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THE EFFECTS OF CERTAIN MARINE FISEES IN THE DIETS OF MINK
INTRODUCTION

This report 1s the result of & nutritional study
conducted with rench mink, Mustela vison (Schreber)

(6, p.235), during the period from May 1950 to Janusry
1951, at the Oregon State College Experimental Fur Farm,
to determine if three marine fishes, when included in

the retions, would affect the growth and fur gquality of
mink. The three marine fish, which occur sbundantly off

the Oregon coast, were Pacific hake, Merluceclus productus

(Ayres), arrowtoothed halibut, Atheresthes stomias

(Jorden and Gilbert), and black rockfish, Sebsstodes

melanops (Giraré}, Each dlet has been evaluated as to
growth' value, effect on fur color, ané pelt quality,
as well as to the amaunt consumed of esech ration.

The project was inaugurataﬁ upon the suggestions
of the members of the Oregon Fox and Mink Associsation,
end was conducted under the supervision of the Depart-
ment of Flsh and Game Management, Oregon Agriculture
Experiment Station. Since the investigation involved
three specles of little utilized Oregon marine fishes,
the marine blologists of the Oregon Fish Commission,
also, indicated interest in the observestions.

The Oregon State College Experimental Fur Ferm, lo-
cated at Corvallis, Oregon, was first established in

1937 from funds provided by the Oregon leglslature and
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the United States Department of Agriculture, 0ffice of
Agriculture Experiment Stetions (5, p.1-2). After
considering problems dealing with 1. reproduction in
regard to the artificisl light factor (7, p.l),

2. "Chastek" paralysis in mink caused from diets
including Eulechon, Thaleichthys pacificus (Richardson)

(11, p.1), and 3, artificiel inseminstion of foxes,

Vulpes fulva (Desmarest) (7, p.3), the fur farm was

inactivated in 1942 because of war conditions. After
that time, activities, for a few months, were devoted .
to rabbit production problems.

43 a result of the expansion of the fur farming
industry in Oregon during the post-war period, and
because of the growing need for research in this indus-
try, the 1949 Assembly of the Oregon leglslature
appropriated funds for the reestablishment of the
experimental fur farm. It was through the intefesh of
the members of the Oregon Fox and Mink Association that
this was accomplished and the experimental farm was
reactivated in July 1949.

In October 1949, the work was begun on the fur
farm to renovate the bulldings formerly used for
experimental purposes. Two breeder bulldings, figures
l and 2, and a feed room, figure 3, were finished in

January 1950. During the summer of 1950, a small
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refrigeration unit and a pelter building, figures 10
and 11, containing 170 pens, were completed.

In February 1950, 40 fémale and 10 male mink were
delivered here. These mink were donated by the Oregon
Fox end Mink Assoclatlion, 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 of Mr. Ted Jacobs, Tillamook, and
¥Mr. Victor Gibson, Salem.

The purpose of the Oregon State Experimental Fur
FParm is to serve the industry by experimentally working
with the problems of the fur farmers, and to conduct the
research along the lines belleved 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 posslble. 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 Associatisn.l

METHODS AND HATERIALS
THE PROBLEM.

Experimental diets, Iincluding three seldom-utilized

marine fishes, were given to mink to determine if they



could be included, in pert, in rations commonly fed on
Oregon fur farms. These widely-fed rations utilize the
carcass#* forms of frequently caught human food fishes,
but during periods of low supply of carcasses of filleted
fish, the mink producers have found it necessary to feed
some whole fish. Therefore, it wes desiresble to find
other adequate sources from which the fur breeder could
fill his needs whilé, at the same time, not being in
conflict with the problem of declining stocks of some
commercial fishes. With this idea in mind, the experi-
mental work was undertaken.

In April 1950, the board of directors of the Oregon
Pox and Mink Association met with members of the Depart-
ment of Fish and Game Management at Oregon State College.
During this meeting, suggestions were obtained from the
fur farmera which were 1nebr§9rated into tﬁe plan of
the year's research, and three fish, Pacific hake,
arrowtoothed halibut, and black rockfish, were selected

for use in the experimental diets.

THE EXPERIMENTAL ANIMALS.
In Februery 1950, forty female and ten male mink

# Explanation of carcasss Racks, or what remains after
fillets heve been tsken from a fish.
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Figure 1. Exterior of bullding in which breeder mink were housed



were recelved from the Oregon Fox and Nink Associstion.
During March 1950, these mink were mated, and as & result
of the matings, 155 kittens were born during the first
two weeks of May. Of these 155 kittens, 75 were males
and 80 were females,

These mink remained in litters until July 28. At
that time they were separated intc the experimental pens,
figure 12, and started on the special diets. Although
the most desirable date Qf_separatien would have been
July 1, experimental pens were not completed until late
July.

A baslic group of four males and ten females was
selected at the time of separating the litters. This
group was formed with the emphasis on large litter size
since the mink from this group now form pert of the
brood stock for the coming year. The dlet fed these
mink was & proven one in which the known requirements
of the mink were met in order to form & basis with which
to compare the other experimental diet groups.

At the suggestion of Dr. J. R. Haag of the Depart-
ment of Agricultural Chemistry, Oregon State College,
all mink were weighed as they were placed in the groups
so thet all diet groups were as even in average weight
&s thought to be experimentally expedient and, therefore,

were compsarable in results.,



Figure 2. Interior of breeder building showing type
of breeder pen used
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Since litter size was thought to have some bearing
on the ultimate size of the mink, the experimental
‘grcups were distributed as to litter size as well as to
welght., The averaege litter size was five kittens. One-
fourth of the offspring were from litters containing
one, two, three or four kittens. These litters were
deslignated &s small. One-half of the kittens were from
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
elght or nine kittens with litters containing seven
kittens falling into the large class one-third of the
time,

After ten females and four males had been selected
for the basie group, designsted 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 cdiets,

It was thought that if three diets, containing
verled percentages of each experimental fish, were fed
to the experimental groups of wmink, accurate observa-
tions of the specific fish's adequaey could be made.
Since there were three experimental fish, three
gradstions of each totsled nine dlets. Each group

included seven_famales and seven males, totaling



14 mink on each diet, Thus, 126 mink were distributed
on nine dlets, leaving 15 young mink for use in other
feeding trials,

To distribute each groups, as evenly as possible,
as to sexes, litter sizes and weights, two females were
taken from small, three from medium and two from large
11tteis, A simller procedure was followed in selecting
the males for these groups.

Three additional dlet groups were organized to
include the remaining 15 young mink, together with 11
adult females and two adult males which had failed to
raprodueé. Each of these three groups contained six
fémales and three males. The females on each of the
diets consisted of three or four adult females, and the
remalnder, of young stock. The adult males 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 Diets.

The terms group and diet will be interchanged; that
is, Group III is synonymous with diet IIT.

THE EXPERIMENTAL DIETS.

After consulting with several fur farmers on the
subjeat of the rations they were feeding to their

animals, a basic diet was formulated; This diet was
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intended to be fully adequate in every way so &8s to

produce and mainiain 2 healthy group of young mink with

which to compare the mink fed the experimental rations.
This basic diet included the following 1ngrsdientaé

Basic mesat 25.7%
Red rockfish 24,7%
Mixed flatfishes 42.2%
Basic cereal 7.4%

Since the research was to cdncern, primarily, the fish
portlon of each diet, basic meat and basic cereal
portions were calculated for all diets. Théag, too,
were the result of & comparison of the ideas of several
ranchers, and moderate amounts of cereal and meat were
included as pert of each diet.

The basic meat consisted of

13.8% tripe
7.3% horsemeat

4.6% liver
§§.§% of total diet, by weight.

' The besic cereal consisted of

1.85% wheat germ

1.40% yeast

1,404  alfslfa

1.85% Cerl-meal (& Crown Mills
product)

. #P0% bone méal
‘ ?.45% of the total diet, by welght,

All diets were supplemented with 2,000 I. U. of
Vitamin A for eeach mink., A concentrated fish oll was
used as the source. The above proportions of the basic

meat and cereal portions, expressed in peraentﬁges, by
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welght, remained constant throughout all the diets, so
that the fish empldyed were the only variable portions
of the diets. Each of the three axpsfimentai fish was
included in diets contalning 66.9%, 50.3% or 33.7% of
each experimental fish. These expressed percentages
are of the total diet, by weight. Using this range, it
was thought that a fair indicatlon of the particular
fish's adequacy in the dlet could be eveluatéé. Table I
gives constituents for esch diet.

Since there were aéﬁlt mink Iin diet Groups XI, XII,
and XIII, these particuler groups were not comparable
to the preceding groups, I through X, but served as
indicators of growth and pelt value because these groups,
containing older mink @éid not produce conclusive evidence
of growth and pelt vaiue in comparison with the diet
‘groups containing more and younger mink.

All mink in litters were fed twice daily 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 éxperimenbal diet groups, the young
vmink were fed once é&ily,

While on the diets, the mink were slways fed more
than they would consume so that the remaining portion
could be weighed in order to calculate the food consumed

on each diet, All fish used in the diets were caught
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CONSTITUENTS OF THE EXPERIMENTAL DIETS

Experimental
Diet Groups

Percentages of Total

Groqg‘; (Basie)

asic meat
Red rockfish
Vixed solews
Bagic cereal

Grou Ii
%ﬁEIh meat

Hake
Basic ceresal

Groug I11

sic meat
Hake
Red rockfish
Basic cereal

Group IV
%égfé meat
Hake
Red rockfish
Mixed sole
Basic cereal

Group V
gﬁsia meat
Arrowtoothed
Basic cereal

areuy VI :
gﬁﬁ?é meat
Arrowtoothed

Red rockfish
Basic cereal

{carcasss#)

(carcass)

{carcass)

halibut

halibut
(carcass)

Diets by Weight

25,7
24,7
42,2

7 o4

25.7
6649
74

25.7
50.+3
16.6

7.4

25.7
3347
16.6
16.6

Ted

25.7
66.9
7.4

25.7
50.3
16.6

T4
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TABLE I-~continued

S e o T
st ; ,

Experimentsal Percentages of Total
Diet Groups , Diets by Weight
Group VII
asic meat 25.7
Arrowtoothed halibut 33«7
Red rockfish (earcass) 16.6
Mixed sole 16.6
Basic cereal 74
Group VIII
sic meat 25.7
Black rockfish 66,9
Baslc ceresl 74
Group IX
sic meat 25,7
Black rockfish 50.3
Red rockfish 16.6
Basic cereal ‘ T4
Group X
gsic meat 25.7
Black rockfish SS T
Red rockfish 16.6
Mixed sole 16.6
Basic cereal 7ok
Group XI
ghgfb meat 25.7
Ha ke ; 22.3
Red rockfish 2285
Hixed sole 223
Basic cereal 744
Group XII
Easrz meat 25.7
Arrowtoothed hallibut 22.58
Red rockfish : 22.5
Mixed sole 22,3

Baslec cereal Ted
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TABLE I--continued

Experimental Percentages of Total
Diet CGroups Diets by Weight
» Group XIII ;

Basic meat 25.%7

Black roeckfish 22.3

Red rockfish 22.5

Mixed sole ' 22,3

Basic cereal 7«4

#Carcass: Definition--racks or what remains after
filleting.

##l{ixed sole: Contsined slippery flounder, lemon floun-
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 and horsemeat were obtained
locally and were also quick frozen.

All feed wes prepared daily, having been thawed by
flowing tap water, and ground end mixed just prior to
feeding. Extreme care was taken to be certain thet all
feed was fresh and unconteminated. The fish used in
the diets were deviscerated, since the food value of
the fish varies with the kinds end amounts of feed in

the entrails.

THE FISH.

A short description of each fish used in the diets
is listed below. This informetion is supplemented by
the identifying taxonomic characteristics which have
been listed in appendix I. The biochemiecal enalyses of
each fish may be found in appendix IV.

Black rockfish. Sebastodes melanops (Girard)

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

Sebastodes, of which 24 species have been recorded as

occurring off the Oregon coast (12, pp.73-75). It
haes been seldom used as & human food fish because of a
color chenge in the flesh, from & natural whiteness to

& very cefinite green, which occurs upon cold storage.



Figure 3.

Equipment used in preparing mink rations

o1
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Blaeck rockfish range from southern Alaske to Point
Arguello, California, and will grow to a length of
20 inchsa'(l2, P«73). Other names sometimes used when
referrihg to thls fish are black rock-cod, black bass,
bluefish and cherna (2, p.19).

