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THE EFFECTS OP CERTAIN MARINE FISHES IN THE DIETS OF MINY. 

INTRODUCTION 

This report is the result of a nutrition1 atudy 

conducted with ranch iink, Mute1a vison (Schreber) 

(6, p.2Z5), during the period rrom My 1950 to January 

1951, at the Oregon State Co1Iee Experirnentìî Fur Fari, 

to determine if three Tarine fishes, when included in 

the rationß, would affect the growth and fur quality of 

rink. The three marine fish, wìtch occur abundantly off 

the Oreon coast, were Paøific hake, Merluccius pcucts 
(Ayres), arrowtoothed halibut, Athorethes stomias 

(Jordan and Gilbert), and black rockflsh, Sebstodes 

melanops (Girard). Each diet h s been evaluated as to 

rowth valuo, effect on fur color, arm pelt quality, 

as well as to the amount consumed of each ration. 

The project was inaugurated upon the suggestions 

of the members of the Oreon Fox and Mink AssociatIon, 

and was conducted under t he suuerviion of the Depart- 

ment of Fish and Game Management, Oregon Agriculture 

Experiment Station. Since the investigation involved 

three species of little utilIzed Oregon marine fishes, 

the marine biologists of the Oregon Fish Commission, 

also, Indicated interest in the observations. 

The Oregon State College Experimental Fur Farm, lo- 

cated at Corvallis, Oreon, was first established in 

1937 from funds provided by the Orecon legislature and 
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the United States Department of Agriculture, Office of 

Mriculture Experitnent St&ttons (5, p.1-2). After 

considering probletns ea1ing with 1. reproductIon In 

reg&ra to the artificial 1Iht ftctor (7, p.1), 

2. "Cha3tek" para1sIs In mink caused rron diets 

Including Eulachon, Tha1eichth pacificus (Richardson) 

(11, p.1), and 3. artificial inseminatIon of foxes, 

Vulpes fì1va (Desmrest) (7, p.$), the fur farm was 

insetivated in 1942 because of war conciltions. After 

that titne, activities, for a few months, were devoted 

to rabbit production proble:ns. 

a result of the expansion of the fur farming 

Industry In Oregon during the post-war priod, and 

because of the growing need for research in this Idu8- 

try, the 1949 Assembly of the Oreon legislature 

appropriated funds for the reestablishment of the 

experimental fur farm. It was through the interest of 

the rriembers of the Oregon Fox and Mink AssociatLon that 

this was accomplished and the experirental farn was 

reactivated in July 1949. 

In October 1949, the work was begun on the fur 

farm to renovate the buildtngs formerly used for 

experimental purposes. Two breeder buildings, figures 

i anc 2, and s feed room, figure , were finished in 

January 1950. DurIng the surner of 1950, a sa11 
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refrLertion unit and a pelter bu11din . , f1ures 10 

&iìU 11, conthinlng 1Ì0 pens, were completed. 

In Februcry 1950, 40 female nû 10 maie mink were 

celivered here. These niink ere uonted bj the 0re,o 

Fox and Mink Association, whose members had financially 

contributed for the purchase of them from two ranches. 

The mink were selected, by a committee of fur farmers, 

from the ranches f r. Ted Jacobs, T1lamook, and 

Mr. Victor Gibson, Salem. 

The purpose of the Oregon State Experimental Fur 

Farm is to serve the industry by experimentally working 

with the problems of the fur farrncrs, and to conduct the 

research along the lines believed to be of a pertinent 

value by the industry. It iS the desire of the experi- 

mental workers to keep the research as close to the 

industry as possible. It was with this idea in mind that 

this study was conducted utilizing the three marine fishes 

as suggested by the board of directors of the Oregon Fox 

and Mink Association. 

METHODS AND ATERIAIS 

THE PROBLEM. 

Experimental diets, including three seldom-utilized 

marine fishes, were given to mink to determine if they 



could be included, In part, in rations comnon1y fed on 

Ore3on fur farms. These widely-fed rtiona utilize the 

c&rcss* forms oUt' frequently caught huìran food fishes, 

but Gurïng periods of low sup1y of carcasses of fliletod 

fi8h, the mink producers have found it necessry to feed 

some whole fish. Therefore, it was desirable to find 

other adequ&te sources from whIch the fur breeder cou1d 

fill bis neeas while, at the same time, not being in 

conflict with the problem of declining stocks of some 

commercial fishes. With this icea in mind, the experi- 

mental work was undertsken, 

In April 1950, the board of directors of the Oregon 

Fox nd Mink Association met with members of the Depart- 

ment of Fish and Game Management at Oregon State College. 

During this meetin, suggestions were obtained from the 

fur farmers which were IncorDorated into the plan of 

the year's research, and three fish, Pacific hake, 

arrowtoothed lialibut, and black rockfish, were selected 

for use In the experimental diets. 

THE EXPERIMENTAL ANIMALS. 

In February 1950, forty female nd ten male mink 

* Explanation of carcass: Racks, or what remains after 
fillets have been taken from a fish. 
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were receiveu rrorn the Oregon Fox and Mink ÂssoclEtlon. 
During March 1950, these mink were mated, and as a result 
of the rnatincs, 155 kittens were born during the first 
two weeks of May. 0f Ithese 155 kittens, 75 were males 

and 80 were females. 

Thee mink remainec in litters until July 28. At 

that time they were separated into bhe experimental pens, 
figure 12, and started on the special diets. Although 

the most desirable cate of separation would have been 

July 1, experimental pens were not completed until late 
July. 

A basic group of four a1es and ten females was 

selected at the time of separatin: the litters. This 

group was formed with the emphasis on large 1tter size 
since the mink from this group now form part of the 
brood stock for the coming year. The diet fed these 
mink was a proven one in which the known requirements 
of the mink were met in order to form a basis with which 

to compare the other experimental diet groups. 
At the sugçzestion of Dr. J. R. Haag of the Depart- 

ment of Agricultural Chemistry, 

all mink were weighed as they w 

so that all ciet groups were as 

as thouht to be experimentally 
were comparable in results. 

Oregon State College, 
re placed in the groups 

even in average weight 

expedient and, therefore, 



FIgure 2. InterIor of breeder building showing type 
of breeder pen used 
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flce litter size 'as thouTtht to have sortie bearing 
on the ultimate size of the mink, the experimental 
groups were distributed es to litter size as well as to 
weht. The average litter size was Live ittens. One- 

fourth of the offsprin. were from litters containing 
one, two, three or four Iittens. These litters were 

designated as small. One-hal1 of the kittens were Iror. 
litters of five, six or seven young mink and were 

designated as from medium-sized litters. One-fourth 
of the offspring were from large litters containing 
eIght or nine kittens with litters containing seven 
kittens falling into the large class one-third of the 
time. 

After ton females and four males had been selected 
for the basic group, designated as Group I, from the 
total young stock of 80 females and 75 males, there 
remained 71 males and 70 females for dIstribution to 
other diets, 

It was thought that if three diets, containing 
varied oercentages of each experimental fish, were fed 
to the experImental groups of mInk, accurate observa- 
tions of the spocific fisia adequacy could be made. 

Since hcre were three experimental fish, three 
radatlons of each totaled nine diets. Each group 

included seven females and seven males, totaling 
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14 mink on each diet, Thus, 126 mink were distributed 

on nIne ciets, leaving 15 young mink for use in other 

feeding trials. 

To distribute each groups, as evenly as possblo, 

as to sexes, litter sizes and weights, two females were 

taken from small, three from rnedimi and two from large 

litters. A similar procedure was followed in selecting 

the males for these groups. 

Three additIonal diet groups were organized to 

include the remaining 15 young mink, together with 11 

adult females and two adult males which had faIled to 

reprouuce. Each of these three groups contained six 

females and three males. The feciales on each of the 

diets consisted of three or four adult females, and the 

remainder, of young stock. The adult ;a1es were placed 

in Groups XII and XIII, and the remaining males were 

kittens. The Groups XII and XIII, just mentioned, will 

be further explained under the headIng, The blets, 

The terms group and dIet will be interchanged; that 

is, Group III is synonymous with diet III. 

THE EXPERIyENTAL L lETS. 

After consulting with several fur farmers on the 

subject of the ratIons they were feeding to their 

animals, a basic diet was formulated. ThIs diet was 



intended to be fully adequate in every way so &s to 
produce and maintain a healthy group of young mink with 
which to comparo the :ink fed the experimental rations. 

This basic diet included the following ingredients: 
Basic meat 25.7% 
Red rockfish 24.7% 
Mixed flatflshes 42.2% 
Basic cereal r/4 

Since the research was to concern, primarily, the fish 
portion of each diet, basic meat and basic cereal 
portions were calculated for ali diets. These, too, 
were the result of a comparison of the ideas of several 
ranchers, and moderate amounts of cereal and meat were 

included as part of each diet. 
The basic neat consisted of 

13.8% tripe 731 horsemoat 
4.6k liver 

25.7 of total diet, by weight. 
The basic cereal consisted of 

1.85% wheat errn 
1.40% yeast 
1.40% alfalfa 
1.85% Ceri-mesi. (a Crown Mills 

product) 
.90k bone meal 

?.4O of the total diet, by weicht. 
All diets wexo supplemented with 2,000 1. U. of 

Vitamin A for each. mink. A concentrated fish oil was 

used as the source. The above proportions of the basic 
meat and cereal portions, expressed in percentages, by 
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weiht, remaIned constant throu;hout all the tiets, so 

tiat the fi8h etnployed were the only variable portions 

of the diets. Each of the three experimont&1 fish was 

included in ulets containing 6G.9, 5O.3 or 3.7% of 

each experimental fish. These expressed percentages 

are of the total diet, by weicht. Using this rane, it 

was thought that a fair indication of the particular 

fights adequacy ifl the ciet could be evaluatec. Table I 

ives constituents for each diet. 

SInce there were adult mInk in diet Groups XI, XII, 

and XIII, these particular groups were not cotiparable 

to the preceding groups, I tÌrough X, but served as 

indicators of rowth and pelt value because these goups, 

containinc. older ï:ink did not produce conclusive evidence 

of crowth and pelt value in comparison with the diet 

groups containing more and younger nink. 

All mink in lItters were feu twlce aily from 

May 28 to July 28. The mornIng feed during this period 

was saturated with whole milk. After July 28, when they 

were separated into experimental diet groups, the young 

mink wore fed once daIly. 

While on the diets, the mink were always fed more 

than they would consume so that the remaining portIon 

could be weighed in order to calculate the food consumed 

on eaci dIet. All fish used in the diets were caught 
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TABLE I 

CONSTITUENTS OF THE EXPERIMENTAL DIETS 

Experimental Percentages of Total 
Diet Grrns Dct b ieiht 

Group I (Basic) 
Basic meat 25.7 
Red rockfsh (carcass*) 24.7 
Mixed sole** 42.2 
Basic cereal 7.4 

Group II 
BaTc meat 25.7 
Hake 66.9 
Basic cereal 7.4 

Group III 
Basic meat 25.7 
Hake 5O. 
Red rockfish (carcass) 16.6 
Basic cereal 7.4 

Grouj IV 
BaTc meat 25.7 
Hake 3.7 
Red rockfish (carcass) io.6 
Mixed sole 16.6 
Basic cereal 7.4 

Grou' V 
aic meat 25.7 
Arrowtoothed halIbut 66.9 
Basic cereal 7.4 

Group VI 
3aIc meat 25,7 
Arrowtoothed halibut 5O. 
Red rockfish (carcass) 16.6 
Basic cereal 7.4 
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TABI I--continued 

Experimental Percentages of Total 
Diet Groups Diets by Weight 

Group Vil 
a? meat 25.7 
Arrowtoothod halibut 33.7 
Red rocfish (carcs) 16.6 
Mixed sole 16.6 
Basïc cereal 7.4 

Group VIII 
Basic meat 25.7 

B1ae1 rockfisb 66.9 
Basic cerei 7.4 

Group IX 
r' r' isc ea 

Black rockfish 50.3 
Red rockfish 16.6 
BasIc cereal 7.4 

Group X 
B&sic meat 25.7 
Black rockuish 33.7 
Red rocfisx 16.6 
Mixed sole 16.6 
Basic cereal 7.4 

Group Xi 
Basic meat 25.7 

22.3 
Red rockfish 22.3 
Mixed sole 22.3 
Basic cereal 7.4 

Grout XII 
JaI meat 25.7 
Arrowtoothed halibut 22.3 
Red rockflsh 22.3 
Mixed sole 22.3 
BasIc cereal 7.4 



TABLE I--continued 

Experimental Percentages of Total 
Liiet Groupa Diets bj eight 

222. XIII 
Basic meat 25.7 
Black rockfiah 22.3 
Red rockfish 22.3 
Mixed solo 22.3 
Basic cereal 7.4 

*Careass: Definition--racks or what reïaine after filleting. 
**Mixed sole: Conthined slippery flounder, lemon Lioun- 

der, longfinned flounder, and roundnose 
flounder. The lemon flounder and round- 
nose flounder were mostly carcasses. 
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off the Oregon coast and quick frozen upon arrival in 

Corvallis. The tripe, liver nd horsenieat were obtained 

locally and were also quick frozen. 

