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1. IRTRODUCTION

It 19 now well known that the smelt (Qsmerus mordax) is securely established
{n several sectionsof the Lake Michigsn dralnage in addition to Crystal Lake,

Spe cimens have been taken in Lake Michigan near Frankfort and Charlevoix, and from
Green Bay and lLake Charlevoix, It is reliably reported from Grand Traverse Bay and
elsewhere in the northeastern part of Lake Michigan, Repeated reports of a trust.
worthy character indicate its occurrence about Chelibygan, St Mary's River, Rogers
City, Bockgort and Alpena, Very recently a specimen has been captured in Saginaw
Bay off Sebewaing, proving the spread of the species southward in lLake Huron, 4
specimen from Magnitowoec, Wiscomnsin, indicates a similar epread in Lake Michigan,

It 18 evident from these records that runs may be expected in the near future
in any favorable shoreward stream in the northern half of the Lower Peninsula, The
sain Yody of the present report covers the development of such runs in the tributaries
of Lake Charlevoix {Charlevoix County), Since this lzke is unlike Crystal Lake
(Benzie County) in several irportant respects, the establishment of the esmelt there
18 of special interest in indicating wvhat may be expected of the smelt in other
parts of the state, Observation based on the several runs of this lake should
furnish more information upon the spawnlnghabits of the smelt and 1ts interrelation
with otﬁer fishes, Such information will eneble us to render a more intelligent
opinion upon the many.sided problem of the future of the smelt in Michigan,

The investigations recounted in this report were made by Prof, C. W. Creaser of th
Collegs of the City of Detroit, who has talken the leading part in the study of the
establighment of the smelt in Michigan, The report while essentially his, has the

approval of the Institute for Fisheriss Research, for which the inveetigations were
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made, In a few points we are not in complete agreement as indicated in the text,
Two trips were made by Dr., Creaser this spring to the lLake Charlevoix reglon
to study the smelt, The findings of the firat trip, undertaken before the run

started, were submitted as Report No, 4 of the Institute,
II, LAXKE CEARLEVOIX AS A HABITAT FOR SMELT

Lake Charlevoix has an extensive area, and much deep water which is closely
connected with Lacre Michigan, It is gbout thirteen miles long and sbout three
mileg wide at the maximup, and is divided into two parts, The main portion extends
‘from the deep though narrow outlet at the city of Charlevoix to Boyne City in a
generzl somtheasterly direction, From a point about one-third the distance along
the south shore, a long arm extends for nine miles almost straight south to the
city of East Jordan, |

This lake differs physiographically from Crystal Lake in several important
respefts, It has a rather deep and short outlet which is unobstructed, This makes
possible the invasion of any Great Lakes fish adepted to its waters, It 1is
probably this fact which accounts for its quick acquisition of a large smelt
population, Purthermore, this lake is in the drainage path of a large area of land
between Little Traverse Byy and the east portion of Grgnd Traverse Bay, Numerous
small streams and two important rivers flow inte it, all available for spawning
runs of the smelt, as contrasted with the one small tritmtary and several inflowing
trickles of Crystal Lake, which furnish extremely "amy limited spewning areas of
that lake,

The streams tributary to Leke Charlevoix and their relation to the smelt may be

congidered separately, These streams are indicated on the map accompanying this




1, Stover Creck _
Sec. 35. To 31.' N-l Ro 8 'o

This stream flows through the southern outskirts of the city of Chsrlevoix
and enters the lake at the point designated above, Its lower reaches, comprising
a distance of some U50 feet, is at present all that is available for a smelt runm,
The stream ims narrow, scarcely ten feet wide as it Unters the laks, It has been
mich mdified for use in connection with an sbandoned sugar factory, the decadent
dam of which ia the obstruction to the smelt run, It has a gravel bdottom and the
water is ghallow, It has been equipped for smelt fishing with electric lighte, etc,

The stream is a trout stream, but has been kept closed. -

Its headwaters are to the south of the city of Charlevoix and it runs through
the property of the Belvedara Golf Club and a public cemetery before it crosses the
’ma:ln road leading eround the lake which 18 Just above the dam,

Considerable more area for a spawning run could be made by the removal of the
obstruction, If this is done it might be advisable to place a screen at the east
end of the cemetery and held the smelt at this point, since the fishing would probably
be more satisfgetorily controlled if the fish were prevented from ruming into the
cemotery and the golf course, Of course no occasion for these changes will exist if
the smelt fail to develop a run in this stream,

Stover Creek may be characterized as an excellent stream for smelt dipping,
since it is rather shallow, has a firm bottom, and would be easy to regulate and
administer, 2. —Repker-Orecic—

