent measures based on savings gear studies 

there. In spite of all the work done on the subject, no standard 

or routine method of analysis has been evolved by which the escape~ 

. ment of fish tbrough any part1culal" meoh oize can be measured. The 

reason for this 1s that the escapement at any particular time is a 

function of the abundanc .. e of each size group present on the grounds. 

The mesh size being tested should take a cert a.h'i porc·entago from 

each size group present, but there must be s ome provision made to 

determine the abundance or each size group i n order to learn what 

percentage the mesh under consideration is t aking. The abundance 
) 
~)-. of each size group in the fishery will vary not onl7 in time but 

·. :.:. -
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() also in spaoe. A nur~ber or techniques have been used to find out 

the relative abundance of the various size groups or fish present 

and thereby the percentage of escapement or retention of the mesh 

size being studied. The trouser leg t~awl is such a technique, but 

its disadvantages 1s that too smaller mesh leg having more resistance 

to the water will therefore r lsh more e.fficier1tly than the loose 

flopping~ larger mesh leg. Alternate drags using cod ends of varying 

size mesh is per•haps best suited to our pu'?'poaes., and one attempt 

was ~ade to use th1a technique in these experiments (Exp. No. 5). 
' ' 

In e~periment No. 5 operations were started in deep water using a 

4 .. 8" mesh cod endo Unfortunately, strong tidal currents forced 

the vessel to leave the area. The J.8" mesh and 5.3" mesh ood 

ends were fished 1n a different spot where sr,1all size fish predominated <> 

I ) The samples of .3 08" and 5·o311 mesh are comparable, but neither are 

comparable to the 408" mesh cod endo 

No .Provision was made to make comparable drags in the other 

experiments., For th1a reason the material has been worlr:ed up by the 

two methods usually employed in the analysis of gear selectivity, 

and as it falls into a rather typical pattern that 1s about as much 

as can be said fo~ the material not knowing the relative abundance 

of each size group of fish present during e~ch experiment. 

The first graph of Dove:r sole figure 7A, shows the length · 

frequency distribution for Expo No. 5 uaing ,3.8" and 5.,3" mesh 

sizes. The curve for the 4o8° mesh also tested in this experiment 

is included although it. is not oomparableo The 4.8 11 mesh wair fished 

in a different area and the abWldanc~ or smaller fish was not encoun-

! ) tered while it was 1n useo These curves have been adjusted ·ao that 

>· they all include 500 fish greater than 39 .centimeters. Forty centimeters 
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() was chosen as the point above -which no selectivity of small fish 

was evident. Theore·tically·, the aame n\ll11ber of fish have at that 

level passed through or have been oaptured by each net. We have 

based these studies upon the escapement through the bag or cod end 

of the net as other investigators have shown that most of the 

escapement occurs in this part of the trawl netb 

The leng'bh frequency curves in Figure 7A show the pattern found 

generally when comparing mesh selectivity samples. The 3J8" mesh 

caught many more of' the smaller fish than ~id the .5.311 mesh fished 

on the same grounds. The 4.8" mesh was fished on different grounds 

where the small fish were not in as great abundance according to the 

investigators on the· trip., 

The type of curves in Figure 7B w~re used by w.c. Herrington 

( ) in his Modifications in gear _!?.2, curtail~ destruction~ undersized 

fish in gtter trawlipg~ U.S. Bureau ·of Fisheries Invest. Report 

No. 24, to compare the s~lectivity of various mesh nets on haddock~ 

The values used t _o plot the selec tl v1 ty curve are the n\ll11bers 

of 1'1sh t ken by the small mesh at eaoh length interval expressed . 

in percento This method demand3 the use of comparable drags o and 

does not show the selectivity of the e.vailable population as there 

ie escapement of small fish .from tha small mesh net. We need e. 

ourve ot' the actual population available to which we can compare 

the catches of various mesh sizes. Then a more nearly correct point 

of selectivity could be determined 6 and proper conservation could 

be more ~asily effected. 

Another method of graphing mesh selectivity used in the · 

J Ca.lifornia investigations is depicted tn .Figure 70. These curves 

represent the percentage of accumulative .t'requenoy up to the interval 
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where 100 percent of the fish are thought to be retained by the 

mesh in useo This- point is usually one, two, or three intervals to 

the right of the mode at the point at which the greatest slope 

beginao For the 3~8" mesh it has been taken at 37 Omo From the 

name given the curve it would appear that the 3.8" mesh net will 

retain or catch, say, ,o percent of the individuals 33 centimeters 

long passing through the mouth of the net. - Actually, this is not 

strictly true. Thie may be true at O or 100 percent, but 50 percent 

accumulative frequency would merely include 50 percent of the 

sampl~ individuals under the length-frequency curve smaller than the 

point of 100 percent retent1ono Often tbis curve is reversed 

0 percent is made 100 p,~rcent;~ o.hd 100 percent is made O ·peroent. 

-1'hen ·the curve ls called an esoa~~~ent curve. 'fE1 thor way the curves 
I 

) , merely give a means of comparing the aeleot1vi~y ot two or more 

mesh s:lzeao The 4.8" mesh was omitted from the -~raph because it 

ooinoided almost exactly with t;,be .50311 curveo The female .50 percent 

maturity line he.a been drawn in to the B ~d C graphs o 
I 

.Herrington's selectivity curve·s perhaps 6 ivJ a better comparison 

as they oompere the large mesh to an artificial population curve as 

represented by the smaller mesh catch curve, but comparable samples 

mus·t be usedo Where comparable data · are not available the so_-called 

r~tentioncurves can be plotted to sbQW the pattern of escapemento 

All the Dover sole ~oat sample length frequencies of adequate 

size from the 1950 sampling trips have been adjusted ·to 500 fish 
o.re 

greater than 39 om. and/presented 1n Figure 80 Admittedly, the 

samples may have come from different populations or the same population 

) at dlfferent b~ological phases, but a general pattern presents 

\. itself with few exceptions, and more facts may develop the reasons 
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{) for the exceptions. From left to ri~ht the left hand slopes fall 

in approximate order from small to larce mesh. The larger meshes 

retaining fewer small fish. 

The Dover sole sample retention curves are shown in Figure 9. · 

These were olaculated in the same wa.y as described for Experi ment 

No. $. All the saroples fall into line excep·c the 406" mesh aample 

taken off. Newport. 

The optimum retention rate and the mesh size required to retain 

this rate for Dover sole are not evident from thia material. 

The material for English eole has been treated in a similar 

manner. The adjusted length-frequency ourveo are shown in Figure 10, 

and the retention cur_vea are shown in Figure llo E.~cept for the 

smaller size the length~frequonoy curves are very similar to the 

() Dover sole sample curves. English sole appear to be more. sharply 

selected by the various mesh sizes sampled i n t hese studies o Additional 

samples may pr•ove or disprove this theorr u Tb.e graphs show a wide 

range of aeleot1v1ty of small fisbo By the wide range in selectivity 

1s D1Sant the greater distance between the lef t hand slopes or the 

curves as compared tot.he Dover curves ~ The same change in mesh 

s1ze causes a greate~ ditterenoe in the numbers of small English sole 

caught than it does with small Dover aolee 

Perhaps theae curves will prove useful i n helping the fishermen 

choose the proper mesh size for the species of fish he is desirous 

of catching. The var iety of ut1.11zation expr.essod in these data 

indicate the d1ff1cul ty of de ·~ermining an opt imum mesh size which 

will oomb1ne proper utilization with conserva tion of the stocks of 

flat1'iah in our ffsheryo 
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Figure 12 shows the adjusted length- frequency distributions of 

Petrale sole. Experiment No. 1 was aotually made in the Newport 

area. It, therefore, compares more closely to the Newport Experiment 
. . 