All feed wa prepared daily, having been thiwed by 

flowing tap water, and ground and rixed just prior to 

feeding. Extrere care was taken to oe certain that all 

feed was fresh and uncontaminated. The fish used in 

the diets were deviscerated, sined the food v1ue of 

the fish varies with the kinus and amounts of feed in 

the entrails. 

THE F131:. 

A short description of each fish used in the diets 

is listed below. This inforriation is supplemented by 

the identifying taxonomic characteristics which have 

been 1sted in appendix I. The biochemical analyses of 

each fish may be found in appendix IV. 

Black rockfish. Sebastodes melanops (Girard) 

This fish, figure 4, is a member of the genus 

Sebastodes, of which 24 species have been recorded as 

occurring off the Oregon coast (12, pp.73?5). It 

has been seldom used as a human food fish because of a 

color chan,e in the flesh, from a natural whiteness to 

a very cefinite green, which occurs upon cold storage. 
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Figure 3. Equipment used in preparing mink rations 



Blaek rookfih rango from 8outhern Alaska to Point 

Arguello, California, and will grow to a length of 

20 inches (12, p.7). Other naies soet1mes used wkien 

referring to this fish are b1ick rook-cod, black bass, 

bluefish and cherna (2, p.19). 

Early in the experiments it became apparent that 

another species of Sebastodos was accompanying, ifl 

varying amounts, the supplies cf the black rockf lab. 

Upon examination, the fish, commonly called gray cod, 

figure 5, checked with Sebastodes mystinus (Jordan and 

Gilbert), with the accepted cQrmon name of priest fish, 

except for the following characters: 

1. Sebastodes has 9 or 10 anal rays; the 

gray cod, on hand, have 8, 

2. The gray cod bas small postocular spines and 

also possesses supraocular and tympanic spines; Sebas- 

todes tinus does not. 

Pacific hake. Merluccius productus (Ayres) 

A member of the family, Merlucciidae, ioh is 

sometimes listed as a sub-fnmiiy of the cods, Gadidae, 

the Pacific hake, figure 6, is seldom used on the Pacific 

coast for human consumption (11, p.46). This is because 

of its soft flesh, which has a high water content and is, 

therefore, a very poor keeper. It has a range of from 
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18 

Figure 4. Black rockfish, Sebastodes 
me lanops 

pp 

Figure 5, Priest fish, Sebastodes 7US 



A1asca to the Gulf of CalifornIa (12, p.65), and crows 

to a length of about three feet. Other names for this 
fish are whitefish, b&däock", and butterfIsh (2, p.12). 

Arrowtoothed halibut Atheresthea stomias 
(Jordan and Gilbert) 

This flatfish, figure '7, is soft-fleshed, which 

makes it of small demand by humans for food, aithouch 
it has been f1leted for market upon raro occasIons. 
The range is from the Bering Sea to San Francisco 
(12, p.66). It occurs abundantly off Astoria, Oregon, 

durinz the summer months (8), and sometimes mows ta a 

length of about three feet (3, pp.310,311). Other 
names employed when referrinr to this fish are turbot, 
arrowtoothed sole, longjawed flounder and diamond- 

toothed sole (2, p.12). 
The above three fish were those used in the feeding 

experiments to etermine If they could be used wholly 
or in part to substitute for the fish listed below, which 

are commonly used ifl rations on Oregon mink farms. 
The following fish were used as certain percentages, 

by weiht, of supplements to the above fish, as may be 

observed in table I. 



Figure 6. Pacific hake, Merluccius 
productus 

Figure 7. Arrowtoothed halibut, Atheresthes 
stomias 
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Roundnose flounder. Eopsetti jorci&ni (Lock- 

ington) 

Since this fish is a doarb1e food fish, lt has, 

for many years, been a main source for the f1let1ng 

industry. It is second only to halibut in conmercia1 

importance of the members of Pleuronectides (11, p.l53). 

This desirability stems from the fact that a large steak 

of fish flesh may e2ily be taken from the carcass. For 

this reason, most of this species utilized in these 

tests were in carcass form. It grows to a length of 

24 inches and ranges from Unalaska to San Diego bay 

(12, p.67). Other naes used for this fish are brui, 

petrale and roundnose sole (2, p.12). 

Lemon flounder. Parophrys vetulus (Girard) 

Tiis fish la used, on a large scale, by the fishing 

industry as a source of fillets for human consumption 

(3, pp.321,322). For this reason, most of the lemon 

flounder used in the experimental diets was in carcass 

form. This fish has a range of from Unalaska to San 

Diego (12, p.G8), and grows to a longtb of 21 inches. 

Other names are pointed-nose sole, common sole and Eng- 

lish sole (2, p.1). 
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Longfinned flounder. G1ptocea lus Za4rUS 

(Lockinton) 

Phis IS lon1, slender flatfish, seldom used as 

a fIllet fish because a krge steak cannot be taken from 

it. Most of the longfinned flounder used in the experi- 

ments were whole fish. The range Is from the north 

Pacific to San Pedro bay (12, p.69). It soìietimea grows 

up to 20 inches (3, .326). Another name for the fish 

is rex sole (2, p.13). 

Slippery flounoer. Microstonius pacificus 

Lockitigton) 

Until 1947, tIis fish waa seldom utilized as human 

food in Oregon, but since then has been filloted in large 

volume. The slippery flounder tends to be somewhat soft- 

fleshed and gives off )arge amounts of mucous. In the 

experiments, about half of this flounder included in the 

diets was used in the carcass form. The range is from 

Alaska to San Diego, California (12, p.69), and reaches 

a length of 21 inches (3, p.32?). Other names are slime 

sole and Dover sole (2, p.13). 

Red rockfish. Sebastodes ruterimmus (Cramer) 

Red rockfish is a member of the genus Sebastodes, 
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or rockfishes. This fish is of gre&t cormercia1 

importance, an forms the 1r;est portion of the rockfish 

filleting inQustry. All of this species of fish used in 

the rìtions were carcìsses. The range is from south- 

eastern Alaska to San Diego (12, p.75). It is sometimes 

called rod rock cod and red snapper (2, p.19). 

THE BIOCHEMICAL ANALYSES 

Because the responses to these different dIets were 

not alike, it was hoped that certain reasons might be 

discovered for these differences throuL biochmica1 

analyses of the constituents of the various diets and 

of some of the individual fishes used. Each diet was 

analyzed for percentages of proteIn, fat, ash and water. 

These analyses were conducted by Dr. J. R. Haag 

and Howard Griffen, research assistant, of the Agri- 

culture Chemistry Department. 

The diet analyses are presented in table VI, and 

the individual fish analyses ay be seen in aìpendix IV. 

PROCEDURE IN WEIGHING 

All experimental mink were weighed, fgure B, to 

within one ounce every two weeks. This weighing was uone 

by two eople; one weighed mink while the other caught 



Figure 8. Weighing an experimental animal 

Figure 9. Selecting breeder mink 
from young stock 
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and trapped the animals. 

tJneaten food was weighed three times weekly during 

August and September, and at less frequent intervals 

during October and November. The uneaten food was 

weighed as pertaining to each diet group in order to 

calculate the rate or consumption. 

PROCEDURE IN RATING OF FUR COLOR OF LIVE ANIMALS. 

On November 1, 1950, rr. Micheal Dederer, president 

of tile Seattle Fur Exchange, graded the experinental 

animals in regard to fur color. 

He rated the mink ïfl the following ianner: 

#1 -- exoeedin, y dark color 
#2 -- dark color 
#3 -- brownish and light color 
#4 -- very joor color 

To report all groups on a comprab1e, arbftrary point 

basis, 100 was considered to be a perfect score ior a 

group contantng all #1 mink. Since the groups contained 

14 mink and approxi'i . ately seven, ¿l was given a 

value of seven )oints. Number 2 was designated as worth 

six ints, as five points and 4 as worth four points. 

Using the grades of Group I as an example, the total 

score has been calcu1ted below. 

Five mink rated as ? 5 x 7 pts. : 35 
Eight mink rated as 2 8 x G pts. : 48 
One mink rated as 3 i x 5 pts. 5 

Total 



This system was arbitrarily chosen to facilitate coripar- 

the various groups on the basis of fur color. All 

groups were rated as bove, and the total fur point 

values are listed in table III. 

PROCEDURE IN PELTING ATD RATING 0F PELTS. 

Usually during the month of November, ifl western 

Oregon, a mink's fur becomes prime, and for a period of 

two to three days the fur quality of the animal is at 

its peak, It is at this time that the pelt should bo 

taken. 

Partly to expand the breeding stock of the expon- 

mental fur farm, and partly to collect data on reproduc- 

tion, breeders were selected from each group diet, 

figure 9. They were picked according to diet group in 

orderto be continued on the experimental diets to 

collect breeding and reproduction data. The best 

animals froi each abt group were kept, being selected 

by the fur quality ratings of color made by Lr. )ederer, 

and as indicated by comparison of all members of the 

groups at pelting time. 

Appendix II lists the !ink kept for breeding nd 

the diet groups to which they belonged. 

As each mink was pelted, it was tagged according to 

the dIet which it hsd received. The date of eltIng was 
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recorded in order to observe if the period during which 

the fur became prime could be attributed to diet. The 

killIng and skinning was done by Sidney Fisher, a student 

at OreGon State College, who is skilled in the procedures 

of pelting. 

The finished pelts were offered for sale at the 

Decenber 12, 1950, publIc auction of the Seattle Fur 

Exchange. Prior to the sale, each pelt was graded and 

given an Individual price rating as listed In appendix II. 

This grading was done by r. Dederer and members of his 

staff. The mink pelts viere then placed in two groups, 

one of nales and one of females. Six of the poorest mink 

were placed in snaller lots so as not to lower the price 

average of the ]arger groups. 

Fifty-seven males were sold for 25.00 apiece, and 

the 51 females for :l5.25 each, which, plus the prices 

received for the part-lotted mink, brought a gain of 

2 364 .11. 

Data on the results 0f the pelt saies in regard to 

each experimental group may be found in table III. 

0133ER VATI ONS 

In the section called Discussion, all pertinent items 

will be discussed under each IndIvIdual diet group, while 

under this section of observatIons, ail oup diets have 
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been discussed in regard to pelt value, growth studies, 

food conuzption, etc. 

FUR COLOR RATING, 

As stated cbove, on November 1, 1950, Mr. Micheal 

Dederer graded each experimental aniial on the basis of 

fur color quality. Since these ratings were closely 

correlated with the actual croup pelt price averages they 

have been listed together in one table, table III. 

The color ratings of the different animals aro listed 

below as to diet groups. Computation of the arbitrary 

total potnt values for each group was carried out, using 

the method descrbod above in Methods and Materials. 

Group I. (Basic diet) 

The total score for this group amounted to 88 points. 

The group contained five #1 animals, two of which were 

females and the reainder, males. Eight mink, seven 

females and one male, were rated as #2, with the one 

remaining female rated as 5. The fur of the animals of 

thIs group was generally even, in above-average color 

with that of one female being exceptionally fine and dark. 

Group II. (66.9% hake) 

One male and one female were rated as 1, while four 



females and three males were rated /2 in thiagroup. 

Two of each sex rated #3, and one male was regarded as 

4. The total group point score was BO. It was noted 

that a majority of this rroup was especially thin-furred. 

Group III. (5O.3 hake) 

This group's total color score was 82 points. Number 

l's included two females and one male. Five males and 

one female wore rated #2, and four females and one malo as 

#3, Mink in this group tended to be brownIsh and sparsely 

furred. 

Group IV, (33,r/ hake) 

In this group were three mink rated as #1, one female 

and two males; four as #2, two of each sex; and seven as 

1/3, four females nd three males, to bring the total 

score to 80 points. MInk in this group had brownish 

underfur, 

Group V, (66,9 arrowtoothed halibut) 

Four animals rated as 1/I in this group, two mink of 

each sex. Four were 1/2, two of each sex, and six were #3, 

three males and three females, to çive a oup total of 

62 points. These mink tended to be brownish, 
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Group VI. (50,3% arrowtoothed halibut) 

The total rating of this group was 83 points, This 

included three mink as #1, one male and two females; 

seven as 12, three females and four malos; and four as 

3, two of each sex. The color of the fur of these 

anImals was undesirably brown. 

Group VII. (33.7% arrowtoothed halibut) 

Two mink, one of each sex, rated #1; ten as 

four females and six males; and 2 as 73, both females. 

These values totaled 84 points. Some of the mink in 

this group had a brownish cast In their fur. 

Group VIII. (60.9% black rockflsh) 

This black rookfish group receIved a score of 90 

points. It contained six 1/1 mink, four females and two 

males; seven as 2, three females and four males. One 

male was not rated because its fur was not properly shed 

at the time ofthese ratings. This male, when pelted, 
had a 24.00 value. The fur of the mink from this diet 
was very dark in color and evenly dark throurhout the 
group. 

