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(First Inst:-,_llment) 

0 !' 2r ,.,_ D '- - '- f I"! t. t ... -<- 11 i . ti n vte.y o ,,i.e e';):~.r 1.,r,1env o vonserv;c; ion sen 011e , .. o ow ng co:-0c2un1ce. on 

to the Institute:-

11 Ther,, is sor:ie lU:elihooa_ of '..lndert:0 2::i-.-:f~ tl1e incuor,ti )n a..ri.cl feec:ing of broo:-: 
trout at Wolf L2ke, Ve,n :Buren C.)unty, wi ':?l t?le icl ea of tr;:i.nsferri,:p; tl~ese fish, curi nt; 
the m:mth of L:ay, for stocking feed.in~· ste.t\::;ns_i~ ~he no:tn-ce::1t:2l-par_t of t:1e 
St,,te, p2rtic1-'larly t::ose that are at prese:1.t E.Q:snrusterer,. from L1e :12.tc,·,ery nt PP•ris. 

cc ., • .. .. • 
Ti,e eT9erimental .:12,tc.a:::g and feeding c,u-ried on at Wolf LPke c.urin?; the present 

yeex h2,s be n a.uite s2.tisfactory. Broo:-c tro,1t occur i - t:1is streRrr: ond so::ie very 
fine specL:ens t:.2.7e 'been o"'cserved in both the stl·e2m :md. -oond ,,,t t11e head of the 
s~rin,:;s. 

<rBefore dec"c.in,;; cefiryi tely on O'Jl' course ,yf r:2.tch1ng, ,re desire to :12ve oll the 
information nossi'lie in co::rnection with tl1e same. We V!oc11c. be cle.d. to hrwe the 
Fisheries Research Institute i -vest i:<;2te co::1.di tions nt this site P.nd will welcome 
2-ny comments th2.t they h",ve to r;,~ke on trie feasibility of the plmi." 

On 11'.oy 30, Director E:ubbs 2nd Fisl1 Potho-:o,:;ist Y,ru,.l m;::.de the exo.minr,,tions. 

T-:r1e large spri,1g-fed. :1ead '!)Ond o;i ·res o. ::·i e sup1Jly of very cle2r wp.ter, nigh 

enoue;h to feed o.11 nonds c.nd. t:le pro.jectfod ?1atcr}HY house by f:rnvity. Some wder 

analyses were 1:iade by ¥..rull, aoout r.,id-day. 

·;12.t8r 54°F. (weafoer c1e2..r; air 74°:F.; follmving c:1illy night). 
Dissolved oxy6 en s2.tisfactorily 11igri. (9.5 ~Jarts -::ier million). 
Dissolved carbon dioxi6 .. e satisfactorily 10\v (2. 5 p. p, m, ) . 

:i3icar1Jo-r:.ates, 153 p. p, m. 
Carbonates, 0,0 p.p.m. 
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?later moder2.tely ;;Jkalir.e (pH about 8,0; quite satis:ectory), 

T'ne semples yielc_ir..g tr:ese m1.alyses were ta.'-<::en in dunlicde at the outlet 

of the pond, the bead of the mDln feed li:1e. Two s2.rnple<> frorf' the troughs of the 

present ternpore.ry ::~etchery fJ:,ve a similar oxygen analysis. 

Nothin,? u.TJ.satis:a.ctory 2-s to tr:e chemical composition of t:Le water is indicated 

by these c.nalyses. 

In physical co~osi tion t11c supply water looks 2.lrr.ost perfect. It is 

exceptionally clear, free of suspended matter. It is said to oecome a little roily onl: 

c.fter sudden, heavy rains. 

Owin2: to t:te 8.:u_ric,ance of ves;etr·.t ion (C11ara) in the 1'.lond, however, we wosld 

exoect fro·J 2.nalyses we r.a-,re made elsewhere, 2, considerable drop in dissolved oxyr,en 

2.t nicht. A series of cloud;; dews in ;ddsurnmer, durin,-; w·c.ic,1 little oxygen nroouction 

b;y the nlrmts woulo. occur, mi.<,;ht ev,.n brine:: t}1e oxyGen drnwn to r. denger noint. A 

supersati.1r2.t ion of so,,e dJ. ssol ved f;c:.s mit,ht result &lso, u!1c.er cert2in condi tio11s, 

altr.ouf;h we ti1ink frds irm_)robable. 

The a.anger of low oxyb:en 2.n-3. the possibility of supersaturetion me,keg desirc:ble 

plf,nnin,;: for ao.er~uate aeration of the water before use ~n the ·Jror,osecl b:itc:1ery touse. 

