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l. IftllODUC'!IOll 

It ia now well known that the smelt (gameru.a mrd§5) is aecurely establiabed 

in several aectiom of the Lake Michigan drainage in a44i tlon to Cr7atal Lalce. 

si:e ci.mena have been taken in Lake Michigan near l'rakfort ant Charlnoi.z:, and from 

Green Bq and Lake CharleToix. It ia reliably reported from Grand Traverse B~ and 

elsewhere in the northeastern part of Lake Michigan. Repeated report■ of a trust­

worth7 character indicate its occurrence about Chelm7gan, St llarJ''• !liver. Rogers 

Cit,1, Ro~rt and .Alpena. Very recently a specimen has been captured in Saginaw 

!q off Sebewaing, proving the spread of the apeciea southward in Lake Buron. .A. 

specimen f'rom Manitowoc, Wiaconaln, indicates a similar spread in Lake llichlgan. 

It is evident :f'rom theae records that runs mq be expected in the near ta.ture 

in SZJ7 favorable shoreward stream in the northern half of the Lower Peninsula. The 

main body of the present report covers the development of mch runs in the tributaries 

of Lake CharleToix (Charlnoix Co1.mt7'). Since this lake is unlike Crystal Lake 

(Benzie County) in several important rewpects, the establishment of the amelt there 

is of special interest in indicating what ~ be expected. of the smelt in other 

parts of the state. Observation based on the several runs of this lake should 

furniah Dk)re informa\ion upon the spawning habits of the smelt and its interrelation 

Iii th other fiahea. Such information will enable us to render a mre intelligent 

opinion upon the maJ11'•Bided problem of the :f'llture of the smelt in Michigan. 

The investigations recounted in thie report were made by Prof. C. I. Creaser of th 

College of the City of Detroit, who has taken the lead.in& part in the atu.4,y of \he 

establishment of the smelt in Michi&an. The report while essentially bis, has the 

approval of the Institute for lisheries Research, tor which the inveatigationa were 
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made. In a few poblta ••. are not in complete agreement as indicate& in the text. 

!'wo trips were made by Dr. Creaser this spring to the Lake Charlevoix: region 

to stua.r the smelt. The findiD88 of the first trip, undertaken before the run 

started, were aubmi tted as Report No. 4 of the Institute. 

II. Lill OlWlLEVOIX .lS A HABITAT FOR SMILT 

Lake Charlevoix has an extensive area, and mch deep water which is cloael7 

connected With Lse Michigan. It is about thirteen miles long and about three 

miles wide at the marl!DJ]ll, and is divided into two parts. The main portion extends 

from the d.eep though narrow outlet at the city of Charlevoix to Bo711e City in a 

general ao,theasterly direction. From a point about one-third the distance along 

the south shore, a. long arm erlenda tor nine miles almost straight south to the 
. 

city of East Jor4JP!. 

This lake differs J)bTaiographicall,- from Crystal Lake in several important 

respec!tw_ It ha.a a rather deep end short outlet. which i a unobstructed. 1h11 makes 

possible the invasion of any Great Lakes fish adepted to its waters. It is 

probably thia fa.ct which accounts for its quick acquis1tio·n of a large smelt 

population. l'llrthermore. this lake 1• in the drainage path of a large area of land 

between Little Traverse BaY and the east portion of 01-apid Traverse Bq. Jwnerous 

small streM1B and two important rivers flow into it, all available for spawning 

nms of the smelt , as contrasted with the one small tribdar7 and sneral infioWing 

trickles of Crystal Lake, which turniah extremel.7 .,_. limited apawning areas of 

that lake. 

'rile streams tributary to Lake Charlevoix and their relation to the amelt mq be 

considered separately. '1'hese streams are indicated on the map acconpanying thia 
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1. Stover Creek ,-

Sec. 35, ,. 34 ••• R. 8 w. 
'fhia stream fiows through the southern outskirts of the c1 t1 of CharleToix 

and enters the lake at the point designated above. Its lower reaches, conpriaing 

a distance of some 45() feet, is at present all that is available for a smelt run. 

'fhe stream 11 narrow, scarcely ten feet wide as it hters the lake. It has been 

much mdified for use in connection with an abandoned sugar factory, the decadent 

dam of which is the obstruction to the smelt run. It baa a gravel bottom and the 

water 11 shallow. It has been equipped for smelt fishing ri th electric lights, etc. 

!he 1tream is a trout stream, but has been kept closed. 

Its headwaters are to the south of the city of Charlevo1% and it runs through 

the property of the BelTedere Golf Club and a public cemetery before it croBBes the 

main road leading around the lake which is Just above the clam. 

Considerable more area for a spawning run could be made by the remoTal of the 

ob■truction. If this is done it might be advisable to place a screen at the east 

e!ld of the cemetery end ho14 the smelt at this point, since the fishing would Jlr(>bably 

be more satisfactorily controlled if the fish were prevented from numi11g into the 

cemetery and the golf course. Of course no occuion fDr these changes rill exist if 

the smelt fail to develop a run in this stream. 