Early in the experiments it became apparent that

another species of Sebastodes was aceompanying, in

varying amounts, the supplies of the black rockfish.
Upon exemination, the fish, commonly called gray cod,

figure 5, checked with Sebastodes mystinus (Jordan and

Gilbert), with the accepted common name of priest fish,
except for the following characters:

l. 8Sebastodes mystinus has 9 or 10 anal rays; the

gray cod, on hand, have 8,
2. The gray cod has small postocular spines and
also possesses supraocular and tympanic spines; Sebas-

todes mystinus does not.

Pacific hake. Kerluccius productus (Ayres)

A member of the family, Merluccildae, which is
sometimes listed as & sub-family of the cods, Gadidsae,
the Pacific hake, figure 6, is seldom uséd on the Pacific
coast for human consumption (11, p.46). This 1s because
of its soft flesh, which has a high water content and is,

tbersfofe, & very poor keeper, It haes a range of from



Figure 4.

Figure 5.

Black rockfish, Sebastodes

melanops

Priest fish, Sebastodes

mzstinus

18
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Alaska to the Gulf of California (12, p.65), eand grows
to a length of sbout three feet. Other names for this
- Tish are whitefish, "haddock", and "butterfish" (2, p.12).

Arrowtoothed halibut, Atheresthes stomias
(Jordan and Gilbert)

This flatfish, figure 7, is aoft-flesheé, whiech
makes 1t of small demand by humens for food, although
it has been filleted for merket upon rare occasions.
The range is from the Bering Sea to San Francisco
(12, p.66). It occurs abundantly off Astoria, Oregon,
during the summer months (8), and sometimes grows to a
length of about three feet (3, pp.310,311). Other
nemes employed when referring to this fish are turbot,
arrowtoothed scle, longjawed flounder and diamond-
toothed sole (2, p.l12).

 The abgve three fish were those used in the feeding

experiments to determine if they could be used wholly
or in part to substitute for the fish listed below, which
ere commonly used in rations on Oregon mink farms.

The following fish were used as certaln percentages,
by welght, 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. Eopsettl jordani (Lock=-

ington)

‘Since this fish is a desirsble food fish, it hés,
for many years, been & main source for the filleting
Industry. It is second anly to balibut in commercial
importance of the members of Pleuronectides (11, p.133).
This desirsbility stems from the fact that a large steak
of fish flesh may easily be taken from the carcass., For
this reason, #ost of this species utilized in these
tests were in carcaess form. It grows to & length of
24 inches and ranges from Unalaska to San Diego bay
(12, p.67). Other nawes used for this fish are brill,
petrale and roundnose sole (2, p.l2).

Lemon flounder. Parophrys vetulus (Girard)

This fish 1s used, on 2 large scale, by the fishing
industry as & 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.68), and grows to a length of 21 inches.
Other names are pointed-nose sole, common sole and Eng-

lish sole (2, p.l13).
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Longfinned flounder. Glyptocephalus gachirus

(Lockington)

This is a long, slender flatfish, seldom used as
a fillet fish because a large steak cannot be taken from
it. WMost of the longfinned flounder used in the experi-
menﬁs were whole fish., The range is from the north
Pacific to San Pedro bay (12, p.69). It sometimes grows
up to 20 inches (3, p.326). Another name for the fish
is rex sole (2, p.l3).

Slippery flounder. MNicrostomus pacificus

Lockington)

Until 1947, this fish was seldom utilized as humen
food in Oregon, but since then has been filleted in large
volume. The slippery flounder tends to be somewhat soft-
fleshed and gives off large 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), znd reaches
“a length of 21 inches (3, p.327). Other nemes are slime

sole and Dover sole (2, p.l13).

Red rockfish. Sebastodes ruterimmus (Cramer)

Red rockfish is a member of the genus Sebastodes,
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or rockfishes. This fish 1s of great commercial
importance, and forms the largest portion of the rockfish
filleting 1néustrj. All of this species of fish used in
the rations were céreasses. The range is from south-
eastern Alaska to San Diego (12, p.75). It is sometimes

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

THE BIOCHEMICAL ANALYSES

Because the responses to these different diets were
not alike, it wes hoped that certain reasons might be
discovered for these differences through biochemical
analyses of the constituents of the various diets and
of some of the individual fishes used. Each diet was
enalyzed 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 Eepartment;

The diet analyses eare presented in table VI, &and

the individual fish analyses may be seen in appendix IV,

PROCEDURE IN WEIGHING

All experimental mink were weighed, figure 8, to
wlthin one ounce every two weeka; This welghing was done

by two people; one weighed mink while the other caught



Figure 8. Weighing an experimental animal

Figure 9. Selecting breeder mink
from young stock

24
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aﬁd trapped the animals.

Uneaten food was weighed three times weekly during
August and September, and at less frequent intervals
during October and November. The uneaten food was
welghed as pertaining to each diet group in order to

calculate the rate of consumption.

PROCEDURE IN RATING OF FUR COLOR OF LIVE ANIMALS.

On November 1, 1950, Mr. Kicheal Dederer, president
Rvof the‘séattle Fur Exchange, graded the experimental
iggnimals in regard to fur color.
He rated the mink in the following manner:

#1 -- exceedingly dark color

#e -~ dark ecolor

#3 == brownish and light color

#4 -~ very poor color
To report all groups on & compareble, arbiirery point
basis, 100 was considered to be a perfect score tror a
group containing all #1 mink. Since the groups contained
14 mink and 2%%_- approximately seven, #1 was given a
value of seven polnts. Number 2 was designated as worth
six points, #5 as five points and #4 as worth four points.

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

score has been caleculsted below.

Five mink rated as #1 S x % pta, = 58
Eight mink rated as #2 8 x 6 pta. = 48
One mink rated as #3 lx5 ptse = 5

Total 88
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This system was arbitrarily chosen to facilitete comper-
ing the various groups on the basis of fur color. All
groups were rated as above, and the total fur point

valaes are listed in table III.

PROCEDURE IN PELTING AND RATING OF PELTS.

Usually during the month.af Hovember, in 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 be
teken, '

Partly to expand the breeding stock of the experi-
mental fur farm, and partly t6 colleet datﬁ on reproduc~
tion, breeders were selected from each group dlet,
figure 9. They were picked according to éiet group in
order to be continued on the experimental diets to
collect breeding and reproductlion data. The best
animals from each dlet group were kept, being selected
by the fur quality retings of color made by Mr. Dederer,
and as indicated by aompﬁiison of all membe:a of the
groups at pelting time,

Appendix II lists the mink kept for breeding and
the diet groups to which they belonged,

As each mink was pelted, 1t was tagged according to
the diet which it had received. The date of pelting 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
December 12, 1950, publie}auction of the Seattle Fur
Exchange. Prior to the sale, each pelt was graded and
glven an individual price rating as listed in appendix II.
This grading was done by Mr. Dederer and members of his
staff. The mink pelts were then placed in two groups,

" one of males and one of females. Six of the poorest mink
were placed in smaller lots so as not to lower the price
a;erage of the Iargef groups. : »

Fifty-seven males were sold%gﬁr $25.00 apiece, and
the 51 females for $15.25 each, which, plus the prices
received for the part-lotted mink, brought & gain of
$2,064.11.

Data on the results of the pelt sales in regard to
each experimental group may be found in table III.

OBSERVATIONS

In the section called Discussion, all pertinent items
wlll be discussed under each individual diet group, while

under this sectlon of cbservations, all group diets have
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been discussed in regard to pelt value, growth studies,

food censumption, etec.

FUR COLOR RATING.

As stated sbove, on November 1, 1950, Mﬁ. licheal
Dederer graded each experimental animal on the basis of
fur color quality‘ Since these ratings were closely
correlated with the actual group pelt price averages they
have been listed together in one table, table IiI.

The‘cblor’ratings of the differentaanimélaﬁarﬁ listed
below as to diet groups. Computation of the arbiﬁréry
total point values for each group was carried out, using

the method described above in Methods and Naterials,
Group I, (Basic dlet)

‘The total score for this group amounted to 88 points,
The group contained five #1 animals, two of which were
females and the remainder, males., Eight mink, seven
females and one male, were rated as #2, with the one
ramaining female rated as #3. The fur of the animals of
this group was generally even, 1n}above~av3rage.colar

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
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females and three males were rated #2 in this group.

Two of each sex rated #3, and one male was regarded as
#4+ The total group point score was 80, It was noted
that & majority of this groﬁp was especilally thianurred.

Group III. (50.3% hake)

This group's total color score was 82 points. Number '
1's ineluded two females and one maleé. Five’galos and
one fémal§ were rated #2, and four famalesAénd one male as
#3. Mink in this group tended to be brownish ané sparsely

furred,
Group IV, (33.7% 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
#5, four females and three males, to bring the total
score to 80 pointa. Mink in this group had brownish

underfur.
Group V. (66,99 arrowtoothed halibut)

Four animals rated as #1 in this group, two mink of
each sex, Four were #2, two of each sex, and six were #3,
three males and three females, to glve a group total of
83 points, These mink tended to Dbe bréwnish,
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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 #2, three females and four meles; 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‘eaéh sex, rated #1; ten as e,
four females and six male&; and 2 héi#s, both females,
These values totaled 84 points. Some of the mink in
this group hed a brownish cest in their fur, :

Group VIII. (66.,9% black rockfish)

This black rockfish group recelved a sgore of 90
points. It contained six #l 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 of these 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 throughout the

group,
Group IX., (50.3% black rockfish)

The total rating for this group of mink was 88 points,
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It contained five mink &s #1, two females snd three males;
seven as #2, four females and three males; and one &s #9,
a female. One male from this diet died on Auguat 20,
1950, The death was not attributed to & faulty diet but

to heat exhaustion.
Group X. (33.9% black rockfish)

Elghty-five was the total score of this group
containing three rated as #1, two females and one male;
nine as #2, four females and five males; and two as #3,
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 end IX,
were very dark, both in underfur and guard hair,

Groups XI, XII end XIII were rated but are not
comparable to the above groups. Since these three groups
contained adult mink, the ratings were on & different
basis, They will not be diecuasad,hére, but it 1s well
to say that they were nearly equal with one another, with
Group XIII slightly lower than the other two groups in

score value,
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DATE OF PELTING

Since effectiveness of the ratlon seemed to affect
the time when the fur becomes prime, & record was kept
of the day when each mink was pelted. Although the
results were not clear-cut, as may be seen by consulting
table II, certain indications may be considered., On the
average, the diets containing hake and arrowtoothed
halibut produced mink which were later in priming than
were those from the rockfiah groups. Although there
were only two animals pelted from Group I, most of the
mink on the dlet primed near the 21st of November. As
the arrowtoothed halibut content of the diet decreased,
the priming date of the mink ceme nearer the usual date
of pelting of between the 2lst and 28th of November.

Groups XI, XII, end XIII were split more 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, & few did show
red hips, 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 "acldosis” by members of the



TABLE II
DATE OF PELTING IN RELATION TO GROUP DIET

—— i arsvet
e ——

Group Total Number Percentage Experimental Date of Peltin%
Ko. Pelted from Fish in Diet Nov. Nov. NOV. ﬁev. ec.
Each Group ; 12 19 21
: 4 2 Basic 2
II 9 66.9% Hake 4 5
111 10 50.3% Hake 4 6
Iv 10 33. 7% Hake 5 5
v 9 66.9% Arrowtoothed
halibut 4 | 4
VI 9 50,3% Arrowtoothed
halibut 4 2 5
Vil 9 33.7% Arrowtoothed
halibut 2 2 S
VIII 9 66.9% Black rockfish 1 3 4 1
X 8 50.3% Black rockfish 1 3 4
X 10 33,7% Black rockfish 2 1 7
X1 9 22,3% Heke 1 7
XII 9 22.3% Arrowtoothed
halibut 2 4 3
XI1I 9 22.3% Black rockfish 4 1 4

ge
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industry. One mink died on August 20 of heat exhaustion.
He was a member of diet group IX, and in no way could the
diet be considered as a cause of the death,

The anomalles which occurred are listed below as to
dlet., ‘

The red-hipped mink were in groups IV, VII, and X,
one male on each diet. Diet groups VI, VIII, and XII
contained the mink which had "acidosis", and all were
males., An edult male mink in diet group XIII was extreme=-
ly late in shedding. Diet groups IV, VII eand X all
contained 16.6% mixed flatfish, Further research was
needed before the occurrence of these defects could be
attributed to the diets, Diet group VI contained 50.3%
arrowtoothed halibut, dlet VIII contained 66.9% black
rockfish, and diet group XI contained 22.3% hake. The
occurrence of "acidosis" 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 sale value of each mink that had been
pelted and the eat;mated pelt value of the mink of each
‘group which were kept fof 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 averaged the highest price were frcm the basie
group diet, both in the price averages of the females
and males. GOroup IX, containing 50.3% 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 50.3% arrowtoothed
halibut, produced mink reting a high price average
because of the large size ofvthe pelt.