2, Barker Creek -Sec, 2, T, 33 N,, R, 8 W,

" A rather small stream (10-12 £t, wide), a very short distance wouth of Stover
Creek, It 1s rather shallow =smd is unobstructed to the road around the lake, Smelt
may use this stream in spawning runs and if the Department decides to protect and
increase the spawning of the smelt, it might be simpler to clm e this stream for

undisturbed spawning, rather than to devise complicated rules for their partial pro-
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tection on Stover Creek, 3I—khoeb-Oreek -
3. Loeb Creek.—Sec, 1, 7. 33 K,, R, €W,
The head of this stream is in Adams Lake, reputed to be a good bass lake,
The extremely swift waters of this stream, mear the rosd around the lake, would
poseibly form an effective barrier to the invasion of this lalke by the smelt,
However, this can not be stated with assurance until observations are made, If
the smelt does reach this leke, its subsequent history there would be extremely
interesting, since the smelt has not been found in Michigan in this type of
lake, which would gilve it an entirely different fawmal relationship,
Most of the property traversed by this stream is within the boundaries of
the Loeb Farm, which is not open to the public, This fact suggests that Loeb Creek
might also 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,
Thies stream is about 10-to 12 feet widsr and has a moderate current to the
bridge, at the road around the lake, for a distance of upwards of a mile by water
course, This fine lower part of Loeb Creek furnishes potential spesming grounds for
the smelt, Mﬂ
4, Miller Creek - Sec, 26, T, 33 N,, B, 7 W. ( location as furnished by Prof, Creaser),

This stream is availlable to the spawning smelt only to the gravel road which
rung around the lake, Below thls road its current slows down and it winds towards
the lake, At the outlet the current is extremely sluggish and flows through the
gummer garden now developed as a rustic retreat at a private resort, The availabls
areg for smelt ig certfinly less than 1/8 mile, The mouth is 25-30 ft, wide, often
frozen back for some distance during the cold weather of the smelt run,

Except Jordan River, thls 1s one of the two streams of any size flowing into

the south Arm, 5, Denree~Sresk..

5. Monroe Qgeek ‘_Sec. 9, T. 32 ¥., R, T v,



This stream 1s unobstructdd for ssveral miles of its lemgth, but only
the lower portion would be of importance for smelt runs, Below the rosd leading
around the lake it has fine prospects for the develdpment of a spmming runm,
At the mouth it¢ 1s about 15 ft, wide and has a rather slow current, Due to the
condition of the carrent and its location on the southwest shore of the lake it
was frozen over for a short distance on the very cold night of the 1Yth of March,
The south bank of thies stfeam 18 occupled by the developed estate of a loeal
lunmberman, which faet would make it difficult to dip from this side without serious
damage to the property,
The upper reaches, above the road, are cold, swift trout waters, o5—Rowrist
6, Toupist Park Creek _
Sec, 22, 7. 32 N,, R, T W,
A very small trickle flowing into the South Arm of Lake Charlevoix at the
Pourist Park of East Jordan, This stream is too small to be of much importance in
its present state but enough water is precent to allow 1ts development into a deeper
and wider ditch, which might be of importance in smelt fishing, due to the very
favorable location of this stream mouth on public land,
7. dordan Biver — At the city of i’naat Jords,
This stream is ;he main tributary to the South Arm of Lake Gha'rlevoix' and 1is

unobstructed throughout its 15 miles of swift running ivatt waters, It has several
tributaries, one or two of which are suitable for smelt, The mouth below the bridge
at East Jorﬁan 18 broed and remains open throughout the winter up to and eften out
into the lake, At this mouth end for some distance above the bridge, the stream is
not available for smelt dipping because of the deep water and swampy nature of the
shore, ﬁ'he Jordan River should develop into a fine spawning stream, Much of the

spwmming area 1s naturally protected from dipping,
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Not far from the mouth there are two tributaries which are of importance in a
consideration of the spawning run, |

One and one helf mi¥ s fouth of the East Jordan Bridge the Jordan Biver is
crossed by another bridge, Here it is a fine, rgpid, open strean well adaped for
smelt, 30 to 4O feet in width and with a gravel bed, —Brown-frsek

8, Brown Creck —Sec, 26, T, 32 ¥,, B, T W,

This small creek flows through the city of East Jordan and joins the Jordan
River near its mouth, It is @nobstructed slmost to the pavement { ¥ 66), to the
east of which there is an impassable dam, -Beer—Crssk