Stover Oreek ma., be characterized as an excellent stream ftlr smelt dipping, 

since it is rather ahallow, has a firm bottom, and would be eaq to regulate and 

administer. :2, !1•ilffl! @reek=-·-

2. :Barker Creek ;-Sec. 2, '1'. 33 11'., a. 8 w. 
A. rather small stream (10-12 ft. wide). a Ter, short distance wouth ot Stover 

Creek. It is rather shallow md is UJ1obstructed to the road around the lake. Smelt 

mq uae this stream in 1pawning runs and if the Department decides to protect and 

increase the spawning ot the smelt, it might be simpler to clca e this stream for 

undisturbed spmm.111€, rather thm. to devise conplicated rules for their partial pro-. 
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tection on ~tover Creek. }. · !!!.!! 8J"eek· · · 

3. ~ Creek. -Sec. 1, T. 33 li., R. 8 I. 

The head of thil stream ia in .Ada.ma Lake, reputed to be a good bass lake. 

The extremely swift waters of this stream, near the road around the lake, would. 

possibly form a.n effective barrier to the invasion of this lake by the smelt. 

However, thi1 can not be stated wit:h assurance until observations are made. It 

the emelt does reach thia lake, its 81l.bsequent history there woulA be extremely 

interesting, alnca the smelt has not been found in Uiehlgan in this type ot 

lake, which would give it an entirel7 different tmmal relationship. 

Most of the property traversed by this stream 1a w1 thin the boundaries of 

the Loeb Jsrm, which is not open to the p-ablic. Thia fact S"llggests that Loeb Creek 

might alao be held closed to smelt dipping. Any spawning run of smelt would thus 

be protected, if such a policy were determined upon as desirable by the Department. 

This stream is about 10-to 12 feet wide and has a moderate current to the 

bridge, at the road around the lake, for a distance of upwards of a mile b7 water 

course. Thie fine lower part of Loeb Creek furnishes potential spawning ground.a for 

the smelt. lf; 111.S.w----• 

4. Miller Creek;-- Sec. 26, T. 33 B., B. 7 1'. ( location as tarnished by Prof. Creaser). 

!hie stream is available to the spawning smelt onlT to the gravel road which 

runs around the lake. !elow this road its currant slon down and it winds towards 

the lake. At the outlet the current is extremelJ' alU&gtah and flan thrQ'tl8h the 

summer garden now developed as a ra.atic re-nat at a private reaort. The available 

are• for smelt is certs-inly less than 1/8 mile. The mouth 11 25-30 :rt. wide, often 

frozen back for aome distmce during the cold weather of the smelt run. 

lxcept Jordan River. this is one of the two streams of MJ3 size flowi'!lg into 

the south Arm. 5. !k••• c»•*•·-
5. Monroe Qteek ,-Sec. 9, 'l'. 32 :r. , B. 7 I. 
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This stream is unobstructid for aeveral miles of its length, but only 

the lower portion would be of importance for smelt runs. llelow the road leading 

around the lake 1 t has fine prospects for the deveUpment of a spa,rning ?'Im. 

A.t the mouth il is about 15 ft. wide and has a rather slow current. Due to the 
,,...... 

condition of the 01rrent and its location on the soutl\_,west shore of the lake U 

was frozen over for a abort distance on the ver7 cold night of the 14th of March. 

The sonth bank of thia st,eam is occupied b,1 the developed estate of a local 

lumberman. which fact would make it difficult to dip from this side without serious 

damage to the property-. 

'fhe upper reaches, above the road, are colt, swift trout waters. 4'i; !01ll't•t 

6. toUJti st l!lE Creek.-

Sec. 22, T. 32 lf., R. 7 W. 

A veey small trickle flowing into the South Arm of Lake Charlevoix at the 

!ourtst Park of East Jordan. This stream is too smell to be of much iuportance in 

1 ta present state but enough water 1B present to allow 1 ts avelopment into a deeper 

and wider ditch, which might be of importance in amelt fishing, due to the very 

favorable location of this stream mouth on public land. ;i. - •"'4R ftf«Bli 
, 

7. J;rdan lU ver .- At the city of :mast Jor41111. 
"' 

This stream 1 s the main tributary to the South Arm of Lake CharleTOb and ia 

unobstructed throughout its 15 milea of mtt running lnut watera. It haa aev.eral 

tributaries, one or two of which are aultable for smelt. The mouth below the bridge 

at last Jordan is broad and remains open throughout the winter up to and alten out 

into the lake. J.t thia mouth and for some distance above the bridge, the stream is 

' 
not available for smelt dipping beoauae of the deep water and nanpy nature of the 

shore. 'l'he Jordan River should develop into a fine spawning stream. Mu.ch of the 

spawning area 1s natU1!81.ly protected from dipping. 
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Not far from the m:ru.th there are two tributaries which a.re of inportance in a 

consideration of the spawning run. 

Ona and one half mi~ a .t'outh of the last Jordan Bridge the Jordan lliver ia 

crossed by another bridge. Here it is a fine, rapid, open atrean well ~d for 

smelt, JO to 1'o feet in width and with a graTel bed. S; Bl"O'll11 8r•elc 

8 0 Brown Creek. Sec. 26, '• 32 lT., :a. 7 'I. 

_fhia small creek flows through the city of !last Jordan and Joins the Jordan 

Biver near its mouth. It ia t.nobatru.ctec1 almost to the pavement ( II 66) 1 to the 

east of which there is an impassable 4am. i!£ Orea: 

9. Deer Oreek .- Sec. 25, '• 32 lf., ll. 7 I'. 

Thia stream is about one half nd.le south of East Jordan, and is tributary .• ., 

the J0 rdan River. It is open to the power dam which ia one-half mile :trom its 

outlet into the Jordan River. It is almost twenty feet wide at the bridge, and 

the water is two feet and more in depth. It has firm 'lranka and gravel bottom, 

givinc it an excellent character for,amelt dipping. Darter Dr:eek 

10. Porter Creek rSec. 29, T. 33 N., B. 6 I. 

Thia stream is the only tributary of my importance on the south shorj of 

Charlevoix Lake lying to the east of the entrance of the South .&rm. !lwneroua 

tricklat1 and small spring fed openings are available for very small runs. 