Group IX. (50.3% black rockfish) 

The total rating for this group of mink was 86 points. 
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it contained Cive iink s -1, two females and three males; 

seven as Ç2, four females and three males; and one as //3, 

a female. One male from this diet dIed on August 20, 

1950. The death was not attributed to a faulty diet but 

to heat exhaustion. 

Group X, (33.7 black rockí'ish) 

Eighty-five was the total score of this croup 

containing three rated as 1, two females and one male; 

nine as ui2, four females and five males; and two as 

one of each sex. 

Groups VIII, IX and X were noted for their fine 

color. Each of these three groups mentioned was even in 

color, and these mink, especially in Groups VIII and IX, 

were very dark, both in undorfur and guard hair. 

Groups XI, XII and XIII were rated but are not 

comparable to the above groups. Since these three groups 

contained adult mink, the ratings were on a different 

basis. They will not be dIscussed here, but it Is well 

to say that they were nearly equal with one another, with 

Group XIII slightly lower than the other two groups in 

score valuo. 
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DATE OF PELTING 

Since effectivenos of the ration seemed to ffcct 

the time when the fur bocoes prime, a recox'Q wa kept 

of the cay when each mink was pelted. Althoughì the 

rsu1t.i were not cIer-cut, as ray be seen by consulting 

table II, certain indications may be con$idered. On the 

average, the diets containing hake nd arrowtoothed 

halibut proQuced mink which were later in priming than 

were those from the rockí'ish roups. Although there 

were only two animals peitso from Group I, most of' the 

rink on the u jet primed near the 21st of November. As 

the errowtoothed halibut content of the diet decreased, 

the priming tate of the mink c&e nearer the usual date 

of pelting of between the 21st end 28th of November. 

Groups XI, Xlii, and XIII were split riore wIdely into 

groups of priming because of the usual early priming of 

adults. 

OCCURRENCE OF ABNORMALITIES 

Very few mink on any of the experimental rations 

showed extreme abnormalities. However, a few did show 

red hipe, a condition in which the fur was not properly 

shed on the hip or hips. Three animals had serious cases 

of wet belly, commonly called "acidosis" by members of the 



TABLE II 

DATE OF PELTING IN REUTION TO GROUP DIET 

Group Toti1 Number Percentige Exper in' . entai 
No. Pelted frorri Fish in Diet ov. Joy. Nov, Lov. ec. 

Each Group . 12 19 21 28 3 

I 2 Basic 2 

II 9 66.9 Hake 4 5 

III lo 5O.3 Ilake 4 6 

Iv io 33I7 Hake 5 5 

V 9 66.9% Arrowtoothed 
halibut 4 1 4 

VI 9 5O.3 Arrowtoothed 
halibut 4 2 3 

VII 9 33V7 Arrowtootlied 
halibut 2 2 5 

VIII 9 66.9% Black rockf 18h 1 3 4 1 

IX B 5O.3) Black rockflsh 1 3 4 

X 10 33.7% B1ck rockfish 2 1 7 

9 22.3% Hake 1 7 1 

XII 9 22,3% Arrowtoothed 
halibut 2 4 3 

XIII 9 22.3% Black rockfish 4 1 4 



industry. One mink died on ÁuEust 20 of heat exhaustion0 

11e was a member of diet group IX, and In no ay could the 

diet be considered as a cause of the death, 

The anoinaiies which occurred are 1itOd below as to 

diet. 

The red-hipped mink were in groups IV, VII, and X, 

one male on each diet, Diet roups VI, VIII, and XII 

contained the mink which had "acidosis", and all were 

males. An adult male mink in diet croup XIII was extreuie- 

ly late in shedding. Diet groups IV, VII and X all 

contained l6.6 mixed flatfsh, Further research was 

nueued lefore the occurrence of these defects could be 

attributed to the diets, Diet croup VI contaIned 5O.3 

arrowtoothed halibut, diet VIII contained 66.9% black 

rockílsh, and diet group XI contained 22.3% hake. The 

occurrence of "acidosi' in these cases has not been 

attributed to diet cause but to chance. 

PELTING STATISTICS 

The observations described below were an average 

of the actual saie value of each mink that had been 

pelted and the estImated pelt value of the mink of each 

group which were kept £ox breeders. These averages are 

presented In table III. For information on estimated 

and actual pelt prices, see appendix II. The pelts 
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which averìged the highest price were from tne basic 

group ciet, both in the price averages of the females 

and males. Group IX, containing 5O.3 black rockfish, 

produced males which averaged the next highest price 

average of 26,42 and merited so on the basis of their 

fine color. Group VI, containing 5O.3 arrowtoothed 

halibut, produced mink rating a high price average 

because of the large size of the pelt. 

Group I. (Basic) 

The pelts from females averaged 18.l5 with a rango 

of from 17.00 to 2O.O0. The pelts of the malos brought 

an average of 27.93, ranging from 26.O0 to 329.50. The 

average of the male and female pelts combined was $23.04. 

Group II. (66.9% hake) 

Pelta of the females in this group averaged $13,14 

with a range of from $10.00 to $15.00. The male pelts 

ranged from 326.50 to Ç6.0O, to average $19.36. The 

average of the total male and female pelts was $16.25. 

Group III. (50.3% hake) 

In tbis group the females averaged 13.66 and ranged 

from $12.50 to $15.00. The average price for the males 

was $23.06 wIth a range of from $17.50 to $26.00. One 



female was mistakenly rated as a male in this pelt group, 

so its 23,OO value was averaged with the male group. 

The total pelt group average was lS.36. 

Group IV. (33.7% hake) 

With a range of from 12.5O to l5.00, the pelts of 

these females averaged l3.43. The male pelts averaged 

23.2l and ranged from l7.5O to c27.5O. The group 

average pelt value was l8.32. 

Groups II, III, and IV averages have been averaged 

to indicate the value of the group diets containing 

hake. This average was l7.64. 

Group V. (66.9% arrowtootlied halibut) 

The average pelt price of this group was l9.00, 

with the female pelts averaging :l3.5O and the males', 
averaging 24.5O. The price of the female pelts ranged 

from l2.5O to l5.00 while the price range of the malo 

pelts was from 22.00 to 28.00. 

Group VI. (50.3% arrowtoothed halibut) 

Female pelts in this group ranged from lO.00 to 
$18.00, averaging l5.2l. The male pelts brought from 
l9.00 to 128.OQ and averaged 25.O7. The average pelt 

valuo for the mink of this group was '2O.l4. 



Figure 10. Exterior of building in which pelter mink were housed 
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Group VII. (33.7 arrowtoothed halibut) 

The price of the female pelts of this group varied 

from l2.00 to l9.00. They averaged l7.O'7, while the 

malos' averared 24.5O with a price distribution of 

2l.00 to 3O.00. Total group pelt price averae was 

2O.79. 

The above three groups have been averaged to 

indicate the value of including arrowtoothed halibut in 

the dIet. This averace was l9.98. 

Group VIII. (66.9 black rockfish) 

Those male pelts varied from 2O,OO to 25.00 to 
average $22.43. The female pelts averaged l6.7l with 

a price distribution of l4.00 to $18.00. The total 
pelt average value for the group was $19.57. 

Group IX. (5O,3,3g black rockfish) 

The pelt price average for this group as $21.28, 

the Lerriales voraring $16.14 and the males, $26.42. The 

price of the female pelts ranged from $14.00 to $13.00 

and the piale pelts from $23.00 to 28.50. 

Gzoup X. (33.7% black rockfish) 

The price of these female pelts varied from $12.00 

to $18.50 and averaged $16.07. Price of the male pelts 



TABLE III 

PRICE AVERAGES OF PELT VALWLB, AND TOTAL SCORE VALUES OF FUR COLOR RATINGS, 
i3Y DIET 

Group Perccntge Experienta1 Average Average Average Average Toa1 
No. Fi8h in Diet Price-- Price-- PrIce / Price / Points of 

Females a1es Group FIsh Group Groups in 
Fur Color 

(Prc&sistcc in do1rocots)GraG1n 
I Basic 1U.15 27.93 23.04 88 

Ii 66.9:: hake 13.14 l9.6 1(3.25 17.64 80 
III 50.3% Hake l.66 23.06 l,36 l'7.64 82 
Iv 3.7% hat'e 16.43 23.21 18.32 r/.64 80 
V 66.9' Arrowtoothed 

halibut l3.5' 24.50 19.00 19.9d 82 
VI 5O. Arrowtoothed 

halibut 15.21 25.07 20.14 19.98 83 
VII 33.7 Arrowtoothed 

halibut 17.07 24,50 20.79 19.98 84 
VIII L36.9; B1aoi rockfish 16.71 22.43 1C.57 20.18 90 

Ix 50.3,1 Black rockflsh 16.14 26,42 21,28 20.18 88 
X 33.7% Black rockfish 16.0'? 23.29 19.68 20.18 85 

XI 22.34 Hake 15,50 23.83 19.67 8'? 

XII 22.3, Arrowtoothed 
halibut 17.50 24.00 20.75 82 

XIII 22,37 Black rockfish 14.92 22.33 18.03 82 
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ranged from Ç18.00 to 28.O0 with the average of 23.29. 

Total group pelt average waa 19.68. 

The above three groups pelt average was 20.l8 to 

indicato the relative value of Including black rockfish 

in the rations. 

The three following, diet groups should not be 

compared to the above groups when considering pelt value. 

They may be compared with one another to serve as indi- 

cators of relative pelt value. All mink in the groups 

below were pelted0 Price ranges have not been given as 

they would not be accurElte when including adults and 

young mink. 

Group XI (22. hake) 

Pelt price avorare for this group was $19,68 with 

females sveraging l5.50 and the males 423.33. 

Group XII (22.3g arrowtaothed halibut) 

Female pelts in this group averaged l7.50 and the 

malo pelts, 24.0O, to give a total average of 20.75. 

Group XIII (22.3 black rockfish) 

The total pelt average price for this group was 

418.63. The females broufht l4.92 average anti the 

males $22.33, 



The sinificnce of these pelt values in relation to 

the experimental diet haB been discussed under the indt 

vidual diCt groups in the section called Discussion. 

F3 3D CON$UPION 

The average daily consumption or each ration has 

been tabulated and has been listed below, This factor 

of amount of feed consumed becomes very Important to 

the fur farmer when he deals, not in ounces, but in 

hundred8 of pounds of feed each day, The average ounces 

consumed daily by each mink on a ration between August 14 

and November 10 are listed in table iV It was noted 

here that the growth rate table V 'ight also be considered 

at this point. It was found that as weather conditIons 

fluctuated, sodid the food consumption rate. A typical 

diet group showing such fluctuation is shown in figure 14. 

Group I (Basic) consumed, on the average, 6.38 ounces 

of food per mink perday for the period during which the 

ration was fed, specifically between August 14 nd Novem- 

ber 10. 

Group Ii (66. bake) bud the hiest consumption 

rate with 7,33 ounces of food per mink por day. 

Group III (50,3% hake) was next highest in rate of 

food consumption with 7.28 ounces per mink per day, 



Figure 11. Interior of pelter building 



TABLE IV 

AVERACE DAILY FOOD CONSUMPTION OF MINE 
IN EXP ERI'ENTAL DIET GROUPS 

FROM AUGUST 14 TO NOVE BER 28 

Group Percentage Experimental Ounces Per 
No. Fish Mink 

I Basic 6.38 
II 66.9% Hake 7.33 

III 50.3% Eake 7.28 
IV 33.7% Hake 7,23 
V 66.9% Arrowtoothed halibut 5.47 

VI 50,3% Arrowtoothed halibut 5,41 
VII 33.'7% Arrowtoothed halibut 6.15 

VIII 66.9% Black rockfish 6.43 
IX 50.3% B1ac; rockfish 5.80 
X 33.7% Black rockfish 6.57 

XI 22.3 ilake 5.82 
XII 22.3 Arrowtoothed halibut 5,11 

XIII 22.3, B1ck rockfiah 5.64 

followed br Group IV (337 hake) with 7.23 ounces. All 

dieta containing hake had high consumption rates and wore 

the only groups to exceed thè maximuri daily allowance of 

5/8 lb. per mink fed on all diets during the duration of 

the experIments. 

The consun2tion rate in roup V (66.9% arrowtoothed 

halibut) was 5.47 ounces per .nink per day which, with 

that of 5.41 ounces per mink per day of Group VI (50.3% 

arrowtoothed ha1ibut) constituted the lowest consup- 

tion rates when considering all rations, 

Group VII (33.7% arrowtootheQ halibut) had a some- 

what hither oonswnptlon rate at 6,15 ounces per mink 



Fißure 12. Section of four pelter pens showing type of pen 
used for experimental animals 



than did the two immediately preceding diets, due, 

porhaps, to the inclusion of solo, as has been simi- 

larly noted of croup X. 