No. 2. The latter sample was or a 5.5" rope or hog-ring cod end. 

Its close approxima·~ion of the 4.911 ourv-ea indicate that their 

retention qualitie~ are similar. Tho· adjusting was made along the 

sections of the curves having o1m11ar slope in these samples because 

the w14e variation in the number of larger fish present would have 

in~reaaed the height of the sample having a small percentage of large 

fish out or proportion to the other sample curves. This procedure 

may produce the best reproduction of acutal cond1tionso 

It is disappointing that the few samples of Petrale sole obtained 

oove~ed such a small range in mesh sizeso There are a small amount 

of data still to be extraoted from the boat sampling~ and these 

data may throw more light on the escapement of Petrale and ·other 

species as wello 

Petrale sola mesh retention curves (lt'igure 1,3) show even less 

rango oC var1nt1on i n the meshes sainpied than did the length=frequency 

curveso The retention ourven have less slope than the English sole 

retention curves and only slightly lees slope than the flattest of 

the Dover owveeo The size range of the retontion curves falls 

between those or E~glish and Dover soleo 

MQny more figures than these are necessary to determine the 

proper mesh site for conservation of the spe cies 1n· the otter trawl 

fishery~ and for the benefit of anyone who may in later years ~eize 

upon this material as a basis for regulation it should be stated 

.that the change· should be gradual to soften t he effects upon the 

fishing industry. 
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This report 1nd1oates prog~ess to date. As was mentioned 

above, there is more material on the three important oommerc1al 

spaoieo yet to be extracted from the original boat samplee. F~rther 

analysis may be justifiable with the adjusted boat samples. 

Utlimately, inoorporating the discard study we can show fishermen 

the proper mesh size to use and cut the labor and discard to a 

minimum4 
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Mink Food Study 

In about 1925 the first Oregon mink ranch was establ1shedo During 

the early years of the industry there was no fishery for marine bottom 

tish in Oregon waters and consequently tho mink r&~chers were obliged 

to depend· on ~ther spsc1es of fish tor· mink food, such as otarry 

flounder caught 1no1dentally bt the salmon gill natters, carp~ and 

Columbia River smelto 

In 19.37 and 19.38 an Oregon otter trawl fishery bet.,an to develop, 

pr1noipally operating from Astoria and Newporto The most important 

species landed were English, petrale, and Dover soles, and the various 

species of rockfish. These fish were filleted and the carcasses 

made excellent food for mink. Soon the mink farmers depended almost 

exclusively on the otter-trawl fleet r"or .mink foodo 

() During World War II market conditions tor bottom fish were 

excellent, and as a result scrap from the fillet plants w~s abundanto 

After the war, however, the demand for bottom fish decreased and 

sometimes fish oa~casses were scarce~ In order to set food for their 

mink, some mink ranchers ordGred whole fish to be brought in by the 

otter trawlers, even though at a hi~her price than the fillet scrap~ 

A few mink raisers actually pre.fa~ whole fish, even at a higher price, 

because they believe that the fillet scrap is often partially spoiled 

by the time it reaches the minko 

In 1949 there were about 200 mink farmers in Oregon and the 

annual value of the pelt~ and breedlng stock was about $2,000,000 

or more according to MrQ Willard Sheldon, statistical director of 

the National Board of Fur ~arm Organizations. Mink farming is now an 

\ important Oregon industry and food for the mirik is a major concern ,, 
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of the mink ranchers. 

When the research on the Oregon otter-trawl fishery began in 

January, 1948, one of the first problems encountered was to determine 

the eftect on the stooka or fish or feeding whole fish to minko On 

the one hand some fishermen declared the etoclte of food fish were 

being depleted because or their use for mink food, and on the other 

hand some mink farmers insisted that no damage was being done since 

the fish used were either scrap fish or small flab that would other­

wise be discarded dead and wasted entirely. 

·The problem confronting the research staff was to determine the 

species being used as mink food, the sizes being used, the quantities 

taken, and the effect on the stocks of food fisho The spocies and 

sizes could be obtained by sampling the catches at the dock, but 

( ) estimating the amounts taken was more difficult. This difficulty 

arose because much of the whole fish landed for mink rood .was sold 

directly to the mink farmers at the dock and no official records 

were made of the transactionao 

..,. 

Sampling of the ,~hole Fish Used as Mink Food 

The ' first aampling of mink food was accomplished in the summ~~­

of 19480 On August 19, a fishing vessel with a load of both human 

food and m.ink food fish caught off the Columbia River was met at• the 

docko This boat had separated 1 ts catch at sea, placing the· food 

fish and mink food in different bins. The net used had a cod-end of 

~- 1/2 inch stretched· mesh including one knot 11 wh~ch is about the 

average used for food fisho Random samples of the English sole to 

be used both for mink food and h:w,ian consumption were taken. In the 

mink food sample, 111 of the fish were fe,males and 215 were males o 
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{) (Fig. l.4). In the !'ood fish sample there were 130 females and 16 

maleso Two-thirds of the English sole thrown into the mink food 

bin because of their small size were males while 89 percent of the 

fish retained for human consumption were t'emalee. This latter figure 

compares quite closely with the 1948 total market sample of 89 per­

cent females based on random samples of 2272 English sole taken 

during the entire year. About 8 percent of the females used for 

mink food were smaller than the 50 percent maturlty size (30 centi­

meters). 

On October 19 random .samples of both human and mink food fish 

were taken from an otter-trawler mich had fished off the Columbia 

River principally for Dover sole using a 5 1/4 inch double bag cod­

end (the last 25 meshes doubled over to strengthen the bag)o In 

() the mink food sample there were 58 rex sole (Glypotocephalus zaohirua), 

49 Dover sole (Microatomus pac1ficus), 2 Bellingham sole (Isopsetta 

isolepie)., l. sand dab (C1thar1chthys aordidus), and l e.rrow- tooth 

flounder (Atheresthea stomiaa)~ The only species of commercial 

importance in this sample was the Dover sole q While the rex sole 

·1a an excellent food fish it 1e not marketed extensively at the 

present time because of its small size and thin fillets. {Fig, 15). 

The Dover sole samples from both the mink food and fillet fish 

were measured but only the fillet fish were sexed (Fig. 16). The 

large Dover sole were kept for food fish and the smaller ones were 

used for mink food. Separation of the two categories was not clear­

cut and. 61 percent of the mink food Dover sole were larger than the 

discard size (36 centimeters). 

Almost all of the Dover sole taken for human consumption were 
..,.. 

femaleo. Osually there is not such a heavy proportion of females in 

I 
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the market samples, the reason for the great preponde~ance of females 

in this case possibly being that the males had already left the 

grounds for the spawning areas in deeper water., 

On the next trip (October 20~22) made by the boat discussed 

in the previous paragraphs, a biologist went along primarily for 

tagging. However, a few Dover sole we~e measured each drag before 

the fish were sorted for size. The total number measured was 319 

fish. Very few Dover sole were taken· smaller than the usua1 discard 

length of 36 centimeters (l-t'ig o 17}. The length ... frequency distribution 

or the Dover sole samples taken before sorting at sea was quite 

a1milar to the Dover sole market samples for the entire season (Fig. 

18). Thie indicated that on this trip for mink food. the net captured 

larger Dover sole than the average for tbe season. Large amounts 

of small fieh were riot being taken 1q the neto 

However, 1r the discard length was the same on this trip as on 

the previoue one ( e.bout 40 centimeters) a. considerable percentage or 
Dover sole large enough for food fish were ueed for mink food. About 

34 percent of the catch was between 36 centime ters, the usual discard 

size, and 40 centimeterso 

During the 1948 season, three trips, in addition to the one 

already- mentioned, were made a.board boats wh1oh were bring1.ng in 

both mink !'ood and food fish. While aboard these vessels. tha biologists 

estimated the percentage by numbers of the various species in each 

drag and the percentage of tho food .L'ish retained for mink food 

(Table 6)0 No aotual counts were made nor were the fish measured, 

except that a eample o.t' :the English sole was 'c;aken at the dock from 

the August 17 and 18 trip (Fig~ l.4)0 
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() Tho estimates or the oomposl tion or the drags at sea show that 

the greatest percentage of the fish taken were English so1e followed 

by flounders ( Platichthys stella,.E!!) and rex sole in smaller numbers .. 