9, Deer Qreck . Sec, 25, T, 32 N., R, T VW,

Thie stream is about one half mile south of East Jordan, and is tributary 6o
the Jordan River, It is open to the power dam which ig one-half mile from its
outlet into the Jordsn River, It is almost twenty feet wide at the bridge, end

the water is two feet and more in depth, It has firm banks and gravel bottom,

giving it an excellent character for smelt dipping, =Perteyr-Dreeic
10. Porter Creek Sec. 29, T, 33 N., B. 6 W,
This stream is the only tributary of any importance on the south shorsé of
Charlevoix Lake lylng to the east of the entrance of the South Arm, HNumerous
trickles and small epring fed openings are available for very small runs,
Porter Creek is unobstructe&® to the mill dam at the road, a distance of 750
feet, If protection is deemed desirable, this stream mizght be cloéed a8 the Boyne

River is near enough so as not to work any hardship on local fishermen, II—2Bapme

11, Boyne Biver _

This stream is by far the very best of the smelt spawning streams of Lake
Charlevoix, It has a wide expansive mouth which is open throughout the winter, At

the mouth 1t is 45 to 50 feet wide and very deep, making only bemk-dipping possible



up to the Pront Street Bridge, Above this and to the Park Street bridge, it is
gbout 4O feet wide and rather shallow ( the water varies in depth, as the dam is
controlled), This portion of the stfieam is private property and backs against the
stores of the city, From the Park Street Bridze to Pearl Street Bridge the river
is canaled with stone and its west bank 1s a Publiec Park, The water is about
two feet to two and one-half feet deep with the ordinary run from the dam, but may
be lowered by the control at the dam, The situation here is ideal for dipping and
will supposedly become the center of the smelt fishing, Above the Pearl Street
Bridge, the Boyne River is a fine swift gravel-floored stream avallgble for smelt
run up to the dam, some three miles distant, -Horion Cresk

12, Horton Creek — Sec, 6, T. 33 N., B, 6 W, |

This is the only stream on the morth shore of Lake Charlevoix of any eize,

having a mouth at present open for a smelt run, It is unobstructed to a rustie
dam about ome-fourth mile from the mouth, Thi s dam is of no commercial importance
and creates no lake or pond, Its removal or reconstruction to permit ite opening
during the smelt run, would much incmesse the value of the stream for smeMt, There
is a large marsh at the mouth which will interfere with smelt dipping and leaves a

naturally protected spamning area,”

Saveral other streams enter the lake along the north shore, but all have mouths
that would preclude the development of any very large rums, unless they could be

artificially opened up,

The Lake Charlevoix tributaries now kmown to have deve loped spawning runs are

as follows!

Boyne River (to the dam, about three miles),

Porter Oreek (to the dam, about 750 feet),
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Jordan River (to the junction with Deer Creck).

Deer Creek (to the dam, one half mile from the junction),

Brown Creek.

Horton Creek (to the rustie dam, one fourth mile),

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

As 18 indicated by this discussion, Charlevoix forms an almost 1deal
situation for the smelt, and could be improved by openirg the streams further,
In lake.Charlevoix we have a combire tion of circumstances which favor them at every
turn, AOf the many spawning tributaries, several are of such a nature as to afford
natural protection to the spawning smelt and the developing eggs. Two of the
gtreans are of ample size, end tlmﬁ able to accomodate immense numbers of smelt,
They are open at their momths all winter, or at least so early in the year that the
smelt can start their spawning run as soon as they mature, It 1s 1likely that food
and eﬁemies will be the d¢hief factors limiting their numbers here, Undoubtedly
many will escape into Lake Michigan, especlally at the time of the spawning run, It
is to be expected that 1if the smelt 18 not now thoroughly established in northwestern
Lake Michigen, 1t is but a matter of time until the ChaPlevoix developiment will
accomplish this, The Charlevoix rums will certainly hasten the spread of the smelt

through the northern part of Lake Michigan,
II1 TEE SPAWNING RUN FROM LAKE CHARLEVOIX

Smelt were firast discovered on spamning runs in Stover Creek in 1929, on March
27-28, A heavy snowstorm cams guring the next few days =and nothing more was seen
of them, On March 28, 1929, an investigation by local conservation officers showed
a few in Porter Creek, From all evidence this was no doubt the end of the spawning
run of 1929, and 1little 1dea can be gained as to the extent of that run, beyond the

fact that 1t occurred,



In 1930, close inspection of all the streams near Boyne City, East Jordan
and Charlevoix was made by the local officers, The first run was noted in the
Boyne River on Marech 17, and the heaviest run developed at once, on March 18,

This information was furnished by Mr, Lewls McIntire of Boyne City,

Observat ons were started the evening of March 20 by Professor Creaser, 4
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 filled by
the officers, The stream was ofened for smelt dipping at once, On Priday March
21, runs were discovered on the Jordan River at East Jordan and its two tributaries,
Brown and Deer (reeks, The Jordan River and the Deer Creek were bhen opensd for
smelt fishing,

