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R£POi1.T o:r T:ill OP.i.BA':'IO:: Qj_,' TH:c; C:?.YSTAL Ui::2 OUTET WEIR, 

ji"OTES o~; T~G SI::ELT s:::TT:'.A.TIO?T HT CRY3T.A.L LA.l:E 

by 

Da··.rid s. .3hetter a:.::;,d Dexter ReJnolds 

In July, 19L;l, the ·wri t-3r a:d lJr. Hazzard, accompa.med. by Fracl: 

iic0..!"d., Dlst:r-:':.ct Supervisor for thf- Field Ad:-ninistre.tio::i .Division inspected 

the outlet and also contacted "Cap" l.Jor:rilJ. of Beulah with reference to 

a. complaint by Horrill that large nu.mbers of b~ne fish a::-sd their you~6 

viere beinc; lost to Crystal lake because tb.ey were swept over the ou.tlet 

d.am. which is loc8.tecl on the southeast shore or Crystal Lah, in Sectio:::i 20 

of T. 26 ::r., R. 15 ·1;. ~le su&;e:;ted V'3.rious sii-nple devi~cs that l.Iorrill 

;:1i6ht install to cbtai::1 a si;ira::ile of the sp,;;;cies of fi sn reported t'.) be 

lo::;t and :..e said at that time (July, 19,'_µ) he would. try to install Stich 

,facm Dexter i{eynolds 0.%.s assigned to the ca.re and opore. tion of tile 

c:0,ive::tlent site a.:; close as :2os::;i':Jlc to t:.1e o ... tlet dam. .A.ccord.:L'-gl~r, 



stap2.ed to P .. rra.:::e 1:J 

,1si.de fro:n 111 x h11 Lunber. <_;:• ... _i::: clocking ar"~ led t°'le fish t0 s. s,"'lB.ll 

·Jo:x tr'.1;_) S.T,)_?roxi'."!l'ltel:,· t:1rs5 feet long, 'b·ro feet deep a:i.::. 9.bout 1} feet 

,.-·Lie, ·,.-:1.i ch -•.,.:,.s :;cr•:)Vio.ed Y,i ~::. o li::. 1:r'.1i ch 1'.~s kept locked.. The i'irst 

irist8.lla tio:cs of tl1e tra? a::1.d blocld.n;:; arr.1 1\8.S co'T!pleted on Decer.i.1.Jer 30, l)!.:l. 

The weir ,Yas located first betvreen. tl1e outlet da::n and the road bridge, 'tut 

'tras later pla.ced below the railroad culvert (january 26, 1942) after 

Re;:r1..olds observed that there ,•m,s 9. te·1denc:r for the structure to be 

frozen in com::_:,let1;,l;'.,' during severe cold weather. 

Reynolds v:a.s im:tr'J.cted t0 Yisi t the Crystal ia1rn outlet ·weir as 

ofte:i as was feasible under the existing tire situation., and to co:::1bi.!le 

trips to the outlet weir ·,-ri th other .field activities b. the h:raediat0 

vicinity. After installation o~ Decemb0r JO, 1941, the site vm.s visited 

e.:~d checked by H.e;y"!l.olds on 22 d.l £'forer1t occasions 0.s follow:::: 

J'.'!.nua.ry 26 (rebuilt and reset 

at 11e-..,·r 1.oca tio!'.'. bel01·i rnilroad cul Yert), ,January JO; Februar-y 3, 

ather.inoid.es), ::?ebruB.17 10, .?ebruar::,· 14, I'ebruary 19, lebruo.ry 22; 1::'3.rch 16 

(·ueir ·was s::JEJ.s:1.ed by ?9.rt:: or parties urJmown betv·me:: this date arirl next 

visit 0~1 :.:arc:i 22, alld Re~u::lds r0p<:.ir.::d and replaced the ·,wir on :.=arch 

23, ':Jut or. his next ,isi t on April 1, :ie again was forced to rebuilc. the 

weir as it had been broken beh;ee:1 
,, , 
.:.,.1.a:ccn 23 ac:d .April 1); .A.pril 1~ ( 17 s::iel-l:; 

le.st visit). 
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~'vidently few fish moved out of Cryst':1.l Lake du.ring January anc. 

i-'ebruary, as t:1e ::mly ~ention :made -:,f any fish ta.ke!l by the tl"9.p 718.S 

concerning the collection of lake shiners take~ on February 6 (specimens 

on fih in t3."ae Ir:sti tute fish collection). The only other fish recorded 

as caught by the weir v;ere 17 smelt taken on the night of April ~. These 

were smelt wt:. ch a. pparently ·vrere seeking spa.vming grcrJ..."l.ds. 

