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Prompted by the succession of lean fishing years from 1936 to 1939,
inverssted individuals aand groups began to search for a solution to the
problen of improving the fishing in Lake Gogebic. There resulted the
re-empha3is of an opinion hesrd from time Ho time for at least the past
decade anmong both sporismen and resort operators that large anumhers of
welleyes and other fish were escaping each year down the Ontonagon River
outlet and were failing to return to the lake. The basis for the belief
thet fish were leaving the lake is believed to be the fact that fishing

in the early sesson has fregquently been good near the railrosd bridge

about 500 fest upstresn from the Berglazd Dem. Continusd poor fishin

o3

in the lake was the basis for the belief that the fish were continmiing

&

on down the river from this point, rather than going back to the lake.
Sentiment for tne prevention of the supposed migration of fish from

lake Jogebic grew, and, in 1939, a petitioa was circulated around
Tergland for the installation of an electric fence mcross the lake outlet.

Pormal action requesting the iastallation of a fish scresn to prevent
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In a meeting of the 3o0srd of Supervisors of Ontonagon County, held
in the Court House in the Village of Ontonagon on Monday, June 26, 1939,
the following resolution was passed:
"Whereas inland lake fishing is an importsnt
attraction to the tourist, and
- Whereas the pike and other fish are rapidly being
depleted in Lake Gogebic.
"iow, therefore, Be it Resolved that the Board of
Supervisors of Ontonagon County do hereby endorse
the move of the Lake Gogebic Development Association
and hereby petition the Conservation Department of
Michigan for authority and cooperation in determining
and erecting the proper type of screen to be placed
at the outlet of lake Gogebic.™
On July 5, a resolution adopted by the Gogebic County Board of
Supervisors at a regular monthly meeting held at the Court House in the
City of Bessemer read in part:
"Resolved:
1. That the Board of Supervisors of Gogebic County,
Ifichigan, zo on record requesting the Conservation
Commission of the State of Michigan to screen the
outlet of Lake Gogebid so as to keep the Pike and
other fish in Lake Gogebic.™
During the July 1, 1939 meeting of the Conservation Comrnission,
thet body, after some discussion, instructed the Fish Division "+to
conduct a thorough survey of Lake Gogebic in order %o obtain all
available data on which to base recommendations for the improvement
of fishing conditions".
A complete biological survey of Lake Gogebic had been made in
1933, and the results were reported upon in 19&1{7

On August 11, 1939, it was suggested by Mr. F. A. Westerman,

Chief of the Fish Division, to Dr. A. S. Hazzard, Director of the

% Eschmeyer, Paul H., "Fisheries Survey of Lake Gogebic, Ontonagon and
Gogebic Counties™, Institute for Fisheries Research Report No. 557, _

darcn 17, 191 (manuscript).
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Institute for Fisheries Research, that before the Division was prepared
to make recommendations with regard to a sereen at the outlet of lake
Gogebic, a more thorough study of conditions would be needed, including
a downstreem trap to determine that movement of fish takes place.

Arrangements were made for the erection of a weir across the
outlet of lake Gogebic, with 2 traps, in order that fish passing upstream
and downstream might be counted. The structure was completed on
April L, 1940 under the supervision of Roy Johnston, and its operation
was begun 6 days later. It was operated from April 10, 1940 to September 1l,
191, The results of the operation of the weir are discussed in the
following pages of this report. In addition to the results with regard
to fish movement, notes concerning the construction, cost and efficiency
of the weir are included. A summary of water temperaturés, weather data
and water levels during the first 6 months of weir operation is also
included (TableIX) for use as a reference in this report and because of
the general value of the data for any future investigations which may
be carried on at Lake Gogebic.

Ilocation and Construction of Weir

The Gogebic weir crossed the Ontonagon River (at right angles to the
banks) at a point about 10 feet below the Ontonagon River Bridge of the
Duluth, South Shore and Atlantic Railroad, and about 500 feet above the
Bergland Dam of the Copper District Power Company. The structure was
located in the N. W. 1/ of Section 3, T. L8 N., R. Li2 W., in Ontonagon
County. At this point the river ranges from 132 to 1L5 feet in width
and from 6 4o 9 feet in maximum depth, depending upon the stage of the
water level.

The details of construction of the weir are showvm in the accompanying

fizures which are based on sketches provided by Mr. Roy H. Johnston,
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Superintendent of Fish-cultural Operations ir Hatchery District No. 1.
Drafting was done by lre. Clarence rlaten of the Institute staff.

The principal supports which held the structure in place were l=inch
by L=inch temerasck posts, sharpened at one end end driven into the streem
bed. These were pleced in & double row. A leteral (upstream-downstrean)
distance of 2 feet separated the individuals of each pair of posts, while
the distence between pairs (cross strean) was 8 feet. Each pair of latersl
posts was joined by two 6-inch by 2-inch cross-pieces, which in turn
supported a cdouble row of 2-inch by 10=inch planks which constituted the
cross-velk. The upstresm I, x L, posts were fitted with outside keyways
to receive rectansular frames, 8 feet by 2% feet, made from 2-inch by
Li=inch lumber, in which the li=inch dimensions faced each other. Along the
center line of the opposed li-inch faces of the 8-focot top and bottom 2 x L's
of the frames, there was drilled e continuous series of B/L-inch heles,
spaced 2 inches from center to center. The completed fremes were dropped
between the outside keyways of the upstream L x L's. Their vertical
position and uniform depth were made secure by stop blocks in the keyways.

Through the opposed holes in the frames were dropped bars of 5/8-inch
round reinforcing iron of various prepared lengths te conform to the stream
depths. The 5/8-inch bars fit freely in the 3/li-inch holes, gradually
working into the river bottom, so that no undervash could occur. The S/B-inch
bars placed at 2-inch intervels left an opening of ebout 1 3/8 inches between
the bars of the weir. The guides provided by the frame furnished & uniform
npening between =ll rods, from top to bottom.

4 downstrean and an upsireem trap were placed in the weir. The
former trap wes located on ithe dovmnstreen side of the weir, about 460
feet from the west shore &nd the laiter was placed on the upstrean side

of the weir, abcut L0 feet from the east shore, The traps were about
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4 feet long, !} feet wide and 5 feet deep and werec screened on sides,
top and bottom with one=-inch poultry netting. Lue to the considerable
fluctuation of the water, it was necessary to make a longitudinal
V-shaped opening, running almost the full depth of the traps, with the
vertex of the V extending inward about one foot. At the vertex of the
V was left a 3~-inch opening for the fish to enter the trap. To make
more difficult the return of fish out of the weir, a closed V-shaped
structure was fastened in such a manner as to close from direct return
approach the opening leading into the weir.

A platform was constructed between the two traps to provide space
for the tagging, weighing and measuring operations conducted at the weir.

The entire weir was anchored to the railroad bridge by guide wires
leading from the L, x Li's of the weir to the timbers of the bridge.
Several planks were also used in & similar manner to anchor the weir.

When operation of the weir was first begun, no leads were used to
guide the fish into the traps. In early May, 1940, however, partial
leads were installed for both upstream and downstream traps, made of
l=-inch poultry netting, of 6=-foot depth. The lead for the downstream
trap extended from the east bank toward the dovmstream weir opening,
and that for the upstream weir from the west bank to the upstream weir
opening, at angles of about 30 degrees from the weire. It soon became
evident that the leads were not improving the efficiency of the weir.
Yany logs and much debris were intercepted by them, and the uneven contour
of the river bottom made placement of the leads difficult. They were
not maintained, and the weir can be considered as having been without
leads during most of the period of its operation.

The weir was posted against trespass and fishing was not permitted

for a distance of about 150 yards above the weir and between the weir
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and the dam. This was considered necessary to insure the proper and
efficient operation of the weir and to prevent the fishermen's catches
from influencing the amount of normal fish movement in the stream. Over
100 fishermen were turned away during the first 10 days of the season

in 1940, All showed a comnendable willingness to cooperate when the
reason for the posting of the area above and below the weir wms meads
known by the weir operator.

The Duluth, South Shore and Atlantic Railroad, through the
Superintendent, Mr. H. F. Schmidt, iBrquette, kindly approved the right-
of-way for the weir, part of which was on railroad property, and which
was in part anchored to the railroad bridge.

CoCeCe Camp Gogebic (U. S. Forest Service)} made a substantial
contribution to the completion of the weir by providing 27 man-days of
labor for constructing the frames which held in place the iron bars of
the barrier.