The flound~rs and rex sole are not or flreat importance as a commercial 

fieh but the English sole is one of the three most important flatfish 

landed in Oregon. 

Unfortunately, the species that were used for mink food were not 

separated and it was difficult to get the total pounds landed by 

spec1eso The estimates made by the biologists at sea were based on 

numbers of fieh rather than pounds and there is a fairly large 
.. . 

(about J.5 percent) miscellaneous category that makes converting 

pounds to numbera dlffioulto However, the total weight of all the 

fish landed was known and the fish r ecei ver estimated the pounds by 

( ) species (Table 7) for. eacb trip .. 

For the three trips a total of 81,051 pounds of both . food fish 

and mink food were landed. There were an estimated 35,963 p(>unds 

of Engliah sole 1n this total, and 11ttlo else of importance for 

human oonsumpti-on. The AUBU8 t 19 sample indicated tbat abou·i; 37 

percent by ue-ight (11,484 pounds) of tho English sole sold for• mink 

food were large enough to be used for filleting. This 11,484 pounds 

represents 14 percent of the total pounds of all species landedo 

It was evident from tho samples takan in 1948 that English and 

Dover sole large enough to be uoed for filleting ·were being fed to 

the minko However 0 how much whole fish wez•e being used could not 

be determined because of the lack of landing records for mink foodo 

In 1949 sampling of the mink food continued, and in addition an 

estimate was made of the pounds of whole fish and fillet scrap used 

, .for mink foodo Thia estimate was made by sending eaoh mink farmer 
.•' 

---
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() a questionno.iro and oheckine the :r•etuI'Xlll by personal .tnterviow.. li'oUl"' 

que3tions wer.0 a.sked: 

( ) 

1. How many mink woro fed in 1947, 1948, and 1949, re spec ti voly. 

2. Uow many pounds of whole bottom fish \lrnre usod in these years. 

3. How mo.ny pounds of' £:7.:llet sore.p wero used. 

4. Who.t wo.s the ·total poundU!!,0 of all types of foodo 

The Oregon Fox and Mink /woociatl9n e.oaloted greatly in thia 

survey by enclosing the quostio.nnuires in their October, 1949., News 

Lettor and l"equosting that t.h0 form be ro·turnod :tn the enolooed Btf.\mped 

and addresoed envelopoo Letters were sent to 191 members of the 

Association and . also non-niombors for whom addx-essoa wero aval lablc., 

An eatir11ntod 87 percent of the total mink l"a..nchera of the at,1te were 

sent questionnaires. 

Analysis of Questlonno.lres Sent to Mlnk Ranchers 

Returns Hero :roco:t ved froin 57 {JO percen-:;) of the mink J.:•anchers 

contnctcd. The returns wore dividod into 'lih1•t,0 groups: (1.) those 

from th0 conato.1 regions (2.) chose fx•om the Hillamette Vulloy and 

Medford aroo. ·and (3.) those from oas·ii of the Cascade Ifonntains (Table 

8). 

Th0 rot.u:i.•ne 'i;abulv.tod ln Tablo 8 \c1er0 ur;;od as a proportJ.on of. 

all ·i;he mink run.ch.era to dotormino tb~ to'Gal number of mink :tn the 

etato and tho alllount of wholo fiah, fillet acrap, ancybther fr~od fed 

annually~ 

. li'or o.xo.mplo., in 191+9 th0ro were o.n estimated 95 mink ranchers 

in the 0011.sto.l area. Returns whioh could be used wero rece1,rod 

1 ) f:c>om 22 (23 po:rcent) of these mink ranchers. Dividing the approprlate 

>.; figures ft>r 1949 in •ro.blo 8 'by O . 23 gives tho total number o i.' mink 
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n in the coast area and the total amount of whole fish, fillet acrap, 

and ot,her food fed for the year. The srune procedure was .followed 

for the Willamette Valley and ~a~tern Oregon ~reaa (Table 9). 

Interviewe indicated that there was no great change in the 

total number of mink ranchers a:tnce 1947 t> so the same procedure 

. was also applied to the 19L~7 and 19q.8 de.ta. 

The returns indicated that in 1949 eaoh mink was fed an average 

of. 99 pounds of food. About 155,000 mink consumed over 15 million 

pounds of food. Approximately .8 1/2 million pounds of the total were 

fillet scrap and 4 1/2 million pounda _were whole fish. 

The interest of the fishing industry has been centered on how 

much whole fish by sp~cies is used tqr mink food. Tho total consumption 

of whole fish by the mink, here estimated at 4 .1/2 million pounds, 

() is a very large poundage to be used for mink food. For example., 

in 1949 the poundage of each of the four moat important apaol es of 

bottom fish landed in Qx,ego11 wus aa foJ,lowa: English sole 1,092,493 

pounds; Dover sole 3,00J,57li. pouncls; pvtrale aole, 1 11 514,762 pounds; 

and rockt'iah (all 13peo1ea) 4,737,478 pouudoo A total of 10,348.,307 

pounda of the most importan·t bottom f iah apecies were landod in 

Oregon compared with e. to·tal of about 4a455,000 pounds of all whole 

fish landed for mink food. 

However, all of the whole fish landed for mink food wero not 

of commercial importance for human consumption. Furthermorep 1949 

was an abnormal year because many of the Oregon fillet plants were 

closed part of the year because of murkst conditions. Tb.is forced 

many mink ranchers who would ordinarily have used f lllet scre.p to 

1 buy whole fish. Although the total food consumpt1on _by the mink 

\ increased in 1949; the consumption of fillet scrap decreased~ whioh 
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() resulted 1n a d1spropo~t1onate increase in the amount of whole fish 

required by the mink ranchers. However, even in 1948 about ·J,270,000 

pounds of whole fish were used for mink food@ 

Analysis of the 1949 Mink Foo~ Landings 

Sampling of the mink food oatches was again undertaken in 1949. 

Beoause of the irregular nature of the landings previously ment1oned, 

samples of mink food were difficult to obtain. Twelve eampl~s were 

taken, 7 in the Astoria area and 5 at Newport. The numbers of fish 

were converted to pounds and the percents by species calculated f.or 

each sample (Tables 10 and 12). The total pounds by species were 

then estimated for each landing sampled, (Tables 11 end 12) using, 

the paroents calculated in Tables 10 and 12. Then the pounds landed 

( ) by species for each t~ip sampled were combined tor the Astoria and 

Newport areas, respectively, and the combined percents by species 

oaloulatedo It wae these latter peroe~tages which were uaed to 

estimate the total pounds by species of whole fish used for mink 

food .in 1949. 

~ 

Since there wereoonsiderable differences in the amounts of 

the varipus species landed in the Astoria area and at Newport, it 

was necessary somehow to split the total 8.Ill0unt of whole fish fed 

to the mink (4 1/2 million pound$) into Newport fish and Astoria 

fish. This wae dono arbitrarily by dividing the coast and valley 

mink ranche2 into two groups. One group was composed or the mink 

ranabes nearest Astoria (67 percent) and the second group was or 
the mink 1~anches nearest Newport (33 percent)o For the purpose or 
this analysis, the first group received their fish from Astoria 

and the seoc>nd from Newport. No whole fish were shown in the 
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{) questionnaires from east of the Cascade Mountains. The locution by 

counties of the Oregon mink ranchers for whom addresses are known 

is shown in Figure 19. 