Pertinent to the situation at the Cr;rsta.l Lake outlet a.re the 

following remarks, extracted from a letter to Shetter by Dexter Reynolds 

i"rritten on l!ay 8~ 1942. Reynolds writes: 

"The Cold Creek run of smelt was a fizzle as indicated 
in a past letter. There were about 400 dippers the first 
night vdth very little success. During the entire run only 
three successful dips were enjoyed a.nd any dipper getting 
more than 50 smelt felt luck:<J. The first blush of enthusias~ 
soon wore off and the crowds dwindled steadily to the twentiJ 
or thirty previously menti:med. One night 1 s dip was a 
complete -washout as a strong northvrest wind piled ice a.long 
the east shore and blocked the creek mouth.-------

"---- It wa.s a different; ::natter at the outlet. Cap Morrill 
checked it four :cights and I know from having talked with 
various participants that the picture v:a.s different. The run 
(of smelt--D.s.s.) vra.s tremendous • .Any,.vhere from 20-50 dippers 
were in attendance every ever.i.ing. A gunnysackful was generally 
accepted as a good take. I previously mentioned this minnow 
dealer having trapped 600 pounds in his boxes (located.just 
south of 1!.-115 on the outlet--D.s.s.). There were many people 
who did not go to the Beulah run. All this transpired without 
my knovdng too much about it. ·rhe run ( of rainbow trout on the 
Platte River--D.S.S.) was on here (e.nd Reynolds had to tag and 
transfer the rainbows--D.s.s.) and some of the local boys 
threw me off the track w:i. th their estirnates. I recorded no 
temperatures other than on the smelt shelter investigations. 

"The men interested in conservin6 fishing in Crystal IAke 
are hot for a screen across the outlet. I can't tell you what 
went over last week as somebody :ias again smashed t~e trap up. 
I really believe that it is useless to tr-y- n.nd check: this 
form of vandalisn.. ,,hen. I obtained the easenent from Hrs. Pember 
she informed me that the screens which she ::;,ut in were given the 
sane trea7-".nent.-----11 
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Investigations on the Possible Spawning of 
Smelt in Crystal Lake Proper 

Metzelaar and L9.nglois (Investigations on the smelt of Crystal lake, 

Benzie County, Michigan. unnumbered Institute Report, May 7, 1930) 

mentioned testimony (pages 9, 10) of J. Long of Beulah, and Mark Crow, 

Conservation Officer, concerning lake spawning of the smelt., but were 

uwl.ble to obtain definite evidence of such spavming. vwhen Reynolds 

was stationed i~ Benzie County he was also assigned to study this 

problem. 

The autb.or and Dr. Hazzard suggested that he use the method of 

smelt egg collection in lake habitats outlined by the above-mentioned 

report (page 18) which consists of placin& the outer ends of cedar boughs 

on likely spawning grounds. 

Reynolds followed our suggestions, and constructed 21 egg-catching 

devices made fron cedar boughs. The egg-catching devices, or "smelt 

shelters", vrere roughly star-shaped and varied in diameter .from 28 to 

34 inches and about S inches in depth. The butt ends of the branches 

were tied together and the devices either were weighted with a gunnysack 

full of sand, or were staked to the lake bottom. These "smelt shelters" 

were placed in the localities indicated on the accom:;,anyine; map on 

February 24 and 25, 1942, when there ~,as still an ice cover of 8 to 24 

inches at all points. All shelter loca.li ties were sufficiently distant 

from creek mouths so that any smelt eggs found on tte:n could be said to 

have originated fron lake-spawning smelt. 

A brief description of the location of' each "shelter" and the 

territory in which it is ple.ced is given in Table 1. These devices were 

::,laced in water var--.:rin6 in c:epth from two to six feet deep over sancl, 

;rav,;;l, stones and va.r~,ring coP.binaticr.s of these botto;n types. 
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Reynolds r.iade five circuits of inspection to check the devices for 

tne presence of eggs and to take ~-ater temperatures. The observations 

made are sunrr:1arized in Table 2. Acccrd.ing to Reynolds' notes, one smelt 

egg was fotmd on shelter no. 9 near Robinson C!'eek on April 30. 1942. 