Cost of Construction of Weir
An itemized eccount of the cost of construction of the Gogebic

weir is shown in Table I.



Cost of Construction of

ble I

Gogebic Weirw/

—

__Item Use Cost
A. Materials
650 pes. 5/8-inch x 16 feet deforned steel Barrier $352,.50
61,0 feet 2-inch x 10=-inch x 16 feet spruce Cross-valk 32.00
100 feet 2-inch x 10~inch x 16 feet pire Cross-walk 30.00
L27 feet 2-inch x l=inch x 16 feet spruce Barrier frames 21.35
Li9é feet lLi-inch x li-inch x 12 feet tamareck Upright posts 15.8L
320 feet 2-inch x 6-inch x 16 feet spruce Bracing and scaffolcding 16.00
LOO feet l-inch x 8-inch x 16 feet #2 pine Key-weys for fremes 11.00
160 feet 2-inch x l~inch x 12 feet hemlock Cross=braces 5460
8 feet l=inch x 12-inch pine Signs .80
20 fest 2-inch x L-inch x 6 feet, and Signs N3N
2-inch x 6é=inch x 8 feet lumber
125 spikes Construction 5.65
Poultry netting Wings 10.00
Poultry netting and staples Traps L.25
2-3/L-inch bits Boring holes in frames .60
2 padlocks, hasps, sets hinges Irep covers 1.60
120 gallons gasoline Hauling material and crew 18.00
6 quarts oil " n " .72
Total cost of materials used $530.55
B. labor
27 man-days C.C.C. labor at (estimated) $2.C0 Meking barrier frames 5l,.00
22 man-days, Watersmeet Hatchery at $.00 Instelling weir 88.00
Labor Bauling steel to weir 2.00
location
Labor For sharpening chisels for 1.50
cutting steel
Totel cost of labor $1.5.50
Total cost of materials and labor $676.05

¥ Frem figures supplied by Mr. Roy H. Jolnsten
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At the time the weir was dismantled, all of the steel bars were re-
covered and used in construction work at the Watersmeet Hatchery. Much
of the lumber used retained some value safter the completion of the study.

Operation of the Gogebic Weir

The traps of the Gogebic weir were checked two to three times daily
during the principal spring run of fishes and at least 3 times per week
during the remainder of the period of operation, extending from April 10,
1940, to September 1L, 1941. During this period there were 2 periods
during which the structure was not in effective operation. The first
of these occurred on June 2, 19L0, when a sudden storm and high water
caused the weir to choke up with swamp vegetation and debris. Sufficient
pressure was exerted to cause a break-through. Two 8=foot sections of
the west end of the weir went oute The structure wes repaired on the
following daye. The second period during which the weir was not operating
efficiently was of more significance, lasting from April 1l to Mey 11,
1941, which covers the period of most movement in the previous year.

te at night on the former date, several boom sticks, bridge timbers,

deadheads and debris, accompanied by a fast current and the high water
characteristic of spring run-off, exerted sufficient pressure on the
weir to break loose & ,0-foot section near the center of the barrier
and flatten it against the stream bottom. Repairs were undertaken
immediately and were thought to have been completed within 3 dayse.
The dark brown color of the high water, however, prevented & thorough
inspection of the lower portions of the weir in the deeper parts of the
stream. In the absence of heavy catches of fish during the period when
these had occurred the previous year, it was strongly suspected that the
weir was not as fish-tight as it had previously been. Several small

openings were repaired in the shallower portions of the weir, but it was
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not until H¥ay 11 that the deeper waters could be pierced to sufficient
depth by & spotlight toc permit finel repairs to be made.

Althougzh date concerning fish movement during April snd early May,
1941, would have been very desireble for compariscn with the previous
year, it is highly improbable that any conclusions which might be based
on the previous year's work would have been materially altered. The
weir was in effective operation for a full year. The fact that no fish
were taken during the first § days operation of the weir in 19,0 indicates
that it was in place early emough to fully measure the heavy spring move-
ment of fish which was missed in 1941. The weir was in place sbout 20 days
before the ice left Lake Gogebic in 19,0, end remained in effective
operation until one day before the ice left Lake Gogebic in 19l1. It
follows that both from the stendpoint of time &nd the annual cycle of
physical phenomena in Lake Gogebic (tempersture, fluctuation of water
level, spring run-off, time of ice removal, etc.), the weir meesured the
amount of fish movement through the Lake Gogebic outlet for a full year.

The Gogebic weir was cperated from April 10, 1910 to October 1%,
1940 by ir. Richard Bohland. Mr. Johnson, caretaker of the Copper
District Power Compeny dam just below the weir cared for its operation
from October 16, 1940 to April 15, 19L1. Mr. Dexter Reynolds operated
the weir from April 16, 1941 to September 1l of that year, at which time
it was dismantled, In addition to the operation of the weir, Mr. Bohland
and M¥r., Reynolds conducted an intensive creel census on the fiching in
lake Gogebic. <The results of thet study-are being made the subject of
ancther report now being rprepared.

In the operation of the weir, the principal duty of the operator wses

the removal of the fish from the traps with a dipnet and the keeping of
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records concerning the numbers and species of fish caught. All walleyes
and northern pike were tagged and measured and in some cases weighed and
scale samples taken for age determinations. The right pectoral fin of
suckers in the upstrean trap was removed +to permit future identification
of all suckers which had passed through the trap, and to differentiate
these fish from those passing through the downstream trap, from which the
right pelvie fin was removed. Rock bass, smallmouth bass, crappies and
perch were similarly fin-clipped.

Following the collection of the desired data comcerning each fish
end fin-clipping or tagging, the fish were releassd above or below t he
weir, depending on the direction in which they wére headea when captured.
Fish eaught in the dovmstream trap were released on the downstream side
of the weir, while those caught in the upstream trap were released on the
upstream side of the weire. In other words, free movement of the fish
upstream or downstream through the weir, although briefly delayed by
the duration of the stay in the weir traps, was not otherwise impeded.

A second duty of the weir operator was the rgmovaliof debris from
the upstream side of tne weir, and, when necessery, the removal of bers
from a section of the weir to permit the passage of huge logs or timbers
which frequently come down the outlet, particularly during high water
periods.

Results of Weir Operations

A summary of the results of operation of the Lake Gogebic weir
is shown in Tebles iI, III, and IV. Table II gives = day by day account
of the fish taken in upstream end downstreerm traps. In Table III, thé
catch of fish is sumarized in weekly periods, while in Table IV, monthly
totals are given. Two of the tables, as well as parts of othér tatles to

follow, were partially finished by iir. We F. Carbine of the Institute steff

before being completed by the writer.
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(Continued)

Northern Rock Se I
ETS Walleyes pike Crappies | Ferch be.ss bass
cwn Up Downt{ Uyp Down] Up Down| Up Down] Up Dovnj Up Down

Sept. l e eo . 1 e LI LI LI ) LI oo e e s e 1 s o0 s e e LY )
" 2 e co s 1 LI * 00 L) cew LI e o ee e e o LI o0 a LAY
" 3 L) LI 2 LA s 0 LI 'Y s e LAY L) teo s es ® LI ] L] e o
" h LAY eace 3 o ee ese s e e cs e se & v e L] e s o o9 e s 00 LR
" 7 LI ] LI} 1 o ew oo e LIRS LR ses L) e 0 LY o 00 e e e 00
" ll oo o s e LI ) ce LU ] 1 co e s LI Y s o6 s @ LAY ° e o v e
" 12 LI Y e s s 2 LN ] oo LI W] .o LI . e seo e o s 00 LI S LR}

TOt&lS L) LRI ] 10 s 0 LN ] l LN eeo LY LI 1 LR LA ] e ®

w26 ces ces ces cee cee B .o ese ces  eas
T30 oo eee ces . cee eee e3s ] see ecee .o o cee  ees
Totals ces e 1 1 e 1 ees osse ] see eee oo s cee  eee
Zov. 10 ces aee ees ove 1 1 P . - cee  ees
T Totals .o s ee s .o ees T T [ oee eoeleee ooel --v ves | soe eee

“ta
L1560
—el

-A.pril 11 L ) LIS 4 LI ) L ‘ LR ] 1 e 0 LA * 00 s e LI L N ] o0 L3R
" 13 o v LI ) 1 s e see 1

" 1 1 . cee ces cos  ee

" 23 LR se 0 LX) e v oo a 1 LI e oo o ve LI ) s oo * s LI o e
" 30 s o0 l LI *e 0 LA e oo e 200 LI LI ) se e s o0 s e oo

