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Albert S. Hazzard and George H. Weashburn

The Viaterloo Rearing Pond lies within the Portage Lake drainage, lo=-
cated on one of the tributaries of Big Portage Leke in Waterloo Township
(Te 2 Sey Re 2 Es, Sec. 8) of Jackson Countys The stream is locally known
as Fortage Creek. The pond was formed by impounding spring and drainege
waters by the ccnstruction of a dem across the stream bed. The waterjlevel
is controlled by sluice boards installed at the outlet. Four streams and
several springs entering the pond ﬁlong the south and west shores ccastitute
the source of water for the impoundment. On each of the streams was built
a barrier dam, presumably to control the movements of fish held in the
pond and to prevent the entrence of undesirable species of fishe The pond
wes constructed for the liichigan Department of Conservation by the Weaterloo
Prcject (Hational Parks Service) for the purpose of rearing bluegills or
other fishes to be used as stock for planting in nearby lskes. The Jackson
Count;’ Conservation League was instrumental in spdnsoring this projecte

Je Go llarks, District Superviscr of Fisheries Operations, reports
that this pond was not considered successfuvl for bluegill production during

the two years of operstion (1939, 19QO) beceuse it was impossible to contrel

the water supply of the pond without a by-pass ditch. Fearing activities
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were suspended in 19L1. Flashboards were partially removed from the dam
in 19L1 and entirely reroved during the season of 19,2,

Since thé'haterloo Ares had been transferred to the kichigan Department
of Conservation by the National Parks Service on July 1, 1943, it was
considered desirable to learn more about the experimenteal nossibilities
of the waters in this regione As it was reported that this stream had
furnished some trout fisning before construction of the rearing pond, we
suspected that the pond might support troute. Accordingly on July 1,

Ae S. Hazzard and Louis Krumholz made a preliminary inspeetion of the
stream system (no water was being impounded at that time). The stream was
high and rather dark in color, due to the heavy rains of early swamer,
Much surface water was entering from temporary pools in marshes in the
entire drainage aree. As will be pointed out later, this condition masked
to some extent the influence of the considereble spring water entering

the stream. However, conditions seemed favorable enough to warrant the
installation of the sluice boards in the dam and an investigation later

in the summer to determine bottom temperstures., At our request the pond
was brecught up to the maximum safe level and was maintained at that level

. . X
for surveys of outline, bottom temperstures, etc. as described belowsY

¥ Since the Game Division has an interest in this ponc because the Ares
is open to hunting and because ducks frequent the pond at certain times,
a memorandum of agreement was drewn up by the two divisions concerned
covering the operation of the pond, particularly as to maintaining water
levels. This agreement is as follows:

"July 16, 1943
"emorandum to Fish and Game Divisions:
ne: Tiaterloo area rearing pond

"This memorandum is an agreement fixing within the Depart-
ment of Conservetion divisional resvonsibility for respective
interests in the l7-acre Viaterlooc Area rearing pond, located in
the W 1/l W7 1/l; Section 8, T 2 S, E 1 E, Leoni Tovmship,
Jackson County. This statement is desirable since the rearing
pond, wnich was the responsipbility of the Iish Division when the
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waterloo Area wes administered by the National Park Service,
lies in lands now administered by the Game Division.

"], laintenance: The Fish Division will assume full
responsibility for maintensnce of the dam, spillways,
flashboards, etce

"2. Water levels: The Iish Division will control water
levels in accordance with requirements of fisheries
investigations. If not incempatible with such in-
vestigations, minor changes in water levels shall be
made in accordance with reguirements of waterfowl
menagement recommended by the Game Division. Iiarked
reductions in water level or draining of the pond
immediately before or during the duck hunting season
are to be avoided if practicable,

"3, Administration: The Fish Division will have Juris-
diction over the pond itself and shoreline, including
all types of public use, The Game Division will
retain jurisdiction over the lands surrounding the
pond and its shore including all types of public use.

Hunting and trapping fur bearers will be rezulated
by the Game Division.

In routine matters the Divisions will be represented
by the Director of the Institute for Fisheries Research
and the District Game Manager to whom the Waterlco Area
is assigned.