Group I, (Basic)

The pelts from females averaged $18,15 with a range
of from $17.00 to $20,00. The pelts of the males brought
an average of $27,93, ranging from $26.00 to $29.50. The

average of the male and female pelts combined was $23.04.
Group II.wy(ﬁﬁx9% hake)

Pelts of the females in this group averéged $13.14
with a range of from $10.00 to $15.00, The male pelts
ranged from $26.50 to $6.00, to aversge $19.%6. The

average of the total male and female pelts was $16.25,
Group III. (50.3% hake)

In this 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
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female was miatékenly rated as a mele in this pelt group,
so 1ts $23.00 value wes averaged with the male group.

The total pelt group average was $18.36,
Group IV. (33.7% hake)

With a range of from $12.50 to $15,00, the pelts of
these females averaged {13.43. The male pelts averaged
$23,21 and ranged from $17.50 to $27.50. The group
average pelt value was $18.32,

Groups II, III, and IV averages have been averaged
to indicate the value of the group diets containing
hake., This average was $17.64.,

Group V. (66.9% arrowtoothed halibut)

The average pelt price of this group was $19.00,
with the female pelts averaging §$13.50 and the males!,
aversging $24.50., The price of the female pelts ranged
from $12,50 to $15.00 while the price range of the male
pelts was from $22.00 to $28.00,

Group VI. (50.3% arrowtoothed halibut)

Female pelts in this group ranged from $10.00 to
$18.00, averaging $15.21. The male pelts brought from
$19.00 to $28.00 and averaged $25.07. The average pelt
value for the mink of this grdup was $20.14.



Figure 10,

Exterior of building in which pelter mink were housed

LS
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Group VII. (33,7% arrowtoothed halibut)

The price of the female pelts of this group varied
from $12,00 to $19.00. They averaged $17.07,‘wh11é the
males'! averaged $24.50 with a price distribution of
$21.00 to $30.00. Total group pelt price average was
$20.79,

The above threeé groups have been averaged to
indicate the value of including arrowtoothed halibut in
the diet. This average was $19,98,

Group VIII. (66.,9% black rockfish)

These male pelts varied from $20.00 to $25.00 to
average $22.43, The female pelts averaged $16.71 with
a price distribution of $14.00 to $18,00. The total

pelt average value for the group was $19.57.
Group IX, (50,3% black rockfish)

The pelt price average for this group was $21,28,
the females averaging $16,14 and the males, $26.42. The
price of the female pelts ranged from $14.00 to $18.00
and the male‘pelta from %25;00 to‘$28.50.- 7

Group X. (33.7% black rockfish)

The price of these female pelfsﬁvaried from §$12.00
to $18,50 and averaged $16.,07. Price of the male pelts



TABLE II1I

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

o
.

XIIX

22,3% Black rockfish

22,33

Group Percentage Experimental Average Average Average Average Total
No. Fish in Diet Price-- Price-- Price / Price / Points of
Females Males Group Fish Group Groups in
Fur Color
(Prices listed in dollesrs and cents) Crading
I Basic 18,15 27.93 23,04 88
II  66.9% Hake 15.14 19.36 16.25 17.64 80
IIT 50.3% Hake 13.66 23.06 18.36 17.64 82
IV  33.7% Hake 13.43 £3.21 18,32 17.64 80
Y 66,9% Arrowtoothed , E ®
halibut 13.50 24,50 19.00 19.98 82
VI 50.3% Arrowtoothed
halibut 15,81 25,07 20.14 19.98 83
VII  33.7% Arrowtoothed : |
halibut 17.:07 24.50 20.79 19.98 84
- VIII 66.9% Black rockfish 16.71 22 .43 19.57 20.18 90
IX 50.3% Black rockfish 16.14 26,42 21.28 20.18 88
X  33.9% Black rockfish 16.07 23.29 19.68 20.18 85
XI 22.3% Hake RS B8 19.67 87
XII  22.3% Arrowtoothed | '
halibut 17.50 24,00 20.75 a2
14.92 18.63 82

62
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ranged from {18.00 to $28.00 with the average of $23.29.
Total group pelt average was $19.68.

The above three groups pelt average was $20,18 to
indicate the relative value of inaiuding 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 eempared’with one another to serve as indi-
cators of relative pelt value. All mink in the groups
below were pelted. Price ranges have not been given as
they would not be accurate when including adults and

young mink,
Group XI (22.3% hake)

Pelt price average for this group was $19,68 with
females averaging $15.,50 and the males $23,.83,

Group XII (22.3% arrowtoothed halibut)

Female pelts in this group averaged $17.50 and the
male pelts, $24.00, to g;#e a total average of %20;75.

Group XIII (22,.3% black rockfish)

The total pelt average price for this group was °
$18.63, The females brought $14.,92 average and the
males $22,33,
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The significance of these pelt values in relation to
the experimental dlet has been discussed under the indi-

vidual diet groups in the seetion called Discussion.

FOOD CONSUMPTION

The average daily consumption of each ration has
been tabuleted and has been listed below. This factor
of' emount of feed consumed becomes very importent to
the fur farmer when he deals, not in ounces, but in
hundreds of pounds of feed each day, The average ounces
consumed daily by esch mink on a ration between August 14
and November 10 are listed in tsble IV. It was noted
here that the growth rate teble V might also bs considered
at this point. It was found thet &s weather conditions
fluctuated, so did the food consumption rate., A typleal
diet group showing such fluctuetion is shown in figure 14.

Group I (Basic) consumed, on the average, 6.38 ounces
of food per mink per day for the period during which the
ration was led, specifically between August 14 snd Hovem-
ber 10, V

Group II (66,9% hake) had the highest consumption
rate with 7,33 ounces of food per mink per day.

Group III (50.3% hake) was next highest in rate of

food consumption with 7.28 ounces per mink per day,
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Interior of pelter building

Figure 11.
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TABLE IV ;
AVERAGE DAILY FOOD CONSUMPTION OF ¥IEK

IN EXPERIMENTAL DIET GROUPS
FROM AUGUST 14 TO NOVEMBER 28

Group Percentage Experimental Ounces Pe
No. Fish Mink -
p SEM Basie 6438
II 66.9% Hake ‘ 7433
111 50:3% Hake : 7.+28
Iv &3.7% Hake 723
v 66.9% Arrowtoothed halibut 5.47
VI ~ 50.3% Arrowtoothed halibut 5441
VII 33.7% Arrowtoothed halibut 6,15
VIII 66.9% Black rockfish 6443
IX 50.3% Black rockfish 5.80
X 33.7% Black rockfish 6457
XI 22.3% Hake 5,88
XII 22.8% Arrowtoothed halibut 5¢ll

X31T 22.3% Black rockfish 5464

followed by Group IV (33.7% hake) with 7,23 ounces. All

- dlets containing hake had high consumption rates and were
the only grou@s'to exceed the maximum dally allowance of

5/8 1b, per mink fed on all dlets during the duration of

the experiments, ‘

The consumption rate in Group V (66.9% arrowtoothed
halibut) was 5,47 eunceé per mink per day which, with
that of 5.41 ounces‘per mink per day of Group VI (50.3%
arrowtoothed halibut), constituted the lowest consump=
tion rates when considering éll rations,

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

what higher consumption rate at 6,15 ounces per mink
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than &1& the two immedistely preceding dlets, duse,
perhaps, to the ineclusion of sole, as has been simi-
larly noted of Oroup X.

Group VIII (66.9% black rockfish) is comparable
to the basic Group I in rate of consumptlion &t 6.45
ounces . D

Group IX (50.3% blesck rockfish) had a comparatively
low food consumptlion rate by averaging 5.80 ounces
consumed per mink per day,

Group X (33.7% black rockfish), as noted ebove,
had & higher rate at 6,57 cﬁnaaa.

‘ The Groups XI, XII and XIII, since they are not
compered with others, will be listed a&s indicators end
will be compared with one another.

Group XI (22,37 hake) averaged 5.82 ounces éer mink
per day as compared with 5.11 ounces for Group XIT
(22.3% arrowtoothed halibut) and 5,64 cunces for Group
XIII (22,3% black rockfish).

The relatlonship of food consumption to growth has
been prasentéd, in reference to individual experimental

diet groups, under the heading of Discussion.

APPEARANCE AND GENERAL CORDITION

Since an adequate diet is generally believed to be



Figure 13. Closeup of catch used on pelter pen door, patterned
after those seen on the Robert Watt ranch, Bay City, Oregon
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one of the important factors in effecting desirable
fur appearance and the physical well-being of mink,
the following paragraphs evaluate these aspects in
reference to the experimental dliet groups.

The animals on diet Group I (Basic) were considered
normal; they produced sleek heavy fur and were healthy
in appearance. They exhibited no more than the usual
aggressiveness,

Mink of Group II (66,9% heke), from appearance,
would be called deficient gince their fur was apérse,
ruffled and undesirably brownish in color. The mink
were extremely nervous and hard to handle because ghey
were viclous, _

Group IIT (50.3% hake) produced mink with fur which
was not as sparse as those of Group II, aithough it was
similarly brownish and ruffled., These mink, too, were
nervous and abnormdlly aggressive,

Group IV (33.7% hake) produced mink whose fur and
temperament compared closely with thet of Group II.

Group V (66,9% arrowtoothed halibut) eontained mink
whleh appeared much larger than those of Groups I3, 31X
end IV. This size difference was due, in part, to the
long fur produced on mink of this group. This fur was
brownish but dense. The temperament of these animals

was comparable to those of Group I.
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The mink of Groups VI (50.3% arrowtoothed halibut)
and VII (33.7% arrowtoothed halibut) were comparable in
aggrasaivaneas with thaée of Group V. The fur of these
mink was also dense and long, with the guard hair provid-
Ing good coverage to the underfur, But as the percentage
of arrowboothed halibut in the diet decreased, the
undesirable brownish color decreased,

Groups VIII (66.9% blaeck rockfish), IX (50.3% black
rockfish) and X (33.7% black rockfish) conteined mink of
normal temperament and of exceptional fur quellty., The
fur texture was excellent, accompanied by & desirable
: darkredlor. This was especially noted of the mink in
diet Group IX.

Kink of Groups XI (22.3% heke), XII (22.3% arrow-
toothed halibut) and XIIT (22.3% black rockfish) were
of normal temperament but were of generally poorer fur

quality than those mink in diet Group I.

WEIGHT STUDIES

The welghts of the experimentsl animels taken biweek-
1y from July 28 to November 18 have been everaged and
appear Iin table V. Growth retes of each group, as
computed from these averages, can be found in the growth

graphs, figures 15 through 27, The most pertinent points
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of the weight portion of the study have been noted below
by group dlets,

Group I (Basic)

From July 28, when the average weight‘mf the females
wes 1 pound 10 ounces, to November 18, when the average
weight was 2 1lbes 1 02., the weight increase for the
females averaged 7 ounces. Welghts taken on November 18
ranged from 1 1lb, 10 oz. to 2 1lb, 6 oz.

For the males the initisl average weight was 2 1lb.

5 oz, and the final average was 3 lb, 7 oz. The increase
for this period was 1 1b. 2 oz., on the average. Weights
of the males ranged from 3 lb. 3 ozs to & lb, 12 oz, on
November 18. :

The final weighing of both sexes showed the highest
average welght reached during the course of the experi-

ment ¢
Group II (66.9% hake)

Initial welight of the females averaged 1 1lb. 9 oz.
as compared to 1 lb, 8 oz, average of November 18, to
make, on the average, a 1 ounce loss per female., At
the last welghing, weights ranged from 1 1bs & oz. to
1 1bs 13 oz. On October 7, the average weight reached
the optimum et 1 1b. 10 oz,

I
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On July 28, the males averaged 2 1lb. 5 oz, and at
the close of the tests weighed the same average to
register no gain. November 18 weights ranged from 1 1b,
10 oz« to 3 1b. On September 23, the average woight of

the males reached 2 1b. 7 0z.
Group III (50.3% hake)

On July 28, the female average weight was 1 1b.
11 oz, and on November 18 1t was 1 1b, 15 o0z. for an
average welght gain of 4 oz. per female mink. The range
of welghts taken on November 18 was 1 1b. 10 oz. to
2 1b. 8 oz,

For the males the first average weight taken was
2 1b. 2 oz. as compared to 2 1b. 15 oz. for the final
welghing to average the weight increase at 13 oz. The
welght range of this sex group was 1 1b. 15 oz. to
S lbs 11 oz. The Hovember 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
1 1b. 8 oz. November 18 weight average was 1 lb. 13 oz,
which showed an average gain of 4 oz. Final welghts of
females varied from 1 1b., 6 oz, to 2 1b.3 0z, Highest

average welght reached was 1 1b, 15 oz. on October 7.
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The males of this group weighed 2 lb. 3 oz. at first
welghing and 3 1lbs 1 02z, on November 18, This made the
average welght gain 14 oz, Veights ranged from 2 1b.