No other runs were discovered éuring the next few days, Repeated inspection
of Stover Creek and Monros Creek, the two most promising streams of the southwest
shore falled to reveal any smelt, It is probable that these streams did not
develop runs, because of the sudden drop in temperature during the run, which caused
their mouths and streams for some distance from the lake to freeze over,

~ An ingpection of all the streams of Little Traverse Bay from Five Mile Creek
north-west of Harbor Springs to the Bear River at Petosky was méde on Friday evening,
A1l were found with their mouths free of ice and with conditions identical with
those of streams in which the smelt were running at lLake Charlevoix, No smelt runs,
horever, were discovered., A constant watch throughout most of the run was kept on
the mouth of Bear River at Petosky, by the watchman at the power dam, but no smelt

appeared,

The Boyne River Spawning Run

The run up Boyn# River was found by conservation officers to have started March

17, 1930. A count of several hundred was reported to show 984 males, of a small
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size, On March 18, the weather was cold and cloudy, with many small squalls at
night, The best run then developed, It was estimated by the officers in charge
that 2000 pounds were taken from the stream and many more esdaped, by going up

the river beyond the open fishing ground before the dipping started at 10:00 P, M,,
and later in the evening when dipping was prohibited, An investigation was made

at a point about two miles f‘roﬁ the mouth, on S&turday, March 22, of the smelt which
were found up the stream at various places, About 98f were found to be males,(sbout
300 counted), indicating that the fish then in stream belonged to the first runm,

On March 18 a count of the sexes mear the mouth of the stream was reported to
show about 90% males, while on March 19 the proportions were sbout equal, indicating
a normal development of the run, The temperature of the river was them about 37°F,

Thursday, March 20, thgﬂver was 35°F., and a fair rund developed as far as the
Pearl Street Bridge. The weather turned sharply cold. Ice was forming in the river
at 10 P, M,, with a temperature reading of 32.5°F, Friday at 3:30 A, M, a maximun -
minimm thermometer was placed in the river at the Front Street Bridgze, During the
day (Priday, March 21) the stream rose in temperature until at 3 P, M., it was
35.5°l’. at the Park, A few smelt stayed under the Park Street Bridge all d.

Friday at 10:30 P, M. the maximm-minimw thermometer read 31%0 36°, a5 com-

pared with 31° to 320, as it was set, This indicates that the stream wasz warmed
up sbout 4 degrees during the day., The run of emelt was not great but the stream
contained some fish from the lake to Pearl Street,

The temperatures of the alr continued to lower and by Saturday morning sbout
1/6 of the former open water at the mouth of the Boyne River was all that remained,
Much ice was formed in the river and smelt nets and fishing clothes were frogen the

ingtant they came in contact with the ai#, During the day (Saturday, March 22) the
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river warmed up and the readtng of the maximm-minimm thermometer showed 31°to 38 ° ’

as compgred to 31° to 329 at which 1t wes set, ~ a rise of 6 degrees, At 8 P, N,
the river was at 37,5°, Ae the run was starting, the lake was at a temperature
slightly above freezing, A fair run of smelt developed up to the screens placed above
the Pearl Strest screen, A row boat placed just below the scree was filled with
gmelt by the wardens keeping the screen amdl river clear for six feet below the screen,
Many smelt returned from up river and in the early morning the fish were to be found
on both sides of the screen,

Saturday the river was inspected at an accesdible point some two milee above
the mouth, where numerous smelt were to be found under 211 projecting rocks, logs
or sand obstructions., About 300 were dipped and only three females were among those
captured,

"On the morning of the 2ith.a large quantity of fish from up etremm were forced
against the wire which caused the water to rise and pass over the top of the screen
and during the excitement the Wire was torn apart leaving a hole sbout 10 feet long
by 1 ft, wide at the bottom in the center of the stream, which was not dlscovered until
the work of removing the screen."-":according to the conservation officer. Mshing
on the Boyne River was closed March 30, as the run seemed to be over, However, Mr,
MéIntire observed smelt still coming up from the lake smd were anbove the first
bridge as late as April 6 th, Smelt continued to come into the Boyne River as late

~as April 27, 1930, according to reliable observers,

The Porter Creek Run

The run at Porter Creek started on March 18, a day later than the start at
Boyne Eiver, and the same date as one of the best runs at Boyne River, On March

18, a day later then the start at Boyne Biver, and the smme date as one of the best



funs at Boyne RHiver, On March 19 more smelt appeared in Porter Creek, the
temperature of which at 6 P, M, was 33°, March 20 a real run developed, As at
the Boyne River the first run was mostly of small males, but by the 20th the femdes
wepe much in abundance, At 10:30 P, M, the temperature was only slightly above
feeesing, vifh ice forming in the water as the fighermen hunteft for the smelt, The
tempsrature of the stream had been 33 degrees F, late in the afternoon,