0Jr scheme of spr2y·:1f: the we.ter fro:n fine ~:oles i,_ pinin,:, vt:.·ch :-,es wor::ed. well 

at 7:01veri.,1e, w:i10uld accomplis:i t:·1e desired. encl. In order to ellow for t:1is aer2.tion 

and still ~,ave plenty o:; {:!'Pvi ty nead, it would :::e :'.lecessar:r to :1e.ve the floor of the 

hatchery r,o·u.se well celow the po"1r1 leYel. Pl2,ci1v:; the hc1tc}.1er~; house low in the 

ravine would also 5i7e fine s11elter in the winter, Of course adeq_uate rocm a-:.·out or 

under tne Y,ouse would 1le needed for ti.1e C!"eek flow, wi t:h enou,;h marf;in of safet,y to 

care for t:-.e floJd w~.icl1 would result frci n a "oreak in tl1e dam. 

In view of the abund2nt supnly of sprin6 w2"ter, it would be nossible to nrovide 

a numbe1 of tro:ighs, e2.ch wit:: independent feed, L-1 excess of t:::.e ·--7_su2.l c'.uota. Ttis 

oUf;ht to l::.elp prevent outbre.2Jrn of 1::ill disease 2.nd other epidemics. 

Tb.e splenc.id. a:opearance of t:.e trout b the head.w2.ter pond indic2tes stronslY the 
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satisfactory c'h.aracter of the water. W::ile these trout b tne headwater pond a:ppear 

in fine healtl1, there is no real assurance tnat they may not be carriers of some 

disease. ~ne c~ance of their becoTiing infected after tbe catc~ery comes into operation, 

even though they may now be free, is very ~ The bacteria or other disease 

orgenisms are almost sure to reech the pond, on ecuipment, utensils, thermometer, 

boots, hands or perhaps even through the air, even though no fish is a1lowed to ,c;et 

from the hatchery int 1, the pond. The experil!IIlce at the Thompson Hatehery (Report 6), 

in e.ddition to general theory and experience, forces us to call attention to the 

desirability of having the headwater pond free from fish. We feel sure thnt the 

outlook for continued success in the hatcning 2nd early re.aring of trout here would be 

decidedly brig1.1ter if the fish were removed. Other advank'<°~es would JFesult fror~, 

ability to dro.in (or almost drain) tiie upl)er pond. T>.is might be accomplished by 

reprdr-:_ng the old culvert under the road, or by b:.ildinf; a new dre,in, In this 

connection, rtttention mew '. e airected to a considerable leak either through or ebout 

the ola. cnh•ert. Sor,;etirres lea.."!.cs of t}·iis sort gr·ow bigger. 

T:i.1e large size of the ':1ead pond ?1as rri,~"lY 2,dVa."ltages, as adeg_ude storage of 

water 2nc of dissolved oxyr;en. It £1.l~o h2,s disrw.var.tages, a"' the difficulty of 

drainint;, and the warming up in warm weathe1 •• This warming of the WR.ter would 

probably not interfere with the hatching of the trout, but mif;ht cause nervy losses 

pfter h2.tcning. During the first three weeks of !fay, 1930, the temnerdure rose well 

towe.rd the d::mger point for brook-trout fingerlings, After tl:e hatchery h,"'.s been in 

opera,tion long enou,V1 for the disease germs to become well s-;,read throu,s;h H, such 

rises in temperatiure we would expect to _produce heavy losses. 

!he maximum temperature reading at the outside troughs for 

each day of May~ 1930, until the fingerlings were returned to 

Benton Harbor~ is given in the following tabulation: 



. . Repor~ 16-4 

Date, 
1930 

May 1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 

lable I. Maximum temperature readings in outside 
troughs at yvoJ f L ak:e ii earing ~:it at ion, May, 1930. 

1'emp. 
°.F. 

60.5 
58.b 
61 
63 
63 
63 
63 
63.5 
60 
63 
56 
60 
60 

Date, 
l':J30 

Mey 14 
15 
16 
17 
18 
19 
20 
21 
22 

30 

Temp. 
°F. 

53.6 
52 
57.5 
56 
51. 5 
51 
57.5 
69 
64.5 (trout all out) 

54 (one reading) 

'.J.'he three readings we.ea taken at ! : Ou A.M. , noun and 5: 00 P .11. :rhe 

temperature of the wa1.er probably rose on so:ne days to higher figures 

than those given. Mr. Hltl 1 cl aim.s he checked the outside trough 
a 

temperatures against these taken from the same suppl~ inside the hous , 
and found the agreement good. Air temperatures are not given, as 

the readings made were from a thermometer exposed to the direct 

su.nlir;ht. 

On some years the temperatuee of the water would douotless 

go higher than in l 930x .M&3 of 19~0 wa:::. indeed rahlller narm, but 

not unusually so. We hope to make a comparison between the 

May temperature of 1930 wiih those of previous years, using 

weather records for the station nearest Wolf Lake, in order to 

arrive at a better es ti ~,ate 0f how hijh the temperature of the 

supply water mey rise. fhG result oi this comparison will be 

sent to tLe depar1.ment as a suppl en10n1.. to this report. 