!Ione were found at any ti.rne on any of the others. Reynolds' last 

observations were made on April 30. It was unfortu..'1.fl.te that b::,th the 

peak of sm.el t spawnin& activity on C::-.1stal I.alrn a.ad the rainbow spa-.,rp.ing 

run on the Platte River occurred almost simultaneously. This condition 

prevented Rey:rrolds :from devoting m.ore time to observations on Crystal Lake. 

Reynolds' observations written on April 30, 1942, are quoted here 

because of their relationshi:9 to the question of whether or not the 

sr.1elt spawn in the lake, and also because of their relationship to 

the 0utlet problem. lie writes: 

"Crystal Lake Snel t Spawning Shelters 

Tne investi 0a.tion conducted a.round Crystal Lake as to 
w~1ether or not the smelt spa-rmed in the 19.ke proper did :riot 
reveal any eggs laid on the cedar bou6h shelters placed at 
various points in the lake. With one excepti on--where one 
egg was found on a shelter at the mouth of Robinson Creek. 

"It rr1ust be re!:lembered that the shelters were placed 
during the time when the lake ,,ra s covered ,ri th ice. It ,·re.s 
found that many were not well located when the ice cleared 
away in the breakup. It was suggested that they be visited 
bi-weekly after the ice broke up but the Platte River weir 
had a big spavming run during the same tirr.e and this progr--~ 
was not follov1ed. 

11 It was noticed on one visit to the snelters that the 
stony bottor.i around the nouth of GlE:n Rhoda Creek h.a.d many 
places apparently fanned off by the smelt. It is :my suggestion 
to concentrate a n-u,-nber of shelters at this locality if further 
investigation is dea::i.ed desirable. 

11 T'.nere is no doubt trui.t ::1an;;" thousands of' ttese fish arc 
irrecoverably lost e~ t t:,e outlet. T:Ce:,r a.re caught in the 
Jurrent a;:id swept over th0 c:heck da,-: e.nd agai::1 through a culvert 
just scuL: ~f: the fir.3°~ 1·eta.ining wall. This situation has 
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~ot been cf rece::i.t developr.te~1t but has 9.p]e.::-ently go:--:e on for 
years. Due tc t:'.e desire of lccq,l tr9.d.e:::;lo:>ple in Beulai.1 to 
garner all that could be har~ fr•J~2 the v;e 11-a.'.l.verti sed rtm in 
Cold Creek tru.s situation was ~ore or less kept quiet until 
this ye9.r. General fishing was roor during the winter months 
and r:ow the crux has developed that the smelt need protection 
;:uring the spa7ming season. The trap at the outlet is !lot 
big enough to hold the s.m.el t and. one ,'li::1:t; ";'tl.S re2oved for 
safety's sa.k:e. 

"There is no doubt in YTJ ,n..i.nd that the smelt do spawn 
in the lake. There is s0I:1e wrinkle not yet found that can 
produce conclusive evidence. I wouJ.d 8U(;0est: 

l. To stild.y the school habits of tte smelt at ?findemere 
and Glen R,.1-toda Cr-ebks. Also a.long the shoreline adjacent to 
Oleson' s Bay n:id wha. t is knovn a.s the n Girls I Gamp11 • 

2. To place s:C.elters in these restricted areas. The 
shelters s:iould not be placed until more is l:nown of the sa1elt 
hal)i ts such as a:w t,;,ndenc? to congrego.te, to favor certain 
de:;:-Jths, to favor certain t~r_:;;0s of lake bottcJm or any such 
features as :::!ight be ::,icked up by observation." 

D. B. Reynold~ Jr. 
4/30/1+2 

Recom::1endations 

1. Because of the time and expense involved ir.. the constant rep/;j.lr 

,J:' the Crystal Lake outlet weir after continued breakage by unknown 

vandals, we suggest that Dexter Reynolds be relieved cf the responsibility 

of the :maintenance and checking of this weir, and that any studies 

concernin::; the Crystal Lake outlet be abandoned for ti.1e present. 

Any such structures placed here in the fut1_1re should be erected 

ana financed by the local sportsman's organization or Chrunber of Co:mmerce, 

under supervisio::1 o~ tte F:l.sh Jh,"ision. 

A possible solution tc the satisfaction of all co:ncer1:.0d ricul:i b8 

the e:te~tion of a .fish J.s.r1der over the outlet dam.. This 1.wulci be Tdte 

:.;;e froe to :.1a~:o the c.huicl, cf whr.=;1·e t.hE::y ~·:culc go, and 1w one cculc. argue 
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t:i.at they were being "lost" to C:r.1sta.l I.a~e if they clicl not d-esire to 

ret.u'!"c there. Accordin;; tc• ::srrill a!'ld othei· officials of the to-,m of 

Beula:-:, mo::1.a:,- .f:or such worthy projects could. be 0bt~lined by popular 

sutscription. 