Porter Creek is unobstructe4; to the mill dam at the road, a distance of 750 

feet. If protection is deemed desirable, this stream might be closed as the Bo,ne 

River ia near enough so as not to work an:, hard.ship on local :tiahermen. ::2:9. J9•f1•• 
11. Bozne 11 Vfa ,-

'?hie stream is by tar the very best of the smelt spawning streams of Lake 

Charlevoix. It has a wide expansive mouth which 1a open throughout the winter. .At 

the mouth it i■ 45 to 50 feet wide and very deep, maldng only bank'-dipping possible 



up to the 1ront Street Bridge. .Above this and to the Park Street bridge, 1 t ia 

about 1M) feet Wide and rather &hallow ( the water varies in depth, as the dam 1a 

controlled). This portion of the st~am 1a private property and backs against the 

stores of the city. From the Park Street Jridge to Pearl Street Bridge the river 

is canaled with atone and its west bank is a Public ,ark. The water la about 

two feet to two and one-halt feet deep ri th the ord1DU7 run from the dam, but ma, 

be lowere4 by the control at the 4am. The Bi tuation here i a ideal for dipping and 

will supposedlJ become the center of the smelt fishing. .Above the PearlStreet 

Brid&e, the Boyne River is a tine mft gravel-floored stream available for smelt 

run up to the dam, some three miles diatant. lft'tga C!:•tk 

12. Horton Creek;--Sec. 6, !. 33 N., R. 6 •• 

This is the only stream on the north ahore of Lake Charlevoix of cy size, 

having a mouth at present open for a smelt run. It is unobstructe4 to a rustic 

dam about one-fourth mile from the mouth. This clam la of no commercial iD1>ortance 

and creates no lake or pond. Its remval or reconatruction to permit its opening 

during the 81D8lt run, would Dlllch inc:Bease the value ot the etream for smeJI. There 

1s a large marsh at the mouth which will interfere with smelt dipp~ng and leaves a 

naturall7 protected spawning area/ 

Several other streams enter the lake along the north shore, but all have JOOUths 

that would preclude the development of any very large rans, unless they could be 

artificially opened up. 

The Lake Charlevoix tributaries now known to haTe d.e'98 lope4 spawning l"llns are 

as follonl 

Bo111e ll1ver (to the dam, about three miles). 

Porter Creek (to the dam, about 750 feet). 
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Jordan RiTer (to the junction With Deer Creek). 

Deer Creek (to the de.m, one half' mile f'l'om the junction). 

:Brown Creek. 

Horton Creek (to the rustic clam, one fourth mile). 

Stover Creek ? (no ron during the open season of' 1930) . 

.I.a 18 indicated by this discu.asion. Charlevoix forms an almost 14eal 

eituation f'or the smelt, and could be improved b7 opening the streams farther. 

In talm.~Glla:tlevoix we have a combiu;.tion of circumstances which favor them at every 

turn. Of' the Jll8DT spawning trtbutariea, eeveral are of' auch a nature as to a:ff'ord 

natural protection to the spawning smelt and the developing eggs. Two of the 

streams are of' ample size. and thus able to accomodate 1mnense numbers of smelt. 

They are open at their IIIQ'llths all Winter, or at least so early 1n the year that the 

smelt can start their spawning ran as soon as they mature. It 1s 11kel,- that food 

and enemies will be the dhief' factors limiting their numbers here. Undoubtedly 

many will escape into Lake Michigan. especially at the time of the spawnin& run. tt 

1• to be expected that if' the smelt is not now thoroughly estebliahed. in northwestern 

Lake W.chigan, 1t is but a matter ot time until the Chal"levoix developinent rill 

accomplish th1e. The Charlevoix runs will certainlJ hasten the spread of the smelt 

through the northern part of' Lake Michigan. 

t?l TD SPAWNING RtJll FROM LAD CH.AllLETOIX 

Smelt were f'isst discovered on spawning runs in Stover Creek in 1929. on March 

27-28. .l heavy snowstorm came during the next few a&¥• and nothing more was seen 

of' them. On March 28, 1929. an 1nveat1gation by local conservation officers showed 

a few in Porter Creek. J'rom all evidence this was no doubt the end ot the spawning 

run of' 1929. and 11 ttle idea can be gained as to the extent of that run. be70nd the 

fact that 1 t occurred. 
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In 1930, close inspection of all the streams near Boyne Cl ty, East Jordan 

and Charlevoix was made by the local of'f'icers. The first run was noted in the 

Boyne River on Mareh 17, and the heaviest run developed a.t once, on March 18. 

!his information was furnished. b7 Mr. Lewis McIntire of Bo;rne City. 

Observa.t ions were started the evening of' March 20 by Protesaor Creaser. A. 

fine run was discovered at Horton Creek at 8 P. M. on March 20. .A. large pool 

below the rustic dam was filled with smelt, and two large pails were tilled by 

the officers. !he stream was ofened for smelt dipping at om e. On 1?'idq March 

21, runs were tiscovered on the Jordan River at East Jordan and its two tributaries, 

Brown and Deer Creeks. The J0 rd.an River and the Deer Creek were then opened. for 

smelt fishing. 