Fo Ao VESTERIAN
In Charge, Fish Division

He Do RUHL
In Charge, Game Division"

On July 23 the pond was visited and some temperatures were taken
wnich further suggested that trout could be held here safely in surmers
At 9:30 a.me, with an air temperature of 69°F., the surface temperature
at the spillwey was 71°. Seepage water through the control box into the
seining basin was 68°, At L:20 pere the air temperature had risen to 81°,
the surface at the spill was 80° but water entering the seining basin was
69°. Since most of this water comes from near the bottom of the pond, we

£t a pert of the pond would hold trout in surmmere
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Iwelve numbered vosts were set up along the margin of the pond to
facilitate marping and to serve as permenent station markers for later
studies,

On august 9 and 10, 19,3 Dr. C., J. 0. Brown, George l.ashburn and
Wwilliam Cristanelli prepared an outline, bottom contour map of the pond
and took temperatures at various depths at four stations and of the
trivbutary streams. (4 copy of this map should be referred to in reading
this report.)

The Viaterloo pond is quite irregular in outline, following the course

of the stream valley north and east. The surface area was found to be

12.6 acres. The greatest depth {8 feet) was immediately in front of the

dam. 4bout 38 per cent of the total area is two feet deep or less, With
the exception of channels leading from the several inlets and seepage

areas (probably opened up duri construction to ensure complete drainage)

5
and at the dam, the slope of the pond margin is guite gradual and roughly
conforms with the slope of the immediate shoreline.

The bottom soil is dominantly peat except along the higher banks
where it is of sand with small amounts of gravel. Marl and a mixture of
the wvarious bottom types were found in some areas.
Shelter is almost completely lacking as all of the brush and trees
except for some of the bushes along the orizinal stream channel were removed
when the pond was made, However, it was noted that a rather dense growth
of pondweeds had appeared over much of the area by August 10 and it is
likely that some t: pe of vegetation control may have to be practiced if
desirable fisiing conditions are to be maintained, This will be referred

to later under the section on exveriments sugrested.

Temperatures. Jrater temperatures at various depths at four selected

stations are given in the following table.
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Table 1., Temperatures at various depths

in different areas of the waterloo hearing Pond - Auzust 10, 1643

Aporoximate location of Depth in Temperature
each series feet °r,

80
76
67
63
80
76

69

t'idway between Stations 5 and 7 Surface

Between west inlet end Station 8

63

Between Stations 1 and 10

Near spillway of dam

oo ONE N OINVIW D OlnWw D O

As shown by the table, the surface teaperature was 80°F except near
the spillway, where it reached 81°. Below the surface, however, tempera-
tures dropped rapidly and at a depth of two or three feet were tolerable
by trout. Nesar the bottom at each station temperatures were ideal for
trout. Apparently cold water from the spring and from the spring-fed
inlets "blankets" the bottom over much of the pond. This might be ex-
pected since this colder water is heavier and weculd tend to remain near
the bottom. Since air temperatures ranged from 90° to 93° during the
afternoon, it is likely that the water temperatures were close to maximum
for the surmer on this day.

No oxvgen determinations were made, but considering the volume and
well aerated condition of +the principal tributaries, it is guite certain

that the supply is adequate throughout the ponds
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Examination of Tributaries

As shown by the map, & number of springs and tributary streams enter
the waterloo Rearing Pond. Observations on these were made during the several
visits to the pond in surmer &nd on November 17 this fall (Hazzuard). These
are tabulated for comparison, Tributaries to the pond are numbered in order
as they enter the pond in counter-clockwise order from the dam.
Table 2. Observations on tributaries of the Waterloo Kearing Pond

(Temperatures taken in the afternocn each day near entrance to pond)

Approximate Estimated volume, Aair Viater
Iributary No. length gals. per minute tenperature temperature Date
1 61 2 90=93 67 8/10/L3
2 1,00 20-25 82 65 6/1L/1,3
90-93 60 8/10/;3

2 L-5 82 61 6/1,/1,3
90-93 6L 8/10/L3
800 50-75 82 65 6/1./L3

o I~ w

90-33 66
100 5-10 10/17/L3
300 20 82 66 6/1L/1L3
2-3 90-93 65 8/10/3
7 (main 6,000 1500 82 TLe5 6/1L/1,3
stream) 90-93 65 8/10/%3
8 8,000 200 82 79 6/11 /113

Tributary 1 drains a small spring seepage area about one hundred feet
south of the dam along the west shore. It heads in a small cattail marsh
within a few feet of the pond margin and has no well defined channel. The
flow is slight (about 2 gallons per minute) and though cold (67°), probably
has only locel effect on the pond temperature,

Tributary 2 is a sizable stream (20-25 gallons per minute) originating
in springs (temperature 53%) in the open meadow west of the road and flow-
ing tnrough a culvert under the road, and through the meadow to a tile just
before entering the nDond. It has a well defined stream bed. AT present

the water passes through the dike and not threugh the tile. L.ovement of

fis: 1is probably blocked at this poinft.
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Trivutary 3 is close to the pond margin and is a typical "boiling
Spring" of rather small volume (Li=5 gallons per minute) ané a temperature
of 61°. 1Its effect is probably localized.