Group VIII (66.9% black rockfish) is comparable 

to the basic Group I in rate of consumption at 6.45 

Group IX (5o.% black rockfish) had a. comparatively 

low food consumption rato by averaging 5.80 ounces 

consumed per mink per day, 

Grouo X (33,7% black rockriah), as noted above, 

had a hiher rate at 6.57 ounces, 

The Groups XI, XII and XIII, since they are not 

conpared with others, will be listed as indicators and 

will be compared with one another. 

Group XI (22.3% Ike) averaed 5.82 ounces per mink 

per day as cor pared with5.11 ounces for Oroup XII 

(22.3% arrovítoothed halibut) and 5,64 ounces for Group 

XIII (22.3 black rackfish). 

The relationship of food consumption to growth has 

been presented, in reference to individual experimental 

diet groups, under the heading of Discussion, 

APPEARANCE AND GENERAL CONDITION 

Since an adequate dIet IS ceneraily believeu to be 



Figure 13. Closeup of catch used on pelter pen door, patterned 
after those seen on the Robert Watt ranch, Bay Cit7, Oregon 
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one of the important factors In effecting desIrable 
fur appearance and the physical well-being of mink, 

to following paragraphs evaluate those aspects in 
reference to the experimental Iet groups. 

The animals on diet Qroup I (Basic) were considered 
normal; they produced sleek heavy fur and were healthy 
In appearance. Phe exhibIted no more than the usual 
aggressIveness. 

Mink of Group II (66.9% hake), from appearance, 

would be called deficIent zince theIr fur was sparse, 
ruffled and undesirably brownish in color. The mink 

were extremely nervous and hard to handle because they 
were vicious4 

Group III (50,3% hake) produced mink with fur which 

was not as sparse as those of croup II, although it was 

simIlarly brownish and ruffled. These mink, too, were 

nervous and abnormatlly agrrressive. 

Group IV (33,7% hake) produced mink whose fur and 

temperament compared closely with that of Group II. 
Group V (66.9%. arrowtoothed halibut) contained mink 

whIch appeared much larger than those of Groups II, III 
and IV. This size cifference was due, in part, o the 
lon Cur produced on mink of' this group. ThIs fur was 

brownish but dense. The temperament of these animals 
was comparable to those of roup I. 
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The mink of Groups Vi (5O,3; arrowtoothod halibut) 

and Vil (33.72 arrowtoothed halibut) pere corparable in 

agressivenea3 with those of Group V. The fur of these 

mink ws 1so dense and long, with the uard bair provid- 

Ing good coveree to the underfur, But as the percentage 

of arrowtoothed halibut in the diet decreased, the 

undesirable brownish color decreased, 

Groups VIII (66.9 black rockfish), IX (5O.3 black 

rockfish) and X (33.7 black rockfish) contained mink of 

normal temperament and f exceptional fur civality. The 

fur texture was excellent, accompanied by a desirable 

dark color. This was especially noted of the mink in 

diet Group IX. 

Mink of Groups XI (22.3% hake), XII (22,3% arrow- 

toothed halibut) and XIII (22.3% black rockfish) were 

of norral temperament but were of generally poorer fur 

quality than those mink in diet Group I. 

WEIGHT STUDIES 

The weights of the experimental anIiais taken biweek- 

ly from July 28 to November 10 have been averaod and 

appear in table V. Growth rates of each group, as 

computed from these averages, can be found in the growth 

graphs, figures 15 through 2n/. The most pertinent points 
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of the weight portion of the study have been noted below 

by group diets. 

Group I (Basiø) 

From July 28, when the average weight of the females 

was i pound 10 ounces, to November 18, when the average 

weight was 2 lb. i oz., the weight increase for the 

females averaged ? ounces. e1ghts taken on Novenber 18 

ranged from i lb. 10 oz. to 2 lb. 6 oz. 

For the males the initial average weight was 2 lb. 

5 oz, and the final average was 3 lb. 7 oz. The increase 

for this period was I ib. 2 oz,, on the average. Weights 

of the males ranged from 3 lb, 3 oz. to 3 lb, 12 oz. on 

November l, 

The final weighing of both sexes showed the highest 

avere weicht reached during the course of the expon- 

ment, 

Group II (66,9 hake) 

Initial weight of the females averaged i lb, 9 oz, 

as compared to i lb. B oz. average of November 18, to 

make, on the average, a i ounce loss per foale, At 

the la3t weighing, weIghts ran:ed from i lb. 3 oz. to 

1 lb, 13 oz. On October 7, the average weight reached 

the optimum at 1 lb. 10 oz, 
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On July 28, the ales averaged 2 lb. 5 oz. and at 
the close of the tests weighed the same averase to 
register no gain. November 18 weights ranged from 1 lb. 
10 oz. to 3 lb. On September 25, the average weight of 
the males reached 2 lb. 7 oz. 

Group III (50.3% hake) 

On July 23, the female 

11 oz. and on November 13 it 
averac;e weight gain of 4 oz. 
of weights taken on November 

2 1h. 8 oz. 

For the males the first 

verage weight was 1 lb. 
was 1 lb. 15 oz. for an 

per female mink. The range 

18 was i 1h. 10 oz. to 

average weight taken was 

2 lb. 2 oz. as compared to 2 lb. 15 oz. for the final 
weighing to average the weight increase st 13 oz. The 

weight range of this sex group was 1 lb. 15 oz. to 
3 lb. 11 oz. The November 18 weights were the highest 
average reached by the animals on this ration. 

Group IV (33,7 hake) 

Average weight taken of females on July 28 was 

I lb. 8 oz. November 18 weight average was I lb. 13 oz., 
which showed an average gain of 4 oz. Final weights of 
females varied from i lb. 6 oz. to 2 lb.3 oz. Highest 
averarc weight reached was 1 lb. 15 oz. on October 7. 
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The males of this group weighed 2 lb. 3 oz, at first 
weighing and 3 lb. 1 oz. on November 18. This made the 

average weight gain 14 oz. 3ìeights ranged from 2 lb. 
10 oz. to 3 lb. 7 oz. on November 18 when the highest 
weight average of the group was reached. 

Group V (66.9% arrowtoothod halibut) 

Weight of the females on July 28 was an average of 

i lb. 10 oz, as compared to the November 18 weighing of 

1 lb. 13 oz. for an average gain of 3 oz, per mink. On 

October 7 the hithest average weight was reached at 
2 lb. November 18 weighings varied fron 1 lb. 8 oz. to 
2 lb. 6 oz. 

On July 28, the males weighed 2 lb. 4 oz, and 

finished the experiment at 3 Ib. 3 oz, to show an average 

weight gain of 15 oz, per mink. November 13 weights 

ranged from 2 lb, li oz, to 4 lb. The optimum weight 

average for this diet was reached on November 4 at 3 lb. 
4 oz. 

Group VI (50.3% arrowtoothed halibut) 

The first average weight taken for females on this 
diet was I lb. 11 oz. in comparison with 1 lb. 15 oz. 
on November lB. An average gain of 4 oz, per mink with 
a rarie of from 1 lb. 9 oz. to 2 lb. 3 oz. at final 



TABLE V 

AVERAGE BIWEEKLY EIGHTS OF MINK IN EXPERIMENTAL DIET GROUPS 

Group Sex Diet Weights in Pouncs and Ounces - 

No. July Aug. Aug. Sept, Sept. Oct. iov Nov. 
28 9 26 9 23 9 ?l 4 18 

I F Basic 1-10 1-8 1-12 1-13 1-15 2-1 2-1 2-0 2-1 
: u Basic 2-5 2-3 2-9 2-11 2-15 3-3 3-5 6-6 3-7 

II F 66.9% hake 1-S 1-7 1-7 1-8 1-9 1-10 1-9 1-9 1-8 
II M 66.9 hake 2-5 2-2 2-5 2-5 2-7 2-7 2-7 2-3 2-5 

III F 5O.3;' hake l-11 1-S 1-10 1-11 1-11 1-14 1-14 1-14 1-15 
III M 503g hake 2-2 2-0 2- 2-7 2-9 2-13 2-12 2-13 2-15 
iv F 33.7% hake 1-3 1-7 1-10 1-12 1-13 1-15 1-13 1-13 1-13 
IV M 33.7% hako 2-3 2-1 2-5 2-8 2-11 2-14 2-14 3-0 3-1 
V F 66.9 arrowtoothed 

halibut l-10 1-8 1-11 1-12 1-12 2-0 1-14 1-13 1-13 
V Î 66.9% arrowtoothod 

halibut 2-4 2-0 2-8 2-11 2-14 3-3 3-2 3-4 3-3 
VI F 50.3% arrowtoothed 

haliout 1-11 1-10 1-13 1-15 1-15 2-0 2-1 1-15 1-15 
VI M 5O.3 arrowtoothed 

halibut 2-5 2-1 2-8 2-11 2-14 3-3 -5 3-5 3-4 
VII F 33.'7 arrowtoothed 

halibut 1_9 1-3 1-10 1-10 1-11 1-14 1-15 1-14 1-13 
VII i 33.7 arrowtoothed 

halibut 2-5 2-2 2-7 2-11 2-14 3-2 3-3 3-5 3-3 
VIII F 66.9% black 

rockfish 1-10 1-V 1-10 1-12 1-11 1-13 114 113 112 
VIII M 66.9% black och 2-5 1-15 2-5 2-82-112-13 2-15 3-03-0 

- -*--- 



TABLE V--continued 

Group Sex Diet Weights in Pounds .nc1 Ounces 
No. Ji1y Au, Aug. Sept. Sept. Oct. Oct. Nov. Nov. 

- 28 9 26 9 23 7 21 4 18 

Ix 5O.% b1ck 
roc fi$L 1-3 1-7 1-11 1-14 1-13 2-0 2-2 2-0 1-15 

Ix M 5O.3 black 
rockfish 2-2 2-0 2- 2-7 2-8 2-10 2-12 2-12 2-14 

X F 33.7% black 
rockfish 1-9 1-8 1-10 1-12 1-12 1-13 1-15 1-15 1-LS 

X M 33r% y f black 
rockflsh 2-2 2-1 2-5 2-7 2-9 2-13 2-14 6-1 3-0 

XI F 22.3% hake 1-9 1-9 1-10 1-10 1-12 1-13 1-14 1-12 
? 22.3, ha1e 2-2 2-3 2-4 2-2 2-3 2-5 2-7 

XII F 22,3% arrowtoothed 
hclibut 1-11 1-fl 1-11 1-12 1-14 1-15 2-0 

XII M 22.3% arrowtoothed 
ha1ut 2-? 2-10 2-12 2-LS 3-O 3-5 Z-3 

XIII F 22.3% 1 lack 
rockfish 1-10 1-11 1-13 1-14 1-14 2-0 1-13 

XIII M 22.3% baoi 
rocfsh 2-4 2-9 2-14 3-1 -4 3-8 3-5 

01 



weighing was noted. An optimum average of 2 1b I oz, 

wìs reached on Qotober 21. 

Average weicht of the males on July 28 wts 2 ib. 

2 oz. and the £im1 we1ghin avera(ced 3 lb. 4 oz, to 

constItute an average ath of 15 oz, The highest weirht 

of the group wa veraged on October 21 at 3 lb. 5 oz, 

November 1 weights ranged from 2 lb, 3 oz. to 3 lb. 

15 oz, 

Group VII (33.7 arrowtoothed Milbut) 

These females showed an average weight gaIn of 4 oz, 

by comparing the first weighing of i lb, 9 oz. to that of 

i lb. 13 oz., the average on November 18. hange of weit 

on November 18 was f ron i lb. 8 oz. to 2 1h. The highest 

average weight of this sex group occurred on October 21 

at I lb, 15 oz, 

Average veIghts of nales within this group progressed 

from 2 lb, 5 oz, on uly 28 to 3 ib. 3 oz., after an 

optimum had been reached of 3 lb, 5 oz, on Noveber 4. 

An average gain of 14 oz. was noted, Weights taken on 

November 18 variod from 2 lb, 7 oz, to 4 lb. I oz. 

Group VIII (66.9% black rockfish) 

Weights of July 28 for those females were averaged 

at i lb, li oz, After final weighings of 1 lb. 12 oz, 
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averE&e, a 2 oz. average gain was shown. November 18 

weigh1ns ranged from i lb. 10 oz. to I lb. 15 oz. The 

highest weicht average for t1is ex group was reached 

on October 21 at i lb. 14 oz. 

Lalcs ained 11 oz. each, on the average, after 

havinC reglatered an n1t1u1 2 lb. 5 oz. and a final 

z lb. Weighings on iovernber 18 ranged from 2 lb. 1 oz, 

to 4 lb. i O. The final weighing w&s the hihe8t, when 

averaed, of the biweekly wei.hts. 

Group IX (5O.3> black rockfish) 

Females averaged i lb. G oz. ori July 28 in compari- 

son with i lb. 15 oz, on November 16 to make an average 

rain of 7 oz. On the latter date the weights ranged 

from i lb. 8 oz. to 2 ib. 12 oz, The group averaged 

2 lb. 2 oz. on October 21. 

