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Durine: the month of July, 1936, the weather throughont ?c'ichiga..11. was abnormally 

1.varrL, all te perature records bei:1c broken in ma..YJ.y places i:n. the state. As was to 

be e:cpected, the ter:iperature of the water in several of the state tro:1t feeding 

stations reached unprecedented heights, and it was feared tha.t serious trouhlo would 

be experienced at a nuriber of places. These fee.rs did not materialize in r;1ost 

cases, but at the W'.n.ite River station the teJ JJeratures went up and stayed up for 

such a l_ong- period that serious losses did occur. The following: account of the 

events at the White River Statj_on is ;~iven with the hope that it ·,rill add to what 

we already knoYr about the heat tolerance of brook trout ffrrerlint;s, and thus aid 

the hatchery sur::erintende-:1t in forescallinc troublG fron ad-verse temperature 

conditions. 
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Yfater Temperature and Eortality ~ecord for 
';'il:i t e River Ste.tion 

E:in. uax. 
Date '::emu. Temp. U:crtality Date 

1 54 68 12 
2 57 73 9 
3 56 70 14 
4 56 70 12 
5 55 72 15 
6 56 77 23 
7 58 79 29 
8 62 80 115 
9 63 80 253 

10 64 81 115 
11 66 81 253 
12 64 84 846 
13 66 82 636 
14 64 72 745 
15 58 76 Too many to 
16 60 72 ~ II II II 

Minimum temperature taken at 7 A.:1. 
Maximum tenperature tav.:en at 5 p.y. 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

count 
II 

F" ....in. ~-
60 
58 
56 
54 
54 
56 
58 
54 
52 
54 
58 
56 
56 
52 

July 

Bax■ 
Temp. Kortali ty 

74 Highest 1c.0rtali ty 
72 No count ma.de 
70 II II " 
68 II " " 
68 II II II 

67 It " " 
60 II " II 

70 II II " 
70 II " II 

72 II " " 
70 " 11 " 
72 II ti " 
66 II II II 

68 II ti II 

The mortality reached a peak on July 17th., on which day the two lowermost ponds 

of a series of four were wiped out. It is interesting to note that the two upper 

ponds., although the mortality was high., withstood the temperatures fairly ,;rell., and 

most of the fish were saved. After the 17th the mortality began to drop in the tv10 upper 

ponds., a..11d within a fevr days was back to normal. It was estimated that of the 

323,276 fish at the station on the first of July., 223,276 died from the heat., leav-

ing 100.,000 still alive at the end of the month. 

The fish :had been on a diet of 3/4 sheep liver and pork melts and 1/4 Balta. 

'l'hey were in very sood condition previous to the hot spell and had reached s. lene;th 

of betvveen 3 and 4 ir:ches v,hen the trouble occurred. 11 The vrriter did not see the 

fish during- the period of hig;h 2:0.orta.lity., but the following: description was written 

by n::r. Jack Fee., one of the employees of the Paris Hatchery: 



"Each fish had about tne srune symptoms ••• :'ungused a::eas, fins i:;i E.any 

cs ses eate_r;. avra?, 9ro:r:d.nent blood:, areas aboui~ the head filld around the eyes• 

'.;:'he ey8 s ·1rere partly or -..,holly circled o:,r blood:· 8.Y'.6 r.1ptured areas. The 

moutn also seemed to be eaten awo.:;; 21:.c, bloody. 1'..any specimens ,rere found 

with one gill co7er o..nd the 1.L'1.derlyinc gills entirely ;,;one." 

On August 10th the nriter visited the station s.nd found the fish in -::Joncls 1 and 

2 (the remaining ponds ·:;ere empty) very lively., Viforous, and a})parently none the 

worse for their experience. They had good appetites, were growing well., and no 

fungused or diseased individuals co,ild. be seen e.ri-;::,"-·,-}rnre in the ponds. Recovery., 

on the part of chose fish which survived the high tei::peratures seemed to be complete. 

It is difficult to make generalizatioi,s or draw conclusions from the events 

described above as so many other factors vrork together ·with teraperature in affect

ing fish. For instance., fish in one station r,ight withste.nd higher temperatures 

than fish in another for a numb er of reasons such as zreater flow, or higher oxygen 

content of the water. Even in the same station the effect o.f high temperatures 

depends lar0ely upon vrhat has gone before. Thus 11 on the three days of highest 

mortality (July 15., 16, 17) the maximum temperatures were 76°, 72°, a.11.d 74° Fe 

3'.l.t on three other days (July 5, 6., and 7) the teTLperatures ran even hit;her--

720., 77°, a.."ld 79° F .--and yet there was 1:.. ttle nortal ity those de~rs. The difference 

·was, of course, that the earlier hot spell he.d been ::_:ireceded by favorable tenperatures., 

whereas the later iwt spell had been pi·eceded by 9 days of exceptionally high 

te2::peratures. Thus the effect of hich te:----,peratures vras not i..rrrr:1ediate, but re.th.er 

lagc;ed a f'evr cl9:rs tehind the te:--:pera.tures arid was cunulati ve. The decrease in 

mortality also la,·;ed a fev, days be"::iwi the drop in tempere.ture. It is also 

probable that fish ca..-ri stand a. hi6her te::rerature duri:'.12; the do.y Lf the ·water cools 

off at night# so that th'-3 ef :'ect o~ the r1axir:--:.tu::. da:r te=?erature depends sol:-:Ertrhe..t 

u-r:on che :rdni'nuYn ni:::;ht te_ ::_:;eratvre. But no conclusion regardin;; th:;.s ca.n be dravm 

fro::: the above data. 
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Without attec:-,pting, therefore, to state a general law covering a.11 the complicated 

factors involved, but :rr.erely to sal,rage what conclusions ,·rn can from the wreck caused 

by this year's weather conditions, the opinion might be hazarded that when water 

temperatures reach 72° F. at the White River Station ( and possibly others) and the 

vreather prediction is "warmer", or even "no change in te:"Qerature11 , the superintendent 

should take immediate steps to plant out fish. The resulting thinning of the fish 

in the ponds can only be beneficial, and may prevent such losses as occurred at the 

station this year. 

