
.. ,,., ,, .. ,.,..,.,,,. .. _,_ ... 

INSTITUTE FOR FISHERIES RESEARCH 
DIVISION OF FISHERIES 

MICHIGAN DEPARTMENT OF CONSERVATION 

COOPERATING WITH THE 

UNIVERSITY OF MICHIGAN 

Fish Division✓ fi11",;;tt,tJ 

Edua.tiGll - Gae 
Institute tor Fisheries 
ll.eseareh 

D. s. Shetter 
c. T. Yocler 
L. li. Allison 

ALBERT S. HAZZARD, PH.D. ADDRESS 
UNIVERSITY MUSEUMS ANNEX 

ANN ARBOR, MICHIGAN 
DIRECTOR 

ky 17, 1951 

Report lio. 1285 
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By 
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Abstract 

!f.""" ("' \ "\ 
ri~\~ 

Brook trout that died during the hoold.ng-io·ss experim.ent at the 

Runt Creek Experim.ent Station dv:blg the summer of 1950 were •mmined 

for cause of d.eath. Sections made tram the tissue of vital organs ef 

specimens eb.osen at nnaa Yere studied for presence ct tV'lmeulosis. 

Only 25 ot 'the 53 fish :f'ra the fl.J'•f'ishing section had been oaupt 

and only 3 of these had been fatally injured by the h<>ok. Bacteria 

were found in 10 ot the 11 tissue sections studied. In the bait­

fishing section• 30 ot the 45 fish bad been hooked and hook damage 

was fatal to 20 ot these. Bacteria were present in only :, ot the 12 

tissue sections studied tram this group. It was not determined whether 

necrosis or disease was responsible tor bacteria found in the tissue. 

llo reason could be found to account for the greater number ef speeim.ene 

of the fl1•fishing section with bacteria; all fish oame tra the 

Grayling hatchery, all fish were handled alike, and dead fish were 

oolleoted and preserved with equal oare. 
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.A.UTaPSY OF BROOK TROUT THAT D JED DURING THE HOOKING-LCSS EXPERIMENT ' 

AT HUNT CREEK EXPERIMENT STATION DURING SUMMER OF 1950 

By 

!sons.rd N. Allison 

During the summer of 1950. an experiment designed to determine 

the rate of mortality among bait.caught and artificial fly-caught brook 

trout was conducted by Dr. Davids. Shetter at the Hunt Creek hperim.ent 

Station near Lewiston, Michigan. All dead fish collected before advanced 

deoomposition made them. useless for autopsy were pre served in 10 percent 

formalin for later study. There were 111 specimens delivered to the 

pathologist in December. 1950. to determine the cause of death. A number 

of the fish died before being hooked and it was thought desirable to 

check them also for the effects of disease. The following report is a 

s\11l11D.ary of the findings. 

Autopsy 

The fish were examined externally for hook da:ma.ge or injury due 

to rough handling, disease or predator marks, and internally for hook 

damage• injury due to rough handling or evidence of disease. The ac. 

companying tables record the timings. Under the heading "Probable cause 

of death" two phrases are found that may be confusing, to wit, "No 



oause tound,"' and "Not determined. tt fhe .termer phrase is used to 

indicate tba t the fish appeared entirely nom.al with no injury or eVidenoe 

of disease. The latter phrase indicates that injury or disease, or both, 

were present but it could not be determined whether the results of either 

were intense enough to cause death. Because ma.ny of the specimens were 

not well enough preserved for a study of' this type, and it was suspected 

that furunculosis may have been present in the hatchery stook from which 

these f'ish came• the autopsy was confined to observation of gross damage 

due to hooking• and to study of tissue sections of the kicmeys (as a 
- . . 

check for turunoulosis) when they ltere found undamaged by decomposition. 

Fly.fishing Section 

Of' the 53 fish e:xamined, 25 had been hooked at least once and 28 

b&d never been hooked. Only 3 of the ~5 hooked fish demonstrated injuries. 

caused by the hook: tb&t obviously could have caused death. h'o of the 

fish that bad never been hooked were blind and emaciated. fhis condition 

probably caused their death. Another fish of this group was egg-bound, 

which was the probable cause of its death. i'wenty.four fish were damaged 

to som extent by hook and disease but the effects appeared to be of a 

minor nature. Twenty.three fish appeared perfectly normal in every respect 

and no ca.use of death could be found. Nothing definite could be found 

to cause the death of the remaining 49 specimens. 

Bait-tishi~ Section 

In this group, 30 :f'ish bad been hooked and 15 had never been hooked. 

