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The fish under discussion were taken from the Bay Ctty freezer. On arrivel
they were completely frozen, except that the sur “ace of the two top specimens had
thawed out.

Two of the fishwrec partially enclosed individually in a box of white vaper
atamped, "The fish in this bs% has been keenkooled®.

The evidence at hand dces not t#ll us whether all the fish were "Keenkooled* in
individdal bage or not but the letter states that the trouble ocaur!;ed' in a "cert;xn
batch®, which suggest that they were all treated the same way. We do not know whether
the fish ware bag~ed individually and frozen or pan frozen first and then bagged some-
timé after that,

Other questions which have a bearin: on the difficulty and on which we have no
information are listed as followst

1. %as there by any c-ance a breskdown in machinery which resulted i- the thmrlng;
of the fish?

2. %Yers the fish thawed out by any chance for any recason after the initial freezing?

3. Isa record of the temperature of the freegzer maintained?
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4., How sure can we be of the answers to these questions?

5. How long does it take for the fish to freeze?

6. Were the fish held in dummy nets to riven and kllled after #arying periods
of holding?

7. How long were the déad fish held héfore freezing?

8. ‘here were the fish taken?

9, How were the fish taken?

This preliminary report is being forwarded without answers to the gquestioning
stated above, since it was regquested at the earliest possible date.

As & result of the evidence obtained from a study of the five specimens we
concludd that these fish wers in a very poor stabe of preservation. It seems that the
vostmortem changes probably resulted from the effects of being held overlong before
freezing rather than from the effects of heat.

The examination showed that the two larzest fish had a softened area o~ the daeck
immediately behinrd the head. In both, these arcas were mashed and the skin broken
either before or during shipient, so that we do not know shat the exact condition was
when they left the freezer. There was avrarently some disintezration of muscle but it
apresred more as though the mecle fibers had been broken up and surrounded with oil.
By pressure on variouw parts in the affected region, oil could be forced out. This
indigated that the oil has heen set free from the celle making up heavy layers of
adipose (fat) tissue in this region, It 1s in the largest fish that this tissue seems
to be in shundance. The condition could have been brought about by decom-osition (post-
mottem change), pressure, a blow on that part of the body, and vossibly other cemses.

There was some evidence of a gill nét marks on one of the fish, but we do not
believe that the net mark caused the trouble. The decomposition on the back ocourred

in some away from the mark, and the decomposition of the internal organs surely had



another cause,

The top of the heads, was examined for broken bonees or lesions. They were all
intact so that apoarently they had not been clubbed. The one fish received earlier
had the head caved in and decomposing,

The skin over the head was drawn end shrunken as if 1t had sometime dried out.

Thie however, may be a normal condition,

The gllls of all gvecimens were pale and hloody, with a small amount of disintesratior
at the tips of the filaments in several of the specimens,

The visceral eavity and contilined viscera was examined in all. In the *wo large
fish, which appeared to be in very zo»d co~dition except for the soft svot on the back,
the visceral organs including the countained fat were in a perfeot state of preservation,
In one the swim bladder was considerably distended. The neritoneal lining of the
cavity was smooth, 1nt?ct. and shiny with some diffuee reddish streaking., The liver was
firm, looked fresh and was of good color.

The other three smalisr fish were gzrayish in color partly due to some cheesy
gramular material covering about the anterior ome half of each fish., One of these fish
smelled musty, all of the others smelled fishy, but in the small ones the smell was
ptronger than in the larger ones,

In all three of the sméller svegimene the belly was verforated and the flesh
grayish, giving a perfect impression of decay or disintegration. Tissues binding the
miscles had apnarently given up thelr function, for the muecles separated freelyﬂ
In the &wo worst specimsns the liver had completely broken down and this was true of the
fatty tissue throughout most of the abdominal cavity of these two specimens. In one of
these a seation of the intestine in an otherwise more or less normal region had dis-
intezrated.

In the specimen which was in better condition then the two fish just describded,

thé liver had partially disintesrated and the contents of the nosterior part of the
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cavity was quite normal,

The kidneys had completely broken down in all three of the small specimens.

The peritoneum had completely brokin down in the three specimens, the ribs stood
out free, the flesh under the broken down peritoneum was like thin Jolly emd pinkish,

The swim hladders in these three ha* collapsed and contained large perforations,
an? the tissue had roucshened.