Ma}”l 1 LI Y L) e o™ se @ co e L 3 e s e L) s e L) .~ 0 oo s e
n 3 L s e s e es o LI Y LAY o3 e o0 os e e e e s o e L-M.bB.SS].
" )4. ¢ s e 2 ¢ o LI se o L] * e LR ) se se s o8 e L LI L Y
"13 LI N LI ] LI I ee o s e e 00 LRI ] LR 1 s e LN ] e o6 s 0 e 00
" 11], L) LI ) s e e o e LI 1 LN ] e e o e L) se 0 1 s e 00 s o0
" 15 2 ° s LA s e LI ] e o0 o8 s ¢ o e LN LI LI LI Y o0 oo
"19 1 L) 1 L ) se 0 coo0 LI LI ) LN X * e e LI s e LI Y
" 20 LI Y oo o LN ] DI ] LI LR 3 LI Y L] ceoe L) LICIE LI W e o s 1
" 22 e e e LI 0 s e LR se e s v e s e es s * oo 1 L) e e e se e
"28 LI ¢ e 1 L) s e s LI Y ¢ e LI s e l L] LI 2 L]
3

ee. ]S.M.bess
L.¥. " 1

T Totals I 2 2 ces ces coe see  eee 1 ...

June 17 cee ce s e e 1 s v e s e s vee XX T see oo
” 27 ae o LR L ] L N 1 L 2 ] L2 N 4 LR N 8 & e & s o0 0 L e oo L )
" 28 oo .o e e e 1 coe cve soe cve e oo .o ve e
:—Totals oo ) so e coe 3 coe X ese ces R a0 30 e see
Julyz co e e oo r e 1 XK cee e s s ee e vow oo s s R
" 7 * 8 e L ) LR N ) s 00 e 00 LN BN 4 L N ] 1 ® s 0 . o0 e 00 o s o
# 10 eeo e ese oo ) X veo ce s se e 1 s s o0 o oo e
n 20 see e 5 ee e cen s e e oo K] R o ae oo oo ses se e

;T_ot&ls 1 e 5 .0 e 1 ov e LI LN ] 2 LI 1 .00 LI LI )




~1L-

Table III

Weekly Cetch of Fish, lake Gogebic Weir, 19L0-L1.
(¥umbers include retakes)

Northern

S. MO

Suckers Walleyes pike Crappies Perch bess bass
Date Uc  Down | Up Down| Up Down | Up Down | Up Down | Up Down| Up _ Down
19,0
April 1;-20 ves oo vos oo . o 1 ... .os cee  eee eos ves .o oo
" 21-27 3L 100 11 8 3 6 Yeee  een A I cee
" 28-May L | L3 304 2 9 1 ... 1 1 1 ... 1 eee | oo eee
May 5-11 10 1 oo 28 .o see eee L {.ee 2 .o 11... 1
" 12-18 32 6 2 2 .o e .o 1 1 ... ces 1 v 2
" 19-25 2 1 faese SO I ‘os cee 1 {eee  aes e 1 cee .o
1 26"Ju.ne 1 soe 1 e oo s e o o e oo es s X e see e X o
June 2-8 9 1 1 ... . 1 feee .. cee  eee baes 3§ eee .o
" 915 13 1 2 2 ces ves coe vee cee cer 9 2 1 oo
" 16-22 2 ves .o 1 oo .o cee cee . .o 11 3 1 oo
" 23-29 cee ) e e LI eoe ce e eo e o0 s e ceovw 7 2 s oo ceo s
" 30-Jduly 6 2 B S S P Jr 10 see  eee  ees
July 7-13 1 cee 5 eee 1 eee fees  vee feee  we R
* 15-20 5 - 2 .. 3 ces l ... ces P 3 e ces .
" 21-27 1 oo 3 voe 1 ces .o ese e .o 3 cee ves .o
" 28-Aug. 3 L ces 5 L I I T
Aug. L1~10 cee cee 5 R L T I 2 tee | eee ees
Aug.18=2L 5 1 1 oo Joee  eee feee  eee 1 ... ) O
" 25.31 veo 1 3 cee .os N coe ees cee ‘e 1 ... .eo coe
Sept. 1-7 . ces B  eee Joeee ses fese eee fese  ees 1 vee | eee  een
" 8""1)_]. LN LN ] 2 s LR l exe se0 LRI LR s ve co LI s oo
Octo 6"12 es e LY 1 e LY s o L ] ceo e L L XY ces * 00 e ce
" 20-26 e e v LI ) 1 o9 0 s e coe L W} XX s0e esoe coo s e e e
W 27-lov. 2 ces cee .o eee cee 1 ces .os ces . ces .o cee cee
Nov. 10=16 . cee Jeee  ees 1 1 Jeee  eee Jooe  vee Jeve  eee b e cee
1941
April 6"12 s s e ce e s e s0 e LR ) l LN ] o e e s e s 0 e ce eoe e e
" 13-19 1 e 1 e oo 1 vee cer .o oo .o cee vos oo
¥ 20-26 cee coe oo ‘oo cee 1 oo vea con cee .o .o ceo -
" 27-lay 3 1 1 t... ces .o cos ces .ee e oo oo ess |L.M.Bass 1
May L-10 . 7 O T T I O
" o11-17 2 vee .o cea e .o eos ‘e 1 .. 1 ... cee .o
" 18-2L 1 ‘oo 1 vee e cee oo oo vee . 1l ... .o 1
" 25"31 teo o voe 1 [ ] LI s e oo s e e s e °ow 1 LI e e e e
June 15-21 cee . cos cos 1 ... ves ooe cee e oo vee | eoe .o
" 22428 veo ces sen coe 2 ves ce ‘e coe .o ves .e oo .o
"o29-July 5t... coe Jeoe  een 1 A A
July 6-12 1 coe osr vee faes eee dees e 2 .. 1 R
" 20-26 .o ves 5 eee cee cee N oo . . oo e .s ves
Totals 169 20 | 53 56 | 1L 1l 2 7 6 2 | 59 13 2




Table IV

Monthly Record of Fish Passing Through Gogebic Weir, 19,0-L1.¥

SO }A.

Noxthern Rock
Suckers Walleyes pike Crappies Perch bass bass
Month Up Dovm Up Down Up Down Up Down Up Down Up Doem Up Down
190
April (18)X o, (16) 382 (1) 12 17 (3) 1 7 1 1 1 ... 1
MB-_V (13) 36 (1) 1[‘4, 2 35 LN ) o 0. LR ] 6 1 2 LI 3 LI 3
June (10) 14 2 3 3 cos 1 oen ces ces .o (3) 25 10 2 eee
July ()_l,) 6 s e 11 LN 5 LU 4 1 e e LU LI (1) 20 e o x o LU
Augllst 8 (1) 1 5 LY ] * oD LN ] e o v @ 1 L N l.l. o o . o9 o "
September ” e 0 LN N ) 10 [ AR 2 LK I ) 1 L N 2 LN AN ] o e & 00 1 LN ] LN BN L N ]
October L 2 4 [N X ] 1 1 - o0 1 L I LR I ] oe L ) * 00 LN A ] LK BN L ]
NOVember s 00 LI ) L ) [ N ) 1 1 re o o6 e eeo e o0 0 e 0 L N ) LN ) LN 3
1911
April 1l 1 1l sep "o 3 s 0o Y se e ves ees oo se e
May )_], 2 2 se ese o0 es o 00 e 3 ) oo o 1
L.M.Bass 1
June »> * o« @ . o LN ] 3 L ) LA N LR ] . &0 * 0 a e - e 9 [} [ N )
July 1 ) 5 se 1 ce e se e e oo e 1 s e «se os
Totals (4s) 12,  (18) o2 (1) 52 56 (3)11 1 2 7 6 2 (L) 55 13 2 L
LeM.Bass 1
Total Fish Passing Through Weir (including retakss):
169 120 53 56 1 1, 2 7 6 2 59 13 2 )

L.M.Bass 1

V4 Only months during which fish movement occurred are shovwn.

$J Numbers

in parentheses indicate fish which had been previously
captured, going in the opposite direction.
included in theo totals for each month.

These are not

L]
-
b
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The species of fish caught in the Gogebic weir are as follows:

cormon sucker {Catostomus commersonnii), walleye (Stizostedion vitreun),

northera pike (Bsox lucius), black crappie (Pomoxis nigro-maculatus),

yellow perch (Perca flavescens), rock bass (Ambloplites rupestris),

smellmouth bass (Micropterus dolomieu) and largemouth bass (Huro salmoides).