One way to avoid the danger of high tempe~atures will Je 

to take ei tbe r an eme.cgency supply or the regu] ar supply, for the 

hatchery house, from a pipe heading uel ow the surface uf the 

pond. If this whoul d oe done, then the devi~e for aerating al 1 
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the water supply fur the h~tchery house would ae douoly advisaole, 

for the Oxygen con,ent of/ the pond eel o,, the surface is prooaoly 

reduced. If 1-he lvwer in/SAe were used, it would also be 

douJl,Y important t;0 1 oca1,e the floor oi the hatchei·y house at 

a 10w 1 evel , t-.1 permit of the aeration oi the water suppl_y coming 

f~om a reduCGd elevation. 

',/e regard it, ,~b irnp0rtW1t to determine the depth var1iation 

in oxycen conten*t and in temperature in the pond~ J:hi::; we ho1.Je 

to be aole t,o do this month. 'i1he results 0f the analJses will 

i.ie senc the Dt_parl,ment as a euppl emen._, to th1.s re-port. 

Remarks on the bass and bluegill ponds 

A cursoty exarnihation wf the ponds at the Wolf Lake Rearing 

Station was made at the time of our visit. The general layout 

of the ponts stikes us as very good. fhe t~pography of the 

region is especially favorable. The clean sand (Plainfield 

sand) in which the upper ponds are dug is easy to work, but 

is not very satisfactory in some respects. It is not ver3 pro­

ductive of natural food for the fry and fingerlings. In the 

newer ponds, hhis fact has been recognized, and some mucK from 

acrosb the highway is oeing hauled to the,e ponds to give them a 1 
lining 0f better soil. A sample of this muck was sent to Pruf. 

i. o. Veatch Jf the ~tate College for advice as to its 'f'i!:l' product­

ive qualities. It seemed to us that the amount of muck put into 

the ponds was too meager. When Prof. Veatch reports on the muck, 

it mey be possiole to give a oetter esti:iiate of the amount needed. 

If this muck should prove promising, it would appear wise to line 
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all of the dug-out ponds with this soil. ihis could readily be done 

after the ponds are drained in the 1 ate f al 1. 

We nute4 a considerable number 0f ducks about the ponds. It 

is quite possi ol e that some parasite of the oass or sunfish will 

find its la.st host in the duck. If so, the ducks mighi. be harmed, 

and the parasite spread and increased through the fish. It seems 

doubtful to us whether the advantS€eS gained from using the ponds 

for the ducks offset this danger. The ducks maJ also compete with 

the fish fur food, or destroy the vegetation which produces food 

for the fish. 

We saw quite a numoer· of very badly fungused shiners in the 

up~ermost pond, and observed that the outflow from thms pond was 

allowed to flow through two bass ponds. the main supply of these two 

ponds comes from another intake, so that it is not necessary to 

allow this minnow pond to discharge into the others. Furthermore, 

the minnow pond has anothar outle~ direutly into the creek. It 

would be much safer to all ow this pond to discharge that WSJ. 'l1he 

badly fungased minnows are shedding fungus spores now into the 

bass ponds, where they are available for infecting any weakened ,.._ 

or injured bass. In this connection, we recall that Mr. Hall 

tried to winter his brooll stock of bass in this pond, and that 

moat of them developed funeus over the winter and died in the 

spring. 

We noticed a very large a~ount of the cold spring water being 

forcea into some of t(.e bass ponds, and 1 eaJ:ned that this exce~s 

supply held down ~he temperature of the ponds. Mr. Hall explained 

that the leakage in the ponds (thruuch the sand oottom or sides) 

was so gre•t as to demand this inflow-in order to avoid the lower­

ing of the pond level. Whether it would pa_y to puddle the p0nds 
with Olay to avoid this leakage wear~ 

nnt ~repared to say. 
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Remarks .22l lli l9JQ ·e::roeriment in 

trout culture £! !21.f LGke 

The trout in the experimente,l trid this Snrir.g n-pnaxently n:ade 

satisfactory gTowth. Ur. H~ll thout;ht that the growth w.?s better th/:,n th~t of 

any of the lots ret2.inec at the Benton Harbor hc.tchery. We did not exr.:roine thei:;e 

fi. sh, except for two specirr:ens retRlned by Mr. Hell as an example of their size 

at the end of the feeding at Wolf Lc:1·::e. One of these two we noted had only a stub 

of the dorsal fin, indicating th?t some fin disease h2.c: been nrevalent. Lj-. Hall 

did Y'.Ot know whether many of the fish were so infected; in fact he ~iad not seen 

the :indication of disease in fds nreserved. snecimen. 

We couied the record of loss of fish from Mr. E2.11 1 s record.s, and. summarize 

same by ten-day :periods. 