Males weighed 2 lb. 2 oz, average on July 28 and 

2 lb. 14 oz, on November 18 to average a gain of 12 oz. 

per nink. Weight$ ranged from 2 lb. li oz. to 3 ib. on 

November lB. These November 18 weights were the highest 

reached in this sex group durinßthe run of the tests. 

Group X (33.7% black rockfish) 

This group of fea1es ranged from i lb. 7 oz. on 

July 28, to I lb, 13 oz. on November 18, to average a 
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gain of 6 oz. per mink. On October 21, these fenales 

averaged i ib. 15 oz. November 18 the weights varied 

from 1 lb. 9 oz. to 2 lb. i oz. 

Males averaged 2 lb. 2 oz. on July 28 and weighed 

e lb. on November 18 when the weights ranged from 2 lb. 

6 oz. to 3 lb. 13 oz. The average weight gatn was 

14 oz. Optimum weight average of thIs group was reached 

on November 4 at 3 lb. i oz. 

The three experimental groups containing some adult 

mink, Groups XI, XII and XIII, should not be compared 

with the above ten groups, so they will be considered 

after a number of generai observations have been recorded 

on the above oups. 

Since in many species of mammals, females reach 

maturity before the maies, and as may be seen In the 

growth graphs, it would appear that the femies on the 

above diets were more near maturity than were the males 

when placed in the ïet groups. They did not show 

extensive weight losses and gains, and were, therefore, 

not affected to such a degree as were the males, which 

were still in fast-growing period. 

The drop in weig . )hts, of the mejority of groups, 

toward the end oÍ' the experiments is attrIbuted, in part, 

to the maturing of the animals. 

The point when an animal on a deficient diet such 
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as those including above 33.7% hake had used sil itS 

stored potentials such as vitamIns and/or minerals was 

not apparent so much in weight loss as in general con- 

dition. Fur became ruff led and the oeared not 

normal. 

9roups XI, XII and XIII contained fewer mink than 

above croups and also contained adults. These groups 

were used only as indicators and were not regarded as 

having given definite facts. Only average weight ins 

will be given for the following groups: 

Group XI (22,3% hake) 

For females in this group the average weight am 

was 3 oz, and for the males, 5 oz. for the period from 

August 9 to November 4. 

Group XII (22.3% arrowtoothed halibut) 

For the sane period In this group, the average 

weight gain per feriale was 5 oz. The malos gained 12 01. 

on the average. 

Group XIII (22,3 black roekfish) 

An average of 3 oz. and i lb. i 0. gain was regis- 

tered by the females an males respectively of this group 

for the period between Auust 9 and Novetber 4. 
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THE BIOCHEMICAL ANALYSES 

When consiaerin, the diet analyses by Dr. Haag and 

Howard Griffin it becane evident that the diet constitu- 
ents had played a large part in guiding growth and fur 
quality. Table VI contains the analyses of the various 

exprirnental diets. 
Diets containing arrowtoothed halibut had very high 

fat contents which decreased when fltf1sh were added. 

The uiot of Group V, which contained only arrowtoothed 

halibut as the fish ortion of the diet, had a much 

lower protein content than when reu rockfish and red rock- 

fish and flatfish were added, as in Groups VI and VII. 

Ilake diets iiad the lowest fat contents excejt when 

reti roakfish was added. These same diets, Grous II, 

III and IV, had high protein, especially Group II, 

containing 66.9% hake. 

Black rockfish diets had relatively high protein 

contents anû, when red rockfish was sdded, had also a 

high fat content. Also, diets fed to Groups VIII and 

Ix were high in ash content. 

In ciet Groups XI, XII and XIII, all constituents 

seemed to be comparable except the high fat content of 

diet XII, an arrowtoothed halibut-containing diet, and 

the high ash content of diet XI, a hake-containing diet. 
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TABLE VI 

BIOCHE!ICAL ANALYSES OF EXPERIMENTAL DIETS 

MINK FOOD SAMPLES* 

Group Number Dry Dr, 13 asis 
and Diet Matter » Pro- bTPa 

______________________________ t e in 

Group I (Basic) 
Basic meat**--28% 22,9 46.35 12.88 26.85 
Red rockrish--26 
ixed f1atfish--46 

Group II 
B93iC meat--28% 19.8 64.25 10,11 20.19 
iIake--72 

Group III 
asio neat--28 2Z,6 56.10 11.31 23.07 

Hake-- 54% 
Red rockfish--18% 

Group IV 
Basic meat--28% 22.2 54.35 11.24 22.20 
Kake--6% 
Rod rockfisb--18% 
Mixed flatfish--18% 

GrouD V 
Basic î'ieat--28% 24.1 49.55 9.91 36.44 
Arrowtoothed haltbut--72% 

Grow VI 
Basic ment--28% 26,3 48.45 10.84 37.95 
Arrowtoothed ha11but--54 
Red rockfish--18 

Group VII 
Basic meat--28% 24.6 5775 10.97 33,70 
Arrowtoothed halibut--36% 
Re& rockfish--18% 
Mixed £latfish--18% 

Group VIII 
Basic meat--28; 22,9 59.75 13,05 21.13 
B1ick rockfish--72% 
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TABL. VI--continueci 

Group Number Dry Basis 
and Diet Matter TPro- Fat 

______________ t e in 

Group IX. 

Basic meat--23% 22.9 57.35 12.43 23.86 
Black rockfish--54 
Red rockfish--18% 

Group X 
Basic rneat--29% 24.2 56.55 11.35 23.30 
Black rockfish--36% 
Red rockfish--l3 
Mixed f latfish--l8% 

Grouo XI 
Basic rneat--28; 23.1 55.10 13.17 23.30 
Hake--24 
Red rockfish--24) 
Mixed f1atfish--24; 

Group XII 
Basto eat--28% 23.8 55.70 11.73 32.87 
Arrowtoothed halibut--24% 
Red rockfish--24% 
Mixed f1atrish--24 

Group XIII 
Basic meat--28% 22.4 55.10 11.73 26.66 
Black rockrish-24% 
Red rockfish--24% 
IIxed f1atfish--24 

Basic cereal***(not included 92.1 26.40 14.68 7.17 
in above analyses) 

* Percenta6 es of the constituents of the uiets differ from 
those in table I because herein cereal pereoritaes are 
not contained in the 100% total. 

** Bac meat contains 15% tripe, 8% horsereat, 5; liver. 
*I* Basic cereal contains 2 wheat germ, 1 yeast, 

1 alfalfa meal, 2% Ceri-mesi, 1 bone ea1. 
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SUGGESTIONS FOR FURTHER RESEARCH 

On the bs1s of these 3tuÛies, suggestions for fur- 

ther research have been made. Experimental Qiets contaIn- 

Ing mixtures of lake and arrowtoothod halibut might prove 

to be valuable. An experimental ciet in which arrowtootheu 

halibut would be the main constituent could 'be fed to 

growing iink while a diet In which black rockfish was the 

principal fish might be fed tleae sarre mink while their 

fur became prime. Diets containing percentages, other 

than those used in these experiments, of these sanie fish 

might prove to be of sorne value. Perhaps diets contaIning 

principal.y hake could be supo1ementod to great advantage, 

with someof the rowth stimulating factors, such as 

vitamin Bj2. 

DISCUSSION 

Below is listed a summary of the observations by 

groups and any conclusions which bave been urawn from 

those observations by group diets. 

GROUP I 

Group I, considered a reliable average of the 

adequate diets fed on Oregon fur farms today, provided 

a standard with whIch to compare the other experimental 
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group dieta. 

This diet consisted of the foliowing ingredients: 

13581e :eat 25.7% 
Basic cereal 7.4% 
Red rockfish 24.7% 
Mixed flatfish 42.2% 
2,000 1. U. Vitamin A/mink 

The Group I diet was analyzed and found to contain 

22.9% dry matter and, on a dry basis, 46.5% protein, 

12.88% ssh and 26.85 fat. These figures ight be 

considered a basis with which to compare the analyzes 

of the other experimental diet groups. 

The average weight gain per mink from July 28 to 

November 18 for Group I was 7 oz. for the females and 

i lb. 2 oz. for the males. This weight gain was the 

highest avera:ed during the period in which weihts 

were taken, of any experimental group. 

This group averaged a food consumption rate of 

6.38 oz. per mink per day from August 14 to November 10, 

which was considered as normal. 

Pelt average for all of Group I was $2.04, for the 

feales, 18.l5 por pelt, and for the males, Ç27.93. The 

fur color ratiw: score was BG points. 

The mink in t1is group, it was concluded, received 

an adequate ciet so that all of their basic requirements 

were :ret, as Lar a could be ascertained from the know- 

ledge at the disposal of the experimental workers, The 
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pelts priced well and were rated as being of high value 

on a fur color basis. 

The urpose of the experiient was not to prove that 
this basic ûict was superior to all other experimental 

ulets feu, but to ascertain if the designated Lrine 

fishes, Pacific hake, arrowtoothed halibut and black rock- 

fish, could be used 5n diets as adequate substitutes for 
the fish comrionly used on fur farms tocay and Included in 
the basic group diet, 

With this in mind, the following groups will be 

discussed. Ash content will hereafter not be r-entioned 

in the summarization and conclusion as it was not 

considered to be a controlling factor herein. 

GROUP II 

The diet included the followIng constituents: 
Easic neat 25.'7 
Basic cereal 
Hake 66.9% 
2,000 I. U. Vitamin A/mink 

The biochemical analysis showed this diet as havIng 

the lowest fat content on the dry basis, and the highest 
protein content, dry basis, of all diets considered. 

Percentage of the fat was 20.19 while that of protein 
was 64.25. The ash content was comparable to the other 
diets. 

When considering weight ain, Group II diet proved 
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inadequate by regiatering a 2 oz. average loss for the 

females and no gain for the ra1e8 for the period of 

July 28 to November 18. In corcparison with this weight 

loss the mink on this diet consumed more than the mink 

on any other diet with an intake of 7.33 oz. per mink 

por day, on the average. 

After being given the rating of 80 points, color 

basta, these iink brought an average price of l6.25 per 

mink pelt. The females broigbt Ç13.14 per pelt while 

the males were priced at l9.36 per pelt, on the average. 

This group was late in priming in comparison with the 

basic group. 

Conclusions urawn from these observations würe: 

1. This diet was not adequate anu was not recommended 

for use eIther as a growth ration or as a furring-out feed. 

2. When considering the constituent analysis, it 

seemed evident that high protein content did not 

necessarily promote growth and proper prirring. 

3. The general conclusion was that this diet was 

deficient, in that consutption was high and yet there 

vas no growth, and some weight loss, of mink on this diet. 

4. As may be observed in the followin conclusions, 

the low fat content was presuied to have been correlated 

with the lack of growth of mink on this diet. 
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FIGURE 26 

GROWTH CURVES 
SHOWING 

AVERAGE BIWEEKLY WEIGHTS OF 
NINE MINK ON EXPERIMENTAL DIET 

GROUP XII ( 22.3% Arrowtoothed Halibut) 

THREE MALES SIX FEMALES 
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GR3UP III 

Phis diet included: 

Basic meat 25.7% 
Basic cereal 7.4% 
Hake 50.3% 
Red rockfish 16.6% 

Éith the addition of red rockfish to the hake portion 

of the clet, the fat content was increased from 2O.19, 

as in roup II, to 28.07%, dry basis. The protein content 

was 56.10%, cry basis, and was not considered a control- 

ling factor. 

Mink fed this diet gained 3 oz. average per female 

and 13 oz. average per male during the aforementioned 

period during which the 1nk were weighed. These mink 

consumed 7.28 cz. per mink per day, a high amount in 

comparison with most other croups. 

Pelt price average for the whole group was l8.36, 

13.66 for the female pelts and 2.06 for the male pelts. 

The color rating was 82 points.. 

Conclusions regarding these observations were: 

1. As indicated by the observations, although growth 

was oromoted by the addition of red rockfish to the hake 

diet, this ration was not considered adequate. The 

animals were "hih-strung", nervous and appeared to be 

deficient in certain basic food requirement and fur 

deve lopment needs. 
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2. This ratin woulu not be recommended for feed 

during the pro-pelting. period. As evidenced by the prices 

received from the sale of pelts from this proup, the pelts 

were unsatisfactorily below averao. 

3. The addition of red rockfish, high in fat content, 

proved enough of a stimulus to cause 5 oz. more Rain per 

female arid 13 oz. more gain per male m±nk than as 

observed in Group II, whore the diet contained 66.9% hake. 

GROUP IV 

This diet included: 

Basic cereal 7.4% 
Basic meat 25,7% 
Flstfish 16.6% 
Hake 3.7: 
Red rockfish 16.6% 

The fat content was 22.2%, dry basis, and the 

protein 54.34%, dry basis. 

