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Abstraot

The Hwnt Cresk Fisheries Experiment Station, located in soubhesentral
Montmorenoy County, about 200 miles north of Aun Arber, was esteblished in
1939 on authorizetion of the Conservation Commissiom. The site was chosen
after examination of seversl other streams because of the suitable mm
oharester of Hunt Creek and its tributsries, state ownership of ‘Eho water
frontage, and because brook trout were the only species ni" trout present in
the érain#gu. The buildings and physieal jxraperﬁn of the }atation are
degoribed Priefly, Dr. Justin W, Leonard directed the station's ncﬁf’l‘bt&t
during the period September, 1939 to February, 1943, Since February, 1943,
the euthor has been resident b;ologist-in-ehnrgo. The staff has varied
from two to five individuals depending en the work at hand, |

The experimental waters lie in the Northern Upland with the stream
ohennels and lake basins ocoupying depressions in the Port Huron Horaine,
The elevation of the rogion is approximtoly 1,000 feet, The average daily
flow of Humt Creek at the downstream bowundery of the experimental waters is
23.7 oubie feet per second. The soil is mainly sand or sand and gravelj
there are a few oley outeroppings. The hills and uplands support:as cover
of second-growth aspen and hardwoods broken by scattered stands of white,

red, and jack-pine, Cedar-spruce-tamarack swamps are found aleng some of




the strean banks. Where swamp is absent the stream border is marshy
meadow or aspen upland, and 'hhe dominant shrub is tag alder,

The land use history of the area surrounding the station has followed
& lumber-agriculture-resrsation eycle. Pine logs were driven down Hunt
Creek soms time prior toc 1800. Hardwoods were logged off bebween 1890 and
1908 and removed by marrow-gauge railrosds. Nany hopeful agrieulturists
moved in during the period of hardwood eubting, but soon found the soil
00 poor and the growing seasoms ktoa short, Between 1920 and 1930 almest
all of the land in the vieinity of the statiom passed into state ownership;
most of it beoame & part of the publis hunting grownds swrownding the
former Iimden Game Refuge. Since 1920 the main use of the surrounding area
has been of a recrestional nature. ’

Fishing pressure on Hunt Creek in the periocd 1900 to 1915 was very
light. Anglers reached the stream by horse-power or ou foot. MNost angling
was by bait-fishing with muddlers or worms., Catohes were goed. Autoes
came into use about 191k, end the sportsmen began te build cabins aleng the
banks., Angling quality has detsriorated since 1920, sceording to éld;r
‘anglers, because a ssvere winter sbout that time prodused iee actien which
removed almost all of the aquatio vegetation, The extensive plant beds
wers the habitat for an sbundance of trout fooda., They also provided
shelter for brook trout of all sises. _

The experimental seotions of Hwunt Creek and Fuller Creek embrace
several types and combinations of types of Wrook trout stresm habitat,
Beaver dams of different sizes snd ages are present, and also a 16-aere
trout lake, These experimental waters were mapped in detail, and are the
locale for studies relating te brook trout life history and the sport fishery
for them. A total eof 4,18 miles of stream (10,59 acres), 16 acres of trout
lske, and a 1l,58-acre beaver dam are under study at present.,

Colleotion of angling records on the experimental waters during the

past 13 seascens has been one of the major projects, These records provide

i1




the best yardstick for measuring the effest of an experimentel prosedure.
On the study sections of Hunt Creek ysarly eatches have ranged from 187 o
722 brook trout under angling pressures verying between 540 to 1,545 hours.
East Fish lake anglers® catches have fluotusted from 50 to 367 trook trout
under yearly pressures ranging from 126 to 1,040 hours.

Various types of fish traps and blecking weirs have been developed and
used in the tributaries and main stream, Marking of the fish as they move
“through these traps has given information on the time and extent of mevement,
a8 woll as the growth and numbers later appearing in anglera' creels. ‘th
present struetures now enclosing about two miles of the main stream help te
provide indireet evidence that the great majority of the brook treut population
epends the winter months where it is found in swmer also,

leonard's intensive studies on the bottem food faums indicated that the
experimental waters wers relatively unproductive eempared with s trout stream
sush as the North Branch of the Au'Sable. Investigatioms of the feeding ;
habits of angler-caught brook trout of Hunt Creek suggest that the Pish ate
insects and invertebrates almost exelusively despite the presence ef Mrm
brook trout fry, muddlsrs and other minmows. Lecnard alse published cbser-

vations en the winter food hebits of brook trout fingerlings. His various

studies brought to light s number of species of inseots hitherte wundesoribed.
A study of the swrvival to the ereel of fall-planted hatshery-reared

brook trout fingerlings was one of the first projects initiated. Two

plantings, marked with different fin-clip combinations, were released in

1939 and 1940. The numbers of marked fish later observed in anglers' ereels

in both intensive and randomioreel oensus operations sugzested that a maximum

61’ 3 percent of the plantings were later caught by the anglers. It was

soneluded that sueh stocking was not esoncmiecally justified in a stream of

this Wo



Studies on the effect of deflecters on Section B, a 1,605+foot seetion
of Hunt Creek, wore carried on over an Bwyear period., In the fall of 19hLl,
after three years of eresl census obsermtion‘a, the number of fishable pools
wzs increased from 9 to 20. After improvement of this section the average
total satoh inereased 120 percent, and the averags pownds of fm per hour
removed by anzlers inereased li6 porcent despite an average insrease in angling
pressure of 6l percent during the five years following improvement of the
ssction,