Ue1ng this arbitrary system 2,985,000 pounds of whole fish for 

mink food were landed in the Astoria area and 1,470,000 pounds at 

Newporto The average percents by pounds by species calculated 1n 

Tables 11 and 12 from the mink food samples wer~aed to estimate the 

total pounds by species landed for mink food in each area {Table 13)o 

Mink Food Sampling in Astoria 

In the Astoria area an estimated 1,116,000-pounds of rex sole 

were landed, followed by Dover sole 940,000 pounds, rockfiah 639,000 

pounds, and English sole 131,000 poundso The rex sole, as mentioned 

( ) before, are not used to any great extent for human food and the 

rookfish, although landed for filleting, have hot been fished heavily 

since the close of World Wo.r II because of poor market conditions. 

IJ 

The Dover sole and the English solo were the two most important 

commer~ial apec1es used for mink food' during 1949 in the Astoria area. 

Most of the male English aole co.ptured by the otter-trawl nets 

are too small for filleting~ although the groat mo.Jority of them are 

mature fisho These small maleB are discarded unless the boats are 

fishing for mink foodo In the 1949 mink food samples taken in the 

Astoria area there were la3 females for every male but in the food 

fish samples there were six f .emaleo for every male (Fig~ 20)., These 

small, mature_, male English sole are wasted when they are discarded 

at sea because practically all of them are dead. They should be 

harvested. However, a ,cod-end small enough to capture a large 

percentage of the mature English males will also capture immature 
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female English, petr~le, and Dove~ sole 1f it is fished in an area 

() where the small fish are present. Sixteen percent ot .the female 

English sole landed for mink .rood 1n l9l~9 were sm~ller than the .$0 

percent maturity size (30 centimeters). 

The cod-ends used by the boats t1sh1ng for l'llink food in the 

Astoria region were in most oases a little smaller than the usual 

ood-ends of 4 l/2M$ inch atretobed mesh 1nolud1ng one knot~ As a 
• • I • 

result amall~r f1Gh were probably taken by the mink food fishermen 

than by the human food f1shet>men. 

Oombin1ng the wxes in the mink food and food f 1sh samples 

respectively and drawing in thewual discard line (32 centimeters) 

indicated the relative numbers or English sole larger ~han the discard 

size (Figo 2l)o Sixty-six percent by weight of the English sole in 

the mink food samples (52 percent by numbers) were large enough 

() for filleting. An estimated 131~000 pounds of Enslish sole were 

taken in the Astoria area for mink food and 66 percent or this 

yields 87,000 pounds large enough for filleting. 

Almost a million pounds o.f Dover aole were landed in the Astoria 

area for mink food during 19490 Length-frequency samples were taken 

both of the mink food and fillet fish landings· (Fig. 22) o 

The fomalee predominated in both the mink rood and fillet fish 

at almost· the identical ratio (lo46 and lo43 to one respectively). 

There was not such a great sexual difference 1n size whioh is one 

reason there were relatively more ms.lee in the Dove~ sole fillet 

fish samples than there were in the English sole samplss Q The 

smaller Dover sole, which would presumably be predominately males, 

were not present in abundance in· the mink food either because they 

) were not numerous on the fishin8 grounds or because they escaped 
'j . 

through the meshes or the net. Even a 3 3/4 inch cod-end did not 
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capture an abundance of the fish under 32 centimeters (Fig. 7) 

indicating that they~e been in deeper water. 

_Sixty-four percent of the female Dover sole in the mink 1'ood 

samples were smaller than the 50 percent maturity size (39 centimeters) 

and 15 percent of' the fillet fish were smaller than 39 centimeters. 

However, in many cases the large Dover solo were separated from the 

mink food and the small Dover sole were discarded from the fillet 

fish. If the nets used for both types of fishing are similar and, 

in particular., have the same size mesh in the cod-ends about the 

same percentage of small Dover sole should be retained in both oases. 

This also assumes that small Dover sole are not beine caught 

deliberately which is not likely since they do not seem to be readily 

available. 

() The mqde of the Dover solo mink food samples, both sexes combined, 

was at JS centimeters and that of the fillet fish was at 39 centimeters 

(Fig. 2J)o Forty- five percent by numbers and 62 percent by weight 

of the Dove:r sole used fol."· mink food ~ere above the 36 centimeter 

discard aizeo. Applying the latter percentage to the estimated total 

pounds of Dover sole landed fo~ mink food in the Astoria area yields 

583,000 pounds of Dover sole large enough to be used as fillet fish 

actually used for mink food. 

Newport Mink Food Sampli11& 

At Newport, 74 percent by weight of the mink food landed in 1949 

was English sole. '!his o.mount~d to sliGhtly over a million pounds. 

Another 7 percent (107,000 pounds) of the landin0s for mink food was 

petrale sole o 

The length-fY.eq\lency mod~ of the male English sole landed in 

Newport for mink food,·was at 27 centimeters (li'i g. 24) and the mode 
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,,,-...,,_ from the Astoria area was 31 centimeters . For the females, the mode ( r, 

was at 38 centimeters for Newport and 34 oont imetera for Astoria. 

Although the length-frequency mode for the f emales was at a larger 

size in Newport , the percent below the 50 per cent maturity size 

also was greater at Newoort than at Astoria (34 percent and 16 per­

cent respectively) _. From the above, it may be concluded that not 

as many of the large 1'1llet-s1zed English sol e were sorted from the 

mink food in Newport as Astoria and that relatively more smaller 

flsh were caught for mink food in Newport. 

When both sexes were combined, (Fig. 25) 33 percent of the 

English sole sampled from the Newport mink f ood (55 percent by weight) 

were large .enough to be used for fillet fl sh. When applied to the 

estimated total landings, this percentage .yields approximately 598,000 

() pounds of English sole in the mink-feed large enough for filleting. 

Because of the better demand for petrale sole for fillet ffsh, 

they were in moat cases carefully sorted., Of the 40 petrale sole 

measured in the mink food, 36 were smaller t han the discard size of 

35 centimeters (Tabla l4)o The sex ratio wao approximately 50- 50o 

All of the females were smaller than the 50 percent maturity size{) 

In 1949 an estimated 1,222,000 pounds of Englisl;'sole were 

landed in Oregon for mink food and 1,092,000 pounds were landed for 

human food. However, there were an estimated 1,366,000 pounds of 

English sole actually caught by the boa-ts fishing e~clusively for 

fillet fish. The difference between the pounds caught and the pounds 

landed was the discard which was estimated from the average percent 

by weight of English sole discarded at sea i n 1950 (Table 5)o Of 

) the es tlmated 1,222,000 pounds of English sole landed in Oregon ibr 

~ mink food 1n 1949, about 684,000 pounds (63 percent) were large 
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enough to be used for fillet fish. 

A total of about 940,000 pounds of Dover sole were landod in 

Oregon for rnink during 19l~9• Slightly over three million pounds or 
Dover sole were landed for human consumption during this period. Of 

the 940,000 pounds used for the mink 58.3,000 pounds (62 percont} were 

large enough for fillet.ingo 

Mink Food Samples, 1950 

In 1950 four mink food samples were takon at Newport. The 

samples averaged 53 percent English sole. Other species of i mportance 

in the mink food ~ere Bellingham sole 21 percent, sand dabs 9 

percent, and petrale sole 6 percent. 