Of the 30 hooked specimens, a definite diagnosis could be made on 20 et 

them. Causes of death were as follows: Rupture of heart by hook, 12:; 

gill da.mage, 3J brain injury, 2:J damage to eye, 2; rough handling, l. Of 

the remainder, l unhooked fish died from starva.tionJ 8 fish were :injured 

bui: a d.ef'inite diagnosis could not be :m&deJ 15 appeared to be normal and 

ne possible ea.use of death was apparent. 



Sectioned :Material 

Due to the lack of sections of tissue known to be infected with 

turuneulosis for comparative study, a critical diagnosis of the :material 

seotioned for this investigation cannot be given at the present writing. 

As soon as infected tissues are available tor eompa.rison a report of 

the findings will Jbe made. A few remarks concerning the sections can 

be made at this time. 

The kidney was selected in m.ost oases for sectioning. In several 

instances, however, it was not well enough preserved a.nd the liver or 

heart was substituted.. Eleven of the fly-fished group and 12: of the 

bait.fished group were represented by tissue sections. In the former 

group, bacteria were found in all but one section and in the latter 

group, in only three sections. In all cases, where bacteria were pre-sent 

in clumps in the kidney sections, they were accompanied by a general 

nscrosis of the tissue. This was not the case in the liver as only 

tissue surrounding clumps of bacteria were affected. The heart tisaue 

appeared normal in spite of the clumps of bacteria. Pathologists at 

the University of Michigan Medical School were of the opinion that the 

bacteria appeared after necrosis o:f' the cells as a post-mortem change 

and had not caused necrosis. Their observations, however, were very 

limited and they were entirely unacquainted with furunoulosis. 

The information supplied by a study of the sections is rather 

confusing. Fish for i:he experiment were obtained from. the Grayling 

hatchery. divided into two equal groups and tagged. This procedure was 

repeated in the second test and all fish were subject to identical 

conditions as to handling each time. Dead fish were removed from. fly .. 

and bait.fished sections and were presumed to have been preserved in 

the same manner. Yet the sections indicate that if disease was respensi­

ble for a mortality, fish in the fly-fished group were more susceptible 



to it sinee bacteria were found in 10 of the 11 specimens sectioned but 

in only 3 of the 12 specimens sectioned from the bait-fished section. 

Since all fish were origin.ally from the same hatchery group, the tissue 

study {if disease is involved) would support the theory that fishing 

with flies caused disease. If' necrosis of the tissue is responsible for 

the bacteria therein, a difference in the method of collection and preser­

vation would be indicated. That is, the dead fish from the fly-fished 

group either were dead longer before they were collected or were not 

preserved properly when collected. The latter theory is, of course, the 
. •'-

more probable of the two, althougb,why it should be so, is difficult to 

understand because of the random. method necessarily employed in the 

collection from each group. Dr. Shetter may be able to offer some 

explanation. 

Discussion 

The condition of the trout dying in the two groups was considerably 

different. The hook in the bait-caught group took a def'ini te toll of · 

fish whereas the effect of the hook in the fly-caught group was very 

obscure. It is evident here that the bait-caught trout suffered greater 

apparent injury fro:m the hook than did the fly-caught trout. although 

the total loss from both groups was nearly the same. If' disease is 

considered, the data suggests that the fish in the fly-caught group 

were more susceptible than those of the bait-caught group. However. 

this could hardly be true because fish in both groups were taken at 

random from one large group from the Grayling hatchery. Also, if disease 

had caused a loss in both groups, the total loss among the bait-fished 

group should have been higher since 66.6 percent of the recovered dead 

fish had been caught at least once whereas only 47 .. l percent of the 

fly-fished specimens recovered dead had been hooked previously. The 

size of the sample, however. is small and the discrepancies may be 



L 

insignificant. Inadequate preservation may also have been responsible 

for the necrosis to a considerable degree, but there seems to be no 

explanation as to why the bait-fished group might have been better 

preserved than the fly-fished group. 

I would suggest that when fish are collected for future pathological 

examination they should be carefully opened by an incision made with a 

knife. The opening should be large enough to perm.it free entry of the 

preserving fluid to the body cavity. and so made as to leave the internal 

organs undisturbed. The incision in the majority of the specimens in 

the present collection was not large enough to permit adequate preservation 

of the kidneys and some other vital organs. An attempt should also be 

ma.de to secure specimens injured or sick fish before they die and preserve 

and identify them separately. 