A commarison of the numbers of fish going upsiream and downstream
reveals that, during the period of effective operation of the weir
(essentially April 10, 1940 - April 1L, 1941; May 11 - September 1, 1941),
the lake suffered a total "loss" of 251 suckers, 3 walleyes, 5 crappies,

2 smz.llmouth bass and 1 largemouth bass. In return, !} perch and
L6 rock bass moved into the lake from the river. If these species are
grouped, a total gain for the lake of 39 game fish is shown.

During the spring of 1910, the annual spawning migration of suckers
to stream habitat apparently began on about April 2); and continued until
May 1. Upstream migration also reached its peak during the same period,
although fewer individuals were involved. Apparently suckers spawn in
the river both ahove and below the weir. Those passing upstream were
probably netive river fish, moving toward the outlet to spawn. The sex
of suckers passing through the weir was recognizable without disssction
(i.e., the fish were not yet fully spent) as late &s June 13. From April 10
to June 13, there werec 320 females and 175 males among the 95 suckers whose
sei could be determined without dissection. Seventy females and 30 males
were counted going upstream, while 250 femzles and 1115 males were observed
going down. Occasional suckers continued passing through the weir through-
out the summer.

¥ost welleyes went downstream between April 25 and May 25, which

corresponds well with the apparent hei ht of the spawning season during
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19L0. There is an apparent relation between the movement of the walleyes
and their spawning activities. It appears possible that some of the fish
may enter the outlet to spawn, although it is known that very large
numbers of the walleyes in the lake spawn along the eastern shore.¥
Although no observations of actual spawning were made in the outlet, some
walleyes were seen by the operator of the weir in 1940 upstream from the
weir and above the railroad bridge. On May 5, from 75 to 100 walleyes
were seen near the railroad bridge. Smaller numbers were also seen on
May 7, 8 and 9. On May 12, three walleyes wore seen below the weir,
headed toward it. Isolated groups of from 2 to 3 walleyes and occasional
suckers were seen above the weir as late as June 6. None of the group of
walleyes seen on May 5 or thereafter showed any particular disposition to
move toward or through the weir, acecording +to the field notes of the
welr operator. All meintained their position in the quieter portion of
the stream, oriented themselwves with heads upstream and showsd little
lateral movement. This adds some weight to the supposition that the
welleyes may have bsen exhibiting spawning behavior, since the fish assemble
themselves into groups during their spawning activities in the lake, with
the heads of all the individualé of a group frequently oriented in the
same direction, and with little alongshore movement occurring. It is hoped
that the nature of the concentration of walleyes in the outlet can be
further investigated in 1942, If walleyes spawn in the stream as well as
in the lake, the concentration of walleyes reported by fishermen in the
past, near the railroad bridge, becomes explained. Such stream spawning

might also explain the occasional short intervals of good walleye fishing

* Eschmeyer, Paul H., "Hotes on the Natural Reproduction of the Walleyed

Pike in Lake Gogebie™, Institute for Fisheries Research Report lo. 695,

¥ovember 17, 1941 (menuseript).
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wnich occur at the Slate River Bridge, at the extreme south end of the
lake,

Welleyes returned to the leke in small numbers throughout the summer.
Since the later almost exclusively upstream migration has no recognizable
connection with the actual spawning of the fish, there is somewhat of a
suggestion that some walleyes are hatched and spend part of their early
1ife in the river and gradually work their way up into the lake., Whether
or not the walleyes actually spawn in the West Branch of the Ontonagon River
remains to be determined, however.

The sex of walleyes (particularly males) could be recognized without
dissection as late as May 21. The sex of 51 fish examined showed 32 males
and 19 females.

The principal downstream movement of northern pike occurred during
April. Probably these fish were headed toward the marsh areas adjacent
to the west bank of the river just below the railroad bridge. Upstream
movement is pretty well scattered throughout the summer season.

Rock bass movement, most of which was upstream from the weir,
occurred principally during June and July. This pretty well covers the
spawning season of this species in Ilake Gogebic, end the movement is
thought to be a spawning migration toward the outlet or into the leke.

It may not be an annual occurrence, however, since no such trend cen
be seen in the fish taken in the weir in 1941.

The occurrence of other fish species was too light to permit further
analysis. Apparently some movement of fish upstream and dovmstream occurs
throughout the year, except during the psriod of ice cover, when practically
all movement appears to cesase.

Most of the fish passing through the Lake Gogebic weir were fairly

good sized., It was uot considered practical to trap immature fish and,
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except for several walleyes capbured, undersized fish of all species were

able to pass through the 1 S/B-inch openings in the weir.

Table V

Average Total Lengths of Fish Teken in Gogebic Weir

Combined
Upstream and
Upstream Dovmstream Downstream
MAnimen  Average  Maximum Jnimum Average  laximum Number Average
Species length length length length length length nmeasured length
Northern pike 15 5/8 16 7/8 18 7/8 153/, 183/, 29 3/L 15 18
Walleyes 12 7/8 16 1/2 19 1/L 12 3/8 17 1/2 27 3/4 95 17
Rock bass 6 3/8 8 7/8 11 3/8 6 3/1 93/8 11 3/8 69 8 7/8
Crappies 13 13 13 11 7/8 13 3/L 1L 1/8 9 13 1/2
Perch 8 1/L 95/8 1 12 12 12 L 10 1/2
Smallmouth bass 1 1 748 18 3/4 17 17 3/L 20 1/L 5 16 5/8

The table shows that the fish passing downstream are slightly larger
than those passing upstream. This is true of all species. This uniform
difference in average size of fish passing upstream as compared to those
passing downstream cannot be readily explained. Since the difference
is very slight and all the fish concerned are of legal size, however,
the discrepancy has no particular significance from the standpoint of
the fisheries in the leke or river.

buring the period of operation of the weir, o number of dead fish
came floating dowmstrean and lodged in froant of the weir. An occasional
walleye, northern pike and craprie became lodged between the bars of the
welr while attemnting ©to pass through it. In most cases dead fish were
measured sand an attenmpt was made to determine the cause of death, before
they were discarded. A list of the fish found dead and their averacge

o

sizes is shown in Table VI. All the fish apparently died of injuries
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or non-epidemic diseases. lany of the perch found were egg bound.

Table VI

Dead Fish Found at 1ale Gogebic Weir

Average total length

Species Humber of those measgured
Walleye 2l 18 3/8
Perch 31 12 3/L
Crappies 7 13 L/2
Rock bass 6 ces
Northern pike L 15 3/8
Suckers 1 ces

As was earlier mentioned, northern pike and walleyes and a few other
fish were tagged before being released, after being removed from the
traps of the weir. A summery of the fish tagged and the place of their
release with respect to the weir, is shown in Table VII.

Of the 65 tagged fish released below the weir and the 50 fish
released above the welr, a total of 12 tags have been turned in by
fishermen. This is a return of 10.); per cent. A list of the returns

made by anglers to date is shown in Table VIII.
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Table VII

Summary of Fish Tagged at Gogebic Weir, 19L0

Released above weir (upstream) Relesased below weir (downstreem)
Standard Total Sex Date Standard Total Sex Date
length, length, (where of length, length, (where of
Teg No. Tmn. . known) tagging  Tag loe T, ., known)  tegging