Tributary l; is similar in character to Tributary 2 except that it is
about twice as long and has twice the volume of that stream. The streanm
bed is well defined until it enters the grassy bog near the pond. A
barrier dam has been constructed on the stream about 150 feet from the
mouth.

Tributary 5 is a small spring stream (5-10 gallons per minute)
originating'in the bog margin about one hundred feet from the pond. Its
chanmnel is poorly defined.

Tributary 6 heads in small springs (temperature 52°) in & well defined
diteh (dredged ?) just below the gravel pit and follows a brushy channel
to the bog margin, where its course is tortuous and uncertain. The
volume at its entrance to the pond was estimated in June as 20 gallons per
minute.

Trivutary 7 is the mcst important inlet. It has a drainage area of
a number of square miles including several small swamps and hollows which
contain considerable water during a wet spring such as that in 19.3. The
most important source of water is, however, a series of springs scattered
along the course for approximately & mile above the ponds. The gradient
is quite rapid in this section and the stream consists of a succession of
small pools and riffles. The bottom is of fibrous peat for about one
hundred feet above the pond; from thatvpoint to the road crossing considerable
gravel 1s mixed with sand, peat and marl. The water is brownish in color

but generally guite clear. Shade azna shelter are excellent in this part

of the stream and offer almost complete protection to fish at least during

the summer monthse
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Permanent concrete bulkheads and spill are located on this tributary
about 200 yards from the vond. Sufficient bocards are in place at present
to create a head of about 2 1/2 feet. Because of the steep gradient, the
vond formed by this dam is not over fifty feet lonzge. It is partisally
filled with sediment.

Probebly the most significant feature of Table 2 is the difference
in the water temperatures taken in this stream in June and asuzust. Al=~
tiiough secured earlier in the year, before any very high air temperatures
had been recorded, the water temperature on June 1lb was ?MJSO with an air
temperature of 820, whereas on August 10 with an air temperature ranging
between 90° and 93° the water was 650. Undoubtedly the higher water
temperature in June was caused by the heevy run-in of surfece water men-
tioned earlier. This observation emphasizes the necessity for taking
temperatures on trout streams, particularly in scuthern liichigan, during
low water periods as well as when air temperatures are high.

Tributary 8 is a small stream (about 1 1/2 miles in length) which
according to the county highway map heads in a small lake south and east
of the ponde. In June the stream where it joined Tributary 7 had an
estimated flow of 200 gallons per minute and a temperature of 790. Ap-
perently it has & negetive value to the pond in so far as trout sre concerned
put it should be investigated from its sources. 4 permanent barrier dike
with bulkheads and boards now separetes the rearing pond from a small,
mershy pool on the other side,

* Ok kK x

A1l tributeries except Xo. 8 help to maintain the favorable temperatures
in the bottom water of the pond, as previcusly described. Some of them
may &1s0 be of importance in providing spawning aand nursery areas, especially

if improved as surzzested. Tributaries 1, 3, § are too small and Tributary 8

is thermally uns:ited, but some spawning would undoubtedly occur in



Trivutariss 2, L, 6 and 7 if barriers were removed and if cravel were put
in. A gravel pit is located on state property about one hundred vards

=
L

south of the pond. While some gravel is preseant in Tributary 7, more might
be added Yo jood advantege, especially for a hundred verds on either side

ol the road crossing located about & half mile above the pond.

Observations on Trcut Flanting and on Subsequent Spawning

In accordence with the recommendation (to be discussed under experi-
rments suygested), plantings of 300 each of brook, brown and rainbow trout
were macde in the waterloo kearing Pond by Fisnsries Listrict 1ll. These
fish were legsl-sized or nearly so snd were transierred from the Harrietta
hatchery. The following teble (Table 3) gives the individual total length
and the average length of a random sample of 30 of each species. Washburn
accompanied the planting truck to the pond, took the measurements and made

the folloviing observationse
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Table 3. iessurements of samwples (total length in millimeters) of
brook, brovn end rainbow trout planted in the Vaterloc EZearing Fond

Hovember 11, 1503

Rainbow Erown Brock
190 197 192
181 19l 155
191 193 206
203 175 1381
181 172 180
212 182 195
172 170 206
183 178 157
200 238 185
103 206 205
195 220 196
190 172 190
19l 20l 170
187 178 209
198 182 175
179 172 157
183 215 191
136 211 164,
191 181 201
191 206 192
196 220 186
220 191 175
185 158 186
202 186 200
170 202 164
165 16., 17L
172 180 186
191 187 209
213 221 153
168 218 190
Lverage 185 192 187

(743 inches) (7+6 inches) (74l inches)

Air 35°F, water 38%'. The sky was partly cloudy end there wes
some snow on the ground. The treut immediately began viorking the
surface and spreading out from the originel planting sitees There was
some shelf lce out 6 to 8 feet from shore slong the northeast shore
near the outlet.