Tb.ere were sliehtly over two males for each female Engllsh sole 

in the mink food samples ond nbout one male to 14 females in tbe 

( ) fillet fish samples (Fig. 26) u In 1949 the ratio of males to females 

wus 0.7 to loO. The increase in the percento.fle of males in •;;he mink 

food ·samplee. was probably caused by closer ac)l'ting of the la.riger 

females from the mink food sampleso 

A total of 25 female and 1.3 male pe trale sole wer~ measured in 

the mink fooda The largest female was .32 centimeters~ well below 

both the 50 percent maturity size and the usual dlaoard size c, 

No mink food samples were taken in the Aut.or1a area during 19500 

Summary 

lo In 1949 there were appro:ximately 200 mink ranchers in Oroeon and. 

the annual value of the pelts and breeding stock was about $2,000,0QO .. 

2o Market samples of the whole fish landed ht the otter-traulers 

for mink food in 1948 showed fuat several species not important for. 

human food were being utilized but that Engli8h, petrnle, and Dover 
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soles, which are important human food fish, Here also being used. 

3. It was estimated from questionnaires sent to the mink rrmchers 

that in 1949 about 8 1/2 million pounds of fillet ocrap and 1._ 1/2 

million pounds of whole fish were consumed by mink in Oregon~ 

4. Sampling of the 1949 mink food landin~s and questionnairos sent 

to the mink ranchers indicated that approxim,i-tely the follow5.ng 

pounda~es were landed in Oreg<.m: 

a. English sole 1,222,000 lbs o ' 80 Petrale sole 106,000 lbs. 

b. Rex sole 1,116,000 lbs. r. Starry flounder 70,000 lbs. 

o .. Dover sole 983,000 lbs. g. All others 311,000 lbso 

d. Rockfish 639,000 lbs. 

5o Sixty-six percent by weieht (52 percent by numbers) of the English 

sole in the market mink f'ood samples taken in the Astoria aroa during 

) 1949 were large enough for f.tlleting. At Newport, the percentages 

were fifty-five percent by weight and 33 percent by numbers. 

60 Relatively more small hn~lish sole were taken for m1nk food in 

the Newport area than in the Astoria. area in 1949 .. 

7. Sixty-two percent by weight of the Dover sole mink food oamplea 

taken in the Astoria vicinfty 1n 1949 were larger than the d:!aoard 

size. 

8. Poor market conditions for the otter-trawl St2 oles in 191.J.9 probably 

re~ulted 1n a greater consumption of whole fish by mink than is the 

usual caseo 

Conclusions 

Whether or not the mink food fishery is tending to deplete the 

stocks of fish used for humun consumption depends primarily on the 

conditions of these stocks.. If the various species a.re being fished 
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hoavily for human consumption, the added preosure of a mink .food 

fish0:~·y might be harmful to the stocks of fi13h. However, when 

marJ.:et cond:t tions for fillet fish are good, the fishermen sm~t out 

the fish of fillet size more carefully because of the better price 

paido Thia leaves the smalle1' fish and so-called scrap fish to 

be used for mink food o Observations by Fish Commission bioll>~1sts 

have lndicated that almost all of the English, petrale, and Dover 

soles broucht aboard otter-trawlers are dead before sorting of the 

ca.tch ls completed. These smal l fish o.nd tho scrap fish should be 

utilized rather than returned to the ocean dead. A law provldlng 

that the mesh in the cod-ends must be larger than a designated 

minimum eizo would allow many of the smaller fish to escape through 

the cod=ends o 

When market · conditiona for fillet fish are mediocre or poor, 

as was the caue in 1949, the surplus not needed to perpetuato the 

stocka of food fish at a high level should be utilized for mink 

food or for other purpoeea rather than wasted entirely ~ 

Analysis of the catch records of the bottom fish apec1es during 

World War· II years and shortly thereafter when the fi sbing effort 

was moat intense 1nd1cutes that the stocks of petrale sole utilized 

by the Astoria otter--trawlers have been heavily fished and are in 

poor condl ti on. The s tocks of English so·1e, }Jover -sole, and rockfish, 

however, appear to be still ln relatlvely good oonditiono 

Even though, with the exception of the potrale sole, the stocks 

of food fish being used by the Astoria otter-trawlers appear to be 

in good condition, it is believed that measure s should be taken to 

decrease the pressure on the atooks of food fish by the mink rancherso 

l 
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() The reason for this is that with our present knowledge of the 

complicated otter-trawl flshe~, it may not be possible to detect 

( ) 

X 

the early harmful effects ca.used _by a mink food fisheryo Furthermore, 

some of the mink food fishermen are tBing, and others may be tempted 

to use, smaller mesh in cod-ends than is the usual practice of the 

fishermen. This results in the capture of an undue proportion of 

immature females, particularly ~ngllsh and petrale sole. Also, 

the mink food fishermen may be inclined to fish in areas where 

immature fish, in particular English sole, congregate. 

-
Recommendations 

l o It is recommended that the minimum size mesh used in the codDend 

be 4 1/2 inches, stretched mesh, center to center of the knots, 

which will leave an opening of about 4 inches with a standard 

120 thread cod- end treated for preserving in a standard uay. 

It is recommended that nursery areas for i nnnature fish, lf and 

when they are found, be closed to all fishing. This appl ies 

particularly to English sole because the young of this species 

are found more abundantly in shallow water where they a.re easily 

available to the otter-trawlers. 

3. hfforts should be made to encourage the us e of scrap fish not 

now in demand by the mink ranchers . Diet experiments have been 

undertaken by the Fish and Grune Department at Oregon State 

College using some of thE1se species and the results wi ll be 

published soono (One r~sult, not for publ ic distribution until 

published, is that the turbot, which is now not wanted by either 

the fish plants or mink ranches, is a very desirable food for 

producing large mink)o 
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Sampling of the catches aboard the fishing vessels in 1950 

indicates that approximately one half of the total pounds landed 

at sea is discarded. Efforts should be Made to utilize this 

wasted fish for mink food or some other useo 

Studies of the mink food fishery should be continued. 
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Albacore Age Determination 

Length-frequency studlos have been relied upon for years in 

analyzing albacore populations. The two characteristic modes obtained 

ln most of these curves a1•e thought to be age classes. The immediate 

purpose of this work is to discover lf there ls any possible method 

of determining the age of these fish. Secondly, it is hoped that 

we can discover the meaning of the modes in the length-frequency 

curves. If ·these represent age groups, the previous length-frequency 

data on albacore will have more meaning, and we oan continue studying 

the fish in this rather simple mannero 

Three samples of .50 fish were collected: 2 samples from 

Northern California albacorE> and one sample from Japanese albacorf10 

Scales and spines were collected and body length meaeuroments were 

taken as th/3 fish were butcheredo Tags were placed on the fish ·i:;o 

enable the collection of ve1•tebrae as the fish were cleaned after 

being precookedo 

Scales were collected from above the la t eral line near the 

second dorsal flno The first J or 4 spines were .taken from the 

first dorsal fin~ A cut was mnde anteriorly separating the connecting 

tissues of the spines and the supportlne;·· ·:1nt0rneurals thereby 
.-

obtaining the whole spine. The vertebra supporting the first 

haemal arch was collected from each fish. This is almost invariably 

on the tenth vortebra, and was readily identifiableo 

Some thirty scales have been mour1ted from the Japanese albacore 

sample, and those abow rings., Whether they· r epresent age marks has 

not been determined. The pilchard met.hod of cleaning and dry 

, , mounting seems most sati sfactory, but the process is slow. Every 

scale must be oeleoted as many are not readableo 
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The spines were dried and an approximate 0.5 m.m. section was 

cut from the base of the first dorsal spine with a jewelers' · fret 

saw. The sections show definite and easily read rings in the outer 

zone when mounted in a permanent balsam medi umo 1-1 owever, the inner 

zone or center of the spine is interspersed with numerous ducts. 

T•hese obli ters.te any rings that might be in this c.ent'I"al :region. 

No attempt has been ma.de to correlate the r1 ngs with age. 