Walleyed pike

14017 302 360 .er 7/20 1,05) 330 395 é L/25
1,051 365 436 cee /25 14062 352 L20 3 1/26
1,052 330 390 é L/25 1,063 395 L63 ) n
15,053 338 Lo6 ceo " 1,061, Lo8 L81 oo u
1,055 330 395 é L/26 1,065 375 1,38 e "
14,086 372 1,36 3 " 11,066 318 382 3 n
14057 360 L32 é " 1,067 390 Lé2 é "
14058 375 Lok ¢ " 14,068 390 Lis0 2 L/27
1,059 392 Lé5 9 " 14071 365 L32 8 /28
15,060 325 385 é " 1,072 315 377 é "
14,061 338 1,08 3 " 14074 35L, L2, vos 1/29
1,069 392 158 é /27 14075 333 100 $ n
1,073 332 398 ) L,/28 14076 320 383 $ L,/30
14111 342 105 cee 5/17 14077 265 304 ves "
14112 350 120 é 5/18 1,078 395 170 9 "
11116 3Lo 1l ) 6/8 14,079 352 1,20 g "
14118 330 394 ces 6/15 14080 270 326 cee "
14121 385 L5 ‘os 7/8 1,081 1,05 L77 2 5/7
15122 393 L67 ces 7/10 1L082 376 LL6 ) n
14123 30L 368 cee 7/11 11,083 370 1,36 2 5/8
1L12], 300 358 coo 7/12 15,08 330 L01 g "
1125 390 L68 cee 7/20 14085 340 Lo02 g "
1,126 Loo L72 cee 7/2L 11,086 480 560 g "
14127 315 375 . 7/25 14,087 352 122 é "
1,128 110 L0 oee 7/29 11,088 L08 L83 cee "
15129 388 162 ‘ 8/ 14,089 3Ls 112 3 5/9
11,130 296 35l oo 8/2l 11090 1,05 1,82 ¢ "
11131 370 L6 cos 8/28 1,091 Ls0 537 2 "
15132 295 353 .er 8/31 11,092 374 1450 ? "
14133 318 376 ves " 14093 394 L71 £ "
15134 350 15 hee 9/1 1Losl, 355 127 9 n
1135 300 363 ces 9/2 1L095 356 132 9 "
15136 385 Li56 oo 9/3 14096 396 L71 2 "
14137 350 25 cos " 11,097 360 L27 é "
14138 295 355 .o 9/L, 11098 1,05 1180 9 "
14139 370 L3 son " 14099 355 L35 é "
1,140 330 L6é0o eee " 11,100 L72 560 2 n
1l 370 LiL8 e 9/5 1101 3L8 22 é "
1L1h2 110 190 cen 9/12 1,102 332 383 cen 5/10
1103 380 158 e " 11103 353 L33 é 5/11
1Al 3Ls 116 cee 10/6 14104 368 LLo 8 "
11,105 352 420 g "
1106 370 Ll $ "
14109 Lo 510 cee 5/13

(Continued)
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Table VII
(Continued)
Released above welr (upstream) Released below weir (downsirean)
Standard Total Sex Date Standard Total Sex Date
length, length, {where of length,  length, (where of
Tag No. mm. i xnown) tegging Tag No. mme m. known) tagging

jialleyed pike (contirued)

1,110 Loo L5 oo 5/1L
1113 327 395 $ 5/21
1411}, 365 L33 ces "
1l1is 428 508 ves 5/23
! 1117 362 L36 ces 6/1hL
14119 382 L55 . 6/15
11120 365 L33 .ee 6/19
alLs 380 Lsl, - 10/26
50102 610 700 cee 5/8

Northern pike

15,00, 360 1,20 é L/23 1,001 365 116 vos 1/18
14013 373 1,38 ees ?49 1,002 Los L,68 é L/23
1L01l: 10 L79 coo 7/20 14003 570 653 é L/23
11,015 335 395 ver " 1,005 1i50 515 é L/2l,
15016 342 Lol vee " 11,006 115 L,80 . L,/25
11,018 378 Lo cer 7/21 11,007 390 150 . 1, /26
1,008 382 L37 ce L/27
11,009 340 399 ‘e 5/8
14019 380 L55 . 9/11
Smallmouth bass
11,010 295 355 ces 6/15 1,107 360 1,30 cee 5/11
15011 330 399 .o 6/19 14108 327 L06 2 5/12
50103 122 515 ? 5/13
Perch

14070 278 322 2 1,/28
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Table VIIX

Returns From Fish Tagged at

Lake Gogebic Weir

Tag Uate of Date of Days

Species number tagging capbure out Place of capture

Walleye 1109l g/ 9/Lo 5/16/1,0 7 Between Bergland dock
and opposite shore.

Welleye 11,086 5/ 8/40 5/20/%,0 12 At Bergland Dam.

Korthern pike 1,003 L,/23/10 6/ 5/L0 13 Slate River Bridge.

Talleye 11,091 v/ 9/&0 6/ 1/Lo 29 At lake outlet.

Walleye 11,095 5/ 9/Lo 6/19/1:0 11 Bergland Dem.

Walleye 14,052 L/25/10 6/26/1,0 62 Eest shore, K. E. end
of lake.

Walleye 11,096 5/ 9/10 6/26/1,0 L8 Bergland Dam.

Walleye ? ? 6/26/1,0 ? Released by angler (N. E.
shore). Number not taken.

Talleye 14058 1,/26/1,0 7/ 6/L,0 71 Near &-mile Bay.

Northern pike 1,005 L/25/1,0 7/ 3/L0 69 One mile west of
Bergland.

Northern pike 14,002 1,/23/1,0 10/13/1,0 173 Between Bergland dock
and east shore.

Walleye 11117 6/11/10 2/11/11 21,2 Near lake outlet.

Walleye 14097 s/ 9/L0 5/20/11 376 Berglend dam.
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Comparison of Table VIII with Teble VII shows the followin
true: Walleyes no. 1,091, 1LO9L and 14117, and northerr pike no. 14003
and 11,002, although released on the downstream side of the weir, were
caught above it, without having been captured in going through the
barrier the second time.

Horthern pike no. 11005 vms caught going downstream on April 2L
and wes again captured on the way upstream on April 25 before being taken
by an angler, Nortaern pike no. 1L006 and 15,008, which went downstrean
on April 25 and April 27, were also captured on their way upstream
(Acril 26 and 28, respectively), but have not heen reported since. Walleye
no. 11066, relessed below the weir on April 26, returned upstream through
the weir 3 days later, on April 29.

The passage of tagged fish from the downstream side of the weir to
the lake without being captured is en unfortunate but irrefutable
indication that the weir was not 100 per cent efficient in trapping the
fish traveling up the outlet stream. As has been mentioned, & temporary
break in the weir occurred on June 2, 1940, and walleye no. 1L091 and
northern pike no. 14002 and 14003 mey heve passed through the weir at
that time. Walleyes no. 14117 and U, 09L may have pessed through the
weir while bars were pulled to let floating logs through the structure.
The larger logs, particularly boom logs, which at times came dovn +he river
chaired together in pairs or threes, sometimes required the openingz of
es much as a three- or four-foot secticn of the weir for periods as long
&s a hali hour, in order for them to be successfully meneuvered through
the berrier. o defect in the constructlion of the upstream trep vas ever
reported by weir overators.

The records show that § of the 65 fish rlaced in the water on the

dovnstrearn side of the weir returned uvnobtserved to the lake, Lot one of
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the 50 fish pleced atove the weir is knovm te have returned downstrean

without being caught in the weir treps. This sugrests that more fish

prs
)
v
3
=
o
i
)
I
[¢]
(f.
j
]
f—
{—d
e
s
Q
Q
o
3
ot
(o]
[o}
=
®
13

t upstreanm through the weir, but no factusl

evidence can be found to indicate that there wes any unobserved downstreanm

novenent of fish. All %bag returns of fish taken below the weir were of

fish which were last seen going dowastrean from the weir.

Construction of an ertirely fish-tight weir in 2 flowing stream

£ the depth and width and with the water fluctuation of the Lake Gogebic

outlet is extremely di fficult, if not impossitlec. Similer escepe of =
few fish past & weir, undetected, was reported by ir. W. F, Carbine in
his report cn the operation of a weir in the Muskegon River.¥

The only evidence that fish are leaving lLake Gogebic must be gleaned
from the fact that, of the 65 fish tagged and released on the dovmstream
side of the weir, only L, were recovered on their way back upstream. Five
others are known to have gone back upstreem (by tag returns from lake
Gogebic, without being detected, which tends to sugzest thet many others
may have done likewise. Forty-five of the L02 suckers which went dovm-
strean were receptured zoing back up, while 18 of the 12l migrating
upstream were caught going bhack dowm. 0f the 13 rcck bas:s which went
downstreas, !, are kxnown to have come back up.

The fact that 1} of the downstrean recoveries were &t the Bergland Danm

1

may suggecet to the reader that these fish may havs been Lrapsed below the

(2]

dem, unable fo come beck up. A study of the fisl.

the welr operabor, however, shows bthis not ts be the case. On lay 20,

when the first recovery was wade, all the gates of the daw ware wide

& Carbvine, W. F., "Operation of the iMuskegon River iish Weir, 13L0",

T TN B oahan e PRI A - Dara o e
Institute for Fisheries Resesrch Surver Report Jn. 485, August 12, 192
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open and ths water level ~as high, meking it possible for any {ish to
pass across the dam ~ithout iaconvenience and without the use of the
fish-vwayr., One other tagzed rish was caught on June 19 and a third was
taken on June 26. As late as June 1., 3 gates were still open, permitiing

fish passage in either direction without ctstscle. Although it has

o3

frequently been clainmed that fish croscing the dam are unable to return

to indicate that the few fish which do

1]
]

=

S

(9]

to the lake, the evideace
eross the dam remain there by preference rather than by compulsion, at
least {in 1940) for the pericd from April 30 to June . It is not

known whether welleye no. 14097 remesined below the dam throughout the

year or whether the fishr eturned to the lakes undetected (as some others
did) and returned while the weir was out of order in 1911 (April 15-May 11),
Certain it is that the fish had several opportunities to return to the

lake without using the fish-way during the period between the tagging

and the capture by an angler.