Report approved by A. S. Hazzard 

Report typed by B. A. Lowell 

DIST!TUTE FOR FISHERIES RESEARCH 

LJ:1one.rd N. Allison 



L 

%ied before booking 

'f'Died af'ter hooking 

Micro Slide Code - Ehc 

Tag Number Qondition of Specimen 

~6201 Gill 1iee. 
Heart ruptured by hook. 

~20; Badly decomposed 

~10 Heart ruptured by hook 

~6212 Gill lice. 
First gill arch on 
right side severed. 

'@46213 Badly decomposed. 

~216 Hee.rt ruptured by hook. 

~22"1 General internal hem.or-
rhages noted. 

~222 Heart ruptured by hook. 

%622; Fish appeared norira.l. 

"'6226 Heart ruptured by hook. 

~29 Badly decomposed. 

%,6231 Fish appeared normal. 

"46234 Saddle of fungus across 
dorsal fin and back. 

~238 Saddle of fungus a.cross 
dorsal fin and back. 

~46241 Fish appeared normal. 
No marks found. 

.. 6 -
Table 1 

BAIT SECTION 

Section Study Probable Cause of Dea.th 

• • • ••••••• Rupture of heart by hook. 

• • • • • • • • • • No ca.use found. 

•••••••••• Rupture of heart by hook. 

Kidney section. Severed gill arch possible 
Necrotic tissue. cause. 
Diagnosis obscured. 
(Hhcl3) 

• • • • • • • • • • No cause f'ound. 

• ••••••••• Rupture of heart by hook. 

Kidney section 
normal. (Hhcll) 

Possible rough handling. 

•••••••••• Rupture of heart by hook. 

Kidney decomposed. No.. cause f otmd. 
No sections possible. 

• ••••••••• Rupture of' heart by hook 

• • • • • • • • • • • No ca use found. 

Kidney section. Not determined. 
Necrotic tissue. 
Diagnosis obscured. 
(Hhc8) 

• • • • • • • • • • 

Kidney section 
normal. {Hhc9) 

• • • • • • • • • • 

Fungus may have contri­
bu+..ed to dea. th. Cause of 
fungus not found. 

Fungus may have con­
tributed to death. Cause 
of fungus not found. 

No cause found. 
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Tag Number 

'Jlti6252 

\%6259 

~260 

'6"1.i6263 

\?'L6264 

'U46265 

~68 

~272 

~278 

'146282 

Condition of Specimen 

Fish appeared normal. 

Gill lice. Fish 
appeared normal. 

Fish appeared normal. 

Fish appeared normal. 

Hook wound posterior to 
last gill arch, right 
side. No vital organs 
damaged. 

Heart ruptured by hook. 

Badly decomposed. 

Heart ruptured by hook. 

Saddle of fungus across 
dorsal fin and back. 

Injury to gills resulting 
in fungus. 

Fish appeared normal. 

Deep cut in roof of mouth 
in region of right gill 
arohes. 

Injury caused hemorrhage 
in left orbit. 

Lesion in roof of mouth 
extending to brain. 

Blind and in p~~r condition. 
Orbit of eye pierced by hook. 

Section Study 

Kidney section 
normal. (Hhc20) 

Probable Cause of Death 

No ca.use found, 

•••••••••• No cause found. 

• • • • • • • • • • 

• • • • • • • • • • 

Kidney section 
normal. (Ehc23) 

Kidney section 
normal. (Ehc14) 

• • • • • • • • • • 

No cause found. 

No cause found. 

Not determined. 

Rupture of heart by hook. 

No cause found. 

• ••••••••• Rupture of heart by hook. 

Kidney section 
normal • (Hhc21) 

Kidney section 
normal. (EholO) 

Kidney section. 
Necrotic tissue. 
Diagnosis obscured. 
(Hho22) 

• • • • • • • • • • 

Kidney section 
norm.al. (Hhcl2) 

• • • • • • • • • • 

• • • • • • • • • • 

Fungus may have con­
tributed to death. Cause 
of fungus not found. 

Fungus on gills resulting 
from injury probably 
caused death. 

No cause found. 

Death caused by hook 
injury· to roof of mouth 
and gill arches. 

Hemorrhage of left orbit 
possible cause of death. 

Death caused by brain 
injury. 

Cause not definite. 
Shock of hooking plus 
weak condition may be 
cause. 



Tag Number 

./48216 

'f48227 

"'48245 

~48251 

~77 

Wild Fish 

Wild Fish 

Wild Fish 

Condition of Specimen 

Roof of mouth pierced 
by hook. 

Rook pierced right orbit. 
One gil 1 arch broken. 
Hemorrhage of heart. 

Gill lioe. 