The total stock appeared To be in a goed, healthy conditione
a Tew of the trout were examined for zill lice but none were founc,
Some of the brock trout (both sexes) were observed ©o te in & ripe

conditions iHo ripe brown trcut were observed.
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Several weeks beifore planting at our reguest the pond was drawn dovm
by Lyle lewton of Fisheries District 9 and flushed out to remove as many
of the fish present as vossible. Lr. Newton revorts that he failed to see
any great number of any kind of fish. He did note several small suckers,
dace, shiners, darters and sticklebacks. As the water vizs very roily at
the finish of draining, he thought it possible that a number of fish were
not seen.

On the afterncon of November 17, Hazzard visited the pondto detefmine
the dispersal of the trout and to observe if any spawrning were tal:ing place.
The air temperature was about 300, patches of snow were still present, and
some ice was noted along the margins of the pond in places. No trout were
seen from the dam, in the stream immediately below the dem, or from the
south and east shores of the pond. lNone were observed in any of the smaller
tributaries or in the lower end of tributary 7 but as soon as the gravel-
bottomed section of this stream was reached, cleaned gravel areas resemb-
ling trout redds were notede Hemaining guiet for a few minutes near one
of these, trout were soon evident actively working the grevel arees in the
places generally favored by breook trout, i.e. in the lower ends of pools
just as the water bresks into riffles. By cruising the stream carefully
about thirty brock trout and one brevm trout were seen in various stages

of nest building and courtship. The barrier dam was watched for about

g
five minutes but no trouvt attempted to jump it.
As conditions were more favorable than heretofore for crulsing the

strearl above the barrier, hecause leaves were off the streamside vegetation

and weeds &nd &

grasses were partially flattened, tnis was dcne up to the
ro&ad previously mentioned, t was not expected thet any trcut would be

seen sbove the barrier as there 1s a vertical c¢rop of about 2 1/? feet

followed by four feet of spill over which the water flows in a shallow
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streem. However, clesned aress resembling redds were noted shortly above
*he small pond formed by the dem and on cne of these a sizatbtle brovn trout
was cbserved. Upon waiting guietly near the nest, a second brovm trout
was seen. These fish were iighly colored and about 12 to 13 inches in
length. One of them bore a fresh wound on the back behind the dorsel fin
with a vertical scratch extending down the side which could be observed,
This mizht have been the work of a heron or & poacher's spear, iie suspect
the former.

Several other cleaned areas were noted with & pair of brovm trout of
the same approximate size and high coloreation at one of them. Also on one
occasion a small fish, four to five inches in length, was seen avprcaching
the bed in customary fashion but it was guickly driven off and did not
return. This aprpeared to be a voung browm trout although the identity was
not certain. Washburn reported that no brovmn trout of these sizes had been
planted in the pond. It is therefore guite certain that the fish seen
above the barrier were the survivors of an earlier vlanting or their progenye
This finding may somewhat affect the results of cne of the proposed experi-
ments since the trout planted November 11, 1943 were not marked as it was
assumed that none were vresent in the stream systems A recent sezrch of
the planting record books since 1935 shows that Fortage Creek {as the
strean is arparently knovm) has received a number of plantings of brown
trout as indicated by the following liste

Brown Trcut Planted in Portage Creek,
Section 8, Viaterloo Township, Jackson County
1,500 5 0.
1931

£,000 3 moe



2,000 1 mo.

250 6 mo.

2,000 2 Mo
1901
1,000 1 mo.
ko othier species than brovn trcut were planted
in this stream.

In addition to these small trout stocked in the stream over this
period, LO weerling brown trout were planted in Bip Portage Lake in 1911,
These fisn might have ascended rortage Creek although it is questionsble
whether they could have surmounted the barrier dame. Prcbably the brovm
tront observed above the barrier danm originated from earlier plantings

or from natural reproduction of an earlier established stock,

Suzzested Lxreriments

i

(1) liznagement of FPortage Creek for *trcute
Purroses. To determine the value of an artificilal Imgoundment on &
small southern Iiichigan trout stream in providing limited trout Iishing.

To learn whether brook, brovn or rainbow trcut do best in such an un=-

screened impoundment.