Interval Loss 

Dec. 18 Dec, ~1 2300 
Dec. 28 - Jan. 
Jan. 7 - Jan. 16 1970 
Jan. 17 - Jan,. 26 730 
Jan. 27 - Feb. 5 889 
Feb. 6 - Feb. 15 2234 
Feb. 16. - Feb. 25 291 
Feb. 26 - Mar. 7 2648 
Mar. 8 - Mar. 17 3174 
M2.r. 18 - Mer. 27 3112 
Mar. 28 - Apr, 6 1961 
Apr. 7 .. ·Anr 16 3632 - . 
Apr. 17 - Anr. 26 1492 
Apr. 27 - May 6 652 
May 7 - May 16 189 ,; 
May 17 - ?l.ay 22 (6 daya) 530 ..._ , 

:s 



.. , 
•• 

INSTITUTE FOR FISHERIES RESEARCH 

UNIVERSITY MUSEUMS 

UNIVERSITY OF MICHIGAN 
ANN ARBOR. MICHIGAN 

Report 16 (Second InstnJ.lr~:ent) 

EXA!.7IJ;ATIJi:T OF \'/0~3 I.All'. :2.i::},RLi:J S'IATI ~: ':lITH ESPECIAL 

Professor J. O. Veatch :oa,, reported on foe s0il sarr:nles se 11 t :,irr fro:·, 

Vee.tch I s re17ort. 

"I received E:e sE,mples of TTTIJ.Ck ,md. ,,:2J·l fr,D1 tl".e 'i:oJ.f Rearins 
Station, Yan Buren C:ounty. I do not :ooss':':ss s·._,ffident b.nwlea. 0 e to ~12.zr-rc. 
more then c- guess P.s to tiie e:ffect of t:r:e muck or ti1e r<7:-,rl undn the p·owth 
of C?-1ara v,11en tiwsf, mn.terir,l.s, a.re artificia.lly ad:"ed t,') e, no,1d bott w,, :iei':g 
Y:i t:lout e:-:oeri.,rre0!;' l r!r.tr • :'y C'-1ES!:> i S tL-,.t t::Fc :::,'."crl \'.'()iJ.lcl oe rnore s 0.-,i t::-J-Jle 
t1.1r,.n t":le nru:ck. 

11 Certc-.inly t:i.ie w:;.ter itself s'wml<' C,?rr.:r c\ fairly r1ir,}1 :,rumnt 
of c.s.lci· 1 ,r: 1:ic:1.r::o,1nte en:',; s:,ould ,:ot ·De t·c1.rb'c3 .• 'D1e c:-i::;rc~ as ,;-ou ;,'.clow, 
is very wer}dy ,?,ttr,c~1er to t},e tot torn so t:1 rJ, it is ( E,·utful ·•r:,et:,er it 
c.rar;s 2....YJ.:r ,rntrients dircctl:,- fr),:! ::·,s oot 1 r>,:·: roil t:r.rou2;h roots. On t:nc be.sis 
of 0bsrrvcti ·1n I ,,;rould s2-.:r t:i 0 t 2., s:•J,cl cb,? or ;·:i,~l bot to,•: is rr:or 0 ., f2.vor 0 11<c Encri. 
·'.rnnt. 

11 T1·1e rriuc~: is ; __ :.i{)°, l.Le rrru.c··-, CD'.1 w0ulc_ be clc:.ssed c .. r. ~·elc•tively 
Li in fe·';ilit,y ~~or t:.is cl.ass r;f s-oils. T:r.e :;12,rl ::-:.-pn2.1'2ntly :c'.'.S !1.0 
,1tjecti 1Jn2ble cl1eT.ics.l -pro171ertjes r·n.5 i~ e'.":<J1 .. rt 85 'Percent cc:lc:i.'J_Yr! cr:.ri_~'l~_r:te, 
t·f!e Cnief i:-:-:p·c.ritie:~ -cei~.L·:, 7:::.:I·~_,, r:1-.. e que.rt::: sc-1-~C. ~:nr,:~ or:}.:riic Jtat:er. tt 

It is cle2.r t:·.rt i=:mtirelJ too little is ~mom ,:,,>,ut ti1c trc:at,oent 

n~nds with soils. ~e t~ink it ~0~ld ver_y ad.7isatle to t1oike f0ur 0+: Eis '.7olf 



'. . . 
•• 

-2-

t±e ponds as :'.learly alike at :possible in size, nosi tion and wate}' supply, and 

si ve tr~e first a fairly ne::,vy coat of muck; t?-;.e seco!1d a coat of ~arl; t:'o.e third 

a. rnixtur~ of the two soils, 2-'1d the fourth no treatment. We 2.lso suggest th2.t 

the serne experiment be tried in the ne,.-;- Alrnena project, 2.nc1. thct in 'toth nlaces 

accu.r2.te records ':if the ex-oeriment be kept. 

Carl L Eubbs 
Director 
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:nAMllfA'llOI O'I WOLF LlD! RE.Alt no S¾!'J.'1'10!' 