10 oz. to 3 1bs. 7 02z, on November 18 when the highest

welght average of the group was reached,
Group V (66,9% arrowtoothed halibut)

Weight of the females on July 28 was an average of
1 1b. 10 oz. as compared to the November 18 weighing of
1 1b. 13 o0z for an average gain of 3 oz. per mink, On
October 7 the highest average weight was resched at
2 1b., November 18 weighings varied from 1 1b. 8 oz. to
2 1b. 6 o0z,

On July 28, the males weighed 2 1lb, 4 oz. and
finished the experiment at 3 1b, 3 oz. to show an average
welght gain of 15 oz, per mink, November 18 weights
ranged from 2 1b, 11 o2z, to 4 lb. The optimum welght
average for this diet was reached on November 4 at 3 1lb.

4 oz,
Group VI (50.3% arrowtoothed halibut)

The first average weight taken for females on this
diet was 1 1b, 11 oz. in comparison with 1 1lb. 15 oz.
on November 18, An average gain of 4 oz, per mink with
8 range of from 1 1b. 9 oz. to 2 1lb, 3 oz. at final .



TABLE V
AVERAGE BIWEEKLY WEIGHTS OF MINE IN EXPERIMENTAL DIET GROUPS

s
-

Group Sex Diet & Weights in Pounds and Qunces
No. July Aug. Aug. Sept. oSept. Oct. Oet. BHov. Hov.
\ } 28 9 26 9 23 7 21 4 18
e Basic 1-10 1-8 1-12 1-13 1-15 2-1 2«1 2-0 2-1
I M Basic 2-5 2-3 2=-9 2~11 2-15 5=3 35-5 3=6 S=
II F 66.9% hake 1-9 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
e & SR 59*5% hake 1-11 1-8 1-10 1-11 1-11 1-14 1-14 1-14 1-15
% 4 1 ¥ 50.3% hake 2-2 2«0 2m3 2=7 2=9 2-13 2-12 2-13 2-15
IV P 33.7% hake 1-8  1-7 1-10 1-12 1-13 1-15 1-13 1-13 1-13
v M 33.7% hake 2-3 =1 2-5 2-8 2-11 2-14 2-14 3~-0 3-1
Vv F 66,9% arrowtoothed ‘ ‘ :
halibut 1-10 1-8 1-11 1-l12 1-12 2«0 1-14 1-13 1-13
Y M 66.9% arrowtoothed i
halibut 2-4 2-0 2-8 2-11 2-14 3-3 3-8 3-4 3-3
VI P 50.3% arrowtoothed
: halibut 1-11 1-10 1-13 1-15 1-15 2-0 2=-1 1-15 1-15
VI K 50.3% arrowtoothed , :
halibut 2«5 2-1 28 2-11 2-14 S=d =5 =5 S~4
VII F 33.7% errowtoothed : ; ]
% halibut 1-9 1-8 1-10 1-10 1-11 1-14 1-15 1-14 1-13
VII ¥ 33.7% errowtoothed : :
halibut 2-5 2-2 2~ 2-11 2=-14 3=2 S=d S=5 DD
VIII F 66.9% black
rockfish 1-10 1-7 1-10 1-12 1-11 1-13 1-14 1-13 1-12
VIII ¥ 66,95 bleck

rockfish 2-5 1538 . Be8 . 24 L8M11 B8 B B 58

a9



TABLE V-=continued
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|

Group Sex Diet Welghts in Pounds and Qunces
Fo. July Aug. Aug. Sept. Sept. Oct. Oct. Hov, HOV.
28 9 26 9 23 7 21 4 18
IX F 50.3% black
rockfish 1-8 1-7 1-1Y " Iel4 1518 8.0 . B-8 2D 118
IX. ¥ 50.3% black :
. rockfish 2-2 2-0 23 2-7 2-8 2-10 2-12 2-12 2-14
X P 33.7% black : , :
rockfish 1-9 1-8 1-10 1=12 112 1-13 1-15 1-15 1-13
X ¥ 335.72 black
rockfish 2-2 2.1 2-5 2=7 2-9 2«13 2-~14 3=1 3=0
XI P 22.3% hake 1-9 1-9 1-10 1-10 1-12 1-13 1-14 1-12
XI ¥ 22.3% hake 2-2 2=3 2-4 2.2 2u3 2=5 2«7
XII F 22.3% arrowtoothed
halibut 1«11 1«11  1el1l 112" 1«14 115 2.0
XITI X 22.3% arrowtoothed
: halibut 2w 210 2212 2+13 3«0 . 3-5 33
XIIT P 22.,3% black »
rockfish 1-10 1-11 1-13 1l-}4 1-14 2-0 1-13
XIIT K 22.3% black
2-4 2-9 2-14 -4 3«8 3-B

rocklish

-1

29
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welghing wes noted. An optimum average of 2 lb: 1 oz.
wes reached on October 21,

Average welght of the meles on July 28 was 2 lb,
2 oz, and the final weighing averaged 3 lb. 4 o0z. to
constitute an average gain of 15 oz, The highest weight
of the group was averaged on October 21 at 3 1lb., 5 oz,
November 18 weights ranged from 2 1lb. 3 oz. to 3 1b.
15 oz,

Group VII (33.7% arrowtoothed halibut)

These femsles showed an average weight galn of 4 oz
by comparing the first weighing of 1 1b., @ ozs to that of
1 1be 13 oz. » the average ;:m November 18. Range of welights
on November 18 was from 1 1lb. 8 oz, to 2 1b., The highest
average weight of this sex group occurred on October 21
at 1 1bs 15 oz,

Average weights of males within this group progressed
from 2 lbs 5 o2zs on July 28 to 3 1b, 3 oz., after an
optimum had been reasched of 3 1b. 5 0z, on November 4,

An average gein of 14 oz, was noted. Weilghts taken on

November 18 varied from 2 lb, 7 oz« to 4 1b. 1 o0z,
Group VIII (66.9% black rockfish)

Welghts of July 28 for these females were averaged

at 1 1b, 11 oz, After final weighings of 1 1lb. 12 oz,
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average, & 2 oz, average galn was shown, November 18
weilghings ranged from 1 1lb,., 10 ozs to I 1be 15 o2s The
highest weight average for this sex group was reached
on October 21 at 1 1b, 14 oz,

lMales gained 1l oz. each, on the average, after
having registered en Initial 2 1b. 5 oz, and a final
5 1lb. Welghings on November 18 ranged from 2 1b‘ 1l oz,
to 4 1b, 1 0z. The final weighing was the highest, when
averaged, of the bilweekly weights.

Group IX (50.3% bleck rockfish)

Females averaged 1 1b. 8 oz, on July 28 in compari-
son with 1 1b. 15 oz, on November 18 to make an average
gain of 7 oz. On the latter date the weights ranged
from 1 lb. 8 oz, to 2 1b, 12 oz. The group averaged
2 1b. 2 oz, on October 21,

Males weighed 2 1lb. 2 oz, average on July 28 and
€ 1b, 14 oz, on November 18 to average a gain of 12 oz.
per mink, Welghts ranged from 2 1lb, 11 oz« t0 3 1b, on
November 18, These November 18 weights were the highest
reached in this sex group during the run of the tests.

Group X (83.7% black rockfish)

This group of females renged from 1 1lb. 7 0z. on

July 28, to 1 1lb. 13 oz, on November 18, to average &
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gain of 6 oz. per mink. On October 21, these females
averaged 1 1b, 15 oz. November 18 the weights varied
from 1 1b. 9 oz. to 2 1b. 1 oz.

Males averaged 2 1b. 2 oz. on July 28 and welghed
e 1b. on November 18 when the weights ranged from 2 1b.
6 oz. to'3 1lb. 13 oz. The average welght gain was
14 oz, Optimum weight average of this group was reached
on November 4 at 3 ib. 1 oz.

The three experimental groups containing some adult
mink, Groups XI, XII end XIII, should not be compared
with the above ten groups, so the& will be considered
after a number of general observations have been recorded
on the above groups.

Since in many species of mammals, females resach
maturity before the males, and as may be seen in the
growth graphs, it would appear that‘the females on the
above diets were more near maturity then were the males
when placed in the diet groups. They did not show
extensive welght losses and gains, and were, therefore,
not affected to such a degree es were the males, which
were still in fast-growing period.

The drop in weights, of the majority of groups,
toward the end of the experiments is attributed, in part,
to the maturing of the animals.

The point when an enimal on a deficient cdiet such
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as those ineluding sbove 33.7% hake had used all 1ts
stored potentials such as vitemins end/or minerals was
not apparént so much in welght loss as in general cone
dition., Fur beceme ruffled and the mink appeared not
normal.

Groups XI, XII and XIII contalned fewer mink than
above groups eand also contained adults, These groups |
were used only &8 indicators and were not regarded as
‘having glven definite facts, Only everage welght gains
will be given faf the following groups:

Group XI (22.3% hake)

For femeles in this group the average weight gain
was 3 ozs and for the males, 5 oz. for the period from

August @ to November 4.
Group XII (22.3% arrowtoothed hallbut)

For the same period in this group, the average

welght gain per female was § oz. The males gained 12 oz,

on the average.
Group XIII (22.3% black rockfish)

| An average of 3 oz. and‘1 lb., 1 o2z. gain was regis~
tered by the females and males respectively of this group

for the period between August 9 and November 4.

t
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THE BIOCHEMICAL ANALYSES

When considering the diet analyses by Dr. Haag end
Howard Griffin it became evident that the diet constitu-
ents had played & large part in guiding growth and fur
quality. Table VI contains the analyses of the various
experimental diets.

Diets containing arrowtoothed halibut had very high
fat contents which decreased when flatfish were added.
The diet of Group V, which contsined only arrowtoothed
halibut @s the fish portion of the diet, had & much
lower protein content than when red rockfish and red rock-
fish and flatfish were added, as in Groups VI and VII.

Hake diets had the lowest fat contents except when
red rockfish was added. These same diets, Groups II,
III and IV, had high prétein, especially Group II,
containing 66.9% hake.

Black rockfish diets had relatively high protein
contents and, when red rockfish was added, had also a
high fat content. Also, diets fed to Groups VIII and
IX were high in ash content,

In diet Groups XI, XII and XIII, all constituents
seemed to be comparable except the high fat content of
diet XII, an arrowtoothed halibut-contalining diet, and
the high ash content of diet XI, a hake-containing diet.
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TABLE VI
BIOCHEMICAL ANALYSES OF EXPERIMENTAL DIETS
NINK POOD SAMPLES#

— — e e e
s e

Group Number % Dry Dry Basis
and Diet Matter % Pro- % Ash % Fat

tein

Group I (Basie) g :
Basic meat##--28% 22,9 46,35 12,88 26,85
Red rockfish--26%
¥ixed flatfish--46%

Group II
" Basic meat--28% 19.8 64,28 10,11 20.19
Hake--72% ,

Group III
Basic meat--28% 25.8 568,10 11.8)1 28,07
Hake--54%
Red rockfish--18%

Group IV
Basic meat--28% 28,8 B4.,055 1184 82,80
Hake--36% '
Red rockfish--18%
Mixed flatfish--18%

Group V :
Basic meat-~28% 24,1 49.55 9.91 36,44
Arrowtoothed halibut--72%

Group VI
Basic meat--28% 26,5 48,45 10.84 37.95

Arrowtoothed halibut--54%
Red rockfish--18%

Group VII
Basic meat--28% 24,6 B7.75 10,97 38.70
Arrowtoothed halibut--36%
Red rockfish--138%
Mixed flatfish--18%

Group VIII :
Basic meat--28% 22,9 . BOE .. 15,05 21,18
Black rockfish--72% %
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TABLE VI--continued

. end Diset Matter

Group Humber % Dry Dg% Basis
Do

; Ash % Fat
; tein

Group IX
Basic meat--28% : 22.9  B7.35 12,45 £8,.86
Black rockfish==54%
Red rockfish--18%

Group X
Besic meat--28% | 24.2 56,85 11,835 23.3%0
Black rockfish--36%
Red rockfish--18%
Mixed flatfish=-18%

Group XI
Basic meat--28% 85,1 88,10 - 13,17 83.%0
Hake=~24%
Red rockfish--24%
Mixed flatfish--24%

Group XII
Basic meat--28% R348 86,70 11.73  32.8%
Arrowtoothed halibut--24%
Red rockfish--24%
¥ixed flatfish--24%

Group XIII
Basic meat--28% 22.4 55,10 11.73 26.66
Black rockfish--24%
Red roekfish--24%
Mixed flatfish--24%

Basic cereal#wt(not included 92.1 26,40 14.68 T+1%
- - in above analyses)

# Percentages of the constituents of the diets differ Lfrom
those in table I because herein cereal percentages are
not contalined in the 100% total.