Tbe vertebra were placed in .10 percent N Potassium hydroxide 

for several days and then fixed in 95 percent alcoholo This failed 

to produce readable rings, and further techni cal details are being 

sought before proceeding with this worko It is hope~ that the 

three methods tobether will produce a workable method of age determi­

nation for albacore possibly supported by one or both of the other 

( ) methods o 



Table 1. Numbers of Overlap Species at tho 20, 30, and l+O Percent 
Min:lma for As tori~ Otter Trawl Landings, June, 1942 and 

;7 1946. 

1942 - June u Astoria 1946 - June - Astor:ta 

19% 29~~ 391t 19% 29% 39% 

DOVER 31 • J.1 ;g_ 76 68 60 

Engllsh 0 0 0 16 6 2 

Petrale 0 0 0 7 2 l 

Rookfish 0 0 0 6 0 0 

ENGLISH 0 0 0 95 llii 65 

Dover ... 16 6 2 

PetreJ.e "" 16 7 1 

Rockfish ... 12 9 3 

PETRALE 37 .3E. .31 - !±! 3Q. 21 

( ) Dover 0 0 0 7 2 1 

English 0 0 0 16 7 1 

Rockfish 10 3 2 7 2 0 

ROCKFISH 12 6 6 ~ 37 32 

Dover• 0 0 0 8 0 0 

English 0 0 0 12 9 3 

Petrala 10 .3 2 7 2 0 

TOTAL LANDINGS FOR: 

lo 1942 &> Juno .., Astoria: 82 

2o 1946 - June "" As tori a: 20!~ 

---
--------
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Table 2o 

YEAR 

1942 

1943 

1943 

1944 

1944 

1945 

1945 

1'946 

Total Pounds Landed, Number of Triya, and Pounds Per Trip 
(Apr.=Sept . ) for Significant (~29% of total) Landings or 
Dover Sole at Astoria by Linkage Boats for 1942-1946, inclo, 
Together with Total Oregon Landings of Dover, Apr.-Sept. and 
Jano-Deco, for 1942-1946, incl. 

NO .. 
LANDINGS OF 
IN LBSo TRIPS 

1,370,802 86 

4,189,560 233 

5,27.5,086 284 

7.56,146 53 

826,476 58 
1:,61)9.5'83 93 

1,808,668 101 

2,203,208 180 

LBS. 
PER 
TRIP 

1.5,940 

17,981 

18,574 

14,267 

140250 

17,350 

17,908 

12,240 

TOTAL OREGON LANDINGS: 

(Apr. - Sept.) (Jan.-Dec.) 

2,108,278 2,308,508 

6,295,.580 6,431,666 

1,364,588 l,.593D469 

2,273:,292 2,,704.,216 

3,173,780 3,197,988 

~ -­---------
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YEAR 

1942 

1943 

1943 

194J.l. 

1944 

( ) 
J.9~t.5 

191+5 

1946 

) 

Total Pound:~ Landed, Number of ~•r~_ps D and Pounds Per Trip 
{Apro- Sept .. J for Significant ()29% of total) Landings of 
!ll+.e,lish Solq, at Astorla by Llnkage I3oata for• 1942~19l~6, 
inclo, Together with Total Oregon Landings or' English, 
Apr ,,=Sept. and Jnno =Dec., for 1942-1946, inclo 

NO. LBS. TOTAL OREGON LANDINGS 
LANDll'TGS OF PER 
IN LBS . TRIPS 'fRIP (Apr o•~Sep t.) ( Jann .. De C • ) 

4,065 2 2, 033 139:,326 227 , 793 

93 .> 676 17 5, ,510 

500,260 898,639 

90 a4,~3 16 5.~651 . 

107 D848 36 2~996 

658 1575 1.,057,,701 

960007 34 2 1) 824 

6lllJ60 12 5 v113 

510»756 l i, 096 , 601 

182 .1)553 28 6 0 !J20 

1 , 320 , 76~. 185 'l s, 139 J.,360,287 3S)950»609 
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\) 

YEAR 

1942 

194.3 

1943 

194l,l 

1944 

{ ) 
1945 

1945 

1946 

•rotal Poundn Landod., Numbe1' of 1.r1~1,ps, and Pounds Per Trip 
(Apr •'•»Sept.) for Signif'icant ()29% of total ) Landings of 
Petrale Sole at Astoria by Linkage Boats for 1942-1946, 
Incl., Together with 11'otal Oregon I~andings of English, 
Apr.-Sept. and Jano- Dec., for 1942=1946, incl. 

NO. LBS. TOTAL OREGON LANDINGS 
LANDINGS OF PER 
IN LBS. TRIPS TRIP (Apr.,-Sopt.) (Jan .... nee.) 

1.,327,455 168 7,902 3,318,846 3,745,236 

548.,70-0 67 8,190 

3,400,749 3,805,094 

657,938 79 8,328 

.351,867 52 6,767 

1,871,382 2.,019.,162 

400>0L~2 47 8,512 

218,567 35 6e245 

l.,151,872 1,574,143 

260,925 46 5p672 

624.,-721 J.48 4,221 2,695,619 211984,092 
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Table 5. Fishermen Selectivity Data 0y Species 
, 

DOVER 
Percent Percent 

Exp. Pounds Numbers Pounds Numbers Pounds Numbers Pounds Numbers Mesh 
Month No. Landed Landed Caught Ce.ught Discarded Discarded Discard Discard Size 

May 1 12480 6420 18850 13041 6369 6454 JJo79 49.49 4.9" 
June 3-i:- 32614 21503 32614 21503 -- -- -- -- 5.011 

June 5+ 2016 1438 3583 3535 1567 2097 43°73 59~33 3 .8 11 

a- 50311 July * 15352 8955 15352 8955 -- -- -- -... 
Aug., 9 11290 6865 13923 10440 2633 3575 18.91 34024 4.3 n 

Aug., 10* 11600 5629 11600 5629 - = -~ -- -- 5~3"? 
Au5 .. Ne1M-port 21075 11000 22959 12471 1884 •. 7- 8.21 lL,79 4-.6" 

]. J.4 J.. 

'l'otals 104411 60372 115298 72039 10884 11500 9o44 15096 

PETRALE · 

May 1 17596 8838 21645 13593 40.50 4758 18.71 35000 409 11 

Sept. 12 · 12622 6580 15794 9746 . 3171 3166 20e08 32~49 l• ~9" 
New~ort ,. -

Aug. 15794 84-ll 17039 9496 1246 1085 7 .. 31 11.43 5 .5" 
Rope 

Totals 48012 23829 54478 32835 8467 9009 15.54 27.44 

ENGLISH 

May 2 24497 28115 31971 43500 7475 15386 23.38 35037 Soon 
June t 1573 1470 3716 5881 211!.J L!l.Lll 57.67 75~00 4.611 

July 21727 24684 21727 24684 -- -~ -- -- 5.3" 
Augo 10 7021 7479 8069 9493 1048 2013 12.99 21.21 5.3n? 
Sept. 12 31478 32694 42385 51235 10906 18542 25073 36.,19 4o-9" 

Totals 86296 94442 107868 134793 21572 40352 20o0G 29094 

* No discard + Not considered a random sample and not used in computing totals or averageso 



Tabl e 6 0 Es t i mates of the Catch Compouitl on by Numbers Aboard 
Mi nk Food Boats, 1948 a (4 1/2" stre tched mesh cod- end) 

Drag Est. of total 
Date No o Percent by Numbers Pounds Landed 

Augo 8 1 
2 
3 

Aug. 9 1 
2 
3 
4 

Average 
for trip 

Augo 11 

Augo 12 

Average 
for trip 

Augo 17 

Augo 18 

Average 
for trip 

1 
2 
3 
1 
2 

1 
2 .. 
J. 