2. Y,e would reco:rmnend U1a t Reynold.s try to obtain rwre conplet.;; 

evidence of lake spa:wnin6 of sr:1.el t next ·winter (1943), :!_)articularly in 

the vici:ni ties he believes them most likely to spavm.. 

J. If it see1:1.s desirable to the Department +,o protect the spa"i\'Iling 

rur1 o £' smelt in Cold Creek proper, the method suggested by MetzeJ.a.ar and 

La.Lglois (pages 36-.37), that of establishil!f; a spawning sancto.ary in the 

extreme lower waters of Cold Creek and allowing no dipping until the sm.elt 

:had spavmed. for three da.Js in th.is general e.res., a.ppearr:i ·worthy of 

consideration. Such protection nigh~ also be given spa~ning smelt in 

the outlet if the fish ladder is buil·t;. 

Literature Cited 

!'.:etzele.ar, Jan, and 'I:. r1o Langlois, 1930. 

Investigations on the srr.elt of Crystal Lake, Benzie Ccuni.-y. 

UnnuJ1bered I:r:;sti tute Report. 

IHSTI'.l.'LTE FOR FIS".:-IERIES RESil.C'.Cii 

Dexter Re;yr.-::,lds 

iie:port appro7ed. 'Ly: .. t. ,j. 2az:cs.rd 

:i.ieport typed o~r: R. Ea.uch 
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Tabl€. l 

l)E.:2c:ri?tl~-r. of 1ts:.:1el t E.helter" locatiol:!.s, 
Cr:{ste"l L~--~'~, .u'3D.zie Co·~t,~,..- J l5t;.2 

Location. 

~'linllt:is6re Croek--2 chair..;:; v:1,;st oi' c:r1;;cl: to telephone pole. 135' south. 

Cold. Creel:--lforth to 't'No Betuh 8_l1a, north c-,;.' street. 2 cl-;.ains ,•:es-::. 

Cold Crcek--!forth of tv;o wb..i t1;; bircl-: to clu .. -inp of 3 popp:!.e. 'iiest 2 c:b.ains. 

Cold Creck--::ort'.1 of thros- popple to 5" ce<iar (- \ lo:,:;0 1 • ,west 

Cold Creck--South of creek to lone eL-:i on north sids of ~:otol. 'v1est 2 c;--,1:tins. 

Cole. CreC;~:---South of croek to Jone el.m. Souti-,_ t,: two ba_lsam (lone). 

Cold Cre0}::--Sc1-1.~:1 of ros~d -tc ,_.:hi tc rl1one pcle. -~'lest 2 chains. 

Cold Creek--South +.o brick building about 30' from shore nee.r spring, 
:;_;1nin1j' visibl<.i. 

Glen Rhoda Creek--Due svuth f'ror:, creek's rr.outh 1-.,r 
"'.; 2 che,ins. 

Rhoda Creek--East o~ creel-: to fir:ct p!1on0 polo. S&'W 220 1 • 

Point Winetka--Bast by 2 chains from ·-1orth fence conlf.H' of privRte :ro_rl!rt;y. 

Scliaui' Creok--East of creek to sbtiona:r:,•· bcnc:-1.. lTorth 100 1 . 
Schaul' Creek--West of creek to 411 cedar. Iforth 2-1 

2 c11.0 .. lr1s. 

Robinsr;r: Creek--East of creek t0 second Lo,rbardy p0~,r:,le. Eort}1 2 c:-Jf.dn_s, 
I. 'T')!;; cc-- r: 4 .i..' ..... ~ ..... 

Robinzo:1 Creek--Directl;;" ncrth of creek 1.35'. 

on poL:t 

Cr;t:;tc.l C,-1.<tlet--ii,e:::t :,:110;-e of: ou.tbt to fre.::.e, l:-orth 72-75'. 

-.s,t ~~,.,_, :'.o-.;es on :,aoi ts, the:;e s::ouJ.d proluce. 



Table 2 

Res,tl ts of e:mrdn!\ ti"n of snel I; egg collecting'-, 
devioo:;, Gryst.~.l Ln.k0, Ben tie Count:;·, 1942. 