Ir his letter, ¥r., Harrison writes "These fish were frozen at the same time with
others and thie trouble ocecurred only in a certaln bateh®. Vg suppose that some oF
all of the fish obtained from one fisherman were not ‘n the proper condition.

Contact with other fish in a poorer state of preservation and pressure, no doubt,
could be assizned as factors in producing the softening of the back.

Although we kmow practically nothing about the histdry of the fish, we are strongly
convinced that they either were not in proper condition when frozen or that the
decommosition was brought about during the tinme they were frosen by a temporary thawing.
This report is not to be used in legal procedure but is derzly a report of findings to
the best of our knowledge.

This report as stated before is of a2 prelminiary nature, and ies sent off now at
the request of Mr. Yarrison for a report at our early convenlence. It is a statement
of our findings, and providéianal conclusions, and is therefore subjeet to modifica£ion
on the obtaining of further evidence. If the casse involves any legel proceedings, we
request that this vreliminary revort shall not be used in that connection,

Report vrevared by Tendell H. Krull, Pish Patholozist,

INSTITUTE FOR FISHERIES RESFARCH

Carl 1, Hubbs, Director
A

Repori sent to louls B, Harrison
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Report No. 47
(Supplement)

SUPPLEMENTARY REPORT ON FIVE FROZEN WHITEFISH, IMPERFECTLY PRESERVED,

RECEIVED FROM LOUIS B, HARRISON, CITY CHEMIST, BAY CITY, MICHIGAN.

Since it is not possible to obtain any more information about the whitefish
prior to the arrival at the freezer we are handicapped in changing or adding
anything to our report No. U47.

It might be faid that judging from the fact an exceedingly small number of
bacteria was found present in the soft tissue of the back of the affeeted fish that
the tissue destruction was mere orobably due to autolysis than to bacterial
decommosition,

If we ¥new the history of the fish we could carry out a series of experiments
at the freezer in order to try to duplicate the existing conditions. Tais would,
however, involve considerable expense.

As far as we are able to find out neither autolysismor bacterial decormposition
should take place in the back of the fish if it was in good condition when frozen,
end was continuously maintained frozen, |

We suggest that Mr. R. H. Flelder, Bureau of Fisneries, be consulted. He will
perhaps be able to give some additional information. He experiments with just such

problems of fisn vreservation, with which this Institute has had no direct experience.

INSTITUTE FOR FISHERIES
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Wendell H. Kfull
Fish Pathologikt
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AR April 29, 1931

A Revort No. 47
(Second Supplement)

SUPPLEMENTARY HEPORT ON FIVE FROZEN WHITEFISH, IMPERFECTLY
PRESERVED, RECEIVED FROM LOUIS B. HARRISON, CITY CHEMIST,

BAY CITY, MICHIGAN

Literature from the Buream of Fisheries forwa®ded to ue by Mr. F. A. Westerman,
Fish Division, Michigan Department of Conservation, seems to substantiate our findings
concerning the whitefish.

Certain parts of these references are of snecial imwortance and have, no doubt,
a direct bearing in this case and are listed as follows: Memo, S-6U4, entire reference;
S-91, p. 2, entire vage; S-100, v. 1, entire vage, v. 2, End paragraph, $-135, ». 5,
3rd varagraph. This litersture iw being forwarded to Mr. L. B. Harrison, City Chemist,
Bay City, Michigan.

Mr. Lewis Radcliffe, Acting Commis sioner, Bureau of Fisheries, in his letter té
¥r. F. A. Westermen, Pish Division, Michigan Department of Conservation, steotes,
HTt is not vossible to expresc an ovinlor as to t-.e reasons for the difficuities which
have arisen in this instence. Before such =n ovinion could be expressed it would be
necessary to héve 2t hand complete datz as to the handling of these fish. There are
a number of factors to be considered in an instance of this nature, thet is, the
condition of the fish before being frozen, the method of handling before being frozen,

the temperature at which they were frozen, whether or mnot the fish were allowed to

defrost =nd then freeze, etc.*
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From this we conclude that he would be in no position to give any more
information even if 2ll available data were furnished since the history of the
fish before their arrival at the freezer is not kmown.

This experience emphasizes the desirability of knowing the complete history

of fish taken for freezing from the time they are secured.
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Wendell H, Krull
M sh Pathologist