Wl'l'R 'ESPECIAL .,..,EJ'!l:Hm?CE 'ro TROOT BAroHIJffl 

(fl'f"et lnatallaen.t) 

itfhere h some HkeUhoor! of 1.mdertaklng the ineubatton and fe.e1Hng of brook 
trout at '1iolf take, Van lmren Comt1', with the idea o1 tran1tferr1nr, theee fhh, 
during the month of i',a,7, tor atocklng fee-ding de-tions ln t.be nm-th-central -pui 
ot t.he State, ps:rt1cul?<rl7 those that ~:re at pt"e1Jent al.hninhte!"ed froa the 
hm.t~.he-ry at .Parts. 

"'fhe expe:rlmental hatching ruv:l feeding carried. on at Volt Lake rhrtng the 
precu~n\ Je&'f' bat been q_uite satid'aetoey. l!'!"ook trout oceur 111 this stream and 
some very fine apeci100ne ha•e bee::n. obeened in both the etream and pond at the 
bead of the uprl~. 

"Detore deciding detl111tel7 on our eOUJ'se of hatching. ve dedre to have all 
the information 'P()adbln in connection wttb the saae. We would be glad to ban the 
1hhe""'1ea Re•ee.roh lnatitu\4 tnTesttgate oondUicu at: thle mSt• snd wU1 nleoM 
any comment• that tbfJ7 ha1'e to Mite on the fea.dbllit:, of the ?lan.• 

On May JO. Director Hubba and 11.ah i'athologtst Krull made the eraatnatlona. 

aaal7ee• vere made bf KMlll. about m14-da7. 
Q 0 

~tfl' Sb- 1. (weather olear;air ?~ ri follow1nr, chill7 nir,bt). 
Diesol'ffd o-rygen eathfaotcf'117 high (9 • .5 parts rer ml111oa). 
Dleeolved carbon d1o%tde aattafaeto'l'1.l7 l~w (2.5 P• ~~ m.). 
Jtca~bonatas. 153 p.r,.m. 
Carbonate•• o. 0 F.p. m. 



Water moderatel7 alkaline (r,B about 8.o, quite aaUats.atory). 

!he aaaple■ 7ield1ng theee anal.7eea were taken 1n duplicate at \he outlet 

of \he Pond, the head of the main feecl line, !vo 9&11plee 'ho• the trough■ of the 

present tempor&r7 ha\che17 ga'f'8 a al■llar o:rygen &11al71ia. 

lo'1l1ng un■sthtactor7 &1 to the ohelllioal coapo■1tion of the water 1a indicated 

b7 theae anal711es. 

In phyeical coJIJ)O■iUon the aupr,17 water look■ almoet :perfec,. It 1• 

ezoepUoaal17 clear, free ot H.spanded ma\te:-. It 11 taid \o become a lUt.le 

roil7 onl.7 af\er sudden, heaY7 r11llna. 

Owing to the abundance ot vegetation (Qbtfa) 1n \he pond, howenr, we would 

expect fJ'Om anal7ses wo bave ma4e elsevhore, a con.s!derable drop 1n d.1eeolved 

o~gen at nieht. A eerie• of cloudy da711 in mldnnmmer,·durlng which little 

o:qgen :product.ion by the plant; 1'0ttld OC<"UJ'a might enn bJ'lng the oxygen down to 

a danger point. A 1upe~eatu:ration of soma diaflolved gaa might nsult also, 

under certain eonditione, although ve think thia improbable. 

file danger ot lov oX)"gc~ and the poaaibllity of supersaturation makes desirable 

planning for a.-'!equate aem.tion of the water before use in the -proposed hatchery 

house. our scheme of spray-ing the water :from fine boles in J)iptng, which baa 

worked well at Wolverine, ahould acoolDJ)liah the desired end. In order to allow 

for this aeration and atill have plenty of eravity bead. it would be necesaaJ')' 

to baYe the floor of the batobery house well below the pond level. Placing the 

hatche17 hoUBe low 1n the raT1ne would allo give fine ahelter in the winter. Of 

oourae adequate room about or under the houae would be needed for the creek flow, 

w1 th enough margin of aafety ~ care for tho flood whloh would reaul, from a break 

In the dam. 

In Yiew of the abundant. tnXpT17 of apr1n~ 11ater, 11 vould be poH1ble to :provide 

a 11WAber of troughe, each vith independent feed, in exceae of the uual quota, !'bi■ 

ollgb\ to help pre-Yent outbreaks of gill d18eaae and. other epidemica. 

fhe splendid a-p;:earance of the trout 1n the headwater pond iniUcatee 1trongl7 the 



•Uefac,t017 character of tbe water. Vhil• these \rout in the hUdwatel' pond appear 

ln :tine health• thffe 1s no real assurance tha\ thq a7 not 'be e&fflera of 1101!18 

d.i■Mse. 'fbe chance of their beaolli~ infected after the hatch•l"J' eomee tn\o 

operation, eftD th<m&h the7 •7 now be t?ee, is Tlt'Q' hildl. !he bacte1"'1a or othe1' 

disease organiUl'I are almost ewe to reaeh the :pond, on eq'4pment, u\endla, 

thn-momater, "boot,, handa or perha-pl nen thl'ough th• ah·, even though no 11th 1a 

allowed to get from the mtche%7 into the -pond. fhe experienoe at the !hompeon 

Batohe1'7 (Reporl 6), ln addition tn general theory am expari@mee. forcses ue to 

oall attention tn the deeirablli'7 or havi21« the haa~water pond tree fro• fiah. 

