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A CHEMICAL STUDY OF 1H1 OIL OF SALMON I N COLD STORAGE. 

The inves tiga tion to be repor tt:d in t~lis manuscri)t i s one wlü ch 

wa s under t aken in connection with the g8noral s tudy of t he cnnage s 

~hich occur in fish when stored for short and long periods in col d 

stora ge. , It i s of a prelimina ry ch.:.t r _1. c te r only. 

Cer tain visible evidenc e s of chemi cal chunga lliciKG thumsol ves 

apparen t on f~ t ty fi sh ~ l 1ich a r e kept f or any lengt~ of t ime in a 

frozen condition . The raost corn.mon phenomGnon i s t~10 appe~r3.nce of 

-a r eddish-brov:n exud& t ion known t o the tréldC <J. ;j 11 r ust " a.nd commonly 

ascribed to t he oxidati on of t h e oil of ~he f i sh . Thi s "rus ;_; ing 11 

of stored f ish is a source of cont inual l o0s t o t~o t r cde . I t wa s 

v. i th pa rti cula r r efercnce to t hi s conditi on , t ha t ;,he ci1euli cc.:. l ex-. 

amina tion of t he oils of sever a l sa l mon , s to r od" unde r diffc r en t con~ 

ditions and for v~rying l engths of time, ~a s curri ed ou t. 
(1) (2) 

The ~ork of Smith and of Porlzwe i g and Geis · s howed th~ t 

the f~•ts of t he f ish t hat t hey examined ~luke and f l ounder ) undcr­

wcnt no hydrolysi s e ven when stored f or a per i od of t wo ye~r s. 
(3) 

Cl a r k and Almy r epor t eà. on t he cheml cal compo::;i ·L. i on of somo 

t wanty f r e sh fi sh on diffe r en t species . Tho mas~ stri king f~ ct 

abou t their ana l yses of the oil s of the s e fi sh ·· ·as ,c:m t Liey founc 

t _1e a cid va lue to be o. qu éln t i ty vu.ryin~ invurs Gl y a s ü 1c oil con-

tent of t he f i sh. Forins tdnce , they f0und t h e a ~id v~lue of f resh 

bonita t o be 28 .6 and t hat of 89anl sh m~ c~orcl 
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In this rega.rd, thcy s~y, "This sccllls to point to t he pr13sence, in 

t he tissues of fisl1 in u more or less cons tant proportion, r ~ g~rd-

l e ss , of the fat content, of a n a cid s ubstance soluble in th~ f 0 ' 

solven t , or ca rri ed out ~ .. i +J.1 thG f.::i.t" . It mi ght be s té! ~ C:à a t once, 

tha t no su ch ~n: . lues ha7e be en obta ineë: fo r f r e sh fi sh during the 
(4 ) 

prosent investigation . Cl a rk a nd Alny &lso r opo r t ed a cherni cal 

study of t he composition of f ish storud f or s hort ~nd long periods 

in t hE: frozcm condition . In r uga rd to tlie cho:.mges of t:rn oil of 

the weakfis' a nd oi' tl1e bluefish (vvi ·'.,h v.:üch t Lc, y 1.orked), tl1ey 

sho~ ed t hat t~ur e \ •. 'oc• 
\ (A._, considcr.::i.ble vari ....t ·~ ion in t:ie oil s of the 

diffcrent f ish of t he saMe spac i Gs. One spucir Gn showed a highe r 

iodine -..ra lue af tL- r bein,c; in s ·~OI' ~t gc for Len .1cmths thc.m ti'1é:, t of a 

fresh spcciment . In tl10 case of t:·ie Lluufisn exo.mincd, l'ish tl:.:, t 

~ere in sto r agc for four, f ivc , uigl1t, t~ulve ~n ~ sixteen montLs 

r s spoctively all had h i 2he r iodine v~lu0 s t hun on~ of the two 

fresh s pccimen e;xanirwcl . It s eems to t~ i<.~ pr csun"i: ~.:r i te r tha t no 

defini t e conclusions can be d rawn f rom the anJ lysis of so f eTu ~ i s~. 

in vi en of the groa t va ri~ tion ~~ich occurs in the chnr a c tcr of t hL 

oils of fish of the samo spe cias . 

In the present investi gati on, sa lmon ~er u uJe l . ~ith on e ex-

ception, t h ey v1cre a ll of the genus Oncor:1ync :::.us , t~:.e exception be-

ing some ste elhead trou t v,!üch belonr: to U ic cluscly rel ... ::.ted gcmu s 

Salmo . The sa l mon u sed 1.e rc c: s i'ollo\ .. s: r udsi)rü1g , Oncor~1ynchus 

t s chav!ytscha , col: .. 0 8 , Oncorl.1ync:ms Ki::m tc}1, c h u ,.1 Oncoryncims Ketq., 

humpback, Oncor~1r>m .. J.ius gorbuscho.; t }· e :stGGlhG...i.1 ~ trout exa.:rüned \ . ~s 

the Salno guirdnGri~ 
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Prepar~tion of the samplcs of oil. 

E..ach fish v • .:i.s skinned and the d<:...rk muscle rernovcd from the 

great pink muscle . The oil was extiactud from tho gre~ t pink 

muscle separ J. tcly fr om tha t of the skin .:::.nd do,rk muscle. The ex-

traction was carried out by cooking the finely chopped-up material 

at a pressure of fifteen pounds for about fifteen minutes and then 

immedj_n. tely pr E.: ssing the hot mass in a C .::~ r-;,;- r;r hydr aulic press a t a 

pressuY.' E: of f rom three t o four thousand pounds . The resulting mix-

ture was a llcv.ed +;o sepa ré.i. tC: and tr~e oil s~-;:iuJned uff; the lat ter 

was then dGhydr~ted with anhydrous s~dium sulpha ~ e and filtered. 

Metho~s of a~a1ysis . 

From the preliraiuu ry investigatl.on i il ~hi ch u s ample of salmon 

oil wa s ox~~1 zeJ slowly by mcans of i current of air , it wa s found 

that t he in~ine value , the saponific&tion Vcilue, r efr~ ctive index 

and t he , e rc entage of ethor-insoluble bro~irut8J glyc eride s ~ere 

cbanged t o the gr Gate s t extont and i t ~as tl;us possible to follow 

very closeJ.y t~e graduel oxidation of the oil. The det ermi nation 

of tho inscJ.ubl o trominat ect glycLriJG s was only mado in the fi sh e~ · 

amined_ a t tl-:0 comme:!:lcement of t he work (Experiment 1) . To detcrnl 

very sligl1t oxidations, the in~ oluble bromides ~ ere not found re-

l iable . ~ i th the brominating rcagents tri cd in this investi ga t ion, 

it wa s not possible to control the bromin~t ion wi ti1 suffici 8n t ac -

curacy to be of any valu~ in detecting s rna l l ch~ng0s in tl1e dcg r &e 

of unsaturation . 



- 4 -

However in Experimen t 1, where t his determination wa s made, th~ 
• (5) 

method cf Baile;y and Johnson v:as f ollov, cd . 

Th,_· -, ·::. dLr!_,~ ".:· _1 l 11es , sapon1fica tJ en ~r<..lue s and r efr...L c t i ve 

infü c 2s ':.ici.'r~ (c;tP.i~.:-;.ined according te ~~ : 1e metî.1ods suggc;s,ced by the 

Commi tt~e on :.,~ < '..:;x.::trrün.l. -~. ion of u5_J_ :; ; 2 ~ -:-.-.s .::mcl ·\.J.X._; S of the f-;,_mer -

ican C:~1emi. '~a .::_ S::ic i u·:~y . The mcthcd us..;d ter J.E}tcr1.:i:ï_rling t..J.e ac id 
(6 ) 

value wns Davics mcdifica tion, using b~Lc r ~nl neutral barium 

chloridc. ~~l1e r·e_l'r·act i "T.re E.U1ces: 'f~vc::rc d.e ·~.0r·1r.in.ed ~v~ th él Bé.~u scl1 & 
( ) 

T-'oct rc:::frac ·co;nGtr-~::..~ wi th pri sms rfü.tintaincc: ..J. t '~ f. CcmtigradG. 