Priday night the run was fair at Porter Creek, and Saturday night at 9:30 the
stream was 33,8°, while the lake was 32,9°0,, and a few smelt were making their way

toward the dam,

Extent of the Lake:Cha¥le¥olx Run of 1930

Rrrer Creck
The office® in charge of 4tiis—mbremm kapt a rather close estimate of the

catch and reported 6000 pounds caught, The officers in charge of the Boyne River
run estimated the catch in that river as 50,000 pounde, Certainly only a small
portion of the fish which entered the streams were captured, This computation may
be compared with the U8,000 pounds token in 1928 from Cold Creek at Beulah, whem all

that entered the stream were canght and recorded,

Other Runs

An inspection of the mouth of the Jordan RBiver Saturday at 10:00 P, M, showed
a few smelt, and the temperature of the #ater at 35°F, At the bridge one and one-
half miles south, at 10:10 no smelt were observed, The temperature was 35,6%, At
Deer Creek at the bridge below the dam, the water was at 35,6°, and there were a
few smelt here at 10:15 P, M,

Stover Creek at 11:15 P. M, was at 320, and the mouth, scarcely free of ice,
was.'also at the freezing point., There were no smelt here. Monroe Creek was frozen

for several yards up the stream and no smelt were observed through the ice,
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IV THE SOURCE OF THE SMELT IN LAKE CHARLEVOIX

It 18 now well known that developing smelt eggs were repeatedly planted in
verious Oreat Lakss waters, Some §f the detailed records of point of planting,
1f they exlst, have not been discovered, and it is therefore difficult to reach
‘final conclueions as to the source of the smelt of mew runs. It is known that egg
plantings were made in Lake Michigan in 1921, It is also known that smelt wera
escaping from Crystal Leke into Lake Michigan as early as 1923, and probably
earlier,

The oldest specimsns of the smelt from Charleveix are four years wld, This
would suggest entrance into the lake several years ago, It is extremely probable
that the large runs of this spring at Boyne City were the result of previous
spawning in the lake tributaries, They were for the most part two and three year
014 figsh, It would seem that the smelt records go back at legst to 1927, for during
the winter of 1927-1928 a very few were taken through the ice of the lake, Ip the
spring of 1929, there was a smszll run, and in the spring of 1930 the well developed
one here recounted, Since the smelt spawn at night, it 1s gquite easy for a run to
be overlooked. The rum at Stover Creek in 1929 was discovered by young boys who
caught a few in & deep pool during the last days of the run, and gave them to an
informed fishermen, "

It seems doubtful 1f the smelt were in Lake Charlevoix in any mumbers before
1928, because the mumerous ice fisherman would certainly have noted their presence,
gince ice fishing in Lake Charlevoix is by no mesns uncormon, nor confined to a
single speclies of fish, At moat there might have been a emall run in tha early
years, In this comnection we should recall the history of the smelt in Crystal lLakse,
where the results of the planting made in 1912 were first discovered in 1922, just
ten years later. If this time relation held and if by any chance pmelt egg plantings

were made in the lake, 1921 wodd be suggested as a possible date of planting., In that
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year the Burean of Fisheries shipped emelt eggs to lﬁchiga.n, the disposition of
which has not been learned, But it sppears most probable to us that the Laks
Charlevoix smelt have originated from the Crystal Lake escapement, Another
poesibility exists, that adult smelt or even egzw were carried into Lake
Charlevoix from Crystal Lake within the last few years, but the local 8onservation

officers do not think this likely,
V. SPAWNING HABITS OF PHE SMELT

vaenvironmental factors have been thought to control the spesming run of
the smelt, The first deals with the current and the second with the temperature of
the water, According to the current theory, which 1s held to by Prof, Cresser, when
the smelt become mature and ripe a reactlon 1s developed causing them to orient them-
selves against a current, and thls movement bringe the fish together at the inlst
or outlet of the lake, Aversiop to the light keeps them from moving up the stream
during the daylight, and causes them to &rop back to the lake in the morning or to
seek shelter under banks, bridges, logs and deep dark poole during the day, Much
information in support of this explanation was obtained during the Boyne City rum,
Since several of the streams of this lake haw open mouths throughout most of the
year, a run is to be expected as soon as the fighes 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 colder weather existed during
' the run, On the evening of the 17th the smelt were discovered in the Boyme River
and the run contimed uninterruptedly until April 6,

The theory involving the temperature of the Vnter. explains the run on the
basis of the difference in the temperature usually found between the water of the
stream rumning 1db the lzke and the lake water itself, The lake being filled with

ice 1s usually at about the freezing point, while the streams are a bit warmer,



This difference usually exiets, although it may be very slight, and at least
in the case of Lake Charlevoix streams may exist throughout the gpring,