## Baslc meat contalns 15% tripe, 8% horsemeat, 5% liver.

### Basic cereal contains 24 wheat germ, 13% ysast

13% alfalfa meal, 2% Cerl-meal, 1% bone meal.
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SUGGESTIONS FOR FURTHER RESEARCH

On the basis of these studies, suggestions for fur-
ther research have been made. Experimental diets contain-
ing mixtures of hake and arrowtoothed halibut might prove
to be valuable. An experimental diet in which arrowtoothed
halibut would be the main constituent could be fed to
growing mink while a diet in which black rockfish was the
principel fish might be fed these same mink while thelr
fur became prime., Diets containing peraént&ges, other
than those used in these experiments, of these same fish
might prove to be of some value. Perhaps diets centaiﬁing
principally heke could be supplemented, to great advantage,
with some of the growth stimulating factora, such as

vitamin Bjo.

DISCUSSION

Below 1s listed & summary of the observations by
groups and any conclusions which have been drawn from

those observations by group diets.
GROUP I

Group I, considered a reliable average of the
adequate dlets fed on Oregon fur farms today, provided

& standard with which to compare the other experimental
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group diets.
This diet consisted of the following ingredients:

Basic meat 25.7%
Basic cereal : 7+4%
Red rockfish 24.7%
Mixed flatfish 42,2%

2,000 I. U. Vitemin A/mink

The Group I diet was snalyzed and found to contain
22.9% dry matter and, on & dry basis, 46,35% protein,
12,88% ash and 26.85% fat. These figures might be
consldered a basis with which to compare the analyses
of the other experimental diet groups.

' The average weight gsin per mink from July 28 to
November 18vfor Group I was 7 oz. for the females and
1 1b. 2 oz. for the males., This weight gein was the
highest averaged during the period in which weights
were taken, of any experimental group.

This group aversged a food consumption rate of
6.38 oz, per mink per day from August 14 to November 10,
which was consldered as normal,

Pelt average for all of Group I was $23.04, for the
females, {18.15 per pelt, and for the meles, $27.93. The
fur color rating score was 88 points.

The mink in this group, it was concluded, received
an adequate diet so that all of their basic requirements
were met, &s far as could be ascertalned 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 & fur color basis, k

'The purpose of the experiment was not to prove that
this basic diet was superior to all other experimental
dlets fed, but to ascertain if the designated msrine
fishes, Pacific hake, arrowtoothed halibut and black rock=-
fish, could be used in diets as adequate substitutes for
the fish commonly used on fur farms today and included in
the basic group diet.

With this in mind, the following groups will be
discussed. Ash content will hereafter not be mentioned
in the summarization and conclusion as it was not

considered to be & controlling factor herein.

GROUP II

The diet included the following constituents:

Basic meat 25,7%
Basiec ceresl 7.4%
Hake 66.9%

2,000 I, U. Vitamin A/mink
The biochemical eanalysis showed this diet as having
the lowest fat content on the dry basis, and the highest
protelin 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 gain, Group II diet proved
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inadequate by registering & 2 oz. average loss for the
females and no gain for the males for the period of
July 28 to November 18, In compérison 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
per day, on the average.

After being given the rating of 80 points, color
basls, these mink brought an average price of $16.25 per
mink pelt., The females brought $13.14 per pelt while
the males were priced at $19.36 per pelt, on the average.
This group was late in priming in comparison with the
basic group.

Coneclusions drawn from these observations were:

l. This diet was not adequate and was not recommended
for use elther as a growth ration or as a furring-out feed.
2, When considering the constituent anaslysis, 1t
seemed evident that high protein content did not

necessarlly promote growth and proper priming.

S« The general conclusion was that this dlet was
deficient, in that consumption was high and yet there
was no growth, and some weight loss, of mink on this diet.

4., As may be observed in the following conclusions,
the low fat content wes presumed té have been correlated

with the lack of grouth of mink on this diet.
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GROUP III

This diet included:

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

With the addition of red rockfish to the hake portion
of the diet, the fat content was increased from 20.19%,
as in Group II, %o 28.07%, dry basis. The protein content
was 56.10%, dry basis, asnd was not considered & control-
ling factor.

Hink fed this diet gained 3 oz. average per female
and 13 oz. average per male during the aforementioned
period during which the mink were weighed. These mink
consumed 7.28 oz. per mink per day, a high smount in
compearison with most othéﬁ groups.

Pelt price aversge for tﬁé whole grbup‘wss $18.36,
$13.66 for the female pelts end $23.,06 for the male pelts.
The color reting was 82 points. % i

Gonclusieas regarding these observations were:

l. As indicated by the observations, although growth
was promoted by the Addition of red rockfish to the hsake
diet, this retion was not considered adequate. The
enimals were "high-strung®, nervous and sppeared to be
deficient in certain basic food requirement and fur

development needs.
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2. This ration would not be recommended for feed
during the pre-pelting periocd, As evidenced by the prices
. received from the sale of pelts from this group, the pelts
were unsatisfacteril# below average.

3. The addlitlon of red rockfish, high in fat content,
- proved enough of a stimulus to ceause 5 oz, more gain per
female and 13 oz. more gein per male mink than was

observed in Group II, where the diet contained 66.9% hake.
GROUP IV

This diet 1ncluded:

Basic cereal 4%
Basic meat 25.7%
Flatfish 16.6%
Hake 33.,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 ean average of 4 oz,
and the males, 14 cz. average, during the period from
July 28 to November 10. Color rating for the group was
80 péinﬁs and the pelt value for both males and females
was $18.32. For the females it was $13.43 and for the
males, 23.21.

The appearance and temperasment of these mink was not
normal and was considered undesirsble. These mink

consumed 7.23 o0z. per mink per day, average.
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Conclusions drawn from the above summary were:

l. On & diet containing 33.7% hake, the mink did
not respond elther in regard to grawﬁh 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 deficlent entirely in growth-
promoting factors, it was assumed to be lower in them

then the level found in the baaic dilet.
GROUP V

This diet included;:

Basic meat 25.7%
Basiec cereal 7.4%
Arrowtoothed halibut 66.9%

2,000 I, U, Vitemin A/mink
This retion, high in fat content, with 36.44j%, ary
basis, promoted growth averages of 3 oz. per female mink
-and 15 oz. per male during the welghing period.

The pelts averaged $13.50 per female and $24.50 for
the males to make a group average of $19.00. The mink
had & color reting of 82 points on November 1, The food
aonsuﬁption rate was low at 5.47 02, per mink per day.

A proteln content of 49.55%, dry fcod; was observed from
the analyses.,
Conclusions weres

1. The food consumption rate of this group was low,
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Figure 28, Exterior 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, consldered undesirable in natural ranch
mink, 7

S« Animals on this diet produced heavy fur, indi-
cating a more nearly adequate diet than those containing
hake, although it still was not on the level of the
basic Group I.

GROUP VI

This diet included:

Arrowtoothed halibut 50.3%
Red rockfish 16.6%
Basic ceresl 7.4%
Basic mesat 25.7%

2,000 I. U. Vitamin A/mink

A comblnation of two fatty fishes, arrowtoothed
halibut and red rockfish, contributed toward the highest
fat content of all diets, 37.95%, dry basis. The pro-

- tein was not consldered to have been & controlling factor.

Conclusions drawn from these observations are:

l. From a growth standpoint this diet would Se
recommended, since good growth waé promoted despite low
food consumption. Heavily-furred, large mink indicated
that this was an adequete diet for growing enimals,

2. This dilet would not be recommended for color
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production or as a diet for mink whose fur was becoming
prime, as indicated by the 83 points color raeting. These
furs were undesirasbly brown, as was the case of all mink

on the diets containing arrowtoothed halibut.
GROUP VII

This diet included:

Arrowtoothed halibut 33.7%
Mixed flatfish 16.6%
Red rockfish 16.6%
Basic meat 25.7%
Basic cereal 7.4%

2,000 I. U, Vitamin A/mink
The fat content of this dilet, dry basis, was
33.7% while the protein percentage, dry basis, was 57.75,
the highest protein content of the arrowtecothed halibut
groups.
The average gain of females during the periocd of
July 28 to November 18 was 4 oz. and for the males,
14 oz, The fur color for this group rated 84 points.
Consumption rate was comparable with the basic group at
6415 oz.
Female pelt value was $17.07 per pelt and the male,
$24.50, to make a total group average of $20.79 per pelt.
Conclusions which were 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

large as the mink in Group VI,
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2, The food consumption rate was higher than in the
above Groups V and VI, glving evidence to the assumption
thet as mixed flatfish was added to the arrowboothed
hallibut diet, the diet became less concentrated.

3¢ This diet might be recommended ss & substitute
for the diet fed CGroup I for a growth diet for young mink,
although it dié not bear ss much merit on this basis as
did the diet fed td Group VI.

GROUP VIII

The constituents of this diet were:

Black rockfish 66,9%
Besic cerezl e Tsd
Basic meeat 25.,7%

2,000 I. U, Vitamin A/ mink

A comparatively low fat content, 21,13%, dry basis,
was observed along wlth a higk protein canteﬁx of 57.75%.

The mink on thls diet made moderate galns, 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
thaet of Group I (Baslic) at 6.43 oz. per mink per éay
average. The female pelts averaged $16.71 and the males
$22,43, the combinastion of which made a total group
average of $19.57. This group rated 90 points on color,
2 points higher than the animals on the basic diet.

Conclusions advenced on the above observaetions were:
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1. Although the weight gain and, therefore, the
pelﬁ size was not &s lerge as was desirable, the mink on
this diet were of exceptlonally fine color. The fur was
very dark and evenly colored throughbﬁt the grauﬁ.

2, This diet might not be recommended for a growth
diet, but might be valuable for use as a furring-out
dilet. It does not, however, gain the merit of the diet
of Group IX, following.,

~ 3. The low fat content of the diet, 21.13% dry
basis, may be sald to have been responsible for the lack

of growth of the mink on this diet.
GROUP IX

This diqt included:

Black rockfish 50.3%
Red roekfish 16.6%
Basic cereal 7 o4%
Basic meat 25.7%

2,000 I. U. Vitamin A/mink

Seven ounces per feﬁala and 12 ounces per male were
the average weight gains of the mink on this diet. Food
consumption rate was low at 5.80 oz. per mink per day.

The fat content of the éiet was comparable with
that of the beslc diet at 28.86% drybasis. A high
protein content of 57.35% was observed.

These mink rated 88 points on color &nd brought an

average of $21.28 per pelt. The males were averaged at
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$26.42 and the females at {16.14.
Conclusions drawn from these observations were:

1. This diet is the most highly recommended for
feeding to mink becoming prime of those fed. The mink
on this diet merited the high prices they received,
not for size of pelt as the mink in Group VI, but for
fine color. The group was evenly dark in color
throughout.

2. The low food consumption rete was a desirable
factor when considering cost of diet.

S+ Agalin, it was observed that with an increase
in fat content, that is, with the addition of red rock-
fish, the growth was lncreassed, and when combined with
the black rockfish, the previously observed brownish
cast of prime fur of mink on high fat diets, such as

these of Groups V and VI, was not seen.
GROUP X

This diet consisted of: ,
Flatfish © 16.6%

Red rockfish 16.6%
Black rockfish 33.7%
Basic cereal 7 4%
Basie 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 day during
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the August 14 to November 10 period and reglstered an
average weight gain of 6 0Z. per female and 14 oz. per
male during the July 28 to August 18 perlod.

Pelt values were $16.07 average for females and
$23.29 for males to make a group ﬁversge of $19.68 per
mink« The éclor rating given on November 1 was 85 points.