E.-ZPT..:R I.i;I:i~J:~ T j_ . -------------- -

cx J ~riw ent fish ~eru chosen ') :-<.,, , r~nd0ra f row the s~or-

'r . .-
..!. .L .1 .. _; 

I. · •\' ... -."-,- , , ., .c, ·· -- s •Jec i' 1nun.l. i' n , __ i.-, · -
J. . . • l v ~ l- .._ l L L · ~ ~- ... _ Ld.. -

~hE aci~ valuf, ~c~~na v~ lue, insoluble 

uf t~~se 3u~pl0s_ Ir~ ] r 18' 1c1 · 
.r:) I . I ' l u 
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ED.ch samplc of oil w:J.s tested for the prcsence of orgélnic peroxidc;r. 

wi th :J.lcoholic potassium iodide und sté.lrch but nuga ti ve resul ts wer"~ 

obtained in b~ch case. Th8 biochomical react ion of Vintilescu and 
(7) 

Popescu also gave negativa rcsults. The rcsults of the analysis 

of this lot of fi~b are given in table 1 . 

EXPERIMENT 2. 

In this experiment fr esh rodspring sJ.ln.on v;CffG used . Three 

of' ·the se fish werc: analysed whils t tlley wcrG in tt.e i' r 0s:1 candi tion. 

One of t hG thrce was fr esh frozen, tllo ot:ie1· two s imply being chille~-: 

The remainder of the fish used in thi s expar imcnt were uir frozcn 
0 

in a sharp freezer a t "'20 F.'."lhrenhei t. One lc.lf of t hum were 

glazod, the other half left unglazed . They ~erc pluced in four cold 

storag8 rocms of t he Canudian Fish 2nd Cold Storaga Company, e~ch 

room being kept a t a different temperature ~nd h~ving a different 

rate of ~o~perature change. In each of tho se four rooms , bath 

glazed and ungl~zed samplcs were storcd. 1he sLmplos were analys e~ 

for tLe wost part, 3fter s cven ~nd t~olve months rcspectively. In 

one case "iher'~ tbe fish we rE· kcpt in a s l'.w rp f reezer, tiiey wcrc a-

nalysed at tiin c·1:.d o:' tl1rco, si.x and t\rnl1~e; mur ti.13 re s_j:)ectively. 

The tempera t1i~~ of these rour rooms ~ere r ~ c ~rded c~ch six ~ours 

for the wholc~ t '."d:. l '.tt.: months . From this da t <i , the de grec of tempel: -

o. ture fluc t 1Jit u.c-- ·1;0. s C.'.llcul a ted. The lor:es t c:..nd ll2-ghes t t;:;mpe r....:. tur s. 

of stQ;ç.age h~s also becn included. The results oZ the ~nalysis of 

this set of f Jsh w:_ll be · found recorded in T~ ·.ble ::1. In this GX-

periment the a cid v4lues, iodine va lues and s~ponificution v~lues 

only have beon detcrmined. Each sumpl e ~~s te s tea fG~ t r a ce s of 

peroxidcs by the ~~o m~thods m8ntioned proviouslj &nd in e~ch cuse> 

nugative results w0 r e obtainad . 

~ ...... , ... -·- ,... - -- ~- -.. ... 
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i n thi :> c r çi uriment fr0sh humpb:i ck s :.:.i. l mon . .:;.n :i f r csh rui ::.:prin ;; 

They verc a ll stor ed in t h e s ~raG stor age ro om f or 

t~ e saLle 10ngth of time . Ea ch sampl e ~ ~ s a ir f roz en und gl~zcd . 

V.' Gre frozen i n t h e r~"'J.nd .:md t h0 o ther ilLlf ovis -

c 0r utod befor G fr ec zing. Snmpl0 s of 8L C~ wur c k op t i n sc~led t in 

box8s con t .2.inins :m i trr:osph(:rc of cxyc::;cn, :! <t r bon d i oxi cl e .:...nd :'.lm-

coniu r cspa ct i vo l y . Control s of the sc·.lîle: lo t of i ï sh v,cr0 éü s o 

'.~he ac:Ld \'·~~:.i . i::o , ,n d I' ·.]fr:..tct i v t; index ü cne \ .. ers dotcrm~nod on th.us~ 

f oun d in T~~J .o ~ I I. 

t he ..:~cid 

~he discrGpa~cJ pr c 

A:ï.riy 1-)xtr t'J, '·'~ '-1 r·~~· ::-. v:} t~ '1.1J.n- - Jr iud f l e sh rd t:.h cthu r anu the pro b:ùü l i . 

( s · · .1.~ 0 0 J , c~~ c • c · ~ ? ' ~ ·· '- '-' _ _ ._. ~ U ..L. \..A. · - ..... 1 , 

mo r e scJ.v hJ :· ~- Y. >:. \. • .... : ·'-. 1: ~ :· - -. ~:.;:.;.n i n oil <lnci t1E1s do:: s no t u.ppc ;. · L-
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hi r,hE:r .' !.ci1 'Jtllu e of tlH~ oil f rom ·i.;he pir:k lnu sc.:1 2 ·~hc.n t hQ t of t h ,; 

SJ.m-cle ::; v. e r '"" ;.' roi.1 liur:1p h J.ck su.lmo:n Y bi 8 Jl con-'... ~. lr" 'tory li t tl c oil. 

'T'h c ~J .; nl' r1, , " ·· ] ,., " .c. S '"'ffi'_; .1 f.. . 1 ° /8 1' :·· " c·· : ,7·.; · ; '' .:1' ; Il •- ·-1 ··· l: - .· .....&. •:> \... • ·" '.1.l. <:.A. J. .!. __ c,; U , \ic.J.. .. , J_ .. .. ~ \..... ... . L l_..._ ::wo porti ons J the 

fi rs t h e i n r; LLJ. t p[._rt oî t~1e mus c:c .Lv .. nc; ·atLin c ne inch of the 

tz~ ckbone anr~ t:1':: f.:ec ond t:1u rc~rlil ~'_ncler o:. t :c; l·' ink muscle fror.: one 
u.n:i 

T~c a cid v~~uG of 

the sidn 1n c'1 d :1 cl: rr.usc l c oil, ou t~idu [J j nit LU s; 1 1;.; :m d insidc pinl: 

A sirnila r di-

I t :;_t 

,_ . 
1 :. ~ 

on . 
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I n the case of fi s h stor ed in t he differcnt gases, thos e 

kG) t in a r.!Imoni<:.i. ga ve by Lu· the lowe s t a c i d v:.i. lue s. Appv.rently 

t~e nrr:mo:r..L:. h0.d pcm e t r ated t h e f l cs h of the f l s h, n eutrLlli z i n g 

~~e f n t ty ac i tl s . The s e s umpl os were ulso t he most rus ~ed of the 

sories, In this r ega rd , i t i s into r es tirig t o note t~1e r esul t s o.f 

s~me experiments n ow being oa rri ed ou t . Whilst detc r rai n ing t he 

oxygen uptake of som8 s a l mon oil , i t bec~2e ~ocos sary in one case 

to k eep tl: e a tr11o s 1Jhe r e a bove t h e oil s t r ongly am1.1oniac a l. It was 

found tha t tnc oil s kep t in s u ch an c:.t1aosï,1llere t u ::r:'n ed a rusty 

brown c olo~r . ~ ho t~er or not t h 2re l s any connection between the 

t wo phenon~m .... } :1as not ~ret boen decided . 
. (3) 

ThE ~ -·«.ttt-m ::mt t :1a~..; L Hj amount of rusting cdn be est1nLlted b y 

riet.e r miriJ.1; thG i:tcid v::~Ll. ~ of t~w -oil < es ao-~ subs t antiated i n the 

~re s e~t w~~k . J ~r ex2wrle; camples 3/0 und 4/8 had aciti values bf 

rC.7 , 40 .1 ~nd 6.38, J.[~ r Gspecti vely, e~ t h~ two fish were 

·:c1r·a lly ru ~:n.ed . In many case s f i sh tl.1.:1 "L ;_ 1<J.cl no c s~·1 own éJ.ny s igns 

t_,f ru~ting ~ad ~li ghe r a cid vo.lu2s th:m t h osc in w~ü ch rustl ng h c.td 

''':. p ~J. ver y mé ... rked. 

Not a gr eq t de~l of inf orma tion c ou l d be J~t~in06 from t~c 

.ot5 5 '1e · vc:. lur::s , ~'hc r e wa s so much varie.: t i.on be t\li(;er1 f :i.sh of t... e s::.. .. ;· .. 