Several observations are difficult to explain on the basis of this temperatmre
interpretation, Oranting that the mouthe of the streams are slightly warmer than
the lake, the usual temperature gradient in a stream is toward colder water at its
source, This 1s true in Cold Creek at Beulsh and a study of data collected there
in 1928 indiecates, according to Prof, Creaser, that a temperature explanation is
untensble 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 lake,
sdded to the data given by langlois, shows that the smelt run from the lake to the
east branch of Elder Creek passed from colder to warmer water (L0OO to U8°), then
from warmer to colder (48° to U5°), and finelly from colder to warmer again (U5° to
Lk10).
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It i3 to be remembered also thgt the gradient of temperatursc in most streams in this
region during this time of snow and ice is usuaily from cold lake to warmer creek
mouth, warmer ereek mouth to colder source, It is difficult, therefore, to see how
the theory that smelt migrate from ecold to warm water withéut referench to current,
can be maintained as an explanation of the spawning run,

Furthermore at the outlet of Crystal Lake the smelt are all found working against
the current in an effort to regain the lake water, while if responding to temperature
alone thelr reaction should be to swim down stream in the directlon of the pre-
sumptive thermal gradient, toward the warmer waters of the lower part of the stream,
Prof, Creaser believes that other objections could be urged against the temperature-
contpol theory, but that these alonme seem to be sufficlent to discredit it, The
current theory Prof, Creaser holds to be #pparently adequate to account for most of
the observations, and mot to conflict with our observation to date,

It is the opinion of the Institute that neither temperature nor current
differences alone are sufficlent to explain‘m the spairning movements of the
smelt, Much depands on the condition of the mouth of the streanm,

The smelt become maturesbout the middle of March (March 17, 1920) in Lake
Charlevoix (possibly at about the same time in Crystal Leke) , and the runs stert
at once on such streams as the Boyne River, Porter Creek, Horton Creek, and Jordan
River, probably becanse the mouths of these etreams are sxposed to the sun and are
open and free of ‘ice. throughout the late winter, The streams of the southwest
shore bearing cold water from the north slopes and with shade# mouths remsined
closed in 1930 throughout the period of the early run (March 17 to 22), and no run
developed in them, These streams are Monroe, Miller, Barker, and Stover,
Observations continued by the Comservation officers up to ABriY 6 showed that no

runs developed on these streams of the south west shore, When changed weather
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warmed up the streams and opened the mouths, a very few smelt ars sald to have
gstrayed into them,

It 18 interesting to note in comection with the Crystal lLake condition, that
the two streams avallable for smelt runs there are on the south and west sides of
the lake, which tends to hold up spawning until sbout the first of April, which is a-
bout the time Stover Creek became free of ice.

The run may be expected at Boyne City as soon as the fish ripen, about March
15, and the run will usually continue through the first week of April. The heaviest
run will likely occur the first week, Open season for smelt in lLake Charlevoim
should be at least from the mbddle of March to the middle of April, if designed to
cover the run,

The streams on the southwest side of lake Charlevolx are often closed at the
mouth, and no run may be expected to occur in them until 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 small runs or none at all will develop in these
streams, because the fish will have already spawned in the streams which open early,
Runs on such creeks as Stover, at Charlevoix, are very likely to be much later than
those at the north, east, and southeast shore of both the main lake and the southden
arm, or the other streams such as Porter Creek with very swift current which retards

freezing,

Vi THEE AGE AND GROWTH OF THE SMELT
OF LAKE CHARLEVOIX

A preliminary examination of the age and growth of the smelt of Lake
Charlevoix has been made, Ten specimens from Boyne River run selected for their
large size, wer® aged by the scale method, which is surely reliasble for the smelt,

Seven of these were two years old, ranging from 172 mm, standard lemgth (7 6/8 inches

over all) to 188 mm, ( & 1/2 inches total lemgth), Two were three years old, 184 mm,
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(8 3/4 inches) and 190 (8 3/b inches) in length, One was four years old‘;{i(gbjlh inches
in total length or 228 mm, standard length,

A randem sample of the Jordan River run made by the district conservation officers
containing 17 specimens, was found to contain 11 two yaa:r/ 0ld and twd three year
014 smelt, Three others, two years old, were examined f‘l:om Deer Creek, The dataz are

given in the accompanying table.