No other runs were discovered during the next few da;ya. Bepeated inspection 

of Stover Creek and Monroe Creek, the two mst promising streams of' the southwest 

shore failed to reveal any smelt. It is probable that these streams did not 

develop runs, because of' the sudden drop in teq,erature during the ru.n, which caused 

their m:,uths and stJreama for some distance from the lake to freeze over • 

.An inspection of' all the streams of Little Traverse Bay from J'ive Mile Creek 

north-west of' Harbor Springs to the Bear lliver at Petosq was made on Fridq evening. 

All were found with their mouths free of' iee and with conditions identical with 

those of streams in which the smelt were running at Lake Charlevoix. lio smelt runs, 

hae:v.er, were discovered. A constant watch throll8hout most of' the :run was kept on 

the mouth of Bear River at Peto sq, by the watchman at the power dam, but no smelt 

appeared. 

~ Bo,me River Spawning ~ 

'l'b.e run up Boyne 1l1 ver was found by conservation officers to have started March 

17, 1930. A count of several hundred was reported to sbar 9• males, of a small 



sise. On March 18, the weather was cold and cloudT, nth 1DaD1' small sqll81.ls at 

night. The best run then developed. It wae estimated br the otficers in charge 

thafl 2000 pounds were taken 'from the stream and many more esdapecl, by going up 

the river beyond the open fishing ground before the dipping started at 10100 P. If., 

and later in the evening when dipping was prohibited. An investigation was made 

at a point about two miles trom the mouth, on St.bra., Mardi 22, of the smelt which 

were tound up the streaDl at various places. J.bout 9~ were found to be males, ( about 

300 counted), indicating that the fish then in atream belonged to the first run. 

On March 18 a count of the se.1:es near the mouth of the stream waa reported to 

show about 9011, males, while on March 19 the proportions were d>out equal, indicating 

a normal development of the run. 'fhe temperature of the river was then about 37°F. 

!bm:tsday, March 20, th,f-i ver was 35°1. , and a fair run/ developed at1 far as the 

Pearl Street Bridge. The weather ~ sharply cold. Ice wae tCll'lbi~ in the river 

at 10 P. M., with a tenperature reading of 32.5°1'. J'ridq at 9:30 A. M. a maxiu:um .. 

minimwn thermometer was placed in the river at the J'ront Street '.Bridge. During the 

481' (1rid,q, March 21) the stream 1'0Be·,1n temperature until at 3 P. M., it was 

35.6°:r. at the Park. A few 81118lt at~ed under the Park Street Bridge all 4-'. 

1.l"1day at 10:30 P. M. the maxiimm-minim.un thermometer read 31°to 36°, as com. 

0 0 
pared with 31 to 32 , as it wae set. fhia indicates tba.t the stream was warmed. 

up about 4 degrees during the dq. !he run of smelt was not great but the atrean 

contained some tiah trom the lake to Pearl Street. 

The temperatures of' the air continued to lower and by Salur4ay morning about 

1/6 ot the former open water at the mouth of the Bo7lle River was all that remained. 

Much ice waa formed in the river and smelt nets and fishing clothes were :frosen the 

instant they came in contact with the aiil-. Duriug the dq (Saturdq, March 22) the 



river warmed up end the reading of the marlmm-minillllDI thermmeter showed 31 °to 38 ° 

as COJl!>Fed to 31 ° to 32~ at which it was set, ;.;; a rise or 6 degrees. At 8 P. JI. 

the river was at 37.5°. .la the run was etarting, the lake was at a temperature 

slightly above freezinc. .l fair run of amelt developed up to the screens placed above 

the Pearl Street screen. .&. row boat placed Just below the acra~was filled with 

smelt by the wardens keepinc the screen a.ml river clear for six feet below the screen. 

Many smelt returned from up river and 1n the early mrning the fish were t'o ·be fow:d 

on both aide• of the screen. 

Saturday the river was inapectet at an acceall.ibla point some two miles above 

the muth7 where numerous smelt were to be found under all projecting roelte, logs 

or sand obstructions. A.bout 300 were dipped and only three females were among those 

captured. 

•on the morning of the 24th.a large quantity of fish from up atrean were forced 

against the wire which c8llsed the water tro rise and pass over the top of the screen 

and laring the excitement the wire was torn apart leaving a hole about 10 feet long 

b7 1 ft. wide at the bottom in the center of the stream, which was not discovered until 

the work of rerooving the screen,• 'according to the conservation officer. Jhhing 

on the 1'oyne River was closed Verch 30, as the run Memed. to be over. However, Mr. 

Ma?ntlre o'baened smelt still comi!l8 up from the lake and were above the first 

br1fi€e as late as ~ril 6th. Smelt continued to come into the ~oyne River aa late 

as April 2Tr, 1930, according to reliable observers. 

~ Porter Creek !'l!!! 

The run at Porter Creek started on March 18, a as,- later than the start at 

'Boyne River, end the sa1m date as one of the best runs at !oyne River. On Va.rch 

18, a da,- later than the start at 'Boyne River, and the same date as one of the beat 
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'1Jn• at Boyne River. On March 19 m:,re smelt appeared in Porter Creek, the 

temperature of which at 6 P. M. •as 33°. March 20 a real run developed. .b at 

the Boyne !liver the first run •as mostly of small males, but b;y the 20th the femdaa 

•ne mch in abundance. J.t 10 :30 P. M. the temperature was only slightly above 

fweed.ng, with ice forming in the water as the fishermen hunte4 for the smelt. The 

temperature of the stream had been 33 degrees J. late in the a:rternoon. 