We feel ave tha.\ the outlook for eontlnued auec••• ln the hatching and. earl7 

rearing of trout here would be deeidedl7 bl"1gh\er if the ti.ah vere removed.. 

Other a1':f&nta~•• would nsult from ability to drain (oi- almoet d:raln) the unra 

pond.. this might be aceompliehed b7 repairing the old culvert unfler the road, or 

'b7 building a new drain. In \his aonnoct1on. attention ma7 be directed to a 

coneide~able leak either through nr ab~ut the old cul'l'ert. Sometime■ leake of 

\bi■ so-rt grow 'bisgal". 

'l'he large aiH of' the baa.d pond baa IBJlT adYaatages, as ad.eq'U&ta storage of 

water Aud of d1esolTed ox,ygen. It alao bis d1sadftntages. aa the di!!ioult7 of 

draining, and the wanr,lng np 1n WIU'm weather. !bis va!"lllng ot the V8ter would 

probabl7 not 1nterfer~ v1th the hatching of the trout, but IDigbt cauae hMTY lo•~•• 

after batching. l)u:rl~ the ft.ra\ thl"•e we•k• o1 Mat, 19)0, the te~orature ro■e well 

tOVBrd. the dsn«9r l)Olnt tor brook-trout fingerllnge. After the hatoheq baa been 111 

o-pers.Uon long en~ foP the diaeaee pru to become well apread. tbr-ough it, iuoh 

rtee■ ln temperature we vould ezpect to prootu,e hea'f'T loaeH. 

'l'he maxbmm tea-peratw:-e reading at the outdde tl!'ough• tor each da.7 of 

Ma7, 19)0. until the fingerling& vere returned. to !en\on Harbor, la given in 

the 1ollow1~ talm.1.ationa 
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!able I. M&zlaa teapera\ure readinga in outa1de 
\J'oug}a a\ Volt lake Bearing Stats.on, Jfa7, 19)0. 

'f•llP• Date, 
C7 19.30 
60.5 ... 14 
58.S 15 
61 16 
63 17 
63 18 
6'.) 19 
6) 20 
6:,., 21 
Go 22 
63 )0 
56 
60 
60, 

!'alp. 
0 7 
S3.5 
52 
57.5 
56 
51.5 
.51 
51.S 
S9 
t,4.5 (trout all 011,) 
Sb- (one reacting) 

of the wte!' ~ro'ba.bl7 roe• on some da79 to higher figure• U111a thetH ~•••• Mr. 

U.ll cla1u he checked \he outside tl"ough tempem\tJNS agatnet the■• taken from 

the ea.me aup;rl.7 inside the houee and found the e.g,eaffnt good. Air tempera.hr" 

a:re not e,inn, ae the readi:age made veN tro11 a thvmoae,er exposed to the direot 

On 10.me yearfJ the temr--$?8ture of the water would dou'b\leet tto bl~ar \baa 1n. 

1930. ~AT of 19.30 vaa indeed. 'l"ather w.rra, but no\ 'OD118ual1J' so. Ve hope to Mke 

a oosipariaon betveen the Mq t•peratve of 19'0 •.d th thoee of :prn1oua ye•:ra, ueiq 

weather record• for the atatton nean■t Wolf lake, 1a ord•r \o attlft at a l>eUer 

••U•t• ot hov high the lemperatve of the ftl'.Tl.7 water nq rite. Th• retult; ot 

tb1e coJlpa1"1aoa w111 be ••nt to the department a, a euppleaent ,o tnlt ~eport. 

One w,q te avoid. the dangw of hlgh tempffatvee will 1>• to take el ther &11 

... ?"gene:, ~11' or the nplar •UJ>ril7. for \he batehery bout•• 1?011 a pipe baat1l114r 

'below \he su:rfa.oe of tbe pom. It thia ehoul4 b• 4one. then the dmee to-r aen.Ung all 



tJae waur npp}T for the ba\ehffF bou• woul.4 'b• 4oult17 a4T11able, 

tor the OSJ'Cft OOllten\ ot the pond \elow th• evfae• le probaltl.7 

"4--4. If lb• love• Iatan ver• ued.. 1\ Vftl.4 allo N dn'bl7 

lllportanl '° loeah \he floor of ,he hatohe17 houe a\ a low 1.nel, 

to pend\ et lhe u:raUoa of lbe water 111'.PPl.7 coaia« troa a N4uoe4 

elnaHon. 