ﬁoneluﬁions were:

l. These mink were undesirably browner than those
animals @aking up Groups VIII end IX. the males showed
a slightly higher weight gein then did those in Group IX
but this was offset by a lower pelt value because of
poorer c¢olor.

2, Food consumption wes compereble ﬁith the basie
group although slightly higher, but this diet would not
be recommended because Gf the lower pelt value.

3. The brownish color here cennot be attributed to
high fat content end would suggest an inbaslance of some

other factors rather than high fat content.
GROUP XI

Constltuents of this diet were:

Basic meat 25.7%
Pacifie hake : 22.3%
‘Red rockfish 22.3%
Kixed flatfish 22.3%
Basic ceresl 7.4%

The average weight gain for these females was 3 0gz.
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and for males, 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 55.1%.

The food consumption was 5.82 oz. The color rating
was 87 points, with the pelt group average $19.67, which
included a $15.50 average per female pelt and a $23.83
per male pelt.

’Indieétians were:

1. PFood consumption &t 5.82 oz. was not consldered
low because of the usually lower rete of consumption by
adults than by young mink.

2, Of diets XI, XII and XIII, this diet was second,
in desirebility, to that containing arrowtoothed halibut,
diet Group XII, in general.

_ 8¢ This diet would not be-reeommended for either
- growth promotion or for furring out. It had the typical
low fat content of all hake-containing éiats.

GROUP XII

This diet included:

Basic mesat 25.7%
Arrowtoothed halibut 22.3%
Red rockfish : 22.3%
Mixed flatfish 22.3%
Basic cereal 7.4%

Typically, this arrowtoothed halibut-conteining
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diet had a high fat content, 32.87%. The protein content
was not considered to be a cantralling factor.

The color rating of 88 points was given this group
and & pelt value of $20.70 was received for the whole
group which included a $24.00 per male average snd a $17.50
per female avarage;;,?hs_v&ightrgain for females and males
respectively was 5 oz, and 12 0z. for the weight-taking
period. Food consumption wes 5.11 oz. parvmink per daye.

Indications were:

1. E%en though the fat content was high, the brown-
ish cast of the fur, as observed on mink of other arrow-
toothed halibut diets waes not so apparent in mink fed 1t
in these proportions, |

2, This diet might be recommended for general use
as a2 partlal substitute for a diet similer to the basic.

A large enough group was not carried to give conclusivp
evidence. Indications were that 1t did fulfill growth
requirements and, to a certain extent, needs of mink

producing new fur.

GROUP XIII
Basic meat 25.7%
Red rockfish 22.3%
Black rockfish 22.3%
Mixed flatfish 22.3%
“Basic cereal 7.4%

"The fat content may be compsred to that of ths'baaic
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diet at 26,66%. Proteiln content was nét considered as &
controlling factor at 55.10%.

An average weight gain of 3 oz. per female and 1 1lb.
1l o%Z. per #al& for the perlod from August 16 to Ha#ember 4
was registéred by this group. Consumption was comparable
to Group XI at 5.64 oz. per mink per day.

Pelt value of $18.63 was given the group with females
recelving average values of $14.92 and the males, §22,33.
Color rating was 82 points.

Indications were:

l. Black rockfish In small eoncentrati?ng did not
" affect the color of the pelt as was indicated in dlets
VIII end IX.

2. It was indicated that this diet was not adequate
for feeding to pelter mink and, although a large average
weight gain was registered, 1t was misleading because of
one extremely large male mink; therefore, this diet was

consldered particularly conducive to growth.

CONCLUSIONS

On the basis of the observations made during the
course of the experiments, hake, when included in the
dlet from 22.3% to 66.9% of the total diet, by welight,
did not meet the basic requirements of the mink and

was not considered adequate for use in a growth diet.
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Diets containing hake were not sufficlent to promote
§roper furring of the mink prieg to pelting.

The experimental diets contalning arrowtoothed
balibut in amounts up to 50.3% of the total diet, by
welzht, were satisfactory in promoting growth of young
ming, but were not considered desirable for feeding to
mink whose fur was becoming prime, prior to taking the
pelt, The mink on these diets tended to have & brownish
fur which was undesirable,

Diets containing from 33.7% to 66.9% black rockfish
of the total diet, by welght, were not considered ade-
quate when fed to growing mink but they were considered
as of exceptional value when fed to mink which were
producing new fur. The pelits of these group diets were
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 TAXOHOVICAL FEATURES OF THE FISH
USED IN THE EXPERIMENTAL DIETS

PACIFIC HAKE. Herluccius productus (Ayres)

Distinguished by the two dorsal fins, the first
short, the second long and deeply notched; the large
mouth with the protruding lower jaw; the large eyes and
the ridges on the top of the head. (3, p.l129)

BLACK ROCKFISH. Sebastodes melanopns (Girard)

Distinguished by the highly convex interorbital
space without spines, the moderately large eyes, the
black coloration sometimes blotched with carmen red and

the white peritoneum. (3, p.208)

RED ROCKFISH, Sebastodes ruberimmus (Cramer)

. Distinpguished by the multifid points on the third
preopercular spine, the broken up spiny cranial rildges

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~blaak colorastion on the body and the peritoneum.

ARROWTOOTHED HALIBUT. Atheresthes stomias (Jordan)

Distingulished by the very large jaws extending
behind the eyes, the arrow-shaped teeth and the left eye
on the upper margin of the head. (3, pp.Sl&*ﬁll)

ROUNDNOSE FLOUNDER. Eopsettl jordani (Lockington)

Distinguished by the small scales with about 30 in :
& diagonal row between the dorsal fin and the lateral
line at 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.316)

LEMON FLOUNDER. Parophrys vetulus (Girard)

Distinguished by the pointed head, the accessory
dorsal branch of the laterasl line and the scales on the
body smooth anteriorly, rough posteriorly. (3, pp.321-
322) |

LONGFINNED FLOURDER, Glyptocephalus zachirus
{Lockington)

Distinguished by the long pectoral fin on the eyed
slde of the body, the nearly straight 1ateral line without
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an accessory branch and the gill openings extending

above the bases of the pectoral fins, (3, p.326)
\

SLIPPERY FLOUNDER. Microstomus pacificus (Lockington)

Distingulshed by the abundance of slime, the nearly
straight and indistinet lateral line without an accessory
branch and the gill openings not extending above the

bases of the uppermost paatdral fin rays, (3, p.327)
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APPENDIX II

TABULATED HISTORY OF IRDIVIDUAL KINK
IN EXPERIMENTAL DIET GROUPS

- : : e
Group Serial Sex Litter Pelter Live Pelt Date
No., HNumber Humber or Fur Value of
- Breeder Rate Pelting
I# 5l P 2 B 2 18,00%%
I# 52 P 1 B 2 18 ,00#%
Ie 53 P 17 B 1/ 20.00%
I+ 54 F 21 B 2 18,004
is 55 ¥ 23 P 3 17,00 lNov.2l
I* 56 F 38 B 2 17 50%%
Is 57 P 34 B 1 10 .50%%
X B8 P 33 B 2 17 «50%%
I# 59 F 30 B 2 18,00
I* 60 F 4 B 2 18 .00%#%#
I# 61 M 2 B i 1 28.00%%
I# 62 K 38 B 0 29 ,50%%
I# 63 M 22 P 2 26,00 Nov.21
Iz 64 H 44 B 3 29.00%#
II 65 F 23 y 3 10,00 Dec.3
IX 66 F 22 B 2 13 .,00%%
i1 &7 F 49 B 2 14 .00%:#
ITI &9 F 19 B 2 14 .00
I: 10 F 18 B 1 15 ,00%%
II 71 P 15 P 3 13,00 TNov.21
II 72 ¥ 2 B 1 20.,00%% -
L NS M 6 P 2 26,50 Dec.d
is 74 M 7 4 2 22,00 Hov.21l
I7 %& M 8 P 3 18,00 Dec.3
iz 96 M 42 o 4 6.00 Dec.3
iI 77 M 41 5 2 21,00 Nov.21l
II %8 1 34 P S 16,00 Dec.d
b % # 4 79 F 29 P 3 13,00 Hov.21l
i1l 89 P 44 B 2 14 ,00%
II1 Bl F 42 P 3 12,50 Dec,.d

# DBaslic group
#% Estimated



99

APPENDIX II--continued

e e e e e et ettt et

Group Serial Sex Litter Pelter Live Pelt Date

Hi

Ho. Bumber HNumber or Fur Value of
: Breeder Rate Pelting

III 82 F 50 P 3 23.,00%%#% Dec. 3
I1I 83 P b & 4 B  : 15.00%%
II1 84 F 3 P 3 13,00 Hov. 21
I1I 85 F 7 B 1 14 ,50%%
III 86 M 19 2 23.00 Dec. 3
I11 87 M 15 P 2 23.00 Nov. 21
i1l 88 i i 4 3 17.50 Dec. 3
31T 89 ¥ 36 2 24.00 Nov. 21
III 20 ¥ 40 P 2 24.00 Dec. 3
11l 91 M 30 4 2 24,00 Dec. 3
111 92 4 33 B 1 26 ,00#%

Iv 93 P 46 B 2 14 .00

Iv 94 B 42 P 3 12.50 Nov. 21
Iv 95 P 38 P 3 15.00 Nov. 21
v 96 F. 2 B 2 14 , 003

Iv 97 F 23 P & < 12,00 Hov. 21
IV 98 F 18 P 3 13.00 . Dec. 3
Iv 299 F e B 1 15,00

Iv 100 M 28 P 3 22 .00 Nov, 21
Iv 101 M 5B ;. 3 17 .50 Dec. &
Iv 102 74 30 P 3 22,00 Dec. 3
Iv 103 M 2l P 1 26,50 Nov. 21
Iv 104 4 50 P 2 24,00 Dec. 3
Iv 1086 B 9 B 1 27 o 50w#%

Iv 106 M S P 2 23.00 Dec. 3

v 107 F 4 B 1 15,005 /

v 108 F 50 P 3 12,50 Hov. 28

v 109 P 3 B 5 15,00%%

v 110 F 8 P 3 12,80 ‘Nov, 21

v 111 P 36 B 2 14 .00

v 112 F 42 P 3 12.50 Nov. 21

v 13 P 34 B 2 - 13.008%

v 114 M 19 B 1 28 ., 00##

\' 115 o 22 P 2 26,00 Hov. 21

v 116 ¥ 2 P i 26,50 Dec. 3

Vv 117 i} 38 P 2 22,00 Dec, &

v 118 M 30 P S 23.00 Dece 3

%% HEstlmated
##3# Estimated (not shed on Nov. 1)
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Group Serial Sex Litter Pelter Live Pelt Date
No. Humber Humber or Fur Value of
Breeder Rate Pelting
v 119 M 42 P 3 22.00 Nov. 21
v 120 M 46 P 3 24,00 Dec. 3
VI 121 P 33 r 3 10.00 Dec. 3
VI 122 B 29 B 2 16 .00
VI 123 P 38 P 2 17.00 Dec. 3
VI 124 ¥ 1 B 1 18 00
VI 1256 y 23 P 3 12,50 Nov. 21
VI 126 P 7 B 2 16,00
Vi 129 F 49 B 1 17 .00
VI 128 M 45 P 3 24 .00 Nov. 21
VI 129 M 30 r 2 28.00 Dec. 3
VI 130 M 38 P S 24.00 Nov. 21
VI 131 ¥ 6 B 1 28 400%#
VI 132 ¥ 22 P 2 26,00 liov. 28
VI 133 M 17 P 2 26,50 Nov. 28
Vi 134 M 15 g 19.00 Nov. 21
VII 135 F g P S 12.00 Hov. 21
VIiI 136 P 18 B 2 18 .00##
VII 157 F 2 B 2 18 ,00%:
VII 138 F 21 F 3 17.00 Nove. 21
Vi 13¢ F 42 B ; 4 19 .00
Vil 140 F 44 e . TR 17 50%=#
VIiI 141 P 40 g 2 18.00 Nov. 28
VII 142 M p | P 2 21,00 Nov. 28
VII 143 | 21 P 2 22.00 Nov. 19
VII 144 M 18 B 1 30 00 %
VII 145 M 4 P 2 26.50 Nov. 19
ViI 146 M - 46 P 2 28.00 Hov. 28
VII 147 M 38 | 4 2 22.00 Nov. 28
VIiI 148 M 38 2 22,00 Kov. 28
VIil 149 P 41 i 17.00 Nov. 28
VIII 150 B 34 B X 18 .00
VIII 151 F S B 2 15.00%%
VIII 152 P 4 ig 2 14 .00 Hov. 28
VIII 153 P 49 B b 4 18 ,00%:%
VIII 154 o 235 P 2 17.00 Nov. 11
VIII 185 T 17 B 1 18.00%%
VIIiI 156 M g ‘B 1 25,00
VIII 157 M 6 P 1 23,00 Kov. 19