1r1da.1 night the run was Air at Porter Creek, end Saturdq night at 9:30 the 

stream was 33.8°, while the lake was 32.9°0., and a fn smelt were making their wq 

toward the 4am. 

Extent 9l. 2 .~i!SrClJatleYoh: !Jm. ,2! .l9l2. 

""Rrter Creek 
The otfieo in charge of •iii.I .1vrem kept a rather close estimate o~ the 

catch and reported 6ooo pounds caught. The officers in charge of the Boyne-River 

run estimated the catch in that river as 50,000 pounds. Oertainl.7 0nl7 a small 

portion of the fish which entered the streams were captured. This coq,u.tation US¥ 

be con:pared with the 4S,OOO pounda taken in 1928 from Oold Creek at Beulah, when ell 

that entered the stream were caught and recorded. 

Oth£&!'B!, 

.An inspection of the mouth of the Jordan RiTer Saturdq at 10:00 P. M. showed 

a few smelt, and the temperature of the water at 35°1. At the bridge one and one­

halt miles aouth, at 10:10 no smelt were observed. !he temperature was 35.6°. J.t 

Deer Creek at the bridge below the dam, the water •as at 35.6°, end there •ere a 

few smelt here at 10:15 P. I. 

Stover Creek at 11: 15 P. M. was s.t 32°, end the muth, scarcely tree of ice, 

waa also at the freezing point. !here were no smelt here. Monroe Creek was frozen 

tor several 7ards up the stream and no smelt were observed through the ice. 



IV THE SOURCE 01 THI SBLi' IN tlD O!WlLEVOIX 

It is now well known that aeveloping smelt eggs were repeatedly planted in 

various Great Lakes waters. Some of the detailed records of point of planting, 

if tbey exist• have not been discovered, and it is therellore cllfticmlt to reach 

final conclusions as to the source of the ■malt of new runs. It is known that egg 

plantings were made in Lake Michigan in 1921. It is also known that smelt were 

escaping trom Crystal Lake into Lake Uichigan as early as 1923, and probably 

earlier. 

The oldest specimens of the smelt from Charlevoix are four years wld. This 

would suggest entrance into the lake several years 88(). It is extremely probable 

that the large runs of this spring at Boyne City were the result of previous 

apaWD.illg in the lake tributaries. They were for the moat part two and three year 

old fish. It would seem that the smelt records go back at least to 1927, for during 

the winter of 1927.1928 a very few were taken through the ice of the lake. In the 

spring of 1929, there was a small ran, and in the spring of 1930 the well developed 

one here recounted. Since the smelt spawn at night, it ls quite easy for a run to 

be overlooked. The ran at Stover Creek in 1929 was discovered b) young boys who 

caught a few in a;d.eep pvol during tbs last ~s of the nm, and. gave them to an 

informed fisherman. 

It seems doubtful if the smelt were in Lake Charlevoix in s:rrr m:unbera before 

1928, becmse the numerous ice fishermen would certainly have noted their presence, 

eia:e ice filhing in Lake Charlevoix is by llO means uncommon, nor confined. to a 

single species. of fish. At most there might have been a small run in the earl.7 

yeaJ"s, In this connection we should recall the history of the smelt in Cry-at-al Lake, 

where the results of the planting made in 1912 were first discovered in 1922, Just 

ten yeS's later. If this time relation held and if by arrs chance pmalt egg plantings 

were made in the lake. 1921 woud be suggested as a possible date of planting. In that 



year the Bureau of J'isher1es shipped smelt eggs to lliehigan, the disposition of 

which has not been learned. !ut 1 t appears most probable to us that the Lake 

Charlevoix smelt have originated from the Crystal Lake escapement. Another 

possibility exists, that adult smelt or even eggs were carried into Lake 

Charlevoix from Crystal Lake within the last few years, but the local Oonservation 

officers do not think th1a likeq. 

V. SP.A.DDIG HABITS OF '!BE SMELT 

Two environmental factors have been thought to control the spawning nm of 

the emelt. The first deals with the current and the second with the teq,era.ture of 

the water. According to the current theory, which 1 s held. to by Prof'. Creaser, when 

the smelt become mature and ripe a reaction is developed causing them to orient them­

selves against a current, and this movement brings the fish together at the inlet 

or outlet of the lake. Aversion to the light keeps them from moving up the stream 

during the dqligbt, and causes them to a.op back to the lake in the moming or to 

seek: shelter under banks, bridges, logs and deep dark pools during the d.al'. Much 

information in aupport of' this explanation was obtained during the :Boyne City ran. 

Since several of' the streams of this lake have open mouths throl.18hout most of the 

7ear 1 a run 111 to be expected as soon aa the fishes mature. This year no smelt 

were to be found on March 14 to 15, although the rivers were open and some rather 

warm weather had proceeded the inspection; at least cold.er weather ax1 ated during 

the run. On the evening of the 17th the smelt were discovered in the Boyne River 

and the run continued uninterruptedly until .lpl".il 6. 

The theory 1nvolv1D6 the temperature of the water• explains the run on the 

basis of the difference in the temperature usually found between the water of the 

stream running ili, the lake and the lake water itself. fbe lab be11J8 filled with 

ice is uaually at about the fl"eedng point, while the streams are a bit warmer. 