Occasional observations were made on the operation of the fish-wmy
at the Zergzland Dam during the spring of 1940, The effectiveness of the
device in lifting fish over the dem cannot be easily determined and no
attempts were made to find the number and species of fish which use it.
In 19,0, the water was too low to permit the device to operate until
April 28, when the water had reached a level of 29 3/l. inches. Daring
the succeeding month the mechanical operation of the ladder seemed to
be fairly good, although the bhucke led to trip on some nccasions
while on others the operation was intermittent. On July 1, the top
row of planks just west of the fish ladder were removed to take care of
excess water, <This caused the buckets to become partially sudbmerged,
preventing its operation, The device operated only occasionally after

this time and ceased oun august 21, when the water level agein became too
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low. Since the gates of the dam were open, making it pessable for fish
frou April 30 to June 1llj, the spaiming mizrations of almost 2ll species
had stopped Tor the year, making the efficliency of the fish-vmy a matter
of less than primary importance.
f

The major conclusiocns to bhe derived from the operation of the

Gogebic weir are as follows:

. There is same upstrean and downstream novement of fish in the
upper portion of the iWest Branch of the Ontonagon River, near Lake Gogebic,
taroughout the period when the lake is not covered with ice. The major
movement is concentrated in the period from mid-April to the end of June.
Suckers, walleyes, northern pike and rock bass, in that order, are the
species observed most fregquently in the river =t that time.

2. Except in the case of suckers, there wes observed no significant
loss of fish from Lake Gogebic by migration down the outlet. Ilore game
fish were counted going upstream then were counted going downstream during
the period of operation of the weir. The figures indicate thaet the

erection of a fish screen for the provention of fish movement out of

Iake Gogebic would not benefit the fishery in that water.

INSTITUTE FOR FISHERIES RESEARCH

By Paul Eschmeyer

Report ayproved by: A. 8. Hazze

8]

L

Report typed by: R. Bauch
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Table IX

Temperatures, Veatner Data, and Water Levels at Lake Gogebic Weir, 19.0.

(A1l vater level readings are 1% inches higher than the zero
reading of the water level gaugze at the Bergland Dam.)

Wetor Air
temperature temperature jater
vate Time “ax. Idin., lax. ilin. Sky Weather Wind level
April 10 8:00 A.M. 33 32 ees .o Clear Cool calm ces
10:00 A.¥M. 33 32 .o PR Clear Cool Calm see
11 8:00 A.M. 33 32 ces cos ese Snowing Northeast ...
10:00 P.M. 33 32 26 8 ces cee ces -
12 8:00 A.M. 33 32 31 9 Cloudy Cool Light oee
10:00 P.M. 33.5 32.5 L2.5 20 Cloudy Snowing Calm ces
13 8:00 A.M. 33.5 32 31 65 Ptly cloudy Cool Caln 2 3/L
1, 8:00 AM. 3L 32 50 20 Clear Mild Caln 3 5/8
10:00 P.M. 3Le5 32.5 59 33.5 Cloudy Mild Caln .os
15 8:00 AeM. 35 32 L5 32 Ptly cloudy Mild Calm 3 1/L
10:00 P.M. 3L.5 32.5 52 27 Clear Cool Calm 31/2
16 8:00 AuM. 3L.5 33 38 22 Clear ¥ild Celn 3 1/8
10:00 P.M. 37 33 19.5 27 Clear Cool calm L 3/8
17 8:00 A.M. 36.5 32.5 38 2.5  Cloudy Cool East 5 1/1
10:00 A.M. 3Le5 32.5 L8 29 Cloudy Cool Caln 5 3/8
18 8:00 AM. 3L 32.5 36 18 Clear Cool North 5 3/8
19 8:00 A.M. 33 32 Lo 22,5 Cleer Mild caln 61/2
10:00 P.M. 3L 32 60 36.5  Cloudy Warm Calm 8 5/8
20 8:00 A.M. 3L 32 L5 28 Clear Wa.rm Calm 8 1/2
10:00 P.M. 35 32 6l 29.5  Clear Werm Calm 9 5/8
21 8:00 A.M. 32 32 Lk 2l Clear Mild Calm 10 5/8
22 8:00 A.id. 32.5 32 ces ces Cloudy Cool East 12 1/2
10:00 P.M. 35 32 L8 33 Cloudy Cool .o 1l 3/4
23 §:00 A.M. 33.5 32 36 28 Clear Mild Calm 16
10.00 P.M. 39 33 50 3L Cloudy Sleet North 17 /L
21, 8200 A, 37 33 37 31 Cloudy Cool Northwest 19
10:00 P.M. 11 35 L7.5 27 Clear Cool North 20 1/2
25 8:00 A.M. 36 33.5 31 2L Cloudy Cool Nortneast 21 3/L
10:00 P.M. L1 3.5 L3 26.5 Clesar Cool Northeest 23 1/8
26 8:00 A.M. LO 36 39.5 23 Clear Cool North 23 1/2
10:00 P.M. LH 31.5 ©52 28.5 Clear We.rm Caln 25 3/8
27 8:00 A.M. 11 38 L2 25 Clear Werm South 26
12:00 P.M. 62.5 L2 Ls.5 Lo Cloudy Rain South 27 1/2
28 9:00 AM. L3 L1 52.5 LL5  Cloudy Rain South 28 5/8
10:00 P.M. L7 l1.5 68 50 Ptly cloudy Warm South 29 3/1,
29 8:00 AM. L6 Ll 63 58 Cloudy Rain South 30 5/8
10:00 P.M. 651 L6 72 L8 Cloudy Warm Calm 30 3/L
30 8:00 A, L9 L5 Ly.s L2 Cloudy Rain North 33 3/4
10:00 P.M. L6.5 L0.5 L6 26 Cloudy Snow North 3L 3/
Uay 1 8:00 A.M. LO 36.5 32.5 2L.5 Cloudy Cold, snow HNorth 35
10:00 P.iu. 36 36 30 25 Cloudy Cold, snow HNorth 35
2 8:00 A.M. 35 34 3l.5 27.5 Cloudy Snow North 35 5/8
3 8:00 A.M. 36 3L.5 35.5 28.5 Clear Cool North 36
10:00 P.M. 39.5 37.5 55.5 26 Clear Wernm North 36
L 8:00 AM. 38.5 37 Ll;e5 23¢5 Clear Warm South 36