Pf8C~e th<l t jt w~9 d i ff icu l t to d r aw ~ny conclu sicns from val ue s 

, 1bt::n::1ed i'rc..irn d ~.J'f eron t s pi:; cimen s c v8n Unu t;h tlwy ''\ (".r e s tored unc...G :' 

~dcnti cal ccndit!on~. In gone r a l , the de~rce of uns . tu r~tion 01 

the o j 1 frofü t~1t; i nnr:r pi:nk mu s cle secri.wd "~o be .tügh..;r th.un th~- t of 

t h e oil from t ho da:i:· ~c mu scJ.e and skin. 'I':lis wa s t .ct.v: of frGs h a s 

well as s -:or ed f i s n s e t~1 c:t:; oxiJ.a ti()n G. u i ng ·3 -~.::oru:s( _, coul d not be 

t h e c ontroJ.ling fa ~ t0r. 
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Tha t the oil of fish ~n cold st0r~ge unacrgo · -percep tible oxidation 

is neither proven nor disproven by the data presGntod h0re . Cer­

tainly, when one consiCers 110~ quLckly the oil oxidizes when a 

sample is expos ed to the air and how e<J.s ily thi s oxidation can be 

detected by the f a ll in iodine v<'.l lue or by sensitive pe roxide 

tests, it is surprising that the iodi ne va lue of the oils from fish 

t hat ha ve been stored f or a long period d:i not show a more defini te 

decrease. It is even mor G remnrkabl e tll<:it not a single s ample 

gave a posi t ive t est f or a peroxide . 

No r ancidi ty was noted in any su.m;_ilcs . Even t he sc.rnpl 0s of 

oil which had t he hi ghest ac i d val ue .::i.nè. w~üch came fror,:i some of 

the worst-looking fish Vier ;-; not rm.ciJ c;,hen judged or ge.nolepti cu.l l y. 

Since rancidity is caused in part by oxj ü~tion and since there is 

no chemica~ test at prusen~ mcre sensitive in dG~~cting r ancidity 

than the organs of taste an~ smell, it Lust be concluded t~~ t t~c 

oxido. tian which took plCt CC in 1 •. ~w 011 _. ,-, :_· :~~ïc sG i']_sh d.uring s tor ~.gE' 

must have be8n vory slight. The v1.:-2 t,, ;: l1.:...:; Gbt.:linod somc.: evi ckncc 

that the oils f rom certc. in s-::.or ed J-:i sn. -~·~c·.Yv 7r....r _y short induc tion 

peciods whan subj~ctGd to oxygon als~rrc~~n testR . ThGse oils 

did n6t gi ve any reac tion when t cs t ed f0~ pn~cxidc s. ?he induc t~~ t 

pcriod i s not lengthcmed by subj ec tin_:s t:-:t(:: vi l -co vo.c'-.lum tr (:;;:,_ -t:;;:;1 -:-. 

.:md i t nus t b~ conc ludod. t llo. t tl.12 oxy·:;L;n a1:",1 sc rb '.c:ci is in t ::i.c "ne~ 

iCl.c 11 condi -tion. This phase of U w pro bJ.ora i s n:Y\l'i unJer inVLS U -

g.:, t ion. 

Tre s :.poni ..L ic .'.1. tion y,2J.ues :::.nd r ,~tr_ .s -7:,i ':0 ü1dic os of tl:e ::J il s 

c..lso corrobo1· :i. t cd t:rn evi denct: t :r .. t !..i t-~lc ( l:i .. :1 ::L ti:...n hu.d t :.ürnn 

nl.:Lce. 
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Samples of f r esh oil when cxposcd to the ~ir of t~e l a bo r atory fc_ 

t hre G or four days, ~omo times show _n incrc~ se uf the s ~ponific~t J 

v2lue from t he normal va lue of ubou~ l SO to a value of 200 and av~ · 

v-.hilst refracti ve indic e:.:; incr8ase t >oir va l ue in ~he s .:.i,rn l cne;th 

of t i me from 8 to l ~ uni ts in the f our th Ge cimal pl ace. No such 

abnormal va lues wer e f ound f or any of t he cil s examined . 

V1hilst the resul ts dcs cribed j_n t:üs p .i f)(;I' a rc no t in thorn-

selvos conclusive, t hey i ndicatc very cl oar l y a l ong what linos 
. 

further inve s ti go. tian should proce ed. ".:lw f ollov.ing points sl10uld 

be inves tigatcd fur t her. (1) Is the unsa t uruted ch~r~ct e r nf the 

oil of fish of the same specie a f unction of ·.hu age, spaV>. ning 

stage, or type of i ood of the so.lmon. ( 2) Hov·, J r.) ,_ · the methods 

of handling · tlrn f i sh from t '1e t ime thu.t j_ t i .s pl;:i coa in col d s tor-

age affect i ts subsequent keeping qua l i t i e s whi lst in col d s tor~ge . 

(3) Are the keeping qunli ties of a f i sh depend~nt upon it s oil 

content . These problcms a rc no~ bein g ~ orkea on und it i s hoped · , 

report on t he progress in due time. 



~ïiNOTE. 

Since the above manuscript ~a s written the author has had 

f urther opportuni ty o-'-~ uxa1nining Lhe oils f rom the pink and :dark 

muscle of fresh Red Spring Salmon . In no case was a specimen more 

than six hours out of t he water before the oil wa s removed from the 

f lesh . The results of the analyses of these oils ure given in Tabl e 4. 

It will be notod that in the majority of cas e s the iodinc value 

of the pink muscle oil :.s lorier than that of t he d2. rk muscle oil.The 

".'efracti.ve indices are also lower fo r th8 pink musc le oil than for the 

dark muscle oil. No grca t variations arc shown for the saponification 

values.The acid valu2s arc all nil,ag~in in contrG-dis t inction to the 

results of Clarke and Al~y . 
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F ish A::: iê'. I O(;_ inc Sap Li.e f . 
Va lue Valu·~ V éÜU O Ind. 

L p 0 lôô. 8 196 .1 1.4691 

l D 0 112 . 8 19 6 .1 1 . 4 705 

2P 0 98 . 5 196 . 8 1 . 4688 

2J 0 110.0 l '-' t L; J .': 0 - 1.4 703 

3J? 0 119 . 3 192 .6 1.4 7;16 

3D 0 118. 4 195.5 1.4 723 

(p 0 124 . 1 194 . 1.1 1.4 719 

L;!,J) w 132 . 5 196.0 1.4:~ 29. 
. 

5P 0 no oi l no oil 1. 4691 

5D 0 104 . 5 no oil l • .:6S6 

gp 0 104. 6 n o oil 1.4 701 

9IJ 0 113.8 l S( . 8 1.47 08 

12I, 0 105 . 5 n o oil 1.4700 

12D 0 118 . 3 l 'J 3 . 8 l . Ll 713 

l li. 0 133 .3 l '.12 . 9 · 1. l~ 693 

llD 0 12t1 • 2 193 . ( 1 . 4707 

13I' 0 127 .1 i s11 .1 l .4 720 

13D 0 123 . 7 191 .1 1 . 4: 719 

lGP 0 91 . 8 11 0 o i l 1.460 6 

16D 0 111. 4: no oi l 1.4 690. 



~f. No. ' Description ' 
of Fish 

Cohoes 

Ti me 
in Storage' 

' 

Conà.ition at 
End of Storage ' 

T ,, T --, I. 

Source 
. of Oil 

De scri)tion 
of Oil 

------ --,------- -- ---- ---- ----- -----

,' .b.cid 
Value 

' Iodiue ' Insol. Sap. 
Value 'Br6midès 1 Value 

-- !_ --- - · ____ .J_ ___ ---'-- -

5 A/B ' "?res}l Frozen; 2 \Jeeks , Excellent ; ?ink 1It1scle 1 Clear light red. 1.83 ' 170.1 81.1 189.6 1 

5 B/8 ' T 'Dark r~uscle' Clear light yellow- l 0.91 T 162c9 ' 4 (; .i..: T l J l. ,:' 
• ;:i , • l • ' TI , . f T f : f 

• •• • • • • • 0 • e • · • •• • • • • C fi. ' • 0 0 • 0 0 0 • 0 0 0 , 0 • • • 0 • 0 0 • 0 • e e • 0 0 • , • ~]l;t.\.t.. • ~:J;...l.JJ.. • • • . • 0 l ~.tJ. ë J..)~Q l.;JJ:;;l. • • • • • • e 0 e • e 0 0 0 0 0 O 0 0 0 0 0 e 0 0 o 0 O e- O O 0 Cl D O O ~ C O o f' fi e o ;o. (' (. ~ • .; 'I 1. <.. 