This difference uau.ally exists, although it ma.r be Tery alight, and at least 

in the case ot Lab Charlevob: atreams IJl81' exist tbrougb.out the epring. 

Several o,,eervations are difficult to explain on the basis of this temperatlD"e 

interpretation. Granting that the DDUtha of the streams are alightfy warmer than 

the lake, the usual temperature gradient in a atrealll ia toward colder water at ita 

source. Thia la true in Cold Creek: at !eulah and a atudy of data collected there 

in 1928 indicates, according to Prof. Creaser, that a temperature explanation is 

untenable even for the two branches of Elder Creek, cited by Mr. Langlois. The 

following diagram, with the temperature of Cold Creek at its mouth and at the laket 

added to the data given b7 J,angloia, ahowa that the smelt run trom the lake to the 

east branch ot Blder Creek pused trom colder to warmer water (t,oo to 48°), then 

from warmer to colder (480 to 45°), and tinally tram colder to warmer again (45° to 

470). 

'1"30-A fJ-Y7D 
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It is to be remembered a1leo that the gradient of temperature in most streams in this 

region during this time of snow and ice is usually !?'om cold lab to warmer creek 

mouth. warmer creek mouth to colder source. It is difficult, therefore, to see how 

the theoey that smelt migrate from cold to warm water without referenc._ to current, 

can be maintained as an explanation of tbe spawning run. 

lPurthermore at the outlet of er,-etal Lake the smelt are all found working against 

the current in an effort to regain the lake water, while if responding to temperature 

alone their reaction should be to mm don stream in the direction of the pre-

sumpt1 ve thermal gradient I towar4_ the warmer waters of the lower part of the stream. 

Prof. Creaser believes that other objections could be urged against the temperature­

contwl theo1"7, but that these alone seem to be sufficient to discredit it. !he 

current theo1"7 Prof. Creaser holds to be apparent~ adequate to account for most of 

the observations, and not to conflict w1 th our observation to date. 

It 1• the opinion of the Institute that neither temperature nor current 

differences alone are sufficient to explain~ the spawning roovements of the 

smelt. Much depends on the condition of the mouth of the stream. 

The smelt become mature d>out the middle of March (March 17, 1930) in Lake 

Charlevoix (possibly e.t about the same time in Crystal Lake), and the runs atart 

at once on such streams as the Boyne River, Porter Creek, Horton creek, and Jordan 

River, probably because the mouths of' these atreBJDs are m:posed to the sun and are 

open and tree of ice, throughout the late winter. The streams of' the southwest 

shore bearing cold water trom the north slopes and with shad.et mouths remained 

closed in 1930 throughout the period of the earlT run (March 17 to 22), and no run 

developed in them. These streams are Monroe, Miller, :Barker, and Stover. 

Observations continuet by the Conservation officers up to .Ajlril 6 showed that no 

runs developed on these etreams of' the south west shore. When changed weather 
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warmed up the streams and opened the mouths, a Tery few smelt are said to have 

strqed into them. 

It is interesting to note in connection With the Crystal Lake condition, that 

the two streams available for smelt runs there are on the south and west aides of 

the lake, which tends to hold up spawning until about the first of' April, which is a­

bout the time Stover Creek became free of ice. 

The run ma,y be expected at Boyne City as soon as the ft ah ripen, about March 

15, and the run will usually continue through the first week of April. The heaviest 

run will li'kel:r occur the first week,. Open season for smelt in Lake Charlevoia 

should be at least from the mW.d.le of Merch to the middle of' April, if designed to 

cover the run. 

The streams on the southwest side of Lake Oharlevob: are often closed at the 

mouth, and no run ~ be espectet to occur in them untU an ice free pool is 

developed at the lake. If the streams are closed by ice throughout the big Boyne 

River run, it is likely that very emall runs or none at all will develoj in these 

streams, because the f'ish will have alread.Y spawned in the streams which open early. 

Runs on au.eh creeks as Stover, at Oharlevoi.1: 1 are very likely to be much later than 

those at the north, east, and southeast shore of both the main lake and the southh 

arm, or the other streams such as Porter Creek with very swift Ctl!Tent which retards 

f'reezing. 

fl TBl!l .1GE .AND GiiOITH OP ffl SMELT 

01 LAKE OBJ:RLIVOIX 

.1 preliminary examination of the 81J11 and groowth of the smelt of Lake 

Charlevoix has been made. Ten specimens from Boyne River run selected for their 

lsrge size, were aged by the scale method, which 1s surely reliable for the amelt. 

Seven of' these were two years old. ranging from 172 mm. standard length (7 6/8 inches 

over all) to 188 mm. ( 8 1/2 inches totJI]. length). Two were three years old. 184 1Dn. 
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(8 3/4 inches) and. 19() (S 3/4 inches) in length. One, 1falJ four years ol~ lo 3/4 inches 

in total length or 22S mn. standard length. 

A random sample of the Jordan Biver run made by the district conservation officers 

containing 13 epecimens, was found to contain 11 two year/ old and twl three year 

olcl smelt. Three others, two years old, were exaJDined from Deer Creek. The data;, are 

given in the accompanying bble. 

!.ABLE SHOWING SOM! ~ IDm!!IRMIB.A.TIONS 01 LAD CHARLEVOIX 

SMELT J'OR J.930 RUll 

Boyne City sample, Jordan River sample Deer Creek Sample 
eeleeted for large si~e, selected at random 
early in run by conservation officer 

Age Sex Standard Total Age Sex Standard Total Age Sex Standard 
length, length, length, le~th, length, 
mm. inches mm. inches mm. 