IlJSTITUTE FOR FISFERIES RESE.lL"R.CH 

By: Louis E. Wolf 



I;ear Al: 

(Copy) 

:Mattawan, Jach. 
August 31, 1936 

I thinl: that Bob Fortney should read 
this over and add a paragraph or bvo of 
comment. Ey conclusions may not be justi
fied in the light of experiences at Ylhite 
River in previous years. 

Yours truly, 

(Signed) 
Louis E. Wolf 



(Copy) 

September 10, 1936 

11'Tr. n.obert Fortney, Su:perintendent 
Paris Fish Eatchery 
Paris, t:ichigan 

Dear Bob: 

·,; e are sending you a copy of a report prepared by 
Dr. Wolf on the recent mortality which occurred at the 
7-lhi te River Feeding Station. Dr. Wolf suggests that, in 
vievr of your lon£;. experience in this locality, yo'-1. might 
be able to add several para.graphs of comment to the 
tentative report which he has prepared. 

'.'le would appreciate it if you would give this matter 
your attention and return the report to us, together vnth 
your comments. 

J,VL:VA 
Enc. 

Very truly yours, 

INSTITUTE FOP. FIS~G?.IE2 ?3S:8.1.RCH 

J • 1 'T. Leonard 
Assistant Director 
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:,:r. J. -.,;. Leonard, f_ss 1 t. ;)irector, 
Institute for Fisheries ~esearch, 
Tjni·..rersity LUSeLUlls, 
\m~ }.rbor, :::ichi :an. 

~ear ::r. Leonard: 

fE_i~i 2, l.:i-~~ i~'9._T1. 

::oven.::ier 10, 1936 

Our 1:r. Cook, Supervisor of Fisheries Operations, has asked me to 
rn,ol;:e such recorm;iendo,tions as I see fit in regard to a report by 
Dr. Louis E. Wolf on "Eig-h '.'Jater Ten:peratures a._Yld t:ortality of 3rook 
Trout Finr:;erlin;;s at 1/foite River Feedin0 Station11 in July, 1936. 

I vrould personally co:1sider this re:✓crt of douVcful Scientific value 
for the follol!.ring reasm1s. 

(a) Conditions surrouncing the abnormal r::ortality was not ob
served b;:· the author of the paper. 

(b) The infonnant, Er. Jacl:son ?ee, ,,7~1ile obviously sincere and 
honest in his deductions vms a :raan of ver:r limited experience in the 
field o±· Fis~1 Culture having: been in my eiq:lo:,r onl;,,· two months pre·..rious 
"before he su:,:plied certain in/ormation to Dr. ;•;olf. 

( c) It does seem to m8 that I sr.ould ':-lave been consu.l~~ed by 
either :Jr. Yiolf or Jacl:son Fee for rr,'J personal observations in regard 
to certain concitions existing in July at rrnite :?.iver Station. 

( d) Conditions have been noted in the -c,a.st a..'1d are of a matter 
of record when te:".',pera.tures have ree.ched 72°F. at ·;mite River Station 
s.nd the v;eather prediction w'.'ls vrarmer 8..'ld no abnonTial mortality re
sulted. ?erha9s, e.s val::..d a cci:eralization v,culd be--when the nater 
te~-:1perature at T\~it~e Ri \Tor Ste.tio:~ c.t/:ai!1s a ter::pcrs:ture of 80 degrees 
or o~-er for a p€riod of si.z co~Ef:c.utive dt-~,s or r:-·ore~ seric1.i.s r:orts..lity 
rna~- be E;::-::rec·~eG" to £'all ... -.·itI'A.i11 a fe-iv da:,:-s. 

It is :c.y desire to conve:· to you 'che i:c::;,ression tr0 e.t ever;;,·th::.ni; possible 
·v;as clone b~~ rr-:rsclf to rrsver1t <:Lis ~:.01~-.f.l::t:t• :,·;e even loY.~e:--eC --'::l~:e ,,..rater ir,_ 
-tf:e ~,011ds, 2:--.al:ir1;: 2. :rnucl: S"'-·;iftei~ current =.:r_ -t.}-1.e !-:ope of i:ncreasir1:; the ~ .. i-:-~otJ.Y-~t 
of o:--::.r~e:--:. ~-~-~c. t:!us o.ssiE:tir:,_; :tr. f,;_ ... evc:r1tinc. hec:_--:;ir.;:4 :-.:ori_-;alitie::. 

I ".'-.'ill concede to ~r. ~7olf the.t ~;.:.s r;e:-iera~_=.za.tio~ of cc11C:.i t.:1- ons at 
·,\~:-,ite ~,,ive~· Station during the nont}-1 of' July is qui":::o all:;: J?l'ese~:tec. -.-.-ith 
the e~certions I tQve noted. 

F.obert ?ortney • 
Listric-t Supt. ot FisLcries o::-sra.-tions 
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