3 A/8 
1 

Glazed Evis-, 2 years Badly nrusted;r, , ..? ink :r. :uscle 1 Red, semi-solid at ' '79.7 1 H33.8 ' i.'.:7.f:\ 1 ; 

ce ra tecl. not bad.ly shi·"unlcï room temlJ; 
en, u:nma.r~cstable, 

r T f 'Dark !ii:Uscle' Red, de_positing ~0.1 169 • .<:_;, 3 5. E . 1 '.1 :'._ _; 

1 1 ~ n and skin 1 crystalline p_pt. ' 1 1 
• 1 r 

3 E/3 

1 T J l ;t J , 
• • • • o • •• 1 • •. • • • e o •. •. • ., • ... • • • • •• • •. '• • • • • • •. •. • •• • • •. • • • •• • • • •.•••••o .. .... "• •. • • • • • • --. • • • •• • • • •. • • • •. • • 0 •.••V•• 0 • • • •. • 0 0 

• •. • - ... '" • c: , , 
4 A./3 Glazed Ev.is-, Not - _Jmown '--; ~Badly rustea .• Un, Pink 1Iusc1e; J,ight red., clear li-: 3.38 t 167.9 ' 4S.9 1 186. S : 

ceratecl ma1~ketable. - , quid. rn 

Dark I~scle' Yellow-brown liodid. 1 4.25 175.4 52.4 ' 19( .8 
T " 1 f : J 

/; Bio ':i: i c 

a.na_ s2dn 
1 t J T 

••• 0 • • • ' (1 ............ c ., • • • • • • • • • • • ' fi ••• 0 • • • • • • • • • • •• ot • • • • • • • • • • •• 0 • • • • • • • • • • • • • • • .. • • • • • • •• "' • • .. • • • ... • • • • • • • • • • ••• 0 • 0 • • • • • • • • • • •••• 0 • Cl Cl .:; , · 

7 A/8 , Glazed Evis-, 2 ye2.rs , Baclly rusted, Pink Muscle' Deep pink Solid .J ' 74.4 r 170.6 ' 42.1 1 189.6 ' -
t d 1" 1 d_ T f .-:t0 rl J 1 r t f • 

1 ce ra e • , 1 SErun~cen, a:r: un, 2.u ~. 

mar!.\:etable. 1 ' 
1 1 ' 1 

7 B/8 , Dark I~scle' Yellow brown liquid, 1 48.1 '161.1 42.4 r 186.9 
T ~ . • +. _,_ l T T f 

1 T 1 T uej)OSl ...,1ng crys lJ& s. 
1 1 . T T J T r 

• • • • • • • •, • • • • • • • 

0 

• • • • • •, • • • • • • • • • • • ., • • • • • • • • • • • • • • o • • tl{ • • • • • • • • o • • • • • • • • • • • • • • o • .. • 1 • • • \ '\ \ • • o o o "Il • • • • • • • • e • C' o • • • o o o • • • • • o o o • • • & o • o • • o • o .,.. , , 

C:wm Salmon 1 
l T l f r T 

8 A/ 8 Glazed :Svi s- 1 ~rear Good_ cond..i ti on, , Im1er Finl;: Pink It~uid ) 14. 88 
cera ted. no sign of rust~ "' i ~uscle. 

8 B/8 1 ine Outer Pin1c Pink I,iq_uid 13.98 

8 C/8 
Muscle 
Dark Muscle' Pink Liquid 

, and_ Skin 
•••••••••••••••••••••••••••••••••••••••••••••••••• 0 ·'· ••••••••••• ! ..................... ! ..•.... ! .......• ! ........ ! r ; 

• • • . • • • • • • • • • • • 3 ~ • 0 ~ 



'able No. I continued.. 

: .. No.' De-scrfpti-ôïl'" ·r·rme --' ---con.a.i tiona:-:t 1 

of Fish in Storaee' End of Storage 
1 

Source 
of Oil 

Description 
of Oil icl 

' Value 
' I od.ine ' Insol. Sap. 
' Value 1 :Jromid.e s' Value 

Ref.
0

IIJ.d.ex' 
.J; 25 c" ---- --,- --- ------,- -- ·---.--------_,c 

' St eelheads 162 o 3 T 

19 ;~/8' Gïa:Zeët Evis-' At least l' Dadly rusted., Un- ' 1.:'ink l.iuscle' Yellowish-brown 10.63' 36. 8 T 

cerated. ' year 1 marketable. 
19 3/8 T 

T 1 

' Dark Enscle' Yellov1ish-brown 8.22 1 149.S, T 
'7. L_ ;::: 1 u ........ tJ 

T ~ 1 clear 
1 1 1 T T 1 1 ! ! T ! 

o o o • • • • • • • • • • o o • o • • • o o • o • • • o o o • o o • o • o o • o o o • • • • o o • o • • o • • o o o o o • o o ~ • • o • o o • • o • • o • o o • • o o o o • o o o o o o o • o o o e o e o o o o o • • o • o o o e o o o o e • o o o c o o o o o o 0 0 

0 A/8' Glazed Evis- 1 At least l' Bad.ly rusted, un-
' cer~ted. year ' mar~etable. 

0 B/8' 
1 

' Pink I"uscle' Yelloq.--pink 11 

1 Dark Uu s cle' Yellow-brovmn 
' and. Skin 

10.15 1 157.1 T 28. 0 1 194:.0 1 1.4782 

148 .o 1 22.8 T 1. 4'f 8<;; 

l l 1 ! 1 T T 1 l 1 
• • • ~ ~ • • • • • 0 • • • 0 0 0 • • • • • • • • 0 0 0 0 • 0 0 • • 0 • • 0 0 • • • • • 0 0 • 0 • 0 0 • • 0 0 0 • • • • • • • • • • 0 • • • • • • • • • • • • • • • • 0 • • 0 0 • • • 0 0 0 • • • • • • • • • • • • • 0 0 0 • 0 • 0 0 0 0 0 • 0 0 • • 0 0 ~ • u ' c .. 

' '~eQ. Springs 
A/9 ' Glazed Evis-' 4 months 

' cer2,t eél 
-r:i,/8 ' 

1 Good. condition, 
' Glaze O.K. 
' No rusting 

1 ?i:i'.'..:...1{ 

1 Dark 
1 and. 

Vnscle' Recl,fairly cloudy' 5.52' 94.:3 l 

1 

11-·[u scle' 
S~cin 1 Yellow-y:_rJc clear' L_!; .18 l 94 .4 

T l 1 T l T ! 1 

11.35' 1 8S .2 ' l. ~ 683 

7. 3 l 190.2 1 1. 4 7 8~ 
' i ci••••• •O•o••••••• ••e•o• ooe•oo • • ooe o o o oe o o oc co • • •••1:Jc ~ o o •• oo ooo• e e o •• o •••• · ••• ••• •••• •••• 00000 •• ocooc or•• oeoo• o o c o • • o • o o e ~ o • o o o o o ~ •~ 

- - - l - ' . -- - .. _. 1 - . . 

A/9 ' &12zed Evis-' 4 months ' Good conditicn. 'Pink l~scl e ' Red depositing 
' c$ra ted ' Glaze O.K. Slight 1 

' crystals. 
' si 5ns of rusting 

B/9 1 
' n ear ov::ü fin 

' Dark Muscle' Yellow pink, de- ' 

7u05r 9 5 .5 1 1 4: .05' l <J G.3 ' 1.4718 

4 • 5<:: ' 99 • 6 T t 188. 6 1 1.4716 
1 and Skin r po si ting crysta1s ' ·3 

• • • • O •

1 
• 0 

• • • • • • • • • • • ! • 0 0 • • • 0 0 · • •-. .J • • • • 0" • O 0 O • O • • • • O • • •f • O • o Y 0 O • • • o • •' • • • O • • O • • • • • • • • • O o •' 0 • 0 o • o o of• o o o • • o • of o o O • et o o o Q t.:. o o o • o o •~ o e o o o c o o o o e " 

A/9 Glazed Evis-'4 months 
' cerated ~ 

r Good condition, 
'Glaze O.K., no 
' si gns of rusting. 