2 
3 
4 

Rex Engo Pet.Turbot Dover Hake Flounder Misco 

30 25 
30 
50 
40 
40 
50 
70 

4 44 

JO 
20 
5 

40 
JO 
40 
50 

15 
30 

6 

40 40 
11 

20 60 
70 
70 

5 60 
5 40 

70 

5 62 

8 

8 
8 
5 

5 

4 

l 

5 
5 
5 

3 

10 
30 

5 
6 

5 
30 

40 
20 
10 

15 
30 
20 
30 
35 

23 

15 
5 

15 
40 
10 

14 

22 
27 
5 

30 
20 
JO 
10 

21 

30 
20 
10 
10 
20 

18 

20 
15 
20 
15 
5 

20 

16 

Distributi on of Catch, all trips combined • . 

JOO 

5,500 
4,000 
3,500 

-10,000 
12,000 
11,000 

Bellingham Sole 
English " 

All used for mink food . 
Esti mated 10% used for food fish ; remainder for mink food o 
Large petral e used for food f ish; small for mink foodo Petrale 11 

Dover 
Skates 

II 

Hake 
Ar row-tooth 11 

Crabs 
Flounders 
. Dogfish 
Gr een rockf.1sh 
Or ange roc kf'i ah 
Ling cod 
Tr ue cod 
Black cod 
Ha libut 
Rex Sole 
Sand dabs 

All except a few large ones used for mink foodo 
All thrown back apparently in eood condition. 
All of them thrown back dead . 
All thrown back dead . 
Crabs thrown back mostly ln good condi tion. 
Estimated 10% used as human f ood ; rema inder for mink food o 
Livers removed and carcasses discarded • 
All used for mink food~ 
All used for mink fo.od o 

Large ones used for food fi sh; small ones for mink food. 
Large ones used for food fish; small ones for mink foodo 
Large ones used for food fish; small ones for mink food .. 
All returned to the water in ~ood cond ition. 
All used f or mink foodB 
All used f or mink fuodo 
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Table 7~ .Estimated Pounds of English Sole Used for Mink and Human Food 
From Three Sea Trips, 1948 

Estimated Estimated Estimated Estimated Estimated 
Estimated Number or Pounds of Number or Pounds of Pounds of 

Total Pounds of English Sole English Sole English Sole English Sole English Sole 
Pounds English Sole Used for 

. ,. ·'-.Da. t.e Landed Landed 

f_ug., lJ 31 , 191 9~COO 

--~uc- 1" 3 71 3 .. i. O c ;; 'I 4 2,338 

: ..• . .kugo 19 46,127 2L~,625 

~-',. Total 8l ,g 051 35,963 

HumS-.L-,, Food 

, ...... "".,,,., 
.. :C:..),; 

320 

3,373 

4,926 

Used for 
Human Food 

-: :::, ., -, 
.:. ~ -..J.:> 

320 

3,373 

4~926 

Used for 
Mink Food 

11.,096 

2,883 

30,360 

•. I "3-4/-~.$.) 'j 

Used for 
Min .. lc Food 

7,767 

2,018 

21~252 

31,037 

Large Enough 
for Filletins 

2,874 

747 

7,863 

11,484 
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Table 80 Tabulation by Areas of Returns From Questionnaires 
Sent to Mink Ranchers 

WEST OF COAST RANGE WILLAMETTE VALLEY 

1947 1948 1949 1-947 1948 1949 

Number of mink 12;006 16,708 20,649 6,681 10,186 10,874 
-

Pounds whoJe fish fed 343,400 452,900 760,047 60,050 150,750 195,594 

Pounds fillet scrap fed 874,534 1,211,388 1,180,334 344,150 474,295 564,475 

Other food fed 169,922 198,991 264,955 74,0~0 157;721 146,777 

Total pounds fed 1,387,856 1,863,279 2,205,336 478,210 782:,766 906,846 

Total food fed per mink 116 11.2 107 72 77 83 

EAST OF CASCADE MOUNTAINS 

1947 1948 1949 

Number of mink 144 215 
Pounds whole fiah fed t 

'· 
Mc 0 0 

" 
Pounds fillet scrap fed (~nf' orma ti on 0 945 
Other food fed 9.11600 15,456 
Total poUlldB fed 9,600 16,401 

- Total food fed per niink 67 76 
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Tnble 9. Estimated Poundages ~ed by Mink Far mers in 1947, 1948 and 
1949. Also Estimate of Mink Numbera . 

COAST 

1947 1948 

Number of Mink 80,040 83,540· 
Pounds whole fish 2,289,333 2,26i,'40 
Pounds fillet scrap 5,830,227 6,0.5, 0 
Other food 1,132,813 994,.95.5 

Total pounds fed 9,252,373 · 9,316,395 

EASTERN OREGON 

{}1947 1948 

Number of Mink 1,800 1,800 
Pounds whole fish 0 0 
Pounds fillet scrup 0 0 
Other food 120,000 12011,000 

Total pounds fed 120, 000 130.,000 

VALLl!:Y 

1947 ;i:9.4e 
Number of Mink 55,67:; . 67,907 
Pounds whole ·r1 ah 500,417 1,005,000 
Pounds fi~let acrap 2,867,917 3,161,967 
Other food 616,750 1,051,473 

Total pounds .fe4 3,985,084 .5, 21,.8 •. ~40 

ENTIHE STATE 

194,7 1:9413 . ... 

Number of Mink 137,515 1~_.3:,.,2.47 
Pounds w-hol.e · fish 2,789,750 3,26')',500 
Pounds fillet scrap 8,698,1~4 9,218,90~ 
Other food 1,869;5 3 2,166,42 

Total pounda fed 1.3,357,45'7 14,654,8.35 

{} No returns from questionno.ireao 
Estimated same as 19480 

1949 Total 

89,778 253,358 
. 3.,304,552 7,858,385 

5,131,086 17,019,0.5.3 
1,151,978 3,279,746 

9,588,416 28,157,184 

1949 Total 

1,792 5 • .392 
0 0 

7,875 
128,800 

7,875 
368,800 

136,675 376,675 

1949 Total 

63,956 187,547 
1,150,.5.53 2,655,970 
3,320.441 9,350,325 

863,394 2,531,617 

5,334,308 14,537,912 

1949 Total 

155,535 446,297 
~,455,105 10,514,355 

,460,202 26, 377,253 
2,144,172 6,180,.163 

15,059,479 43,071,771 
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Table 10. Mink Feed Samples, Astoria Area, 1949 

.c a co +> 
17.) <D .c 0 

j M ..c: .c .0 '0 It) 't1 0 .c (!) (!) ell CQ Q] 0 ,,-f 0 +> 't1 
It) rl ft, 17.) ,,-f .... ...-1 +> Ill ~ 0 I 0 

H ,,-f gj ,,-f § (!) s::~ ~~ ~ It) ::s (!) ~ 0 
(j) Cl) rl (!) MCD (!) rl (!) ft, 17.) +> CD ft, (D .!:d O.!:d .!:d aS +> rl ~ 

0 (!) 
I> ,-f tl(),--i +>r--i ><r--1 rlrl ~ ,0 0 gj ::s ft, d Q) () a, () 't1 () ,0 ::s ,0 Mr--1 J:; 
00 ~ 0 <I) 0 (!) 0 G) 0 aS as rl ~ MO .c l'.-40 r--iO a> 0 <I) ,-f as ..... M o 0 
0 Cl) µ:l Cl) P-4 Cl.I ix= (/.) '° Cl) 