TABLE SHOWING SOME AGY DETERMINATIONS OF LAKE CHARLEVOIX
SMELT FOR 1930 RUN

Boyne City sample, Jordan River sample Deer Creck Bamle
selected for large size, selected at random
early in run by conservation officer
Age Sex Standard Total | Age Sex Standard Total Age Sex Standard Total
length, length, length, 1length, length, 1length,
mm, inches mm, inches nm, inches
11 M 176 73/ |1 M 135 61/4 | I u 146 6 3/4
I M 188 g1/ |11 w 183 63/4 |11 M 150 6 7/8
I1 F 163 T1/2 |11 M 145 634 | II M 165 15/8
II F 172 1748 111 M 145 6 5/8
I r 18 g1/4 |11 M 148 6 3/4
1T F 197 g7/8 |11 M 148 6 7/8
11 r 200 9 I M 148 6 7/8
IIT ¥ 184 g83/8 {11 ¥ 150 6 7/8
III 7 190 g3/4 11 ¥ 152 7
Iv 7 228 03/4 11 M 156 6 7/8
: IT M 184 73/8
IT M 18Y4 g 3/8
I M 205 91/4

These two year old fish are as large or larger than those of the same age in
Orystal Lake, and the same is true of those three year old, Whether they would
average longer is undertain, becaunse the numbers examined are small,

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

spaming run of Lake Charlevoix, One fourth of & breeding run studied by ZBr. Creaser



-19-

at Beulgh was composed of two-year old fish, and the sample was taken after the
first days-of the run, when the two year old fish are commonest., These findings
rather poorly agree with Dr, Metzelaar's idea that the three year class is the
only breeding class of any conseguence, His statement ®We therefore feel safe

to say that apart from a few male forerunners (®grilse®), the Crystal Lake smelt
do not spawn before they are three years 0ld® certainly is far from the truth for
the 1930 Lake Charllevoix run and also extremely questionable for Crystal Lake,
Large numbers of the two yeasr old fish, especially males, do spawn, The explanation
of Metzelaar's finding at least in part may be the fact that his sample did not
include the first part of the run {March 30-Aprdl 2) which involves so many two
year 0ld males, Furthermore, his study covered but one run, in which a single
dominant year class may have existed, Conclusions as to ratio of classes based on
the very selective gill net-catches are also subject to c_onsiderable quéetion,
Especially is this true of a fish with the shape of smd t,

The frequency of spawning of two year old smelt is also attested by the fact
that an apparent spawning mark very often accompanies and intensified :the second
winter mark on the scales,

This evidence as to aze at maturity in the smdt is taken by Dr. Creaser to
weaken those interpretations and recommendations of Dr, Metgzelaar which were dased
on the assumption that one year class makes up practically all of the breecding stock,
Those conclusgions of Dr, Metzelaar will be validated, however, in proportion to the
degree that the three year old fish do predominath in the breeding run, This ra.tio% of
the year classes has not been accurately determined, because samples for aging have
not been available from all stages of the rum,

. The opinion of Metzelaar that the taking of the spent fish does not harm the
fishery, because most of them spawn but onee falls to meet the approval of Drg

Creaser, The Institute, however, is inclined to the belief that the conclusiom of
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Metzelaar ig sssentially sound, During th¥ latter part of the rum, the three

year old fish certainly appear to predominate greatly, and relatively few of these
return to spawn a year later, Therefore the spent fish may be takem with relative
immnity to the specles, During the firat part of the run there are many t\‘m year
old fish, but the evidence indicates that these are mostly malee, and we have no
reason to think that a considerasble reduction in males would greatly lessen the
natural production, The fishing out of the two year males during the firset few

days of the run we would expect not to harm the specles to any great degree,
VII' EFFECT OF SMELT DIPPING QN OTHER FISHES

Some faar has been expressed by the conservation officers that fishes other
than spelt, particularly brook-trout, might be taken in the dipping for smelt, At
Boyne City, so far as could be determined, only one single fish was so captured,

a small grass plke, dipped near the mouth of the river, No brook trout have been
observed in the stream where dipping takes place, and conditions are such that 1% 1is
probable that no fish of any value will be taken in this manner, certainly never in
eny numbers,

No other species is kmown to spawn on the smelt spawning grounds, before or
during the smelt run, Therefore we have no evidence that the smeék Aipping destroys

the spamm of other specles,

VIII. THE ESTABLISHMENT AND POSSIBLE CONTROL
OF THE SMELY

The smelt is now fully established in Lake Charlevoix, and it would be al-
moe t impossible to remove it, Experience at Crystal Lake seems to dthdicate, after
the elght years of heavy destriaction, that the matter of removal or even of the

sharp reduction in nunbers would be a matter of considerable difficulty, The
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;11ff1aulty of removing the smelt from Lske Charlevoix appears many times grester,
perhaps quite impractical, because of the more numerous and larger etreoams, in part
with marshy mouths difficult to close, This is also true for Leke Michizan aw a
whole and for Green Bay, The smelt is firmly entrenched, and therefore any
consideration of its extermination is futile, The possibillity of controlling the
murbers remains, although it is not certain that an effective control would be
possible, if destrgble.