As observed, the females gained an average of 4 oz. 

and the a1es, 14 oz. average, during 

July 28 to November 10. Color rating 

83 points and the pelt value for both 

was 18.32. Far the females it was 

malas, 23.21. 

the period from 

for the group was 

males and females 

L3.43 and for the 

The appearance and teniper&nent of these dnk vas not 

normal and was conßidered undesirable. These mink 

consumed 7.23 oz. per mink per day, average. 



Conclusions drawn from the above summary were: 

1. On a diet containing 33.7 hake, the mink did 

not respond either in regürd to growth or pelt value. 

This diet would not be recommended, therefore, for either 

purpose, 

2. Food consumption was high, indicating that while 

the diet was not considered deficient enttrely in growth- 

prc»oting factors, it was assumed to be lower in them 

than the level found in the basic diet, 

GROUP V 

This diet nciuded: 

Basic meat 25.7 
Basic cereal 
Arrowtoothed halibut 
2,000 I. U. Vitamin A/mink 

TIia ration, high in fat content, with 36.44, dry 

basis, promoted owth averages of 3 oz. pr female mink 
and 15 os, per male c uring the weighing period. 

The pelts averaged l.5Oper female and $24.50 for 

the ales to make a group average of 1O.00. The mtnk 

had a color rating of 82 points on November 1, The food 

consumption rate was low at 5.47 oz. per mink per day. 

A protein content of 49.55%, dry food, was observed from 

the analyses. 

Conclusions were: 

1. The food. consumption rate or this group was low, 



FIgure 28. Eìterior of breeder building recently completed, 
as patterned after those seen on the Andrew Waris ranch, 

Clatskanie, Oregon 
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while the diet still supported good growth. 

2. The diet was unsatisfactory as a furring-out 

diet because of the tendency toward a definite brownish 

cast to the fur, considered undesïrable in natural ranch 

mink, 

3. Animals on this diet produced heavy fur, indi- 

cating a rnore nearly adequate dïet than those containing 

hake, although it still was not on the level of the 

basic Group I. 

This diet included: 

Arrowtoothed halibut 50.3% 
Red rockfish 16.6% 
BaSIC cereal 7.4% 
Basic meat 25.7% 
2,000 1. U. Vitamin A/mink 

A combInation of two fatty fishes, arrowtoothed 

a1ibut and red rockfish, contributed toward the hgheet 

fat content of all diets, 37,95%, dry basis. The pro- 

tein was not considered to have been a controlling factor. 

Conclusions drawn from these observations are: 

1. From a growth standpoint this diet would be 

recormiended, since good growth was promoted despite low 

food consumption. heavily-furred, large iink indicated 

that thIs was an adequate clot for growing animals. 

2. This diet would not be recommended for color 
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production or as a diet for niink whose fur was beco'ing 

prime, as indicated by the 83 points color rating. These 

£ur8 were undesirably brown, as was the case of all mink 

on the diets containing arrowtoothed ha1but. 

GROUP VII 

This diet included: 

Arrowtoathed halibut 33.7 
Mixed flatfish 16.6% 
Red rockfish 16.6% 
Basic meat 25.7% 
Basic cereal 7.4% 
2,OO I. U. Vitamin A/mink 

The fat content of this diet, dry basis, was 

33.7 whIle the protein percentage, dry basis, was 57.75, 

the highest rotein content of the arrowtoothed halibut 

groups. 

The average gain of females during the period of 

July 28 to ovomber 18 was 4 cz. and for the males, 

14 oz. The fur color for this group rated 84 points. 

Consumption rate was comparable with the basic group at 

6,15 oz. 

Female pelt value was l7.O7 per pelt and the male, 

24.5O, to make a total roup average of 2O.79 per pelt. 

Conclusions which wore drawn from these results were: 

1. These mink were not as brownish, when pelted, as 

were those in Groups V and VI. However, they were not as 

lare as the mink In Group VI. 



2. The food consumption rate was higher than in the 

above Groups V and VI, givIng evIdence to the assurntion 
that as mixed f latfish was added to the arrowtoothed 

halibut diet, the diet became loss concentrated. 

3, This diet might be recomiended as a substitute 
for the diet fed Group I for a growth diet for roung mink, 

although It did not bear as iuch merit on this basis as 

did the übt fed to Group VI. 

GROUP VIII 

The constituents of this diet were: 

Black rockfish 66.9% 
BasIc cereal ) 7,4% 
Basic meat 25,7% 
2,000 I. U. Vitamin A/ mink 

A comparatively low fat content, 21.13%, dry basis, 
was observed along with a high protein content of 57.75%. 

The r.ink on this diet made moderate gains, averaging 

2 oz. per female and 11 oz. per male for the period from 

July 28 to November 18. 

The rate of food consumption may be compared with 

that of Group i (Basic) at 6.43 oz. per 

average. The female pelts averaged 16 

22,43, the combination of which made a 

average of 19.57. This group rated 90 

2 poInts higher than tiie anma1s on the 

mink per day 

.71 and the males 

total group 

points on color, 
basic diet, 

Conclusions advanced on the above observations were: 
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1. Although the weight gain and, therefore, the 

pelt size was not as large as was desIrable, the mink on 

this diet were of exceptionally Line color. The fur was 

very dark and evenly colored throughout the croup. 

2, This diet mIght not be recommended for a growth 

diet, but might be valuable for use as a furring-out 

diet. It does not, however, gain the merit of the diet 

of Group IX, following. 

3. The low fat gantent of the diet, 21.13% dry 

basis, may be said to have been responsible for the lack 

of growth of the mink on this diet. 

GROUP IX 

This diet included: 

Black rockfish 50.3% 
Re rockfish 16.6% 
Basic cereal 7.4% 
Basic meat 25.7% 
2,000 I. U. Vitamin A/mink 

Seven ounces per feralo and 12 ounces per male were 

the average weIrht gains of the iiink on this diet. 1ood 

consumption rate was low at 5.80 oz. per mink per day. 

The fat content of the diet was cparab1e with 

that of the basIc diet at 28.86% drybasis. 
A high 

protein content of 57.35% was observed. 

These mink rated 88 points on color and brought an 

average of $21.28 per pelt. The males were everared at 



Figure 29. Interior of breeder building recently completed 
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26.42 and the females at 16.14. 

Conclusions drawn from these otervation$ were: 

1. Phi.s diet is the most hith1y recomenUed for 

feeuin to mink oecorning. primo of tnosc foci, The nink 

on this diet rieritec the hih prices they received, 

not for size of pelt as the mink in Group VI, but for 

fine color. The çroup was evenly dark in color 

throuiout. 

2. The low food consumption rate was a desirable 

factor when considering cost of diet. 

3. Again, it was observed that with an increase 

in fat content, that is, with the addition of red rock- 

fish, the growth was increased, and when combined with 

the black rockfisb, the previously ob$erved brownish 

cast of prime fur of mink on high fat diets, such as 

the of Groups V and Vi, was not seen. 

GROUP X 

This diet consisted of: 

Flatfish 
Red rockfish 16.8% 
Black rockfish 33.7% 
Basic cereal 7.4% 
Basic meat 25.7% 
2,000 I. U. VItamin A/mink 

The fat and protein contents were not considered as 

controlling factors in this diet. 

These mink consumed 6.57 oz. per mink per &ay during 
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the August 14 to November 10 perIod and registered an 

average weight gain of 6 oz. per female and 14 oz. per 

male during the July 28 to August 18 period. 

Pelt values were 16.07 average for females and 

23.29 for males to make a group average of Ç19.68 per 

mink. The color rating ,iven on November 1 was 85 points. 

Conclusions were: 

1. These mink were unosirab1y browner than those 

animals making up Groups VIII ¿md IX. the mai68 showed 

a slightly higher weight gain than did those in Group IX 

but t1Is was offset by a lower pelt valuo because of 

poorer color. 

2. Food consumption was comparable with the basic 

group although slightly higher, but this diet would not 

be recommended because of the lower pelt value. 

3. The brownish color bere cannot be attributed to 

high fat content and would suggest an inbalance of some 

other factors rather than high fat content. 

GROUP XI 

Constituents of this diet were: 

Basic meat 25.7 
Pacific hake 22. 
Red rckfish 22.3 
Mixed Í'latfish 22.3 
Basic cereal 7.4% 

The average weight gain for these fe . ales was 3 oz. 



and for ma1es, 5 oz., for the period from August 16 to 

November 4. 

The fat content was low at 23.3%, dry basis and the 

protein content was 55.l,. 
The food consumption was 5.82 os. The color rating 

was 87 points, with the pelt group average 19.67, which 

included a 15.5O average per fernale pelt and a 23.83 

per riale pelt. 
Indications were: 

1. Food consumption at 5.82 oz. was not considered 
low because of the usually lower rate of consumptIon by 

adults than by young mink. 

2. Of diets XI, XII and XIII, this diet was second, 

in desirability, to that containing arrowtoothed halibut, 
dIet Group XII, in general. 

3. ThIs diet would not be recommended for either 
growth promotIon or for furring out. It had the typical 
low fat content of all hake-contaIning diets. 

GROUP XII 

'PhIs dIet Included: 

Basic meat 25.7% 
Arrowtoothed halibut 22.3 
Red rockfish 22.3% 
Lixed flatfish 22.3% 
Basic cereal 7.4% 

TypIcally, this arrowtoothed halibut-containing 
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diet had a high fat content, 32.B7 The protein content 

was not considered to be a controlling factor. 

The color rating of 88 pointswaa Civell this croup 

8nd a pelt value of 2O.7O wai received for the whole 

group which Included a 324.00 per maie averae anu a 

per feale avcrae The weit gain for females and males 
re)ectivelT W&3 5 oz. and 12 oz. Cor the weiht-tak1ng 

period. Pood consunpt1on w.s 5.11 oz. per mink per cay. 

Indications were: 

1. Even though the fat content was high, the brown- 

ish cast of the fur, as observed on mink of other arrow- 

toothed halibut Ulets was riot so apparent in mink fed it 

in these proportions. 

2, This diet might be recomiended for gererl use 

as a partial substitute for a dIet similar to the basic. 

A large enouch group was not carried to give conclusive 

evidence. Indications were that it did fulfill ;rowth 

requirements and, to a certain extent, needs of mink - 

producing new fur. 

GROUP XIII 

Basic meat 
Red rookfish 22.3 
Black rockfish 22.$ 
Mixed flatf ich 22.% 
Basic cereal 7.4 

The fat content ay be compared to that of the basic 



diet at 26.66. Protein content wìs not considered as a 

controlling, factor at 55.lO, 

An average weight gain of 3 oz. per female and 1 lb. 

i oz. per male for the jeriod from August 16 to November 4 

was registered by this group. Conurnpt1on was comparable 

to Group XI at 5.64 oz. per mink per day. 

Pelt value of 13.63 was iven the group with females 

reeeiving average values of 14.92 and the males, Ç22.33. 

Color rating was 82 points. 

Indications were: 

1. Black rockfish in small concentrations dId not 

affect the color of the pelt as was Indicated in diets 

VIII and IX. 

2. It was indicated that this diet was not adequate 

for fOedin to pelter mink and, although a large average 

weight gain was registered, it was mis1eadng because of 

one extremely large male mink; therefore, this diet was 

considered particularly conducIve to growth. 

COIWLUSIONS 

On the basis of the observations made during the 

course of the experiments hake, when included in the 

uiot from 22,3 to 66.9% or the total diet, by weight, 

did not meet the basic requirements of the mink and 

was not considered adequate ror use in a growth diet. 



Dietz contaninß hake were not sufficient to promote 

proper furr1n of the wink prior to pelting. 

The cxperiental diets containing arrowtoothed 

halibut In amounts up to of the total diet, by 

woi;ht, were satI.sfactory iLn promoting growth of young 

mink, but were not considered desrb1e for feeding to 

mink whose fur wsa beooning prime, prior to taking the 

pelt. The mink on these diets tended to have a brownish 

fur which was undesirable, 

Diets containIng from to 66.9% black rockfish 

of the total diet, by weight, wore not considered ade- 

quate when fed to growing mInk but they were considered 

as of exceptional value when fed to riink Which were 

producing new fur. The pelts of these group dIets ere 

dark and even in color. 

On the basis of the experiments conducted, it was 

indicated that diets containing varied amounts of 

arrowtoothed halibut and black rockfish might serve as 

substitutes for diets now fed to mink on Oregon fur farms, 
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APPENDIX I 

DISTINGUISHING TAXONO:ICAL FEATURES OF THE FISH 

USED IN THE EXPERIMENTAL DIETS 

PACIFIC HAKE. ?erluccius productus (Ayres) 

Distinguished by the two dors1 fins, the first 

short, the second lang and deeply notched; the large 

mouth with the protruding lower saw; the large eyes and 

the ridges on the top of the head. (3, p.129) 

BLACK ROCKF1SH. Sebastodes ìe1anops (OIrarci) 

Distinguished by the highly convex interorbital 

space without spines, the moderately large eyes, the 

black coloration soietimes blotched with cannen red and 

the white perltoneurn. (3, p.206) 

RED ROCKFISH. Sebastodes ruberimuius (Cra-ier) 

. 
Distinguished by the multifid points on the third 

preopercular spine, the broken up spiny cranial ridges 
and the red coloration. (3, p.220) 

PRIEST FISH. Sebastodes mystinus (Jordan and Gilbert) 

Distinguished by the highly convex interorbital space 

without spines, the small prefrontal spines, the lower 

spinous portion of the dorsal fin, the small eyes and the 
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grayish-black co1ortion on the body and the peritoneuna. 