Ve ••Cll1'4 ll u laportant M denrmna Uie 4apth 'l'&J"iatlo• ln 

osne• oontent am Sn \eperature ln Utt pond. !ht• we hope to be 

able te 4o W■ month. !be re•ul\11 ef the anal7ee■ will 1:te ant \he 

De-partment •• a hp~lemen\ \o thla PepOI'\. 

!mrkl a .li!. l!U.!. id 1!1PIGU md• 

A cmJ"a011"7 aDllinaUon of the pond• a\ the Wolt I.eke Bearing 

Statloa vu mad• al the \.t.H of onr Tlalt. 'l'he pneral 1.,-out 

of \he pollda elrlket ua al Yff7 po4. file t.opographJ' of ~ 

r,e«s,on ta etpeelall.J' ta-.orable. the oleaa 11&114 (Platnfle14 

ADd) 1n vhloh the apper poad.■ a:t• d~ b eaq to vork, but 

lt no\ ••17 eal1afactoJ7 ln ■Olle re1-peota. U 1a not vvy p1'0-

due'1w ot na\111'&1 tooi1 f,:,r th• fry and f1DCfl"11n«•• In th• 

..,.. pond.a, thlr. tact baa ltMa neogn1M4, and aome mek tr. 

Ul'Otl tb• highway le beinc ha111ed to th••· pon4t to g1 ve t!M■ a 

11nlnc ot 'beHo 1011. A tuple ot Ible not va1 ■an, \o Prof. 

l. o. leatah ot the Stak College tor ad'Yloe •• to l 11 protbac'­

ln qml.1 UH. U ••81194 lo u U.t the aaounl of aaelr put into 

t.be polld• .. too aeager. Vhea Prof. , ... NpOJ",. Oil ,he ... 

i, •7 be poeaU.tle to gift a bet ta es\bate of the IIIIO'IIDt aeectea. 

If \hi■ nek lhould pro•• promt■lnc. 1 t would atmear vi•• to U.ae 
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all ot \he d12&...out pond• wt th thl• aoil. !hie could readll.7 be done 

at,er the ponde are drained la the late fall. 

We noted a con&idera'ble number of ducks abou, the ponds. It 

la quite poedble that aoa Ji&l'8&1\e ot the bu• or aunfi•h will 

find ita le.a\ hoct l~ the ~uci:. It 10, tibe ducka migh\ be banned, 

and the ~a~~site apread am inereased tbroup the flab~ It aeam■ 

doubtful to u whether the advantages &1Linad from udnt: \he pond.a 

for the ducke offset thh dangv. '!'he duc,ka 11181' f.lao aompe\e wt th 

the fish for food. or destroy the vegetation which produces food 

for the fiah. 

We saw quite a num.bu of ver7 badl.7 fungwaed. ohiners in the 

ttppe1·rooat pond• and obe8"ed that th• o.utflov from thia pOZMi w1u1 

ollowa<l to now through tiro baas -ponds. The main aur,:)l~ of tbete two 

pondo co~e1 from another in\nke, eo that it is not neceecary to 

allow this minnow pond to discharge into the others. lurther!Dl)re, 

the minnow ponll has a.not.hi?.:" outlet direetl7 into tlio cr&ek. Ii 

itould be i:m,.eh iaafer to allow thh pond to disoh&rge that way,, The 

badly fun.:,<>Uscr! min::iows are shaddin& fw1gus s.:por•s now into the 

baSsrond.s. \1.'lle:re they ara available fo:r infect.int~ "'111' vee.kenelJ 

or lnJ11rod bass• In tbh connact1on.. we recall that Mr. Hall 

trie(l to winter l-116 brood stoct~ of bass in this pond, ~nrl that 

llk'Jlt o! tham dev1-1loped. i"UJ2€11s over the v1n'8r and dittd :ln the 1-prtng. 

We noticed c. ve17 large a.mount of the cold upring wator being 

forced into soma of the baeo yond1, a.ad. learned.that thie eue1• 

sui,:r1r held :lovn the \emperature of the ponds. Mr. Ball 8X!)lained. 

that the leakage Sn the pond• (tb-rot11~ the sand 'bott.oa or aid.et) 

we.a ao great as to demand thh 1nflow-1n order \«, avoid the lower ... 

ing of the pond leTel. WhetheP it would rat to J'Vd,Ue the pom.e 

with cla,y to avoi~ thia lea.ltage we are no\ prepared lo ea7. 