Some reduction in numbers of smelt could doubtless be effdcted by the more
compdete removal of the spawning fish and the destruction of the spawn in all
streams developing a spawning run, It is more than poseible, however, that suéh
meang would not be highly effective, and it is virtually certain that large
numbers of eggs are laid in the lake and in inaccesslble strean mouths,

Whether control or encouragement of the smelt is the proper poliey, from the
biological point of view, we are not yet in a position to say, From the stand-
point of inlend fishing, we are strongly of the opinion that the smelt has increased
the fisgh supply and fishing resources. From the standpoint of the commercial

fisheries, no evidence of a conclusive nature is avallasble,

IX STATUS OF THE SMELT AND ITS RELATICN TO OTHER FISHES
ARD FISHING

In our large inland lakes, whibh are very deep and closely associated with
the Great lLakes, the smdlt has proved itself capable of thriving, In several
respects, it is an asset to such lakes, First, it provides an early spring incentive
for the fishermen to open ths reecreation season in the north reglons of the state,
The extenelon of the season of this lucrative 'business 1s of great importance to the

natives of thke region, Second, in some of these lakes it wlll we believe serve as a

fine food for lake trout, which furnish excellent sport in surmer, in the form of
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deep trawling, Ice fishermen on Lake Charlevoix last winter reported taking smelt
frequently in lake trout stomachs, The perch and lake herring of these lakes mgy
suffer to some degree from the presence of the smelt, but not to a degrem
to offset the increase in the smelt, Third, the smelt farnishes mich winter sport
(ice fishing), This likewise aids in the extension of the recreation season into

e perio& having 1ittle other mttractions in outdoor sports, This ice fishing could
be encouraged and advertised, to advantage and without objectiom, since it does

not conflict with the ideas elther of those who would conserve the smelt or of thoase
who would destroy it, RMurthermore, it may be possible to create a business of
catching smelt through the ice and marketing them in Betroit, Chieago and elsewhere,
where they are alraasdy an established market fieh, It is possible that a full
development of the potential wvalue of the smelt of these inland lakes might serve
tp compensate for any damage it may do to the Great Lakes fisheries,

It 18 this ignorance of the effect of the smelt on the commeréial speéies of the
Great Lakes that still makes it impossible for us to present a 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 strongly
indicated by the evidence to date. Nevertheless we still hold, as we hav%\%om the
beginning of the smelt investigationa, that the species may become an obnoxious
predator on the most valuable commercial specles of the Great Lakes, That is atill,
however, a fear largely unfounded in concrete fact, }

It seems to us imperative that a fuller investigation i)e! made of the status of
the smelt in the Great Lakee, Until this is dome, it 1s 1n@ro'bable that eny eound
opinion on the effects of the smelt establishment can be given, We urge, and urge
vigorously, that every effort be made to determine how extensively the smelt ia
established in the open Great Lakes; to whgt 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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':t’eeds on the smelt, It is quite possible that the lake trout will benefit by
feeding on the smelt, The smelt may (or may not) aid this fiehery and simultansous-
ly damage others to a greater or less degree, What the smelt is doing and will do in °©
the fireat Lakes we shall never kmow until we find out, There is surely enough of a
smelt population in the Great Lake‘;e?w to yleld us a greht deal of information if the
problem is studied,

The Burean of Pisheries is &f course interested in the status of the smelt
in the Gfeat Lakes, and Ir, Van Qosten assures us that a special effort will be made .
in Lake ‘Michigan to obtain information, Efforts by beth the Bureau and the Institute
will be made to interest commercial fishermen in the problem; g0 that they will assist
in furnishing information and specimens,

We suggest that the Department of Conservation could directly assist in this

project in one or all of the follwwing ways:

1, Giving general publicity to the need of information concerning the effect
of the smelt on the Great lekes fisheries,

2. Sending with licenses and other communications to commeréial fishermen the
requeat for a report on the ocecurrence of smelt, and for specimens preserved in
formalin, one pagt to ten of water, with a slit into the belly.

3. Bequesting such information and specimens from all consaﬁation officers
who are concerned with commercial fisheries,

4, Instructing all patrol boat commenders to carry jars and formalin for
preserving any smelt obtatmsble; to collect information from fishermen; to lsave
a Jar with preservetive in the hands of fishermen who are taking smelt occasionally,

Whether the Bureuiof Fisheries or the Institute for Fisheries Research carries
on the investigation of material obtained, or whether both units do part of the work,
is a hﬁtter of secondary importance whibh could be decided upon in Ann Arbor,

Again we emphasize, that the maln call in the smelt investigations now is the



determ;nation of the effect of the smelt in the Great lLekes on the commerchal

fishes smd fisheries,

[ Ml bto '1.

Carl L. Hubbs
Director
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