(3 p.210) 

ARROWTOOTHD HALIBUT. Atheret1es tornias (Jordan) 

Distinguished by the very large Jaw3 extendIng 

behind the eyes, the arrow-shaped teeth and the left eye 

on the upper margin of the bead. (3, pp.310-311) 

ROUNDNOSE FLOUNDER, Eopsettl jùani (Lockington) 

Distingui2hed by the small scales with about 30 in 

a diagonal row between the dorsal fin and the lateral 

1Ineat the widest part of the body, the smooth scales 

completely covering the blind side of the body and the 

teeth in 2 rows on each side of the upper jaw. (3, p.3l6) 

LEkON FLOUNDER, Parophrys vetulus (Girard) 

Distingui8hed by the pointed head, the accsory 

dorsal branch of the lateral line and the scales on the 

body smooth anteriorly, rouh posteriorly, (3, pp.321- 

322) 

LONGF1NNED FLOJNDER . Glyptocephalus zachirus 

( iockington) 

Distinguished by the long pectoral fin on the eyed 

stde of the body, the nearly straight lateral line without 



an accessory branch and the gill openings extending 

above the bases of the pectoral rin p.326) 

SLIPPERY FLOUNDER. M1crostorrus pfious (Lockington) 

Distinguished by the abundance of slime, the nearly 

straight and. indIstinct lateral lIne without an accessory 

branch and the gill openins not extending above the 

bases of the uppermost pectoral fin rays. (3, p.27) 



APPENDIX II 

TABULATED HISTORY OF INDIVIDUAL MINK 
IN EXPERIMENTAL DIET GROUPS 

Group Seri&1 Sex Litter Pelter LIVO Pelt Date 
No. Number Number or Fur 'hilue of 

Breeder Rato Pelting 

1* 51 F 2 B 2 18.00** 
1* 52 F i 13 2 18.00** 
1* 53 F 17 B 1/ 20.00** 
1* 54 F 21 B 2 18.00** 
1* 55 F :z p 3 1v-loo Nov.21 
1* 56 jr 35 B 2 17.50** 
1* 57 F M B 1 l9.50** 
1* 58 P 33 B 2 17.50** 
1* 59 F 30 B 2 1B.00*4 
1* 60 F 4 B 2 1B.00** 
1* 61 M 2 B J. 28.00** 
1* 62 M 38 B i 29.50** 
1* 63 M 22 P 2 26.00 Nov.21 
1* 64 M 44 B 1 29.00** 

II 65 F 2 P 3 10.00 Dec.3 
II 66 F 22 B 2 13.00** 
Ii 67 F 49 3 2 14.00** 
II 68 F 14 P 2 13.00 Nov.21 
II 69 F 19 B 2 14.00* 
II 7O F 16 B i 15.00** 
II 71 F 15 P 3 13.00 Nov.21 
II 72 M 2 3 1 2G.00** 
II 73 M 6 P 2 26.50 Dec.3 
II 74 1 7 P 2 22.00 Nov.21 
II 75 M 8 P 3 18.00 Dec.3 
II 76 M 42 P 4 6.00 Dec.3 
II E77 M 41 P 2 21.00 Nov.21 
II 78 M . 3.4 P 3 16.00 Dec.3 

III F 29 P 3 13.00 1ov.21 
III 80 F 44 B 2 14.00** 
III 81 F 42 P 3 12.50 Dec.3 

* Basic group 
** Estimated 



APPElliX 11--continued 

Group 
No. 

Seri1 
Ntrnber 

Sex Litter 
Number 

Pelter 
or 

Breeder 

Live 
Fur 
±te 

Pelt 
Value 

Date 
or 

Pelting - 
III 82 F 50 P 3 23.00** Dec. 3 
III 83 F 17 B i 15.00:* 
III 84 F 3 P 3 13.00 Nov. 21 
III 85 F 7 13 1 14.50** 
III 86 M 19 P 2 23.00 Dec. 3 
III 87 M 15 P 2 23.00 Nov. 21 
III f38 M i P 3 17.50 Dec. 3 
III 89 M $6 P 2 24,00 Nov. 21 
III 90 M 40 P 2 24.00 Dec. 3 
III 91 30 P 2 24.00 Dec. 3 
III 92 M 33 B i 26.00** 
IV 9$ F 46 B 2 14.00** 
Iv 94 F 42 P 3 12.50 Nov. 21 
Iv 95 F 38 P 3 13.00 Nov. 21 
Iv 96 F 2 E 2 14.00** 
Iv 9'? F 2$ P 3 12.50 Nov. 21 
Iv 90 F 15 P 3 13.00 Dcc. 3 
Iv 99 F 9 B i 15.00** 
Iv 100 M 26 P 3 22.00 Nov. 21 
Iv 101 M 33 P 3 17.50 bec. 3 
Iv 102 M 30 P 3 22,00 Dec. 3 
Iv 103 M 21 P 1 26.50 nov. 21 
Iv 104 M 50 P 2 24.00 Leo. 3 
Iv 105 M 9 5 1 27.5O;-* 
Iv 106 M 3 P 2 23.00 Dec. 3 
V lori F 4 B 1 15.00*- 
V 108 F 50 P 3 12.50 Nov. 28 
V 109 F 3 B 1 15.00** 
V 110 F 8 P 3 12,50 Nov. 21 
V ill F 36 B 2 14.00** 
V 112 F 42 P 3 12.50 Nov. 21 
1J 113 F 34 B 2 13.00** 
V 114 M 19 3 1 28.00** 
V 115 M 22 P 2 26,00 Nov. 21 
V 116 M 2 P 1 26.50 Dec. 3 
V 11/ M 38 P 2 22.00 Dcc. 3 
V 118 M 30 P 3 23.00 Dcc, 3 

** Estimated 
** Estimated (not shed ort Nov. 1) 



APPENDIX 11--continued 

Group 
No. 

Serial 
Number 

Sex Litter 
Number 

Pelter 
or 

Breeder 

Live 
Fur 
Rate 

Pelt 
V1ue 

Date 
of 

Pelting 

V 119 M 42 P 3 22.00 Nov. 21 
V 120 M 46 P 3 24.00 Dec. 3 

VI 121 F 3 P 3 10.00 Dec. 3 
VI 122 F 29 B 2 16.00** 
VI 123 P 38 P 2 17.00 Dec. 3 
VI 124 F 1 B i 1B.00** 
VI 125 F 23 P 3 12.50 Nov. 21 
VI 126 F 7 B 2 16.00** 
VI 127 F 49 i 17.00* 
VI 128 45 P 3 24.00 Nov. 21 
VI 129 M 30 P 2 28.00 Dec. 3 
VI 130 M 38 P 3 24.00 Nov. 21 
VI 11 M 6 B i 28.00* 
VI 132 M 22 P 2 26.00 Nov. 28 
VI 133 I 1'? P 2 26.50 Nov. 28 
VI 134 M 15 P 2 19.00 Nov. 2). 

VII 135 F 9 P 3 12.00 Nov. 21 
VII 136 F 18 B 2 18.00* 
VII 1Y/ F 2 B 2 18.00** 
VII 138 F 21 P 3 17.00 Nov. 21 
VII 139 F 42 B i 19.00** 
VII 140 F 44 B 2 17.5O** 
VII 141 F 40 P 2 18.00 Nov. 28 
VII 142 M i P 2 21.00 Nov. 28 
VII 143 N 21 P 2 22.00 Nov. 19 
VII 144 M 18 B i 3O.00* 
VII 145 M 4 P 2 26.5O Nov. 19 
VII 146 M 46 P 2 28.00 Nov. 28 
VII 147 M 33 P 2 22.00 Nov. 28 
VII 148 M 38 P 2 22.00 Nov. 28 

VIII 149 F 41 P 1 17.00 Nov. 28 
VIII 150 F 34 B i 18.00** 
VIII 151 F 3 B 2 15.00** 
VIII 152 F : P 2 14.00 NOV 28 
VIII 153 F 49 B 1 18.00* 
VIII 154 F 23 P 2 17.00 Nov. 11 
TIII 155 F 17 B i 18.00** 
VIII 156 M 9 B 1 25.00* 
VIII 157 M 6 P 1 23,00 Nov. 19 

** Estirnted 



AFPEIDIX li--continued 

Group 
No. 

Seri1 
Number 

Sex Litter 
Number 

Pelter 
or 

Breeder 

Live 
Fur 
1Ùte 

Pelt 
Value 

Date 
of 

Pe1tin 

VIII 158 M 22 P 7 . . 20.00 Nov. 28 
VIII 159 M 2 P 2 *-* 24OO Dec. 3 
VIII 160 M 45 P 2 23.00 Nov. 19 
VIII 161 M 40 P 2 O,OO Nov. 28 
VIII 162 L 42 P 2 22.00 Nove 19 

Ix 163 F 36 P 2 15.00 Nov. 19 
Ix 164 F 33 P 3 14.00 Nove 28 
Ix 165 F 33 P 2 14.00 Nov. 19 
ix: 166 F 50 B i 18.00** 
ix 16? F 22 B 2 17.00** 
TX 168 P 1 P 2 17.00 Nov. 28 
nc 169 F 9 B 1 1E3.00** 
ix 170 M 44 P 1 26.00 Nov. 19 
lx 171*** ! 46 P 
Ix 172 4 P 2 23.00 Nov. 12 
Ix 173 Y 7 P 2 26.50 1'ov. 28 
Ix 174 M 21 B i 28.003* 
lx 175 M 17 1 28.50** 
ix 176 M 19 P 2 26.50 Nov. 28 
X 177 F I P 2 14.00 Nov. 28 
X 1'78 J? 3 13 2 17.00** 
X 179 F 2 P 2 16.00 Nov. 12 
I 180 F 17 B I 18,50** 
X 181 J? 29 P 3 12.00 Nov. 12 
X 182 F 33 P 2 17.00 Nov. 21 
X 183 F 34 B I 18.00** 
X 184 M 7 P 2 23.00 Nove 28 
X 185 M 15 P 2 22.00 Nov. 28 
X 186 Iii 3 P 2 18.00 Nov. 28 
X 187 M 2 P 3 24,00 Nov. 28 
X 188 M 42 P 2 20.00 Nov. 28 
X 139 M 44 P 2 28.00 Nov. 28 
X 190 M 19 B i 28.00** 

XI 191 F 2 P 3 13.00 Dec. 3 
XI 192 F 33 P 2 14.00 Nov. 28 
XI 193 F 8 P 2 17.00 Nov. 28 

** Estimated 
*** Estimated (not shed on Nov. 1) 
** Died August 20 
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APPENDIX Il--continued 

.. ... 

Group 
No. 

-. - 

Serial 
Number 

Sex 

-.. .,.... - ...- 

Litter 
Number 

Pelter 
or 

Breeder 

Live 
Fur 
Rate 

. 

Pelt 
V1ue 

- .. 