Badly decomposed.· 
Fungus on dorsal fin. 

Istt eye destroyed by 
hook. 

Blind. fish in very 
poor e ondi tion. 

Injury in roof of mouth 
region of left eye • 

No injury found. 

Heart ruptured by hook. 

Heart ruptured by hook. 

Heart ruptured by hook. 

Specimen not fotllld 

Heart ruptured by hook. 

Fish appeared normal. 

Root of mouth pierced by 
hook. 

- 8 .. 

Section Study 

· Kidney section 
normal. (Hhc7) 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

Probable Cause of Death 

Rook may have pierced 
brain. 

Multiple injuries caused 
death. 

No cause found. 

Not determined. 

•••••••••• Damage to left eye 
possible cause. 

• ••••••••• Starvation possible cause. 

•••••••••• No cause found. 

• • • • • • • • • • No cause found. 

• • •••••••• Rupture of heart by hook. 

•••••••••• Rupture of heart by hook. 

•••••••••• Rupture of heart by hook. 

• • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

. . . .. . . . . . . . 

Rupture i>t heart by hook. 

No cause found. 

Not determined. 



\¥Died befQre hooking 

't'Died after hooking 

Micro Slide Code - Hhc 

Tag Ntm1ber 

~312 

'&46313 

~¥314 

'%6319 

W46320 

W46326 

~331 

'J.'46332 

~¥334 

Wli6336 

Condition of Specimen 

Fish appeared normal. 

Gill lice. 
Fish appeared normal. 

Badly decomposed. 
Body completely covered 
with fungus. 

Fish appeared normal. 

Specimen not found. 

Hooked through right 
cheek. 

Badly decomposed. 
Head covered with fungus. 

Fish appeared normal. 

Fish blind. Emaciated. 

Egg bound. 

Hook pierced orbit. 
Fungus on gills. 

Left cheek pierced and 
eroded. 

Fish appeared normal. 

Fish appeared normal. 

Blind. Emaciated. 

Fish appeared normal. 

fable 2 

FLY SECTION 

Section Study 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

Probable Cause of Death 

No ca use found. 

No cause found. 

Not determined. 

No cause found. 

• • • • • • • • • • 

Not determined. 

No cause found. 

No cause found. 

Possible starvation. 

Possibly caused by egg­
bound eondi tion. 

Not determined,. 

Necrotic tissue in cheek 
probable cause of death 
through hemorrhage. 

No cause found. 

No cause found. 

Possible starvation. 

No cause found. 



Tag Number 

'M.6339 

~349 

~363 

'1L6366 

~368 

\¾16372 

. Condition of Specimen 

Saddle of fungus aeross 
dorsal fin and boq. 

Fish appeared normal. 

Gill lice. Hemorrhage 
beneath skin in area of vent. 

Small hemorrhages in fat 
around. caeca. 

Slight damage to mouth, 
by hook. Fish appeared 
normal. 

Fish appeared normal. 

Right :maxillary missing. 
No other damage found. 

Hook penetrated orbit. 
No ob her damage found. 

Fish appeared normal. 

Badly decomposed. 

Hooked through left 
:masillary. Fish appeared 
normal. 

Fish appeared normal. 

Hook pierced right cheek. 

Fish appeared normal. 

Small hemorrhages in 
fat around caeca. 

Fish appeared normal. 

Section Study 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

Kidney section. 
Necrotic tissue. 
Diagnosis obscured. 
(Hh.03') 

Ki~ey section. 
Necrotic tissue. 
Diagnosis obscured. 
(Hhc4) 

• ••••• •~t •• 

• • • • • • • • • • 

• • • • • ••••• 

. . . . .. •· . . . 
• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • 

Kidney section. 
Necrotic tissue. 
Diagnosis obscured. 
{Hhol8) 

Probable Cause of Death 

Fungus may have con­
tributed to death. Cause 
of fungus not found. 

No cause fo1md. 

Not determined. 
indicated. 

Injury 

Furunculosis possible 
although kidney section 
not conclusive. 

Not determined. 

No cause found. 

lfot deter.mined. 

Not determined. 

No cause found. 

No cause found. 

No oause found. 

No cause found. 

Not detel"JJl.ined. 

No cause found. 

Not determined. Hemor­
rhages suggest 
furunoulosis. 

Not determined. 



Tag Number 

"¾6315 

\Mt,379 

~383 

~5 

\148101 

~103 

~108 

~119 

Contition of Specimen 

Fish appeared normal. 

Fish appeared normal. 

Rook pierced right cheek. 