'Pink Huscle' Red, cloua.y l : 

B/9 ' G-1azed Evis-' ' Dark Muscle' Yeloow-l_Jink de-
' cerated , 1 and Skin ' positing crystals' 

1 l 

8.67' 133.3 ' 21.70' l S0.8 ' 1.4730 

5.48' 137.6 ' 28.4 1 191).8 l 1.4731 

T T f 1 f •• T .. o oo!o,., ., ooooe!oooooogo 
• • • • • • • • • • • • 0 • • • • • • • • • 0 • 0 ~ 0 0 • 0 0 Cl • • & 0 • 0 0 • 0 • 0 0 • 0 • 0 • • • • c 0 • 0 • 0 0 0 0 '- 0 ' 0 0 • • • 0 0 0 0 • h 0 • • • 0 0 ~ 0 0 0 

1 f 7 
O o OO 0 0 .. o 0 O 0 OO 0 0 0 OO 0 " 0 0 



T .A T3 L E ~ II. 

-- ----- ·- -- - -- ---- -- -- ---- f -·--- --- -- ---- - ·--- --·- -- --- -- ------ - - -- - ·--

No.r Description ' 
' of Fish 'in 

T:i . .me 1 Temp. of Storag e 1 De gree Teqrp.' Cond.i tian of Fish 1 · Sourc e 
S ~ ·-:.i'.-:· .. e 1I,ov/8s-r--H:Cghe_s_t 1 · 1uctua tion' a t E~. ~: of Storae e 1 ~·_o f .. QiJ 

' o o 1 P c riocl. 
F F T 1 

1 ...:·~J;J Il eê:'.raJ.1c e 
of Oil 

i...nal ys is of Oil ; .~ c :l a.-- -y ô(-li:rÏe_1 ___ S::ip .-- - . 
1V?.lu0 1 va:i_r,_e 
1 

=--------------- -----1'-i- ·-- --·- - ---·-·-- -

t Red Sprj ng 
Salmon 

0 0 

l : 

1 . 

A/8 11 Fresh Froze:n 1 ~ 1 clay -20 2 5 L.'.:5 r EYcellent, ]e r:i:'ect.l t'inl~ l~1 1scle 1 Clear Reo_ ., 1 gl.tted., not 1 1 ly fresh. 1
' 

' glazed.. ' ' : 
B/8 ' Fresh Chilled 1 D~rk lhscle 'Cl ear Yel- ' 

1 not frozen. ~low pink. 

î \ ; 

0 l l '.39 . 3 l 

0 

1 T 1 1 T 1 l T l 1 l 
• • • • 0 • • • 0 • • 0 • • 0 • • • • • 0 0 • • • 0 0 • • • • 0 • • • • 0 • 0 • • 0 • • • • • • • • • 0 • • 0 0 • • 0 • • 0 0 0 0 0 • • • 0 0 0 0 0 0 0 0 0 0 0 c 0 • 0 0 • 0 0 • 0 0 0 • 0 0 0 • 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 c 0 0 0 0 0 0 c 0 ) 0 ~ 0 

A/9 T Fresh m;illeét T 1 éiay 
' not frozen. 

0 

28 2S 
' Tl 

0 

1 1 E::::cellent, perf ect.l I 'ink L:uscle 
' ly f r esh . ··' ., 'Clear Red. 

B/9 ' ' :Dark ~,·=uscle 1 C:lear yël.-:: ' 
llf rr 'iov-v pink 
' l 1 l l l 1 l . 1 

0 

0 
• O • O O ' O • O 0 O O 0 0 0 0 0 O O O O • O O O C • O O O O O • C O O 0 O O O O O O O r O O O O O O • O ~ O o O ô O o r ~ c r ~ o O o • O C O O O ~ o e ~ O O o c C O O O o o O O ~ o o O o o o t o O O O O O o O ~ o c O 

8 1 ~resh Chillcd 1 day 28 28 
l ' ' • • • • • • • • • • • • 0 • ~ • 0 • • 0 0 0 0 • • • • • 0 0 • • 0 0 • 0 • • • • 0 0 0 

' :r:' resh Spring ' 
Salmon ' 

1 "re sh \/he n 
FrozPn 

/B 'Evisc c ro.t-ël-,-, 
1 glaz e cJ. :pe:ï.''t __ ~ -
'fectly fresh. 1 

7 months 3 12 

l 0 1 ExceJ.lent ' ·,rho l e Evi s- 1 Cle&.r Red_ 1 0 
. c 0. 0 0 o!. 0 0. ~(Io c. 0. 0 0 0 0 0 0 ••• 4!.Qer@Jtfild..fi~L.t! 0 e 0 C! Il 0. 0. 0 0 ~ 0 c 0 0 

26,,:, 

. 
' 

:J're sh rust ecl in inl. ? ink Eus cl e 
' t erior of fish. 
' StatteQ to discolot 
1 along eut. Fish 
1 f irm g laze unbroke~ 

' Cle a r Red. 

T l Üd J 

l i-1':.:: 0 7 l 

l ' 
OOGCO . .. _. ~~c_ 

T 1 
oc o o oc o ,.. c.' " il' o.:. ... o or TJ- r- C.t 

B/8 1 1 1 ' l\2.rk I1us cle 1 Clea r Yel- 1 7. 65 1 32 . 8 1 

•••• 1 ••••••••••••• J •• o .. 0 ••••• 1 0 • o •••• L ••••• a c • l •• o o •••• o ••• ! ............ o •• o o " • ! .. o •••••• o •• l l • 1 OW o lJ iuk o • l • • • ., ~ e • l • • • • °' • • l o C' • • ? a o .... o c .... 

.A/8 1Evisceratecl, ' 7 months ' 3 12 26L.1.: 
1 

J.ust comme:ncing at' Pink 1:uscle 1 CleaJ.." Recl 1 l!..:.2 148 .2 1 l 83 . 0 
'unr lazecl. 1 ne,pe. Fish5 fs;irly 1 1

' 

' ' firm 1 ' ' 
B/8' 

1 

' Ye 11.ovJ reè. 1 

CJ 82. ro 1 

1 28 . 3T 

T ... 



)le II co1lt2.. ·:0d. . 

:a -,.-:- ' -• i.o. Desc.::-:;.. .. -,~ioD. ' Time 1l'emp. of Storap;e 1:Jegree Ternp. 1 Condition of fish at 
of Fish ~in Stora: o 'Lowes t 1 Hichest 1Pluctuation.' End of Sto~age pGriod. Scur·::;o 

of Oil 0 0 ' 

L }~./8 ' ~visccratod., 1 12 r.iOnths' 3 12 
' t..i_nglazed.. 1 

l 3/8 ' . ·-

587 1 Fairly gooü. condition. o P ink Muscle 
1 I:Jot c1.ess ic s.ted. , r usting ' 

' 
1 commel.1ced 1 :Ua:o:k I.~uscla 

8 T 

r " ..CJ... _ G.aJ.."ance 
of Oil 

Analyses of Oil. 
T- Ac iël 1 I ocline.! . sa_p--
1VilTie. 1 V~lue 1 Value 

1 2 .48 1 115. 2 1 19~ .~ 

9 . 93 1111. 6 r 1S8. 0 
T 

1 • • • • • l • • • • • • • • • • • • • l • • • • • • ~ • • • ! • • • • • • • ! • • • • • • o • ! • • • • • • • • • • • • } • • • • • • • e e • • • o • o • • • • • • ~ • o • • c o c e o , ' c 

~ A/8 1 Evisc erated, ' 12 months 1 3 12 587 1 :32.dl y clessica.tod, tut _;.1. 

~ -. 11lct1••••• 

i: ink I.I~scle 
T c lazed. 1 :not bad.1y rusted, di scoL 
' ' lo.re.tion comrnenced. o.lo:1g 

nü.pos. r 

Li gh t rc ud. ' 
.J. •• . t.• 1 ±-'rc; c1:p1 "Cp, Jln ::S 
' cr;-/stals. 1 
T f 

l .-::: .73 1 llÔo7 T 

1 
l 

1 Dark Ivîuscle 'Or2,nge ~ el- 1 

TT Tl 
110-,-./ , Cloud.y 1 7.56 1llS.éo 1 1~6. 1± 

B/8 ' 

T . T!T T 1 T 1 J J T T T 
t • • • . • e G •• C C+.• ••• ••• e •a 0 é 0 + 0 • •• + •• a•.• a+ a e •••a G • • e 0 a. e • +a 0 0 e a 0 O 0 + • 0 e ~ 0 • e a•+• a•+ 0 0 e 0 C a 0 0 a e a a+ 0 6 a 0 0 ~ 0 q a 0 0 C •a 0 0 0 0 0 0 G 6. O O O e OO ' ~ O ~ ~ O ~ ~ D 6 

•'~/s 

r 3/8 

T :..:vi SCG)_-.f1 tod.' 
'elazod... 
T 

' 7 months J 6 18 671 T i iSh 
l b2.d.ly 
1 also 

fairly firm. Napes P ink Huscle 
ru.st ca_. Cu t belly ' 
a_i scolored. 