(Continued)
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Table IX
Temperatures, Weather Data, and Vater Levels at lLake Gogebic Weir, 19L,0.
(Continued)
Water Ar -
temperature temnperature Water
Date Time ¥ax. ldn.  daxe.  ln. Sky Weather Wind level
May S 8:00 A.M. LO 39.5 58 38 Clear Warm South 35 1/2
10:00 P.M. L3.5 L2.3 73 52 Clear Term South 35.1/2
6 8:0C A.M. L2.5 L2 59 42,5  Clear Cool West 35 1/2
10:00 P.M. L8.5 L1;3 58 38 Cloudy Cool West 3L
7 8:00 A.M. L5 L3¢5 37.5 30.5 Cloudy cee South 33 3/L
10:00 P.¥. LB.5 L5 5 36.5 Cloudy - Horthwest 3L 1/L
8 8:00 A.M. L5 L5 35 Cloudy Werm Calm 3L
10:00 P.M. 50 37 60 36 Clear Warn West 33 1/2
9 8:00 A.M. L7 L6 53.5 30 Clear Warm West 33
10:00 P.M. 51 L7 67 L6 Cloudy Rain Nortiwest 32 1/2
10 8:00 AL 50 48.5 L8.5 38.5 Clear Cool East 32 5/8
10:00 P.M. 351 L8.5 60 Li3.5 Clear Warm East 32 1/l
11 8:00 A.M. 51 Lo 56 32 Clear Warm Calm 32 5/8
10:00 P.M. 56 50 70 55 Ptly cloudy Warm Calm 33 /4
12 8:00 A«M. 55.5 52 67.5 57 Clear Warn South 33
10:00 P.M. 659 £2.5 8L 60 Ptly cloudy  Sultry South 33
13 8:00 A.M. 59 55.5 6L 52 Clear Tarm Bast 32 3/
10:00 P.M. 59 g6 78 S5 Ptly cloudy Rein North 32 7/8
1 8:00 A.M. 57 sl 56 38 Cloudy Rain North 32 3/L
10:00 P.M. 5L L8 Lo 36 Cloudy Rain North 33
15 8:00 A.M. L7.5 L5.5 38 3L Cloudy Mist North 33
10:00 P.M. L6.5 12 36 31 Cloudy Snow North 33 1/2
16 8:00 A.¥. L3.5 L2 3, 32 Cloudy st North 33 5/8
10:00 P.M. L3 1.5 37.5 33 Cloudy Rain North 3L
17 8:00 A.M. L3.5 L2 L2 3L Cloudy Cool North 33 3/4
10:00 P.M. L8 1 58 36 Clear Warn Calm 33 3/L
18 8:00 A.M. L7 Ls 56 32 Clear Warm South 33 5/8
19 8:00 AJM. L9 L7 52 L3 Cloudy Rain Northwest 33 5/8
20 8:00 AM. L8.5 L5 Ll 39 Cloudy Warn Northwest 37 5/8
10:00 P.M. 50 Ls.5 58.5 2.5 Cloudy Rain Northwest 38 1/2
21 8100 A.M. L9 L8 sl L6 Cloudy Mild Southwest 39 1/2
10:00 P.M. 52 50 59 L1 Clear Mild Northwest 39 3/l
22 8:00 A.M. 50.5 50 60 38 Clear Warm Nortmwest 39 3/l
10:00 P.M. 53 L7 6L, L7.5 Clear Harm Northwest 39 1/2
23 8:00 A.M. 53 1 oS 36 Clear Warn North 39
10:00 P.M. 55 sl 60 11 Clear Warm North 39
2l 8:00 A.M. 53.5 52.5 53 38 Clear Warn Korth 38 1/2
10:00 P.M. S 52 58 10 Clear Warm North 37 7/8
25 8:00 A£.M. 51.5 50 2.5 Lo Cloudy Rain North 37 7/8
26 8:00 A.M. 50 L8 L8 Lo Clear warm Northeast 37 1/2
10:00 P.M. 51 51 63.5 L5.5 Ptly cloudy Rein Northeast 37
27 8:00 A.M. 50 50 L.t L2 Cloudy Rain et 36 5/8
10:00 P.1. 50 50 L8 Ll Cloudy Rein oo 37 1/2
28 3:00 A.H. L9.5 L9.E L6 Lo Cloudy ‘e Calm 38
10:00 P.M. §0.5 5C.5 5L L3.5  Cloudy ces lorthwest 38 5/8
29 8102 Al 50.5  50.5 53,5 LB.5 Clear Warn celn 338 3/8
10:00 F.li. 5Le5  €0.2  £9.5  13.5  Clear Wern North 38 1/8

(Continued)
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Table IX

Temperatures, Weather Date, end Weter Levels at Lake Gogetic Weir, 19LC.

{Continued)

viater Alr
temperature temperature Vleter
vate Time iax. Mn., lMax. ¥in. Sky Weather Wind level
ey 30 8:00 AM. 5L 52 65 3645 Clear Warn Calm 38 1/8
10:00 P.M. 61 57.5 79 L9 Clear Warnm Nortreast 37 5/8
31 8:0C A.M. 56 56.5 68 L3 Clear Wern Calm 37 1/2
10:00 P.M. 57.5 55.5 80 51 Clear Warn Northwest 36 5/8
June 2 8:00 AM. 59,5 52 83.5 5L Clear Warm South 36
10:00 P.M. 62 60 88 61.5 Ptly cloudy Rain South 35.5
3 8:00 A.M. 61.5 60 72 56 Clear We.rm South 3l 1/8
10:00 P.M. 65 61 8L 56.5 Cloudy Rein South 33 3/
L 8:00 A.M. 6L 62 58 52 Cloudy Rain Bast 34
10:00 P.M. 65 60.5 61 L5 Cloudy Rein West 3L
5 8:00 AM. 61 g9 59 L Clear Warn Calm 33 3/8
10:00 P.M. 66.5 60 75.5 sk Clear Hot East 32 1/2
5 8:00 A.M. 63 59.5 59 sl Cloudy Wo.rm South 33 1/8
10:00 P.M. £0.5 59.5 6L 56 Cloudy Rain South 33 1/2
7 8:00 A.M. 60.5 60 61,5 58 Cloudy Rain Celn 33 1/L
10:00 P.M. 62 60 66.5 55.5 Cloudy Rein Northeast 33
8 8:00 A.M. 61.5 60.5 57.5 Lb Cloudy Cool Northeast 33
¢ 8:00 A.M. 62 58.5 6l 38.5 Cloudy Cool Bast 3L 5/8
10:00 P.}M. 61.5 58.5 68 58.5 Cloudy Cool South 35
10 8:00 A.M., 62 61 66 N Clear Warm Northwest 35
10:00 P.M. 65.5 60.,5 74 50 Cloudy Warm Northwest 3l
13 8:00 AJM. 6l 61 51.5  L0.5  Cloudy Cool liorth 33 3/L
10:00 P.M. 66 61 7.5  LL.5 Clear 33 3/L
12 8:00 A.M. 6L 61 60 Lo Cloudy Varm Norttwest 33 1/2
10:0C P.M. 71.5 61 80 59.5 Clear Hot Northwest 3L 1/8
13 8:00 A.M. T1 66 67 L7 Clear Cool North 33 /4
10:00 P.M. 70.5 67 68 L3 Clear Warm Calm 33 1/2
1 8:00 A.M. 68 8l 65.5 6L Cloudy Warm South 3L 1/8
10:0C P.M. 70 6l 85.5 60 ces ves cee 32
15 8:00 A.M. 68 6l 6L 51 Ptly cloudy Warm West 32 3/l
16 8:00 4.M. 70.5 6L 76 L5 Clear Wern South 33 5/8
10:00 P.i. 70.5 67 82 67 Cleer Wern South 32 1/2
17 8:C0 A.M. 70 68 72 61 Cloudy Warn Southwest 33 1/8
10:00 P.li. 7l.5 68 77 62 ees . Southwest 33
18 8:C0 A.M. 70.5 68 65 5.5 Cloudy Werm North 32 1/2
20 8:C0 A.M. 68 61 Lg.c 36 Clear Cool North 32 1/2
10:00 P.M. <., 75 38
21 8:00 AM. 67.5 62 55 32 cloudy Cool 32 5/8
22 2:00 AN, 66.5 62,8 72 52 Cloudy Wern South 32 3/1
23 8:0C A.M. €L.5 62 70 5L.5  Cloudy Hist North 32 1/2
2!, 8:00 A.1¢. 62.5 59 52 L6.5  Cloudy Rein North 32 1/8
25 €:00 A.M. 60 53 59 L6 Clear Cocl North 3L 1/
10:00 Pulie  oee 73 Ll Clear Cool North .
26 8:00 A.M. 62 58 55 38 Cloudy Cool North 3L 5/8
27 8:00 Ak, £3.5 60 63 L2 Clear Wern West 3L 1/2