Fish appeared normal. 

Fish appeared normal. 

Fungus on gills. 

Fish appeared normal. 

Right eye destroyed 
by hook. 

Small hemorrhages in fat 
around eaeea. Kidney 
decomposed - used heart 
for section study. 

Specimen not found. 

Fish appeared normal. 

Fish appeared normal. 

General internal hemor­
rhage areas. 

Fish appeared normal 

Fish appeared normal. 

Right eye pierced by 
hook. Right pa.la.tine bom 
missing. 

- 11 • 

Section Study Probable Cause of Death 

Kidney section. Ne- Not determined. 
erotic tissue. Diagnosis 
obscured. (Rhcl) 

• • • • • • • • • • 

• • • • • • • • • • 

Kidney and liver 
section. Necrotic 
tissue. Diagnosis 
oasoured. (Hhc2:) 

• • • • • • • • • • 

Kidney and liver 
section. Normal. 
(Hhe5) 

• • • • • • • • • • 

• • • • • • • • • • 

Section of heart. 
Necrotic tissue. 
Diagnosis obscured. 
(Rhcl9) 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • •••• 

No cause found. 

Not determined. 

Not determined. 

No cause found. 

Not determined. 

No cause found • 

Not determined. Injvy 
to right eye may have 
caused death. 

Not determined. 
Possibly furuneulosis. 

• • • • • • • • • • 

No ca.use found. 

No cause found. 

Kidney section. Ne.. Furunaulosis possible. 
erotic tissue. Diagnosis oause. Not determined. 
obscured. (Rhcl6) 

• • • • • • • ••• No cause found. 

Kidney section. Ne- Not determined. 
erotic tissue. Diagnosis 
obscured. (Hhcl7) 

• • • • • ••••• Rooking injuries 
caused dea. th. 



, . 

Tag Number 

v/48157 

"48200 

Condition of Specimen 

1':>wer jaw eroded by 
tag. Fish appeared 
nom.l. 

Hook pierced right 
cheek. 

Isft ob.eek pierced. 
Small hemorrhages in 
swim bladder. 

Hook pierced brain. 

Hook pierced right 
cheek. 

Fish appeared normal. 

Fish appeared normal. 

• 12. 

Section Study 

• • • • • • • • • • 

• • • • • • • ••• 

• • • • • • • • • • 

Liver section. 
Necrotic tissue. 
Diagnosis obscured. 
(Bho6) 

• • • • • • • • • • 

Kidney section. 
Necrotic tissue. 
Diagnosis obscured. 
(Hhol5) 

• • • • • • • • • • 

Probable Cause of Death 

No cause found. 

· Not determined. 

Not determined. 
Furunculosis possible 
cause. 

Injury to brain by hook. 

Not determined. 

Not determined. 

No ct.use found. 



... . ' 

Slide Number 

1. 

2 .. 

2a. 

6. 

15. 

16. 

18. 

FLY TEST 

Tag Number 

't/46375 

~8159 

----

Diagnosis 

Kidney. Necrotic. 
Clumps of Bacteria.. 

Liver. Necrotic? 
Bacteria in clumps. 

Kidney. Necrotie. 
Clumps of Bacteria. 

Kidney. Necrotic. 
Clumps of Bacteria. 

Kidney. Necrotic. 
Clumps of Bacteria. 

Liver. Norme,l. 
Kidney. Norm.al 

Liver. Necrotic? 
Bacteria in cli:mps. 

Kidney. Necrotic. 
CltllD-ps of Bacteria. 

Kidney. Necrotic. 
Clumps 0£ Bacteria. 

Kidney. Necrotic. 
Clumps of Bacteria. 

Kidney. Necrotic. 
Clumps of Bacteria. 

Heart. Necrotic? 
Bacteria in clumps. 

Table 3 

Slide Number 

8. 

10. 

11. 

12. 

l.L,,. 

20. 

21. 

BAIT TEST 

Tag Number 

\½.i.6238 

~266 

~221 

\'ef'46276 

'?t46212 

~62 

~Li6 

W11>265 

~ 1¥268 

~260 

Diagnosis 

Kidney. Normal. 

Kidney. Necrotic. 
Clumps of Bacteria.! 

Kidney. Normal. 

Kidney. Normal. 

Kidney. Notm.al 

Kidn.ey. Normal. 

Kidney. Necrotic. 
Clumps of Bacteria. 

F..idney,. Normal,. 

Kidney. Normal. 

Kidney. Normal. 

Kidney. Necrotic. 
Clumps of Bacteria. 

Kidney. Normal. 


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014