' Dark IIusclo 

' Cle~r Red ' 11.62 1 r ~so . 

' Yc l lC-iJ Re.J' 
T l l T 1 

g C C • O t (.' • o ·· ' O • • o O G o ! • O C' • O ~ O o • O • e e «" J a c )_ Q (,.; ·~~""IJ o O "'l O a ~ o (.) .·1 s 11:?9 .o. ~ .12s . 2 . C O ,.. ••.,..i•r•••o•O•••ooo•o••o••••••11oe•c•o•oe co oc;c;oc ::> r. 1 cc<o• 

/ 
) -~/ 0 

1 B/8 

1:SVi S8CI'::'.tC Q, 1 7 r-,onths T 
1nncl azcè_ . 
T T f 

! T 

• 1 

6 18 

T ' 1 ' ,..•f'c>O•CCc.'OO , ("" COOOOOOC"OIOOOO ~ C'OO•Ol f\• 

A/8 ' Evisceratod. '12 oonths 1 6 18 
' ' glazed.. 1' 

B/8 ' 

671 l 1î' i· Q 'n p.L P. ; rl~r fi 1"ffi l~ ~ - e s ' - u _.,,,.J.. rJ _ ...1... li' .... ct..l..) 

1 baQly rus ted. Body ca- 1 
1 vity discolored ~ith 
' rust. 

I':'._nk r::uscle 

' Dark T-~uscle 
l and_ S~cin 

r 

• :.._1 • 3 2 'l ;_;, c . 8 T lSl.1 

' Yellow red..' 6 .6 11 2 7. 4 T l~ ~.d 

1 T T 1 T l 
• • 0 " ~ • • "' • • 0 (1 ci 0 1: c 0 c .. • 4 • .., " • • e o c 0 0 • 0 • ., o ci • e c .. o • • • • • o o • • o • • • o • • • • • • • • o • • oT ci • • o c c ; ~ i;- • .. 

' Fairly béf.ly rusteël.; 
1 firm 

T T 

1 12 i nk I1i.uscl e 

"Dark Euscle 
1 ana. skin 

1 Li ght red ' 12 .~2'133.3 

T C:!' C'ITTY ' 
Ye llow r ecl 1 8 . 8( '13 3. 7 1 lSl.? 

'l 

• • • • • • • • o • o • • • • c ç 0 o • ~ • o ~ a o • • o o • o • o ~ o c o o • • • o • ~ c • * • • ~ o • • • 0 
• • • • • • • • • • • • • • ~ c 

0 ~ r 



• No. 1 Descriµtion 1 Time 1 Tem..12_:__9f Sj;oraf-;_~' .Degrees Te11p ! Coricli tian of :f'ish at 
of Fish 1~n Storare 1Iowest Hi5hest 1 Fl uctuation 1 End of Storace Period. 

...., , Fo Fo , , 

•Source 
i c of ~ O il . 

1 Appearunce Analysis of Oil 
1 Of Oil. ' Acid. -rroàTiie-1-sa-p~-
1 ' Value . 1Value. ' Val ue ----.---------or---- --·---r--·- - -r--·--- -r-"'""- - ·--,--- --y---·-·- ---~-,----.----,--

0 ~/8 1 EvisceTated 1 1 2 months : 
1 UnglazecJ. 
T 

B/8, 

6 1 8 1, .89 1 Fairly fi rm. Rust ing not Pi nk ~'1uf' cle 
so ba& as i n the glazed 
sam.9 l e . 

' anël. SJ;:i:n 

' Red Gle a~ 1 1~ .81 ' ·1 S4 • .2 
y 

' Yt- l l ow Rea. 1 

Jlear 1 7.03 1112 . 6 T 
T T T 1 1 1 i 1 1 ! 

• • • • c • • • • • o • • • • • • • • • • • • o • o o • • • o • • o o o o • o o • c o o o o • o • o o o c o o o o o o o o o o o o e o • o o o o • o • • o c o o • o o • o o o c o o o o o o o • o o o o o Q e o o o t o • • o o o o o o o o o o o o o ~ o o o o o o o • 0 a 0 

- 20 1,110 A/8 1 Glaz ed. 3vis-'3 ~onths 
' csratcd 

1 1 2~ . 6 1 1 0 7 .-± 14 ' Clear Red '10.19 1 Good conclition, firm, no' P ink 
1 sign of rusting. 

B/8 1 1 
' Dark ' Cl e ar ::1.ed. 1 

· 5 . 6 6 '128.8 ' l SO . ':= 
1 1 T 1 l 1 1 1 l T 1 

o o oc o oc: e ~ o o • • o o o o • o • o o • • o o • • • o o o o o oc o o o • • o o o o oc Do o • o o o o o o oc c o o o • c. ., e •., t o o • o o o o l o" o o. o • o •••oc:; o o o oc,:, ca., c: e :> ;> o o o o o o o ,, Go o o a o o • c o • o o oc. a. o < o o o o o.o o 

J •. /8 'un .. ~_;;,zed '3 months' -20 1 lL.:. 1,110 ' G·J,y; .::,0:1.~_t:ï.on, f::~m, no 1 FL_:c 1 C}.s c.,r R ~ : ( ' 7 . 66 1 1 25 . 8 '18 '7 . 0 
' ::J:çvi sc erated. ' ' signs of .:cu.slJ:i.ng. 

B/D ' r ' 1 
]), ::Je 1 Yc).101~1 , · .3 . 6~ '121. 6 1 191.1 

0 0 e e 0 ! • 0 O 0 0 0. • 0 G 0 • e ! • • • e a••.••!. e 0 e 0 • 0 ! • • 0 • 0 0 0 0 ! 0 0 0 Cl 0 0 0 0 e Cl 0 • ! 0 0 0 0 0 o 0 0 0 0 0 o C,.. C 0 o O o "c;. 0 0 o 0 0 ! 0 • O Co li.' 0 <. Q 0 0: " r 0 ~ ! 0 ~le~r Q C. ~ CG ~ . 0 0 0 0 o J 0 0 O 0 • C ! G 0 e O 0 O 0 O 

1 T T l T T T ï 

_ _j v 1 \ lazed Evi s -' 
1 c .:;r2 .. tcd 

B/G ' 
c/s 

6 months ' -20 30 3 , Li.:07 t I ! i _ i.r; ~~ 

' s t &rt cd at tJUt IJO j_.,tiojl[: . 1 

' i U"'\ · 1 .J_ •• ~~ 
- • lJ - L 

1 T')', .. " 1 . lr 
-·· ~-- · ...... 

~1 ::.nk 

. j :r.J.:-

1 Cl r .~ 2~~ 14.26 1 131.7 

' Cls ar Ru~ '10.8~ 1131.0 
1 Ye llü'!I P i nk 
1 Clco :.1' . ' 8 . 37 'l ,. Zi . ?, 

1 1 8 9 . ~ 

' H 3S .3 
l 1 1 1 T 1 1 1 l T T 

0 0 • 0 0 0 0 G ~ 0 0 0 0 0 G 0 0 0 0 0 0 0 • 0 0 0 0 0 ~ 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 D C 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q ~ 0 C ~ ~ Q < ~ ~ ~ ~ - ~ 0 0 ; ~ ~ 0 ~ 0 0 ' 0 C ~ 0 0 0 0 C 0 0 0 0 0 a 0 • 0 0 0 • O 0 0 0 0 

1 1 

.n/u Uncl .·zcd 1 G oonths ' 
1 Evisccratod ' 

B/8 

C/8 ' 

- 20 30 3 .'.r.07 ' :' ·, .. ir cond.ition,rustint, at Inner ~ ink 
' eut surface more advanced 
' thah in Samplo 12. 

• - • 0 ' Outer I' ink 

' Dark 
1 

' Li., ht R.:,d 
' clear. 