II M 176 7 3/4 II M 1i5 6 1/4 II V 146 
II M 188 8 1/2 II M 1 3 6 3/4 II M 150 
II 1 163 7 1/2 II I( 11'5 6 3/'4 II II 165 
II 1 172 7 1J.s II M 145 ~ ~~= II 1 182 8 1/4 II M 148 
II r 197 s 7/s II M 148 6 7/s 
II 1 200 9 II M 148 6 7/s 
III M 184 8 3/8 II M 150 6 7/s 
III 'Z 190 s 3/4 II I( 152 7 
IV 1 228 10 3/4 II M 1~ 6 7/8 
~- II M 164 7 3/s 

rn M 184 s 3Zs 
[II I( 205 9 1/'4 

Total 
length, 
inches 

6 3/4 
6 7/8 
7 5/s 

These two year old fish are as large or larger than those of the same age 1n 

c,ryatal Lake, and the same is true of those three .,ears old. Whether they would 

average longer is un4erta1n, because the numbers examined are small. 

Undoubtedly two as well as three year old smelt entered heavily into the portion 

spawning run of Lake Charlevoix. One fourth of a breeding run studied by tir. Creaser 
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at :Beulah was composed of two-ye• old fish, and the aanple was taken after the 

first ~"'of the run, when the two year old fish aJ'e commonest. These findings 

rather poorly agree with Dr. Metselaar1
8 idea that the three Tear class is the 

only breeding class of any conse-.uence. His statement •we therefore feel safe 

to s~ that apart from a few male forerunners (•grilse•), the Crystal Lake smelt 

do not spawn before they are three years old• certainly- is far from the truth for 

the 1930 Lake Chai!l.evoix run and also extremely questionable for Crystal Lake. 

Large numbers of the two yesr old fish, especially males, lo spawn. The explanation 

of Metzelaar 1s finding at least in part mq be the fact that his saq,le did not 

include the first part of the run (March 30-Aprill 2) which involves so man, two 

year old males. J'urthermore, his study covered but one run, in which a single 

dominant 79ar class !!ISl' have existed. Conclusions as to ratio of classes based on 

the very selective gill net-catches are also subject to considerable qulet1on. 

Especially is this true of a fish with the shape of sma. t. 

The frequency of spawning of two year old smelt 1a also attested by the fact 

that an apparent spawning mark very often accompanies and intensifielll :the second 

winter mark on the scales. 

This evidence as to age at ma.turitT in the smtit is taken by Dr. Creaser to 

weaken those interpretations and recon:mendations of Dr. Uetzelaar which were based 

on the assumption that one year class makes up practically- all of the breeding atock. 

Those conclusions of Dr. Metzelaar will be validated, however, in proportion to the 

degree that the three 79ar old fish do predominatlti- in the breeding run. !his ratio/ of 

the year classes has not been accuratelT determined, because samples tor aging haTe 

not been available from all stages of the run • 

. The opinion of Metzelaar that the taking of the spent fish does not harm the 

fishery, because most of them spawn but onee fails to meet the approval of Dr~ 

Creaser. !he Institute, however. is inclined to the b~liet that the conclusioa ot 
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Met,:elaar is eaaentiall.7 sound. During th- latter part of the rma, the three 

7ear old fish carte.inly appear to predominate greatly, and relatively few of theee 

return to spawn a year later. Therefore the spent fish may be taken With relative 

111111lnity to the species. During the first part of the run there are mat17 two year 

old fish, but the evidence indicates that these ere 1.00stl7 males, and we have no 

reason to think that a considerable reduction in males would greatly lessen the 

natural production. The fishing out of the two 7ear males during the first few 

d.81• of the run we would expect not to harm the species to Bt11' great degree. 

VII E?FEOT 01 SMl!:Lf DIPPIWG OU OTHIR J'ISDS , 

Some faar has been expreaaed by the conservation officers that fishes other 

than 19J18lt, particularlf brook-trout, might be taken in the dipping for smelt. At 

Boyne City, so far as could be determined, onl7 one single fish was so captured, 

a small grass pike, dipped neat" the mouth of the river. Bo brook trout have been 

observed. in the stream where dipping takes ple.ce, and conditions are auch that 1, ie 

probable that no fish of any value will be taken in this manner, certainly never in 

any numbers. 

llo other species is known to spawn on the spelt spawning grounds, before or 

during the smelt nm. Therefore we have no evidence that the ad dipping deatro,:s 

the spawn of other species. 

VIII. THE EST.A'.BLISBMBalT AND POSSIBLE CONTROL 

OF Tl3E SMELT 

!he smelt is now fully established in Lake Charlevoix, and 1t would be al.­

most impossible to remve it. Experience at Crystal Lake seems to Udicate. after 

the eight years of heavy destrt.ction, that the matter of removal or eTen of the 

sharp reduction in numbers would be a matter of considerable d.1f'ficm.1t7. !I.'he 
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difficulty of removing the smelt from Lake CharleToix appears Dl8D1' Umea greater, 

perhaps quite impractical, because of the more nomerous and larger streams, in part 

with marshy mouths difficult to close. This is also true for Lake Michigan as a 

whole and for Green~. 1'ha smelt is firmly entrenched, and therefore aey 

consideration of its extermination is tu.tile. The possibility of controlling the 

numbers remains, although it is not certain that an effective control would be 

possible, if destrable. 