Dote of 
Pelting 

XI 194 P Ad 12 P i 1?.00 Nov. 28 
XI 195 F Ad 25 P 1 16.00 Nov. 28 
XI 196 F Ad 32 P 2 16.00 Nov. 28 
XI igri M 3 P 2 22.00 Nov. 28 
XI 198 M i P 1 23.00 Nov. 12 
XI 199 M 23 P 3 26.50 Nov. 28 

XII 200 F 17 P 2 18.00 Nov. 28 
XII 201 F 34 P 2 17.00 Nov. 26 
XII 202 F Ad 37 P 2 18.00 Nov. 28 
XII 20 F Ad 13 P 1 19.00 Nov. 28 
XII 204 F Ad 26 P 2 18.00 Nov. 12 
XII 205 F Ad 47 P 2 15.00 Dec. 3 
XII 206 M 4 P 2 17.50 Nov. 12 
XII 207 M 21 P 2 26.50 Dcc. 3 

208 M Ad 5 P 1 28.00 Dcc. 3 
XIII 209 F 18 P 2 17.00 1ov. 12 
XIII 210 F 6 P 1 17.00 Nov. 12 
XIII 211 F Ad 11 P 1 17.00 Dcc. 3 
XIII 212 F Ad 14 P 2 13.00 Nov. 12 
XIII 213 F Ad 23 P 3 13.00 Nov. 28 
XIII 214 F Ad 48 P 4 12.50 Dec. 3 
XIII 215 M 4 P 2 23.00 Nov. 12 
XIII 216 M 22 P 4 17.50 Doc. 3 
XIII 217 M Ad 43 P 2***26.50 Dec. 3 

*** Estimated (not shed on Nov. 1) 



APPENDIX III 

A COÎPARI3ON OF INDIVIDUAL BIWEEKLY WEIGHTS OF MALE AND FEMALE MINK 
INCLUDED IN EXPERIMENTAL DIET GROUPS 

Group Serial Sex r3lweekly Weïhts in Pounds and Ounces 
No. Number July Aug. Aug. $ept. Sept. Oct, Oct. ov. 2892j2214l8 

1* 51 F l-6 ]-9 I-11 l-13 l-15 2-O 2-O 2-O 
I. 52 F l-8 1-14 2-0 2-2 2-3 2-3 2-4 2-4 
1* 53 F l-8 l-13 l-15 2-3 2-5 2-6 2-4 2-6 
1* 54 F l-9 l-12 l-12 1-13 1-15 2-2 2-0 2-O 
1* 55 F l-7 l-10 1-II l-12 1-12 1-11 1-7 1-10 
1* 56 F 1-LB 1-12 1-11 1-12 2-O 2-O 2-O 2-1 
1* 57 F 1-10 1-11 1-12 1-14 2-0 2-1 1-15 2-1 
1* 58 F 1-6 1-11 1-13 1-15 2-3 2-2 2-1 2-2 
1* 59 F 1-9 1-13 2-0 2-]. 2-3 2-3 1-14 2-0 
1* 60 F 1-8 1-11 1-11 1-13 2-O l-15 1-12 1-15 
1* 61 M 2-2 2-7 2-12 3-1 Z-4 3-5 3-5 3-3 
1* 62 M 1-15 2-5 2-6 2-9 2-14 2-15 3-2 3-4 
1* 63 M 2-2 2-10 2-13 3-1 3-8 3-8 3-9 3-12 
1* 64 L 2-7 2-14 2-14 2-15 3-3 3-8 3-6 3-8 

II 65 F i-11 1-8 1-'7 1-8 1-13 1-10 1-11 1-8 1-7 
II 66 F 1-5 1-3 1-2 1-3 1-4 1-6 1-6 1-6 1-5 
II 67 F 1-3 1-8 1-'ì 1-7 1-9 1-9 1- 1-9 1-10 
II 68 F 1-12 1-13 1-12 1-12 1-13 2-0 1-15 1-15 1-13 
II 69 F 1-12 1-9 1-8 1-9 1-8 1-12 1-11 1-10 1-9 

II 70 F 1-10 1-7 1-7 1-7 1-9 1-10 1-8 1-8 1-9 

II 71 F 1-4 1-5 1-5 1-6 1-7 1-5 1-4 1-4 1-3 

o 
* Basic group 



APPENDIX Ill--continued 

Croup Serial Sex Biweekly eiiits in Pounti3 anJ Ounces 
No Number JIy Aus. . 3ept. ßepL Oct. 926923721418 

II 

--rn 
72 N 2-O 2-O 2-3 2-3 2-4 2-5 2-6 2-5 2-4 

II 73 M 2- 2-2 2-4 2-5 2-6 2-d 2-7 2-6 2-12 
II 74 M 2-10 2-6 2-11 2-9 3-0 3-3 3-3 3-0 3-0 
II 75 Iv! 2-11 2-6 2-8 2-6 2-8 2-7 2-4 1-15 1-13 

II 76 M 1-12 1-9 1-14 1-15 2-1 2-3 2-3 1-12 1-10 

II 77 M 2-9 2-3 2-5 2-7 2-7 2-8 2-6 2-6 2-10 
II 78 M 2-4 2-3 2-4 2-3 2-5 2-2 2-3 2-3 2-4 

III 79 F 1-15 1-10 1-13 1-15 2-2 2-5 2-6 2-7 2-8 

III 80 F 1-11 1-10 1-12 1-13 1-]. 2-1 1-14 r-14 2-O 

III 81 F 1-6 1-3 1-9 1-8 1-8 1-8 1-10 

III 82 F 1-10 1-C 1-10 1-9 1-8 1-11 1-11 1-12 1-12 

III 83 F 1-9 1-6 1-5 1-C 1-6 1-11 1-11 1-12 1-La 

III 84 F 1-1Q 1-8 1-9 1-11 1-11 1-14 1-15 1-14 1-13 

III 85 F 1-13 1-11 1-13 1-14 1-13 1-15 1-15 1-13 2-3 

III 86 M 2-3 2-1 2-1 2-2 2-2 2-5 2-3 2-0 1-15 

III 87 M 2-O 1-15 2-1 1-15 2-6 2-9 2-9 2-ia 1-15 

III 88 1-fl 1-11 1-14 1-15 2-1 2-3 2-2 2-2 2-5 

III 89 M 2-1 2-0 2-6 2-12 2-14 3-5 3-4 3-8 3-11 

III 90 M 2-4 2-0 2-3 2.-? 2-9 2-13 2-15 3-0 3-2 

III 91 I 2-5 2-2 2-4 2- 2-13 3-3 3-3 3-5 3-3 

III 92 M 2-4 2-2 2-10 2-14 3-2 3-5 3-3 3-4 3-8 

Iv 93 F 1-3 1-7 1-10 1-3 1-15 2-0 2-1 2-2 2-3 

Iv 94 F 1-3 1-6 1-11 1-14 1-15 2-1 2-1 2-0 2-0 

Iv 95 F 1-6 1-8 1-10 1-12 1-12 2-0 1-14 1-14 1-15 

IV 96 F 1-7 1-6 1-10 1-12 1-13 1-15 1-13 1-14 1-)1 
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AIPENL)IX 111--continued 

Group 
iOi 

- 

Zeri1 
ITurìbcr 

Sex 
July 
26 

Aug. 
Biweekly 

26 

ieihts in 
Setept. 

9 

Pouncs Ourìco8 
Oct. Oct Lov. 

21 4 
iov. 
lß 

VIII 149 F 1-12 1-7 1-12 1-14 1-13 2-0 2-2 2-1 1-11 
VIII 150 F 1-10 1-10 1-12 1-33 1-12 1-15 2-0 2-0 1-14 
VIII 151 F 1-10 1-8 1-11 1-12 1-11 1-12 1-13 1-14 1-12 
VIII 152 F 1-3 1-5 1-6 1-8 1-8 1-10 1-10 1-12 1-10 
VIII 155 F 1-12 1-7 1-9 1-11 1-12 1-12 1-12 1-10 1-10 
VIII 154 F 1-9 1-8 1-8 1-10 1-10 1-12 1-12 1-8 * 

VIII 155 F 1-9 15 1-II 1-32 1-13 1-15 2-0 2-0 1-15 
VIII 156 W 2-11 1-14 2-2 2-9 2-1Z 2-14 2-15 2-14 2-13 
VIII 157 M 1-14 1-8 1-14 2-1 2-1 2-4 2-5 2-3 2-1 
VIII 158 !! 2-8 1-14 2-4 2-7 2-12 2-14 -2 3-2 3-2 
VIII 159 M 2-9 2-1 2-6 2-9 2-5 2-6 2-9 2-12 3-2 
VIII 160 M 2-6 2-8 2-13 3-2 3-6 3-7 3-8 3-13 4-1 
VIII )61 M 2-0 1-14 2-5 2-7 2-10 2-13 3-0 3-2 2-12 
VIII 162 M 2-4 2-1 2-5 2-8 2-11 5-1 3-2 3-1 2-14 

Ix 163 F 1-11 1-11 2-2 2-5 2-5 2-7 2-6 2-d 
Ix 164 F 1-7 1-7 1-10 1-13 1-11 1-14 2-1 1-13 1-13 
ix 165 F 1-4 1-4 1-8 1-10 1-9 1-11 1-12 1-12 1-11 
Ix 166 F 1-10 1-6 1-10 1-13 1-13 1-15 2-1 1-14 1-12 
Ix 16x7 F 1-9 1-7 1-9 1-9 1-11 1-13 1-14 1-12 1-3 
Ix 1613 F 1-? 1-6 1-9 1-13 1-13 1-15 2-3 2-0 1-14 
IX 163 F 1-6 1-0 1-15 2-1 2-0 2-3 2-4 2-2 2-12 
IX 170 M 2-3 2-1 2-4 2-'? 2-7 2-6 2-8 2-11 2-11 
IX I'll M 2-2 2-0 (Lid Auust 20 at 2 ib. $ oz.) 
IX 172 1-11 1-12 1-15 2-1 2-2 2-4 2-6 2-3 * 

* Pelted before indicated date. 



ÂP?ENDIX 111--continued 

Group Serial ex Biweek1yweihts in Pounds &nd Ounco$ 
No. Numb r Ji1y Aug. A. Sept. Se2t. Oct. Oct. NOV. 110V. 

28 9 26 9 23 7 21 4 18 

Ix 193 M 2-4 2-e) 2-4 2-8 2-9 2-14 -2 Z5-2 3-O 
1c 174 M 2-1 1-15 2-1 2-3 2-5 2.7 2-12 2-13 2-12 
Ix 175 M 2-O 1-14 2-3 2- 2-11 2-13 2-14 2-15 . 2-15 
Ix 176 M 2-6 2-3 2-3 2-12 2-12 2-13 2-14 2-13 2-15 
X 177 F 1-7 1.-5 1-5 1-7 1-6 1-8 1-9 1-3 1-9 
X 176 F 1-13 1-10 1-10 1-11 1-13 1-14 2-0 1-14 2-0 
X 179 F 1-7 1-4 1-6 1-9 1-9 1-3 1-11 1-10 * 
X 180 F 1-5 1-6 1-8 1-9 1-9 1-11 1-12 1-12 1-12 
X 181 F 1-15 1-15 2-4 2-7 2-7 2-6 2-10 2-10 
X 182 F 1-5 1-6 1-8 1-11 1-12 1-14 2-2 2-4 2-1 
X 183 F 1-11 1-10 1-12 1-12 1-10 1-12 1-13 1-12 1-12 
X 184 M 2-9 2-7 2-13 3-0 3-5 3-5 3-7 3B 3-13 
X 185 M 1-14 2-0 2-0 2-3 2-4 2-5 2-8 2-12 2-7 
X 18G M 1-13 1-11 2-0 1-15 1-13** 2-1 2-2 2-5 2-7 
X 18? M 2-3 2-1 2-10 2-14 3-1 3-4 3-6 3-10 3_r/ 

X 168 M 2-O 2-1 2-4 2-5 2-8 2-11 2-12 2-15 2-14 
X 189 M 2-10 2-8 2-10 2-12 2-12 3- 3-ti 3-9 
X 190 M 2-O 1-12 2-0 2-0 2-2 2-8 2-k. 2_ti 2-6 

* Pelted before indicate Ûate. 
** Sick from unknown cause. 
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APPENDIX IV 

BIOCTIEMICAL ANALYSES OF CERTAIN OREGON NARINE FISH 

Dry 13as1$ Fresh E&ßiS 
, 4- ccr1puon - -*--rn--------------------- 

Liry Crude Crude 
-- 

Water tter Proteln Fat Asia Protein F&t Ash 
0 

r- r 

Lonfinncd flounder, wo1e 80.B 19.2 1,7 1.26 .2 76.5 6.6 16.4 
Roundnose f1onder, whole 7t7..i 22.9 16.5 2.61 3.6 71,8 11.4 15.5 
Roundnose flounder, intestines 

out 76.7 23,3 jo5 2,49 3,9 70.8 10.7 16,8 
Rounduose flounder, cleaned 

cLcaas 75.? 24.3 15.11 5.43 .5 .3 22.4 14.4 
Ruunc1rìo3e flounuer, ffilet 78.9 21,1 L.O 1.Oo 1.4 35.4 .O 6.4 
Le'ion flounuer, whole 76.7 2.3 15,2 3.41 3. 65.1 1'..6 16.8 
Leon flounder, carcass 75.5 13.76 
Lenon flounder, intestines out 76.3 23.2 15.4 3.72 3.2 66.3 16.0 13.3 
Sand flounder, b ) iole 78.9 21.1 15.1 1.95 3.6 71.7 9.2 17.0 
SanQ flounder, intestines out 79,3 2u.7 16.0 1.37 3.1 77.0 6.6 15.2 
Arrowtoothed halibut, whole 77.2 22.8 15.4 4.03 2. 67.7 17.9 11.9 
Arrowtoothed halibut, 

intestines out 75,4 24,6 15.5 5.7 2,9 63.2 21.8 11.9 
Chimera, whole 70,8 2d.2 16.2 12.53 2.1 55.6 42.3 7.1 
Chimera, inte8tmnos out 81.6 ].,4 17.4 1.3o 1.7 94.7 7.4 9.3 
Pscific hake, cleaneci whole 81.0 19,0 15.9 0.80 2.65 83.6 4.2 13.9 
Slippery flounder, cleaned 

carcasa 81.9 18.1 1.94 2.65 ¡3.75 60.4 14.7 20.7 
Red roekfish (1, p.1) 70.9 15.67 
Black rockfish, whole (1, p.1) r/3,5 16.89 
Black rockfish, caresss (1, p - .1) 73.7 15.63 

oie nixed flatfish (4, p.2) 78.4 15.69 