(Continued)
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Talble IX
Temperatures, weaizer _utz, and Vater Levels at Leke Gogebic Veir, 19LO.
(Continued)
Neter Air
tempersture  tempersature Viater
Date Time Yax, Min. iax. Min,. Sky Weather Wind level
June 28 8:00 A.M. 67.8 62 6l sl Clear Wernm North 3L 1/2
2 8300 AeM. ... 59 L6.5  Clear Warm Nortiwest 3L 3/L
Air temperature
at time given
in Column 2.
30 8100 A.M. 66.5 62.F 59 Clear Cool North 33 1/2
July 1 8:00 A.M. 68 63 58 Ptly cloudy Cool Northeast 32 1/2
2 8:00 A.M. 6605 6L 8.5 Clear Cool North 33
3 8:00 A.M. 68 65 59 Clear Cool North 32 3/L
L 8:00 AM. T1 66.5 66 Clear Warm Southwest 32 5/8
5 8:00 AM. TL 70 n Clear Wernm Southwest 32 3/8
3 8:00 A.M. 78 75 73 Clear Warm South 33 5/8
7 8:00 A.M. 76 72.% 70 Cloudy Warm South 31 3/L
8 2:00 P.M. 78 71 75 Clear Wern lorth 31 1/2
9 8:00 AJM. 79 71 67 Clear Warm Southwest 31 7/8
10 8:00 A.M. 78 72 70 Clear We.rm South 31
11 8100 A.M. T77.5 72 60 Cloudy Cool Northeast 31 1/l
12 8:00 AM. Tk 69 58 Cloudy Cool Northeast 30 3/8
13 8:00 4.M. T4 69 6l Clear Cool Southwest 31 1/,
il 8:00 A.M. T2 67 61 Cleudy Mist Southwest 31 1/8
15 8:00 A.M. 68.5 66 61 Ptly cloudy Warm North 30 /1,
16 83100 AM. 7TL.E  66.5 6l Clear Warm Southwest 30
17 8:00 AN, 7 59 62 Cloudy Cool West 29 3/L
18 8:00 A.M. 70 68 66 Cloudy Mild Southwest 29
19 8:00 AJM. T4 68 28 3/8
20 8:00 A.¥. 77.5 72 75 Cloudy Rein Southwest 29 3/h
21 8:00 A.M. 80 68.¢ 72 Clear Warn North 31 3/L
22 8:00 AJM. 77 0n 78 Clear Wern Southwest 31 1/2
23 8:00 A.M. 77.5 72 83 Clear Warn Southwest 30 5/8
2l 8:00 A.M. 83 (n 67 Cloudy Rein Southwest 28 1/2
25 8:00 A.M. 80 77 72 Cloudy Warm Southrest 31
26 8:00 A.M. 76 (n 65 Ptly cloudy Warn North 31
27 8:00 A.M. T77.5 7L 65 Cloudy Misty South 30 5/8
28 8:00 A.M. 77 7345 69 Ptly cleudy Warm South 31 3/4
29 8:CO AJM. 78 (n 75 Cloudy Warm South 31 3/8
30 8:00 A, 7845 TLeS 66 Clear Werm Northeast 30 7/8
31 8:00 A.M. 80.5 7L 69 Clear Warn Southwest 30 1/2
Aug. 1 5:00 P.M. 78.5 72 62 Cloudy Rain West 50 5/8
8:00 A.M. T2 69.¢ 7345 Clear Wern South 29 3/L
ﬂ 8:00 A.M. 177 71 71 Cloudy Yiarn Calm 30 1/2
[ 8:00 A.i. 80 75 69 Cloudy Warm Southwest 30 1/2
6 8:00 A, 76 72 65 Clear Cool Southwest 29 3/L
7 8:00 A, 76 72 68 Cleer Werm Soutiwest 29 3/L
8 £:00 A, T5.5 72 69 Clear Yarm South 25
9 8:00 4.M. 78 72.5 70 Clear Vearn calm 28 7/8
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Table IX
Temperatures, ieather Data, and Water Levels at Lake Gogebic Weir, 19L0.
‘ (Continued)
T Water Alr temperature
tenperature at time given ‘eter
_Late Time ¥ax. .. in Column 2 Sky Weather Wind level

Aug. 10 8:00 A.M. 8l.5 75 70 Cloudy Warm Calm 28 3/8

11 8300 A.x. 78 15 73 Cloudy Warm South 28
12 8:00 A.M. 80 7545 71 Clear Warm South 27 3/
1, 8:00 A.M. 81 n 70 Clear Warm South 27 3/4

15 8:00 AJM. ... cos 71 Cloudy Mist Southwest ...

16 8:00 A.M. 79 15 69 Cleer Warm South 28
17 8:00 A.M. 80 76 68 Clear Werm North 27 3/8
18 8:00 AM. 79 §n 60 Cloudy Cool North 27 1/2
19 3100 A.M. 7L 68.5 o5 Cloudy Cool North 26 1/1
20 8:00 AM. 69 N 52 Clear Cool South 26 3/

21 3:00 A.M. 67.5 64 57 Cloudy Rain Southwest 27
22 £100 AJM. 67.5 6L 51 Cloudy Rein North 26 3/8
23 8200 A.M. 65 61 L6 Clear Cool Southwest 26 3/8
2l 9:00 AM. 66 62 50 Clear Cool Southwest 26 1/2
25 8:00 AM. 66 62.5 gl Cloudy Cool Southwest 26 3/l
26 8:00 A.M. 63 61 56 Cloudy Mist Southeast 26 1/2
27 8:00 4. 61 40 57 Cloudy Mist East 26 3/8
28 8:00 A.M. 63 0 sl Cloudy Mist South 26 1/,

29 $:00 AN, 63 60 67 Cloudy Cool South 27
3 3:00 AJM. 6L 52 58 Cloudy Cool Southwest 26 7/8

31 3:00 ALM. 6L 62 59 Cloudy Cool North 26
Sept. 1 3:00 A.M. 8L 62 59 Cloudy Cool North 26 1/1
2 3:00 4. 65 62 4 Cleer Cool Southwest 26 1/
3 3:00 AM. 69.5  62.7 63.5 Clesr Farm Calm 26 1/L,

L 8:00 A.M. 75 67 67 Clear Warm Calm 26

5 8:00 A.M. 72 €9 70 Clear Warm Celm 26
4 8:00 A.M. 77 71.5 66.5 Clear Warm Celm 26 1/,
7 8:00 A.M. 775 1L 69 Clear Warm South 25 3/L
& 8:00 AcM. 77 7 61 Cloudy Cool North 25 3/),
9 8:00 AdM. T3.5 68 sl Cloudy Rein Korth 25 1/l

11 8:00 ALl 69 56e5 L6 Cloudy Cool North 25
12 6:00 A.M. 85 ol L6 Clear Cool South 2t 1/2
13 §:00 At 60 56 51.5 Clesr Cool North 2l 5/8

1l 8:00 A.M. 61 c3 52 Clear Cool lorth 2-

15 8:00 A.M. 63 59 L6 Clear Cool Calm 25
16 3:00 A.M. 623 59 55 Clear Cool Soutimwest 2L, 7/8
17 8:00 A.M. 62 60 60 Cleudy Cool West 2, 7/8
18 8:00 A.M. 63 60 &6 Clear Wern South 2, 1/8
19 0:00 A, 67 63 69 Cloudy Tiarm Souttmest 20 7/6
20 £:00 A1 6L.C  69.5 70.5 Cloudy listy Soutiwest 23 5/8
21 8:00 A.¥. 70 &7 é2.¢ Clear Warm Celm 22 3/1,
2 2:00 A, T3 68 o5 Clear Cool Southwest 22 7/8

23 8:00 4.1, 72 48 60 Clcudy Kein Southwest 23
25 2:00 A.M. A5.5 57 5 Clesr Cool North 22 1/2
26 €100 4.1, 39 53 13 lesr Cool West 22 /8
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Teble IX

Temperstures, Weather Date, and Water Levsls 2% Lake Gogebic Weir, 1940.

(Continued)
— ateor Alr temperature
temperature ait time given

_bate Time llax, idn. in Column 2 Sky Weather Wind
Sept. 27 8:00 A.M. 56 sh N Clear Cool Southwest
28 §:00 A 57 sl 53 ‘loudy Cool Souttmwest
29 8:00 aJd. 50 55 Lo Cloudy sty Southeast
30 €300 A.M. 59 55 51 Clear Warm Southwest
Oct. 1 §:00 A, 64 56 50 Clear Conl Southwest
2 8:00 a.1. 6L 59 L7 Clear Cool Soutiwest

3 8300 A, 5% 6Q L9 Clear Cool South
1 0100 AJk. AL 60 58 Cloudy Warm Soutlsrest
5 5:00 AM. Bl.5 56 57 Clear Werm Southwest

£ G100 AWM. 60 5545 2 Cloudy erm North
7 C:00 AJii. 538 Sl I3 Clear Cool Nortiwest

9 3300 AM. 53 50 38 Clear Cool South
10 8:00 A.l. 5L 50 51 Cloudy Warm Soutawest

11 8100 A.M. 5. L9 51 Cloudy Fiarm West

12 8:00 A, 5 53 52,5 Cloudy Rein lorth

13 12:30 P.M. 55 5l 57.5 Clear Warm North
1, 8100 A.M. 5L 52 L2 Cloudy sty Southwest

15 8:00 A.M. 353 52 36.5 Ptly cloudy  Cool Horth

16 8:00 A.M. 53 51.5 L0 Cloudy Cool South
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