1 21. 4 ' 1 G7 . 7 

' Lifht Red '14 .12 1 1 26 .5 1 186.~ 
' clcar. 
'Pink Ycllo~ 8 .99 ,_ 1 22 .1' 1 8S . 9 
1 clcar. 

T l 1 1 T l 1 T 1 l l l 
0 • • • e • • • e e • e e O e e e • e e (' e O e .. o e o e o e e • o Cl .. e c e O ') t o o o e e O C 0 O o o e O e O e • e C" e e • O O e l'· 0 0 O e e 0 e C 0 0 e 0 0 e 0 0 D 0 G 0 O e 0 0 0 0 0 0 0 • e 0 e e 0 e • 0 e 0 a e • 0 0 0 0 • 0 0 0 e 0 0 0 e 9 0 e 0 o 0 0 0 <Cl 0 0 



t1Jlo II cont::_Œ.,_od. Page 4. 
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~ f. l''o. ' Tic · cri:ption ' 

of Fish 'in 

' 

Condition of Fi sh at 
End. of StoI'ar·e .Peri ocl. 

8 ---, -~::.rce 
c,f Oi l 

'!~_: 1 pc2.r::'. :!.1ce ' 
1 of Oil ' Analysis of Oil. 

1:itc.î'd.--- , I od1ne1 - S!>p-:: 
1 Val ue ' Value. 1 V~lua. 

---·- 5- --- ---· - ., - - --- --.---- ---- ! -------, ,,..----------- --- ·--- ---------,----- -- ----- 1- --· ----·--1-- ·- ----,- ---- -· 
5 A/8 ' G1~zed Evis-' 1 2 ro3ths ' - 20 30 

, .. c eratcd 
7 , 275 , J~dly distortot, ~eaGicaJ ~~nk 

tee. , g laze ncarly oif, ' 
b~d.ly rnsted .. 

1 T T 1 l l 
, • • • • • o • • o >a•••••• o • • • o • o • • o o • o • o • • o • • • o • • • c •• • o • o • o o • o o o o o •c e o o o o o o o .. o o ... o. c o o ~ o o o • "c 

A/ 8 ' ~nglaze d 1 12 months' -20 30 
' Evisc cr9.tc d. ' 

P./8 

1 c la z 8 a_ :s v i s - 1 6 months ' 3 

1 Li!.1t-:1az.ed. ' 1 2 months 1 3 11 
r ~1risc~:a.t3d 

7 , 275 

484 

~84 

1 More dessicat3d t han sami Pink 
1 :pl o 34 , v ory baëLl.:ir rusted 
1 ~t eut surfaces. 

1 :!)a rk 

1 :ù~.2.rl.v go od. condition, 1 Pink 
1 cli ,r:,h t rust o:i::i eut sEr- 1 

1 fc~ .::.;cs" ~~ust sl!bht und.e::...tr 
1 gl 2.ze on haclc s. 

1 :'.)2.rk. 

1 lli1st commenced on C8t 1 Pink 
1 sur~acJ, ~cssicat cdj no 

rust Llonb ~&ck . ' 1Dark 

1 Red Cloud~ l~.27r 

1 '!ellow 
Dink. 

Ye l.l ow 

r 

1 pil1k, c::... o·ië J 

11.33 ' 

125.'J 

1 1 

123.'J , . lS3.~ 
t 1 

1 I..ightreéi.. )o5!· .l'±2"1 'lb9 . Z, 
1 crystals . 
1 l 

1 Y C 1 :;_CV.' ~; i ~ ·: 
- cld&r:' i_j_ .. ~b' 

r •,,t.r> T 
'). >.) J 12. 9 .. 9 1 ~-9S P 

1 

' dod Ulear ' ~0.82 ' 122.8 1 1P2.8 
1 

; Ye ll uw 6 . 77 1 1 26 . 3 l OS.9 
1 cleG..l'.' 

1 1 1 1 1 1 1 1 ! 1 1 
, • • • • • ~ G o • • • ~ a o • • o • o o o ~ ( o • • o o • o o • c • o o • • • o o • o a o o o o • • • o o e o o • • o o o • o • o o • o • o a • o o o o ~ o o • o ~ • & o • • o ~ • e • J ~ o o o o • o o o o ~ o o o o • o o o ~ o o o ~ o o o o c ~ = o ~ o o c ~ ~ L 

)7 A 1 G-1azed_ Evis- 1 12 months 1 3 13 886 1 Pink 1 ReG. l 1 14.38 1 11901. ; ·1 -,~ cry- _._u: . ... ... _, 
'cerated. 1 stallin€: 1 

e' 1 De. r~c 1 Ye llow 1 1 2.62 ' i:.s_ u}_ ! 19±..l 
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:i:ro . ' De scri_.1 ti on 
of Fish 

B/9' 

Frcsh Humpback 
Salmon -

Frozcn in the 
round 

T A B I ~ III 

. 'Timc in 
1 Stornge 

Conditions 
' of Storage. 

'Condition of Fish 
'at End of Storat:c 

Sourc e 
of ()il 

'De scr i _p ti on 
' of Oil. ' Ac id , . I od..inë 

'Values' Value s ' 
~em;p . tJ -1 5 F. 

' 6 months' Ord ina ry atmospheré 
' of storage room ' 
'(con t~i ning a trace' 
' of ar:unonia) 

------,--

3 :D'ish~ Exce ll ent ' Pink Muscl e ' Pink, cL.; 2.r 
condition, no rsuti 
ing or dessication! 

1 T 

' Dark Muscle' Yellow :p i nk , ' l.:.i.:. 71' 
' and s~in ' clear. 

'Saponi- r Ref . 
'fication '' Indcz 

'l, L... 790 

'. 'l,{~ 7 8 :: 

' 
1 T T 1 1· l 1 1 1 1 

• • • • • • • • • • • • •••••• ~ -~ ••• ~ ~ • • • • • • • • 0 • • • • • • • • • • • • • • • • ••• 0 • • • • • 0 • • 0 0 0 0 0 0 • • • 0 0 0 • 0 0 0 • 0 •• 0 c •• 0 • • • • 0 • • 0 0 0 • • 0 • • •• 0 • • • • • • • • • • 0 •• 0 0 0 •• 0 • 0 • • 0 •• 0 • 

;,_/9 ' Eviscera tod be- 1 6 months r Ordinary a trio spheré 2 P i sh . Fairly good 'Pink Ilusc l e ' J?ir_}{ , cl :; c:, r ' 11. 80' ' ·· '1, L_;,7 :. 6 
'fore froczing. ' of st or2. r e room ' candi tian. Slight ' : ' 

' (c ontaini~g a trace ' rust on eut }! ortion? ' 1 

B/9' 
' 

' of annonia) ' 
' Dark I1Iuscle ' 
ï and. skin 

Ye llow pink, 
clear 

l 1 3 055 1 'l, <x770 
1 

T 1 T 1 1 1 1 1 1 T 
0 0 • 0 • 0 • • • • 0 • • • 0 0 • 0 • 0 e • • o e • • • • • o • • e • • o • • • • e o • • • • • o e • o e • o o o • • • • • • o o o o o ~ o • o ~ o • o • • ~ e • o ~ ~ ~ o • o • • • J o • • • o • • o • ~ ' • o • • • • • • • • • • • • • • • • • • • • • • o • • • • • • 

O .L/9 Frozon in the '6 months r Stored. in De 2.lcd. '2 F i sh . No .:uating ' f inl~ 1-.i.u_sc l c ' :..~cd , clear 'h: .7 ô' 1 1, 47,_3 
' rom1ël ' container :n 2,tG10·· ~ or :dessicat ion. ' 

0 E/9 
' sphere of Ox:rgcn. 1 

' Dark Muscle' Yellow :pink, 
' clear. 

1 lb. 6 2 1 1 1, <:r.?3? 

' 
l , T 1 T 1 1 T 1 T T 

•••••••••••••c •••••••••••••e•••••••••••••••••••••••o••••••••••••••O'-«-•••••••••••••••••••••• •••••eo•e.,o•c•••••••••••••••••o••••••«=•••• 
T 

i;.._/9' Eviscerated be- 1 6 months ' Storeà_ i n 
' fore freczing. ' container 

-~ l 

B/9' 
l 

sealed 
in atmo- ' 
oxygcn. 