(a) The pond is to be stocked with egual numbers (300 esch) of

spproximately legal-sized brock, brovm znd rainbow trout

in the fall. \(iccomplished)
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(b) Special regulations should be enforced on the pond and
inlet stresm =ltrer by Cormission order or by our authority
&s land-owner, The following are suggzested:

le Season ror 19l). - same as for state.

2. iours of fishing ~ 1 nour before sunrise to
1 hour after sunset.

3. Artificisl flies only - possession of bait on
premises illegal.

L. Taily limit 2 trout - 8 inch limit for 19LlL.

S« No boats allcwed on ponde

6. Special permit and revort of catch. Permit and
report to be secured from Jackson Conservation
Department Heuadquarters, from Lansing, or from
Institute.

7« Liaintein as complete & creel census et the nond
as nossible ©o determine number, size and condi=-
tion of trout caught.

Supervisione Ae. S. Hazzard ond George washburne

Comments. It is anticipated that this vroject may prove extremely
ponular with fly fishermen from Jackscn, Ann Arbor and other nearby
towns. The present set-up seems ne:wrly ideal for finding out the value
of an impoundment of tnis nature since a number of other similar sites
ested for acquisition and develorment

have been exzmined and have bsern su

[y

during the most=wer period by the Tepartmert, It is believed that the

£
key tc success will be founc in The special regulations designed to prevent

repid removal of the linmited stock. Difficulties are anticipated in the

rrever ovsration of this »nroject uncer presert conditiens. 1% m&) be

ct

imrossible teo prevent illegal heving & reszonsible employee

stetioned there throughout the year; however 1%t is believed that enough
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D) h) N S 1. . 1
cen be learned throush The vrovosed vrogram for 151y to detsrmine how
vromising this develormsnt ma be. Should this tiype of Pisiiing prove to
be in demzné and should the trout remsin in <The pond and furnish good

o

swort, enforcement of regulations and protection oi the stock out of season
night be accomplished by constructiag a small checking station and residerce

overlooking the vond. A number of choice building sites with telephone,

electricity end highway nesrby sre availabvle. tals
preject might be a unit of the scuthern Hichigen ishe:ies experimental

station, the establishment of wnhich was authorized by the Conservation
Commission in April 1912,

i

(2)s O%ther possible experiments. If the Haterloc Rearing Pond does not
orove to be successful in producing trout, or if it dces, it should b
well adepted to experiments beering on management problems of warm-water
fish since it can be drained and has a seining basin for recovery of the
fish. Experiments to learn the maximum production of game fish by various

combinations of fish specles, proper balesnce between speclies zand of age

and size groups within a species mizht be undsrtaken here. The ei'fect

of removing size limits, vprotection during the breeding season and other
regulations mizht also be tested. Further information of value could

also be secured on the growth, breeding habits and other phases of the
life 2istory of bluegills, tass and other fishes, Checks on The method

of population estimation by netting

=3

and narviag could also be conducted.

It is telieved that this pond has almost unlimited Hossibilities. for a

a-

number of lmportant siudies ard experiments. Testin

any cuestlon as to our rijkts to manage the pond and inlet streams, tne
ollowing descriphion sheuld be purchszsed or pernanent exssients ol The

water ripgihts suhould be secured:



LO acres largely in NoW. of the S.N. quarter of Section 8, T. 2 S.,
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R. 2 E. == owner V. List,

26 acres in the S.E. of the S.E. of Section 7, T+ 2 Se, Re 2 Bs ==

owner Troegers

L;7 acres in the south half of the S.E. quarter of Section 7, T. 2 S.,

Re 2 E. == owner A. Fry.
Li2 acres largely in the N.E. of the N.W. of Section 18, T. 2 S.,
R. 2 E. -~ owner E. List.

LO acres - the S.W. of the N.E. of Section 8§, T. 2 8., R. 2 E. -=

owner S. Dunbar.
80 acres - the S.E. of the N.E. quarter and the N.E. of the S.E.
quarter of Sec. 8, To 2 S., R 2 E. -~ owner H. Stoker (80 acres
of 160).

L0 acres - the S.W. of the S.W. of Section 9, Te 2 Sa, Re 2 E¢ ==
owner Mrs. Stoker (4O acres of 120).

The above descriptions are taken from an undated property map of the
Waterloo Project of the National Parks Service and may not be up to date
as to ownership. Since the pond is in one of the public hunting aress,
the Game Division may also have an interest in the proposed acquisition
and in conducting certain experiments there.

INSTITUTE FOR FISHERIES RESEARCH

A. S. Hazzard and George N. Washburn

Report typed by V. M. Andres
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