CllO ~ Cl.I E-40 CJ) C, ix= '° ix= 
i:t: IX: Cl) aS Cl) H < Cl) E-4 

... 
January 14 (96 fish) 
Percent by weight 

in sample 6.3 3.1 4006 29.2 4.2 3.1 8.3 5 .. 2 

June 3 (158 fish) 
Percent by weight 

in sample 38.6 6 • .3 1.3 39o9 o.6 1,.3 o .. 6 2o5 1.9 1.9 1.9 3o2 

June 24 (139 fish) 
Percent by weight 

in sampla 44 .. 6 41).3 J6o7 007 3,6 2 o9 3 06 l.,4 .2o2 

July l (192 fish) 
Percent by weight 

in sample l9o0 3~0 8,o 27.,0 20o0 2J.O 

July 11 '. ( 238 f 1 sh) 
Percent by weigAt 

in s_a.rople 44.1 lo3 50o8 oj)4 2 ~1 0.4 0"8 
August 8 (129 fish) 
Percent by weight 

in sample 23 .3 21'! 7 o .• 8 46.5 3.1 0~8 J.9 
August 18 (278 fish) 
Percent by weight 

in sample 25.2 1.4 6706 2.9 1.8 1.1 

Total number in samples= 1230 
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Table llo Estimated Total Pounds by Species in Each Load Sampled, Mink Feed, Astoria A~da, 1949 

a 0) 
..c: M 

.a Q) ~ 
Q) 

'ti 0) Ol ,-i 

§ Q) " .... aS .... 
,c, ,-t Q) 'O a, .µ a) G) G) ,-I G) J:.< ID Q) 

aS ::s 'ti aS 
a) 

I> ,-t ~'6 ..:> ,-I t< ,-t ,-t ,-t a~ 0 
.!l 

~ 
Q) 0 Q) 0 G) 0 r-1 ~ MO aS 00 

p:: C/l Ol ell ellA rz. Cl) 80 C/l A AO'l rz:l Cl) p., ell 

January 14 . 
25 12 162 117 17 12 --

June 3 5261 859 177 5438 82 177 82 341 259 

June 24 22077 2129 18167 347 1782 143.6 

July 1 J.0868 1716 45576 

I 
July 11 . 12260 361 14122 111 584 111 

I August 8 3491 3251 120 6967 464 120 

I 
August 18 9783 543 26242 1128 699 427 

I Total Pounds 63740 . 8884 309 75674 1321 1804 2366 2176 358 271 
I 

% by spec1'3S, 
all landings 
combined 31.5 4°4 0.2 37.4 0.7 Oo9 . 1.2 1.1 0.2 0.1 
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Table 11-> Estimated Total Pounds by Species 1n Each Load S8.lllpled, Mink ?eed: Astoria Area, 1949 
(Continued) 

0) i1 
,Cl .s:: Cl) ,Cl 0 .s:: 'O C7) 0 (I) It) co 0 .... .µ ..... ..... ..... .µ a> r..c I 

~ ~ ~ r..c r..c 0) ::s Cl) ~ ri Q) 0~ ~ aj .µ ri w 0 (I) as ~ a, 0 r1 g '00 .0 ::s ,0 s:: 'O MM S't.1 .µ <IS MO Cl) 0 4> rt CiJ ..... 0 MO 00 0 Q 00::: CQ 0::: 0::: 0::: ell as ell ..:lo <ell E-40 E-4 

January 14 33 21 399 

June 3 259 259 436 13,630 
' 

June 24 1782 693 689 49,502 

July 1 1.5,1,44 11,~-40 13,156 57,200 

July 11 
222 27,771 

August 8 584 14,997 
I 
I August 18 38,822 

I Total Pounds 15,703 259 14,242 

I 

1.3,156 693 1311 33 21 202,32L 

'I, by apecies, . 

I all landings 
combined 7.~;~ 0.1 

I 

7o0 605 Oo.3 Oo6 -- •'!'> · .. ' 
~,~·;.·.,,. 
{f . ·. 

I 
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Te.ble 12 
Mink Food Samples, Newport, 1949 

Belling- Arrow-
Dover Ene• Pet. Rex r..am Sand Sand Floun- Rock- Ling tooth No. of fish 

July 16 Sole Sole Sole Sole Sole Sole Dabs ders fish Cod Sole Totals in sample 
cJ, by wt. 

80.9 53 in sample 7.1 7.1 2.4 2.4 
Est. total wto 
ln landinc.,; 613 6990 6l3 207 207 8,630 

July 20 
% by wt. 
in sample 3.4 58.6 10.3 3.4 2.J 2.3 4.6 14.9 96 

Est. total wt. 
in landing 358 616l!. 1083 358 24.2 242 l~Bu.. 1567 10,498 

July 28 
% by wto 

i::.:i s;;.i-:iple 20.4 38~8 2.0 6.1_ 24.5 802 42 
E..s -t, o -:o tal 1..-:t o 

in landing 2· 5 4- 466 24 73 294 98 1.,200 

Aug. 11 
% by wt . 

in sample 93;'8 3 .. 1 lo9 0 ~ f-, Oo6 203 
Est. total wt. 

in landing JJ+689 485 298 W+ 9i.i. 15::660 

Septo 8 
d . -f ,-o oy ~-r,;, 
in sample 1 .. .3 

Es to total 1·it:: 
51,,2 11.3 5.7 10 .. 1 5.7 8~8 ;_77 

in landing - ~3 L. 5t,.09 1069 ,.,1() 
';)-:" ! ~· 955 C:'30 _,, ✓ 832 9,466 

Total lbs. in 
all la.Tl.dings 
sampled 1339 33718 3214 863 1082 1197 1117 2399 73 294 98 45,454 
% by species, 
all landings 
combined 2.,_9 7l~.2 7o2 1.9 2.4 2.6 2o5 5.3 0.2 o .. 6 0.2 

Total number of f ish in aemples = 571 
.. 



Table 130 Pounds of various species of whole fish fed to mink, 
(J 1949 season. 

'} 

Percent of Coria t and Valley Mink 
Growers getting fish in Astoria A:rea 

67% 
(100 mink farmers) 

33% Percent getti.'1g food in Newport Area 
(50 mink farmers) 

Pounds whole fish fed in Coaet and Valley 
Pounds whole fish from Astoria Area 
Pounds whole fish from Newport Area and South 

4,455,105 
2,984,920 
1,470,185 

Pounds by Specien from Astoria Area 

Rex (37-4%) 1,116,360 

Dover (Jl.5%) 940,250 

Rockfish (2lo4~) 

English (404%) 

638,773 All others (5.J%) 
158,201 

131,336 

Pounds by Species from Newport Area 

Engt1ah (74.2%) 1,090,877 Flounder (5oJ~) 77,920 All others 10.4% 
152,899 

P~trale (7.2%) 105,853 Dover (2.S%) 42,635 

Pounds by Species Both Areas Combined 

English Sole 1,222,213 Rock.fish 638,773 

ftax ~ole 1,116,360 Pe tr a.le 105,853 

Dover Sole 982,865 Flounder 77,920 

All others 311,100 
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Length 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

( ) 38 
39 
40 
41 
42 
43 

~ 
46 
ti 

Totals 

--· :•\:· - ~: ~·. - -'..~--~;;.:;.:·--.:;-,-~ · .. ,~~ 
. _, . .,. -~ ··'-- ., _ .,.. . .,.. 

. .,.:.;, 
• ,t .. , .... ..._ ..... 

Table 14 
Length-Rrequency of Petrale Sole Used for Mink Food 
. Newport, 1949 

:Not 
Sexed Female 

1 2 

1 1 
1 1 

1 3 
2 

4 
1 
2 

1 

~- 17 

Male Total 

1 4 

3 5 
3 5 

4 
l 3 
1 1 
l l 

4 1 1 
3 

tt 2 

1 2 

1 1 

l l 

19 40 

~~----­------
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Figure _2_. Oregon Dover Sole Landings Expressed as Monthly 
Percentages of ,,nnual Totals, 1942-1946, incl. 
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i i t;ure 14 u;NGTH- FREQUENCY ENG LISH SOLE, AOO. 19, 1948 
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