% Estimated
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APPERDIX II--continued

Group Serial Sex Litter Pelter Live Pelt - Date

No. Humber Number or Far Value of
Breeder - Rate Pelting
VIII 158 M 22 P 2 20.00 Kov. 28
VIII 159 ¥ 2 - P S#uu24 00 Dec. 3
VIII 160 M 45 P 2 23.00 Nov, 19
VIII 161 M 40 P 2 20,00 . HNov. 28
VIII 162 M 42 P 2 £22.00 Rov. 19
IX 163 P 36 P 2 15,00 Nov. 19
IX 164 P 33 P > 14 .00 Nov. 28
IX 165 F 38 P 2 14.00 Nov. 19
IX 166 P 50 B 1 18.,00%%
IX 1687 P 22 B 2 17,005
IX 168 P 1 P 2 17.00 Nov. 28
IX 169 F 9 B 1 18.00%%
IX 170 M 44 P 1 26,00 Hov. 19
IX 171t ¥ 46 P
IX 172 M 4 P 2 23.00 Nov, 12
IX 173 M 7 P 2 26.50 Nov. 28
X 174 M 21 B 1 28 00
X 175 ¥ o B 1 28.,50#%
IX 176 M 19 P 2 26,50 Nov. 28
X 177 P 1 P 2 14,00 Hov. 28
X 178 3 “B B 2 17 00
X 179 F 23 P 2 16.00 Nov. 12
X 180 P 17 B 1 18 ,50%%
X 181 F 29 P S 12,00  HNov, 12
X 182 ¥ 33 P 2 17.00 Nov. 21
X 183 F 34 B ;2 18.00%%
X 184 M 7 P 3 23.00 Nov. 28
X 185 M 15 P 2 22.00 Hov. 28
X 186 ¥ S 5 2 18.00 Nov. 28
X 187 M 2 P 3 24,00 Nov. 28
X 188 M 42 P 2 20.00 Hov. 28
X A8%9 B 44 P 2 28.00 Hov. 28
X 190 = 19 B 1 28 ,00%#
AL =19 F 2 P 3 13.00 Dec. 3
X1 192 F 33 < 2 14,00 Nov. 28
X1 193 F 8 P 2 17.00 Kov., 28

3% Estimated
### Estimeted (not sheﬁ on Nov. 1)
###% Died August 20
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Group Serial Sex Litter Pelter Live Pelt Date of
Hoe  Humber ~ Humber or Fur Value Pelting
' Breeder Rate

Ad 12

XI 194 F P 1 17.00  Nov. 28
XI 198 F Ad 25 P 1 16,00  XNov. 28
XI 196 P Ad 32 P 2 16,00 Nov. 28
XX 397 M 3 P 2 22,00 Nov. 28
XI 198 ¥ 1 P 1 235,00  Nov. 12
XI 199 ¥ 23 P 3 26,50  Nov. 28
XII 200 F 17 P 2 18,00  Nov. 28
XII #cl F 34 P 2 17.00 = Nov. 28
XII 202 F Ad 37 P 2 18,00  Hov. 28
XII 203 F Ad 13 P 1 19.00  Nov. 28
XII 204 F Ad 26 P 2 18,00  Nov. 12
XII 205 P Ad 47 P 2 15,00 Deec S
XII 206 ¥ 4 P 2  17.50 | Fovs 12
X1I - #0Y M 21 P 2 26,50 Deas 3
XII 208 ¥ Ad 35 P 1 28,00 Dec. B
XIII 209 F 18 P 2 17,00 . Hov. 12
XIII 210 F 6 P 1 17.00  Nov. 12
T n N % F Ad 11 P 1 . 1700 Deta 5
XIII 212 F Ad 14 P 2  15.00 Nov, 18
XIII 213 F Ad 28 P 3 15.00 - Nov. 28
XIII 214 F Ad 48 P 4 12,50 Dec. 3
XIII 215 M 4 P 2 23,00 Nov. 12
XIIT 216 M 22 P 4 17.50  Dec. 3
XIII 217 M Ad 43 P 2##%26.50 ~ Dec. 3

##3% Estimeted (not shed on Nov. 1)
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A COMPARISON OF INDIVIDUAL BIWEEKLY WEIGHTS OF MALE AND FEMALE MINK
INCLUDED IN EXPERIMENTAL DIET GROUPS

Group Serial Sex Biweekly Weights in Pounds and Ounces

No., Number July Augs Aug. BDept, BSept, Oet, Oct. Nov,  NOV,
28 g 26 9 25 7 21 4 18
I% 81 P 1-6 1-9 1-11 1-13 1-15 2«0 2«0 2-0
I 52 ) 1-8 1-14 2-0 2-2 2= L= L4 Zwd
I 83 ¥ 1=8 1-13 1-15 2-3 2=5 2-6 2«4 2=6
I# 54 b 1-9 1-12 1l1-12 1-13 1-15 A 2«0 - 2«0
I 85 F 1=7 1-10 1-11 1-12 1-12 1-11 1-7  I-10
I 56 ¥ 1-8  1-12 1-11 1-12 8-0 . 2«0 2«0 2=l
I 8% F 1-10 1-11 1-12 1-14 2-0 2«1 1-15 2=1
I 58 ¥ 1-6 l=11 1-13 1-18 2=3 2-2 2=1 2-2
T 59 F 1-9 1-13 2«0 2=-1 2=3 2= 1-14 2«0
I 60 F 1-8 1-11 1-11 1=13 2-0 1-15 1-12 1-18
SNE 61 M 2e2 2= 2«12 S=1 Sw=d S S=5 B=d
I 62 M 1=15 2=5 2=6 2=9 2-14 2«15 G=2 S=4
I% 63 M 2«2 2«10 2«13 S=1 S=8 S=8 S=9 3-12
I 64 M. 2= 2-14 2-14 2=15 S=3 S=08 &=6 3«8
1T 65 P 1=11 1-8 1-7 1-8 1-13 1-10 1-11 1-8 1-7
i1 66 F 1-5 1=3 1-2 1-3 1-4  1-6 1-6 1-6 1-5
2§ 67 F 1-9 1-8 1-% 1-7 1=9 1-9 1-9 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
i1 69 P 1-12 1-9 1-8 1~9 1-8 1-12 1-11 1-10 1-9
b % 4 70 ¥ 1-10 1-7 17 1=7 1=9 1-10 1-8 1-8 1-9
IX 73 P 1-4 1-5 1-5 1-6 1-7 1-5 1-4 1-4 13

# DBasie group

eot
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Group Serlal Sex . Biweekly Welghts in Pounds and Ounces
No., Number "73u1y Rug. Auge Oept. oept, Oot., Oct, Nov, HNov,
, 28 9 - 26 ) 23 g 21 4 18
% 5 e M 2-0 2-0 2-3 23 2-4 2-5 2«6 2-5 2=4
II 73 M 2=3 2-2 2«4 25 2=6 2«8 @ 2«7 2-6 2-12
II 74 M 2=10 2-8 2=11 2-¢  3-0 S 3=3 3=0 S=0
II 75 ¥ 2-11 2-6 2«8 2«8 2-8 2-7 2-4 1-15 1-13
11 76 M 1-12 1-9 1-14 1«15 2-1 ‘B=3 2-3 1-12 1-10
IX ) 4 M 2-9 2=3 2«5 2% 2-7 2-8 2-6 2-6 2«10
p & 4 78 M 2-4 23 2=4 23 2=5 2-2 2-3 2-3 2-4
11T 79 F 1-15 1-10 1-13 1-15 2.2 2-5 2«6 27 2-8
64§ 80 F 1-11 1-10 1~13ﬁ 1-13 1-14 2-1 1-14 1-14 2-0
b % o 81 F 1-7 1-6 1-? - 1=8 1-2 1-8 1-8 1-8 1-10
I1I 82 ¥ 1-10 1-£ 1-10  1-9 1-8 1-11 1-11 1-12 1-12
111 83 F 1-9 1-6 1«5 1-86 1-6 1-11 1-11 1-12 1-13
Ix 84 F 1-10 1-8 1-9 1-11 1-11 1-14 1-15 1-14 1-13
I1I 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
111 8% ¥ 2«0 1-15 2-1 1-15 2-6 2-9 - 2=-9 2~-10 1-15
III 88 M 1-11 1-11 1-14 1-15 2-1 = 2-3 < 2-2 = 2«2 2«5
11T 89 M 2~1 2-0 2-6 2-12 2-1& S=5 d=4 S=8 S3=11
III 20 M 2-4 2-0 2-3 B=7 g 2-13 2-15 &=0 5-2
9 3 123 8 4 2«5 2-2 2=-4 2=9 =13 S=d 3=3 S=5 S=3
III 92 M 2=4 2=2 2-10 2-14 3-2 3=5 3=3  S5=-4 5=8
Iv 93 B 1-9 1-7 1-10 1-13 1-15 2-0 £-1 . &=2  3-3
Iv 94 P 1-9 1-6 l-11 1-14 1-15 2=1  2-1 20 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 1-11
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Group Serial Sex

APPENDIX III--continued

Biweekly weighta in Pounds and Ounces

No. Number July Aug. Aug. Sept. aepk, Oct, Oot. OV. NOV.
28 g 26 g 23 7 21 4 18
Iv o% 3 1-10 1-8 1-11 1-14 1-15 2«0 1-12 1-10 1-11
v 98 F 1-6 1-4 1-6 1-7 1-5 1-10 1-8 1-% 1-6
v 09 F 1-11 1-8 1-9 1-12 1-14 1-13 1-10 1-15 20
Iv 100 ¥ 2-5 2=3 2-10 2-12 S3=-1 S=4 S=d S=10 S=1
IV 101 H 2-6 2=3 2= 2-13 2=15 S=4 &=5 5=7 =T
Iv lo2 ¥ 2-3 2~1 2-5 2=4 2-8 2-12 2«15 5=0 S=1
i 103 M 2~4 1-14 2-3 2«7 2«8 2-10 2= 2-12 5=0
Iv 104 M 1-14 1-14 2-2 2«5 2«5 2-10 2-10 2-11 2«10
Iv 1086 |4 2-0 1-14 2-7 2-12 2-15 2-15 2=15 S=2 S=2
Iv 106 M 2=3 1-12 2-1 2«4 2B 2«9 2«7 2=9 2-10
v 10% P 1-12 1-8 1-10 1-11 1-13 1-15 1-12 1-12 1-12
v 108 ¥ 1-9 1-7 1-12 1-12 1-13 1-15 1-12 1-12 1-11
v 109 F 1-9 1-6 1-8 1-7 1-8 1-12 1-9 1-8 i=-9
v 110 P 1-12 1-8 1-10 1-12 1-13 1-15 2-0 1-14 1-12
v 311 F 1-13 1-10 1-15 2=2 2-2 2-6 2= 2«5 2=-6
v 112 F 1-7 1-6. 1-11 1-12 1-14 2-4 2~1 1-15 1-15
v 113 F 1-10 1-8 1-10 1-10 1-8 1-11 1-9 1-9 1-8
v 114 M 2-2 1-15 2-5 2=-6 2=-7 2-12 2-10 2«9 2-12
v 115 M 2=2 2=4 2-13 3=-1 S=6 3=9 3-12 3=-13 3-9
v 116 M 1-14 1-13 2=-1 2«6 2=8 2-12 2~15 2-14 2-14
v 117 | 2-1 1-12 2-4 2-6 2-8 2-11 2-14 2-13 2-11
v 118 K 2-12 2-8 S=2 3= 5=10 &=15 3=-13 4-1 4=0
v 119 ¥ Z=1 1-12 2=5 2«7 2-11 S=1 3=-2 S=1 2-14
v 120 4 2-12 2-2 2-10 2-14 S=8 =8 5=9 3=7 3=6
VI 121 ® 1-6 1= 1-13 2-1 2-1 2-2 2-3 2=8 2-2
VI 122 P 2=0 1-12 Z=2 2=4 2= 2=3 =3 2-1 L=3