2 Fi sh. Slight rust'-Pink ~,:usclo ' Red, c l ea11 
ing on eut po~tiod 

l 

'Dark Muscle ' Yellow pink 
' clear 

~ : . 51 1 

l 15. 99' 

• • • • ! • • • 0 • 0 • 0 • • • • • e • • • ! • • • c • • • • c ! • • • • • • • • • • c • • • • c • • o ! • • o • • • • • o • o c • • o o • o • ! c ~ c • • • o • o • o • ! • • • • • • • • • o • • • • ! c • • • • • ! • • Q • • • 
0 

• • ! • • • • ~ • 0 
• ~ • • • • • • • 



~bl c III conti rn1cd ?ace II 

. -
ab. No. r Desc r iption 

of Fish 
1 Time in Condi t ions 
' Storage r of Storage . 

1 

Cond ition of Fish 
rat End. of Sto :c:·ccc . 

Sourc G 
of Oil 

Description 
of Oil 

_4..nalysis of Oil 
'~c id ! . Iôdtne ' Saponi - Ref . 
r v~, lu e r Value Tf i ca'.lioti T Ind1-x 

6 _;,_/9 

6 B/9 

'Fr0zen in the 
rround 

! .. -

' 6 months 'Storcd. in s cal eèt ' 2 F i sh . Rustine; ' F in:.: ! -,_,_:::;c l c 1 l' ::ï_n:k , :üear l.9lr 
r c ontf:.ine r in a tmor= l fairly \1e ll ad. vanced ' T 

1 phe r e of ammonia. r 1: 

r Dô,rk l1u sc l e r Ye llow , clear. 1 1.51' 
1 t 1 r r 1 1 r 1 • 

••••••••••••••••••ocioooooo•••••••••••crooooo .. o•••O••••••••••••••••ocoo•o••••c.c-cooooooc•oooooooooooociooooooo•••••••••••• • ••••o oooooo oooee 
T l l 

5 A-%9 1::'.:vi sceratc d b e - r 6 P.lonths 1 Storod. in s cal od ' Rustii1g f2,irly \'!Gll r P ink ~.~ur::c l e ' P ink , c2-e ar 5 o 66 T Tl oL~758 
l rforc fr c ~zing . rcont · · · in atmosl ac~_vanced. osn2ciallv' 

'phere of ·o.mmonia ra round eut ]Ôrtions'~' 
5 B/9 ' ( r Derk l~sc l c 1 Yallow, clear ' l.47SO 
••••••o!o•••••••••~•••••!oo••••••o!oooo••••••••••oooo!ooooooooooooeooooooo!o ~ •••o•o ooc eJooeooe.•eoo• n o•çe!Q"oo•••Joo••o•ol••oooooÀooo•oo 

; 1/a c .L~ ;J 

b B/9 

' :!:. ozcn in the 
' r .-iund. 

' 
' 6 months 'St rad :'...n soal cd 'Very sli @.·ht signs of r :c' irJ<: lluscl G' Yel low l)il1....l<: clear 16 .. 6fi 

rc on tainc r in at- (rusting, fairly goodi 
r mo s_phe ro of cé'.rb on 1 cond. i t i on. ' 
'd.i oxid. c . 

r Da:r;...1<: T:uscl o T Yellow clear. T 14 .37f 

rl. S.:800 

r 1 . i_ 7 70 
T 1 1 1 T T ' r r T ,•••••e•••••••••••••••••••••••••••••••••ec.coo• o ooooeoO••co,.ecooo••o••coooooo•••••o•••••o••••••••••••••••••••••••••••ci•ooeooco oc v•oeo••••• 

>- A/9 

A/9 

B/S 

r 
1 

1 Evisc crated ta~' 6 months ' Sto r ed in 
r fore froezing. ' container 

' ' 
1Frcsh Kack S~ring 
T Evi scora tod be-' 6 
r fore f reezing. 

r s~ere of 
T a_iOXidû 

monthsr Ordinary 
r 

1)herc of 

s caled ' Very sli eht s i gns of r P ink ]~scler Ye llow p i nk , 
in atmolrusting , fa irly goolfu ' r cl ear. 
carbon ' condi t ion ' 

' ~ark I.'iusc l c r Ycllow, cl car 

atmos- 1Rusti11g startcd. but 1 Pink ·r.rusc l e ! Red., clear 
storago ' not advanced. 

r room (containinc , 
1 trace of anrnonia. 1 r Dark Mu s cler Yell ow p i nk , 

' clearo 

.. { :t5 o 81 T 1 l 0 L.._ 777 

r 1 5 .37 1 
! 1.1:.:? 70 
l l Y T 

r 1 0.3C!J fl38.2 l 188.9 '1.4736 

7.79 fl 36 . 6 ' 1 88 . 3 r1 0 LJ:735 

••••••••••••••••••••1110.• eo• o• •••• o. •• > ~ •t •. 
~ (,. 4 t.O • •O :: C.•C » C'>·t~•t., .) .,. .. ,: ~ .. :" .J~~ .;: o,.o,o.- ,;, e oc oo•o•eO••••••••o•o••• 



le III c o::at Li1.lücl 

No. · f no ·- cril.; tion 
of J?ish 

' Tincin 
' Stara.go 

Conè.i tion 
of Stor2.ge 

C onrJ.5_ ti on of Fi sh 
'a t End. of St orage 

'Evisccratod bo- '6 r:onths ' 
'foro fre ozing. 

Tenk #1. Stor od ' no rusting , vcry 
i n s oal od con- ' ccod co~dition. 

~/9 
1 ' 

tainor in an at- 1 

1 mos)hcrc o: ox­
YfGD. 

' 1 ............................ oo•••••o•o••••• • •••••••• ~ 0 • O•ooooococt.e•e'O 

L/9 

B/9 

'Eviscor2tcd be- '6 months 
'fore frc ezi:ng 

Storod. in seal ecl ' Hust ing ad.v2nccd 
cont&inor in Qt-' 

' mosphere of am~oi 
ni!:. 1 

1 

' ' 1 
1 

8 01.1.l'"'Ce 
of Oil 

' P ink I"u sclè 

Dos :; rir1ti on 
of Oil 

RcJ. , c l ea1-

' Lcid. 
' Val u c 

1 9.92 

Page 3. 

Ana1ysi s of Oil 
I .Jè i ~0·- Sa _p-o-n--=-i-------=R,_e-f....-.-

1 i\i(:.luc ' fi _ca:Uon ' Index 

-- - ---·-r-- - --· 

T 136 • 5 1 88 .~ '1. 4724: 
T ! 

' :J: r k c,J,uscle' Yellow , cl ear . 1 S.rd:4 T 123.2 1 1 88.4. 'l. é.::~·3 i 
T 1 1 ! ! 1 
~ ~ O • o 0 ~ • • o o o c o o • • o o ~ o o o o o o • o • n o o o o o o o • o o • ~ • o • ~ o • ~ o o O O o o o o o e o o o o 

_f 

! - -- YI - -: j_ O - f .LW 

'Da r2: lfo::cl r; ' '!efillow :pink cle:lr 4 . ~ 2' 117 .1 ----- - '1, 4 748 
f ; 1 1 T 1 

• • o • • • • • • • • • • ~ • • ~ • • • • • • • • • • • • • • • • o a • • • • • • • • o•eo•eoo••••••••••••o••• •••••oo•e ""~ oc.oc. occ oo o• eo a.•a•• o •o c •o•••• •o•o o• • oo ooooee ••••o••••••••oo 

1:-.. /9 

8/9 

'Evi sc era ted. be­
' fore fr c czing 

1 6 months ' Stored in seale (' Vc-:::y sli ght s i r:i1s ' I'i11~: -···1.1::..c: c& 
' container in an ' of rust . Ve .ry good' 
' atoos,Jho re of cc.t-ê onCli tion. ' 
' bon al oxidc. ' 

Li t~L t rGd, 

• 

c l c2,t 11.14 r 133 .4 
( 

' 'Dark I,~uscle 1 L i t;hti orange, 7.92'148.8 
' c::i_oar. 

1 94 . 7 

191.2 

1 1 1 T 1 l 
. . ..... ............................ 0 ••••••• c • 6 o o o D • o O ~ • n • • • • o o e · • o • o • ~ c o c ~ c • o • o o o • o o o o • e o • o • o o • • • • o o o o o o o • o • • • o • • • o • o • • • o o o o o o o o o o o o $ o 