!n-?tt a~ l!lQ. e~rjmenjl !J1 

)EN wte:e u. !el.t ~ 

ftle trout in the •%1>fflMnkl t:rtal this Spring apnareat17 1111.d.• 

1&tl1faetoJ"7 growth. Mr. Hall \bought \bat the uovth vaa 'better tb&n that of 

aq ot the lota re\ained at the :Bente• H&rbot" hatohU')". We d14 not eamtne thee• 

fish, exoe!)\ tor t.w apeelaen• retained b7 Mr. Ball a• till example of \heiy 111e 

at the em ot the tee41:n« at Wolf lake. One of theee two we not.ad had ol!lly 

a atub of th4t deJ'sal tin, indlca\ing that some fln ditM.ae had. beea prevalent. 

Mr. Hall did not know whether•• of the flah were 10 ir&fectedt in fact he 

bad not ,een the 1Jld1caUoa of diaea•• 1n bi• :preserred. apec1men. 

We copied the roccrd ot loas of fla.'1 fFom Ml". Hal 1 •1 r-ecoi-da, and. 

atum11&rise aame by ten.,,.dq perioda. 

IntarYe.l 

nee. 1a - l>nc. 27) 
Dee. 28 - Jan. 6) 
Jan. 7 - Jan. 16 
Jaa. 17 - Jaa. 26 
Jan. 27 - Feb. S 
J'eb. 6 .. J'eb. 1.S 
Feb. 16 - Feb. 25 
Jeb. 26 • Mar. 1 
V..ar. 8 ... Mar. 17 
Mato. 18. Ma.Jo. 27 
Mar. 28 - Apr. 6 
Ap,. 7 • Apr. 16 
Api-. 1? .. Apr. 26 
Apr. 27 • Mq 6 
Mq7 - Mo.716 
Mq 17 • V.,. 22 (6 d&Jt) 

(s) Oltrl L. Huba 
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22J) 
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2648 
Jl?!~ 
:;112 
1.91,l 
36)2 
11,i,9.2 
6,2 
189 
.SJO 
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UAMIIAflOI 0'1 WOU lid lllWtJJfO- SftTlOS Vlffl lfflnCIAL 

DJIIRDCI !O ftOUf RI.TCHIIO 

Prof•Hol" J. o. feateb ha• ~•ported ·oa the ■oil A11Pl" sen\ bta h'o• 

"'• Wolf Lake Jtu.:r1ng Station., and r-eterrecl \o ta the flrat lnatall.aent of 

th1• report. aen.\ to tanalnc oa June 14. 19)0. Ve glw a eto:P7 of Profetaol' 

Yea\ch'• re-port. 

111 recelYed tbe aamplH of lllok &ad. arl fl'om \he Wolf Rearlrag 
Sta Uoa. Tan ht-ea OountJ'. I do not poas••• ■ut1'1etent knowledge to hal&l"d 
•r• than a gu1e •• to '1w effect of the nclc or the -.rl upon the growth 
of Chanl wbea \boee •\fflal.•• ar• anlfiei&ll7 added to a pond boUo•. being 
wt thou\ •zt,erlaental daa. lf1' «u•• 1• that the •l"l woul« be aore aultable 
than the mack. 

9Certa1nl7 tu water 1teelf aho'ald ean7 a fairly hlr)I amount 
of cale1wn bicarbonate and should no\ k tvbitl. !'be Ohan aa J"OU know, 
1• Ye:1'7 weak:17 altaohad. lo the bol\oa ao th&t la 1a doubtful vhe\bel" tt 
drad UiT mtrtente 41rec\l.J' fl'o1I the bottoa eoll throu«h root■• On the ba•t• 
ot o'bunattoa I wald ~ \hat a ond elq or •rl 'bot-.• 1• more, fa.YOra'bl• 
than pea,. 

'the mek l• a bigh UH 111:M!k. and wuld. be elaseed. aa relatl'lel7 
hlch tn terUltl7 tor th11 claaa ot ao1la. fta •rl apr,aren\t, i.. :no 
objeetlo•bl• ohulcal. pr,,pe!'Uea and le a\too 85 i,eNeat ealotu CN'boate. 
the ohtet iayarltle• being Tff7 flM q.-.ns ua4 and orpnlc •"••• 

It 1• clear that entirel.7 ~ little le known abou\ the trea\llenl of f1•h 

]>Olld.• wi\h eotle. Ve think 1t wo1l14 'be ••-q acl"fteable to take foTJJ> of \be Welt 
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~ poltd1 • M&l'ly alike u poa1l'ble ta at.n. poalltoa anct water n.ppt,,, u4 

"" Ute fil'I\ • ,as.,.17 hea'fJ ooat ot ... , -- IMOll4 • .. , of -,.1, Use 

thl:rd. a alswe ot lbe ho 1011•• aa4 tlle foui-Ul ao tNe.\Mn,. Ve alao 

.,._.,, '21&\ •• •- _,., ... , N '1'114 la tllll aew Alaena.P703eoi, u4 

that la \otlt pla09e .. fflll'l&M HOOMI of,. apvlaent,,. kept. 

(1) Carl t. Rebe 

Cal L. J111bb1 
DlreeloJt 
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