(See T9.ble l 0.111 ,r.ap for 1 OC<\ ~-i onG) 

Shelter D,ipth B;~arrJ.r.a tion 3 20 i2 J::;:andna. ti on 3 27 i2 
l..~D .. rnlna tic-!1. 1 JO l:;:r.a.-:un~. ti on !~)Zli2 I:..'<~ ·tlnA tl on 4/30/11-?_ S.."1.elt \"lator terip. Ice Sme t eggs nu."1ber (in feet) Ch.araoter of bottom r,'o. ter te:rip, loo e hgs _ {later to!'\!:• Ice l,.ne t eggs \'le.tor t,m)2_,_ Ioe Smelt eggs loe Smelt eggs 

1 3 Sand and gravel 34° Rotton llono 33° Rotten !Tone 
33.5o Open Hone 1_,0.5? Open None None !-lone 

311° II II 33° Open II. 2 3½ Se.nd and grnvel 
33° It It 1,0. 5° II " II II (Winde:nere Cr .-1:4°) ('ilindemere Gr,-Li2°) (Ylindemere Gr.-ho 0 ) o·u1rlc'7~r-e Cr,-~:3°) \ 

33° 33,5° Rotten 
I 

!lone 3 5 Gravel and se.nd Rotton Hone 
33° Open--Floo~ l!ono /,n.50 Flo0s !Tonn " " 

33° II II 33° Floes 11 
33° 1i 6 Sa.nd with fen pebbles 

~~ Open II J,oo II " It It 

4½ 33,5° It It 33" II ~ 
33° " J,r,o 5 Sandy Open It " ti II ( Glen Rhodn Gr,-4J 0 ) (Glen Rhoda Cr. -111 °) (Glc,-i I"'J10d-'l Gr.-/(). r-;0) (Glen Hhc,d'\ Cr,-45°) 

6 1i Sandy 33° Rotten none 33° Rotten Hone 33° Rotten :None 110,5° Flo on l~0~0 II II 

4 33° II 11 33° Rott.-in--Floos II 
33° II II l,'J,5° " " " II 

7 Sandy 

3@ 33° 11 " 33° II II ~ 
33° " ti 1,0.5° ti " " " 

8 Sandy 
(Soh0 uf cr.-1,oo) (Sc 11!'.Uf' Cr,-39°) (Schnu.r Cr.-3 I ,5°) (Schs.uf Cr,-):JO) 

9 Ii Sa.ndy 311° Rotten 11one 33° Big floes Hone 33° Flooa t/one 110° FloeG !!ono II 1 
Sandy 33° " " Couldn't ree ch--cov0red by heavy floe ice. 33,5° " " 1.00 Oren " II !!one 

10 3 
(Robinson Cr, -JC") (P.obinr,on Cr,-J[)O) (Robinson Cr ,-J3°) (Robinr,0n Cr,-luo) 

11 3 Stony with sand and gravel 3jo Rotten Ilona 33° Floes ?!one 33° Rotten Hone Slno.~h'lcl by chore ice " " 
Gravelly 33° II II 33° II ti 

33° II II 
Removed by dippers (?) II " 

12 3 

~} 33° " ti ~-') II " 33° " II 110° II " 
13 Sandy .,., 

Floes !Tone ( 0-ltlet Strlclr.n-J 50) '(Outlet Stre!'.m-35, 5°) (Outlet Str<:ell.!'1-35°) ( Outlet ,S';re'l.m-l.100) 

14 To be plaoed later near Cold Greek 
Dostr,:rred bv v~.n<l".ls 

15 Ji Sand and gravel 33° RoHen l!cne 3/.jo Uone l:ono 34° Uone Uone 1,0° Open Hone II II 
(Col~ ·Creek-35•5°)-(l BMelt seen) ;-!''~-~ 

33° 
t .· 

ti 4oo- ti 16 4 Sand and gravel < 35.5° Rotten None Rotten None 33,0 Floes 11 n 11 

j.30 33° II .~ Li (nMr bathing b-,,,,_oh) 33° II 11 " II " 1ioo II II II n 17 S!!.n1y 

2~ 33° II " 33° 11 

" 33° II II /!oo " " II II 
18 Stony 

2½ 33,5° 11 II 33,5'0 II H 33° II II 1,o0 II II " II 19 Stony 

33,5° 11 II 33° H II 33° II II /,oo II II II It 
20 2 Stony 

" II 33° II II 33.5o 11 11 l:o0 " II II 11 
21 2 Stony 33° 
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