S0t



APPEHDIX III-=-continued

Group Serial Sex Biweekly Welghts in Pounds and Ounces
No. HNumber July Aug. Aug. ept. Sept,  Uot, Oet.  Nov. .  NOY,
28 9 23 7 21 4 18
Vi 183 ¥ 1-9 1-8 1-10 1-13 1-14 2=0 2-1 20 2-1
VI 124 F 1=-6 1-4 1-6 1-4 1-7 1-10 1-11 1-9 1-9
b e F 1-10 1-8 1-14 2-1 2-1 2-1 2-1 1-14 2-0
Vi l2é F 1-14 1-14 2-3 2-2 2-1 2=3 2-1 1-14 1-15
VI 127 ¥ 1-13 1-10 1-12 1-13 1-13 2«0 2-1 1-14 1-11
Vi 128 b 2-10 2=7 2=14 -4 5=9 40 4= 4-2 S5=15
5 129 H 2-9 2-4 2-8 2-12 2-15 S=5 S=5 S=4 3=0
vi 2130 K 2-6 2«0 2-14 3-1 3= 5=0 3=5 3-8 S=d
Vi 131 B 2=4 1-14 2=4 2-6 2=~9 2~11 5=0 2-14 2=13
VI 132 ¥ 2=5 2=2 2=-12 2-14 S=0 S3=5 S=T7 =12 3=15
VI 133 M 23 2«0 = B=2 2«5 2-9 2=15 G2 S=2 S=d
VI 134 M 1-14 1-12 2«0 2«3 2-6 2-9 2-11 2-8 2-9
VIl 135 F 1-11 1-8 1-10 1-12 1-13 2-0 2-1 2«0 2=0
¥ii 186 F 1-11 1-10 1-13 1-13 1~-14 2-0 2«1 1-158 1-15
VII 137 F 1-9 1-6 1-10 1-11 1-10 1-14 1-15 1-14 1=13
Vil 138 F 1-8 1-6 1-8 1-10 1-12 1-13 1-14 1-14 2-0
VII 139 F 1-10 1-8 1-10 1-11 1-12 1-15 2-0 1-156 1-14
VII 140 F 1-11 1-12 1-11 1-10 1-12 1-15 1-14 1-15 1-12
VII 141 F 1-6 1-5 1-7 1-6 1-5 1-9 1-10 1-10 1-8
VIiI 142 ¥ 2«0 1-13 2=2 2-6 2=8 2-12 2-13 3=0 2=
Vil 143 M 2=-5 22 2-6 2=8 2-10 e~14 2-13 2-11 2«11
Vi 144 4 2=-9 2=6 2-12 2-14 S=1 S=4 =3 53-8 3-9
VII 145 H 2=3  2=3 2«8 2-10 2-13 2=14 2-15 2-13 2-14
VIiI 146 ¥ 2-2 2=2 2-11 &-0 S5=5 S=10 3=-12 4-0 4-1
Vil 147 M 2=6 2«0 2«12 3-1 5=6 S=11 4-0 4-0 S-11
VII 148 M 2-11 1-12 2-6  2-8 2-11 2-13 3-0 2-14

2-1
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-~ Group Serial Sex

APPENDIX IllI--continued

Biweekly Weights in Pounds and Ounces

No.  HNumber July Augs. Auge Sepb. BOSepts 0Oct, Oct. Novs  Nove
28 9 26 9 23 7 21 4 18
VIII 148 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=13 1-12 1-15 2-0 2«0 1-14
VIII 151 ¥ 1-10 1-8 1-11 1-12 1-11 1-12 1-13 1-14 1-12
VIII 182 F 1-8 1-5 1-6 1-8 1-8 1-10 1-10 1-12 1-10
VIII 153 F 1-12 1-7 1=9 1-11 1-12 1-12 1-12 1-10 1-10
VIII 154 P 1-9 1-8 1-8 1-10 1-10 1-12 1-12 1-8 *
VIII 155 F 1-9 1-5 1-11 1-13 1-13 1-15 2-0 2=0 1-15
VIII 156 M 2-11 1-14 2-2 2-9 2-13 2-14 2-15 2-14 2=13
VIII 157 K 1-14 1-8 1-14 2-1 2=1 24 2-5 2-3 2«1
VI1I 158 4 2= 1-14 L4 =T 2«12 2-14 5=2 =2 S=2
VIII 158 M 2-9 2=-1 2«6 2=9 2=5 2~6 2=9 2-12 =2
VIII 160 ¥ 2«6 2-8  2=13 3-2 S=b = S=8 =18 4-1
VIII 161 o 2-0 1-14 2=5 2=7 2«10 2=-13 S3=0 &=2 2~12
VIIX 162 M 2=4d 2-1 2=5 2-8 2-11 S=1 3-2 S=1 2-14
IX 163 P 1-11 1-11 2=2 2«5 2-5 2-7 2-8 2=8 2-6
IX 164 P 1-7 1=-7 1-10 1-13 1=11 1-14 2=1 1-13 1-13
X 165 P 1-4 1-4 1-8 1-10 1-9 1-11 1-12 1-12 1-11
X 166 F 1-10 1-8 1-10 1-13 1-13 1-15 2-1 1-14 1-12
X 167 F 1-9 1-7 1-9 1-9 1-11 1-13 1-14 1-12 1-8
IX 168 5N 1=7 1-6 1-9 1-13 1-13 1-15 2=3 2-0 1-14
IX 169 ¥ 1=6 1-9 1-15 2-1 2=0 2=3 2=4 2-2 2-12
IX 170 B 2=3 2-1 2=4 2= 27 2-8 2-8 2«11 2-11
1% avl M 2-2 2-0 (Dled August 20 st 2 1lbs 3 0z,)
X 172 ¥ 1-11 1-12 1-15 2-1 2=2 2-4 2-6 2-3 #*

% Pelted before indicated date.
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APPENDIX III-=-continued
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Group Serial Sex Biweekly welchts 1n Pounds and Ounces

No. Humber July Aug. Aug. oSept. BSept. 0Oct, Oct. Nov. Nov,
28 9 26 9 2o 7 21 4 18
X 173 B =4 2=1) 2=d 2=8 2«9 2-14 S=2 S=2 S=0
IX 174 4§ 2-1 1-15 2-1 2-3 2=5 2-7 2-12 2=13 2-12
X 175 M 2«0 1-14 2=3 2«9 2-11 2-13 2~14 2-15 . 2«15
IX 176 ¥ 2=6 2-3 2=3 2-12 2-12 2«13 2«14 2=13 2=15
X 77 ¥ 1-7 1-5 1-6 1-7 1-6 1-8 1-9 1-8 1-9
X 178 F 1-13 1-10 1-10 1-11 1-13  1-14 2-0 1-14 2«0
X 179 F 1-7 l-4 1-86 1-9 1-9 1i-9 1-11 1-10 *
X 180 F CeeSt. Ctae - TR.E %9 309 fe11" - JeI “I.18 leis
X 181 ¥ 1-15 1-15 2=4 2% 2=7 2=-6 -~ 2-10 2-10 #*
X 182 P 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% 2=13 3=0 S5=5 E=5 S=T7 - E=8 3=13
X 185 M 1-14 2«0 2«0 2=3 2=4 2=-5 2-8 2-12 2«7
X 188 4 1-13 1-11 2=0 1-15  1-13#%# 21 2-2 2«5 2«7
X 18% K 23 2=1 2-10 2-14 S=-1 S=4d S=B 3=-10 3=
X 288 M 2-0 2-1 2=4 2-5 2«8 2-11 2-12 2-15 2-14
A 189 M 2-10  2-8 2-10 2-12 2~12 =14 D= S=11 3=9
X 180 4

2-0 1-12 2-0 2-0 2-2 2-8 2-9 2-7 26

g

# Pelted before indicated date.
## Sick from unknown casuse.
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Serial

Sex

APPENDIX III--continued

Blweekly %eigyts in Peunms and Ounces

No. Humber Auge Aug. Sept. Sept. Octe. Oct. Nove HOV.
15 26 4 23 7 21 4 18
X 191 F 1-9 1-8 1-10 1-7 1-7 1-10 1-9 14
XI 192 P 1-7 1-8 1-12 1-12 1-14 2-0 2-0 1-15
X1 193 P 1-11 1-12 1-13 1-12 1-14 2-0 2-0 1-14
X1 194 F 1-10 1-9 1-10 1-10 1-14 1-13 2-0 1-15
XI 195 P 1-9 1=-7 1-7 1-8 1-10 1-11 1-12 1-10
XI 196 F 1-7 1-7 1-8 1-9 1-11 1-11 1-12 1-11
XI 197 M 1-12 1-11 1-12 1-12 1-12 2«1 2.2
XI 198 ¥ 2-5 2-7 2-8 2-3 24 2-4 g2-12
XI 199 M 2-4 2= 2-8 2-6 2-8 2-9 2-8 2-0
XI11 200 P 1-10 1-9 1-11 1-12 1-15 1-13 2-1 2-1
XTI 201 F 1-11 1-13 1-10 1-8 1-10 1-12 1-13 1-13
XII 202 F 1-14 1-14 2-0 2-1 2-5 2-5 2-5 22
X1t 203 P 1-10 1-10 1-11 1-11 1-13 2-0 2-0 2=0
XIT 204 o 1-13 1-10 1-12 1-13 1-14 2-0 1-15 ‘
XII 205 F 1-9 1-8 1-8 1-8 1-9 1-9 1-12° 1-11
XII 206 M 2-3 2-4 2-7 2.7 2-9 2-11 2-11
XII 207 M 2-4 2-6 2-9 2-9 2«11  3-3 2-15 3-2
XI1I 208 M 2-15 3-4 3=5 3-8 3-13  4-0 3«15 4=l
XIII 209 F 1-10 1-9 1-10 1-10 1-11 1-14 1-8
XIII 210 F 1-8 1-10° 1-12 1-13 1-14 1-14 1-11
XIII 211 ® 1-11 1-12 2-0 2-1 2-4 2-3 2-3 2-4
XIII 212 P 2-2 2-2 2-4 2-5 2-7 2-7 2=5
XIII 213 ¥ 1-8 1-10 1-10 1-11 1-13 1-14 1-13 1-15
X111 214 F 1-7 1-7 1-9 1-9 1-10 1-10 1-7 1-12
XIII 215 ¥ 1-14  2-2 2-4 2-5 2-8 2-9 2-5
XIII 216 K 1-9 2~0 2-9 2-13 3-0 3=4 3-2 3=6
X111 217 M 3-6 3-10 3-12 4=0 44 4-12 4-8 4-12
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APPENDIX IV
BIOCHEMICAL ANALYSES OF CERTAIN OREGON MARINE FISH

Fresh Easi# Dry Dasis

Description j Dry  Crude . Cpade
Water XNatter Protein Fat Ash Protein Fat Ash
3 % 4 » * 5 ¥
Longfinned flounder, whole 80.8 19,2 14.%7 1,36 Sel 76,8 . 6.6 16,4
Roundnose flounder, whole 751 22,9 16,8 2.61 3.6 71.8 11l.4 15.5
Roundnose flounder, intestines
: out 76,7 23s> 16,8 2449 3.9 70,8 10,7 16.8
- Roundnose flounder, cleaned
garcess 5.4% 24.3 15.11 5.43 3.5 B2l 22,4 1l4.4
Roundnose flounder, fillet 78.9 El.l 18.0 1.06 1.4 = B5.4 5.0 6.4
Lemon flounder, whole 76.7 - B3.5 15.2 3441 3.9 . 65sl1l 14.6 16.8
Lemon flounder, carcass 75.5 13.76 ; ;
Lemon flounder, intestines out 76.8 23.2 15.4 3.72 3.2 66.3 16,0 15.8
Sand flounder, whole 78.9 £l.1 15.1 1.95 3.6 T1.T . 9.2 1740
S8ané flounder, 1lntestines out 79.3 20.% 16.0 1.37 8.1 77.0 6.6 15.2
Arrowtoothed halibut, whole T7.8  2R:8 15.4 4.08 2.7 677 17.9 "11.9
Arrowtoothed halibut,
intestines out 75.4 24,6 15.5 5.37 2.9 63.2  21.8 11.9
Chimera, whole 70.8 28.2 16.2 12.53 2.1 §5.6 ~42.3 7.1
Chimera, intestines out 8l.6 18.4 174 1.36 1.7 94 .7 Ted = 9.3
Pacific hake, clesned whole 81.0 19.0 15.9 0.80 2.65 83.6 4,2 13.9
Slippery flounéer, cleaned :
earcass 81l.9 18.1 1;)#94 2.65 5.75 60 .4 14.%7 30"?
Red rockfish (1, p.l) 70.9 15.6%7
Black rockfish, whole (1, pe. 1) 73.6 16.89
Black rockfish, carcess (1, p.l) 73.7 15.63

Whole mixed flatfish (4, p.?) 78.4 15.69
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