Some reductinn in numbers of smelt could doubtlesa be effe'cted by the more 

com_pilete removal of the spawning fish and the destruction of the spawn in all 

stream11 developing a spawning run. It is !IIM"e than possible, howe,rer, that such 

means would not be highly effective, and 1t is virtually certain that large 

numbers of eggs are la.id. in the lake and in inaccessible stresn mouths. 

Whether control or encouragement of the smelt is the proper policy, from the 

biological point of view, we are not yet in a position to BS¥. J'rom the stan~ 

point of inland fishing, we are strongly of the opinion that the smelt has increased 

the ft~ supply and fishing resources. From the ■tandpoint of the commercial 

fisheries, no eYidence of a eonalusi,re nature is available. 

IX STATUS or THI SMELT .AND ITS RELATION TO OTBE.R FISHES 

AND FISHING 

In our large inland lakes, whibh are very deep and cloeeq associated with 

the Great Lakes, the sdlt has proved itself capable of thriving. In several 

respects, it is an asset to such lakes. Jirst, it provides an early spring incentiwe 

for the fishermen to open the recreation season in the north regions of the state. 

The extension of the season of this lucrative business is of great importance to the 

natives of this region. Second, in some of these lakes it will we believe serve as a 

fine food for lake trout, which :f'urniah excellent sport in S1llll!ler. in the form of 
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deep tralfling. Ice fishermen on Lake Charlevoix last winter reported taking smelt 

frequently in lake trout stomachs. The perch and lake herring of these lakes Dl81' 

suf'f'er to some degree from the presence of the amelt, but not to a d.egre~~ 

to offset the increase in the smelt. Third, the smelt ftrniahes 1111J.ch winter eport 

(ice fishing). This likewise ai4s in the estension of the recreation season into 

a period having little other attractions in outdoor sports. '!his ice fishing could 

be encouraged and advertised, to advantage and without objection-,, since it does 

not conflict with the ideas either of those who would conserve the smelt or of those 

who would destroy it. 1'urthermore, it l'll8J" be possible to create a business of 

catching smelt thro~ the ice and marketing them in B.etroi t, Chicago and elsewhere, 

where they are already an established market fish. It 1s possible that a f'u.11 

development of the potential value of the amel t of these inland lakes might serve 

tp conpensate for any damage it ma_y do to the Great Lakes fisheries. 

It is this ignorance of' the effect of the smelt on the commercial species of the 

Great Lakes that still makes it iq,ossible for us to preaent e. definite opinion 

on whether the encouragement and spread of the smelt would have beneficial or 

harmful results. We think the advantages of the presence of the smelt are etrongly 

indicated by the evidence to date. Nevertheless we still hold, as we havWom the 
/I 

beginning of the smelt investigations, that the species ma.r become an obnoxious 

predator on the most valuable commercial species of the Great Lakes. That is still, 

however, a fear largely unfounded in concrete fact. , 
c V~,iyv.\j 

It seems to us inperati ve that a tuller investigatiorfl,e made of the status of 
/\ 

tbe smelt in the Great Lakes. Until this is done, it ls {mpr,bable that any s0tmd 

opinion on the effects of the smelt establishment can be given. We urge, and urge 

vigorously, that every effort be made to determine how extensiveq the smelt is 

eatablhlhed in the open Great Lakes; to wh11t degree the range of' the species is 

being extended, and above all, what the smelt feeds on in the Great Lakes, and what 
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feeds on the smelt. It is quite possible that the lake trout will benefit b7 

feeding on the smelt. The smelt !ll83' (or IDa1' not) aid this fishery and simnltaneoua-

17 dama,ge others to a greater or less degree. lhat the smelt is doing and will do in 

the treat Lakes we shall never lino• until we find out. '!here is surely eno'IJ&h of a 

smelt population in the Great Lake~• to yield us a great deal of information if the 

problem is studied. 

!he Bureau of l'isheries is di course interested in the statue of the smelt 

in the Great Lakes, and m-. Van Oosten assures us that a special effort will be made 

in Lake Michigan to obtain information. Efforts by both the :Bureau and the Institute 

will be made to interest commercial fishermen in the problem, so that they will assist 

in :f'urnishing information and specimens. 

le eu&gest that the Department of Oonsenation could directl.7 aasist in this 

proJect in one or all of the follning wqs: 

1. Giving general publicit~ to the need of information concerning the effect 

of the smelt on the Great Lakes fisheries. 

2. lending with licenses and other commanications to commertial fishermen the 

request for a report on the occurrence of smelt, end for specimens preserved in 

formalin. one p~t to ten of water, with a slit into the belly. 

3. Requesting such information and specimens from all conservation officers 

who are concerned with commercial :fisheries. 

4. Instructing all patrol boat cotmlanders to carr7 jars and formalin for 

preserving any smelt obtunable; to collect information from fishermen; to ls ave 

a Jar with preserve.tive in the hands of fishermen who are taking smelt occasionally. 

lb.ether. the Bureu~of J'i.aheriee or the Institute tor 1i8heries Research: carries 

on the investigation of material obtained, or whether both units do part of the work, 

is a matter of aeeonda.17 importance whibh could be decided upon in Ann J.rk,r • 

.Again we emphasize, that the main call in the smelt investigations now is the 
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determination ot the effect of the smelt in the Great Lakes on the couaerabl 

fishes and fisheries. 

~t-~--
) ~~1 L. Hubba 

Director 
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