Figh population study teechmiques for both strsams and lakes have
received much attention, The electric shosker (AC) was first used in Michigan
waters at Humt Creok end the present Peterssnetype stresm population study |
tachnique was developed there, By ocombining the h\m anglexr's oateh with
the populaticn estimate of legal trook trout in September aun that portiem of
the experimenmtal etresm sncleosed by fi‘sh@ﬁﬁpa, it appears that the anglers
remove from 55 to 60 ger@t of the a?a_ilabie legglsized Pepuiatim each
~ your. By experimentation it was found that the brook trowt of Bast Fish
_ Leke and the various beaver dame oould be captwred quite readily just befere
»é.nd during the fall spawning see#on with hoop nets and smsll trap nets,

Daily netting and marking ef all ﬂsh taken, and the recerding of the
proportion of marked to wmarked fish each day permit application of various
statistical formulae Yo estimate the population of the various bodies of
water after a large enough series of fish have bheen netted.

Beside these studies Jjust desoribed, thers is on file oonsiderable dats
ou brook trout spewning habits, fesundity of female brook trout, and the
results from the spawning of eontrolled numbers of males and females ef
known sizes In soreened portions of the stream., All of the records soncerning |
beaver dams will provide material for the evaluation of beaver<trout relation-

ships. A detailed snalysis of the catoch records of three of the experimental

iv



stream ssctions wnder a S-inch size limit and under a 7einch size limi%
has been completed. Numerous other short-term problems have been investi-
gated and the results reported,

The perscnnel of the station have cooperated with various state and
Federal agencies from its ineeption to the present. It has served as a base
¢f operations for several dooctoral studemts.

In addition to maintaining an active research program on the experi-
mental waters of the Hunt Creek drainage, the resident blologist end/or his
staff membors have performed numerous researches away frem the station.

Some of the more impertant of these studies were the expleoratory investigatioms
on the sea lamprey problem, the fingerling lake trout marking for Lekes

Huron and Michigan and the operation of the santrol experimsnts on the marks
used, and operstion and analysis of the randem ereel cemsus on the Fletcher

Floodwater in 1048,
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Introduction

Bxperience in trout stream research in Mehigi\\n end in other states
(Lord, 19353 Surber, 1937) emphasized that year-round ebservations on &
typical trout stream are highly desirable, There was alse ample precedent
for the establishment of a permanent fisheries field station from the
records of agriculture and game management research, both in and outside
of Michigan, At such a station further details of trout life history
might be learned, and various experimental trout menagement procedures
might be tested and developed under reassonable controlled conditicns.

" In July of 1937 the Michigan Conservation Comnission suthorized the

‘establishment of a trout research station, During the baldnce of 1937

and in 1938 several possible sites, both in the Upper and Lower Peninsulas, |
were visited and oonsidered. The headwaters of Hunt Creek, one of the ‘
major tributaries of the Thunder Bay River, was chosen as the loc’a'bionv of

the Institute for Fisheries Research's first field station for the following

|
reasons (Hazzard, 1940): : i
1. Hunt Creek was a reasonably typieal trout stream drainsge with a ))

|

variety of brook trout habitats, and the brook trout (Salvelinus f. fombinalis

Mitohill) was the only species of treut present,

N/ Contribution of the Michigan Department of Conssrvetiom.
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2. State ownership of all but & fraction of the stream frontage
in the experimental area pormitied esteblishment of regulations and
procedures not feasible elsewhere.

3o The size of the stroams was such that experimental work oould

be performed with the techniques and the equipment then avsilable,

Field operations were initiated in April, 1939, with the intensive
crocl oensus of the experimental waters, Ground was broken in September,
1939, for a laboratery-residence whieh was completed and oocupied in
Jenuary, 1940, A three-room cabin and a ene-room cabin were built along
‘the i‘aream in 1940 %o accermedate resident technieians. In 1ghl an
addition ts the laberatory-rosidence for housing visiting investigators
was eomploted. In 1948 the two esbins were enlarged by adding a room
to each, and made more comfertable for winber cccupancy. In the spring
of 1949 a smmll portable building was remedeled to serve as a registration
offics and ehecking station for anglers.

Other physical properties inolude the three soreensd diversions of
the main stream of Hunt Creek which were excavated during the fall of
1940, and the varicus weirs eand blooking devices used on the main stream
and the tributaries to trap fish.

From September, 1939, to February, 1943, the ‘aotivities of the Hunt
Cresk FPisgheries Experiment Statien were under the direction of Dr, Justin
W. Leonard. B8inee February, 1943, the auther has been the resident
biologist-in-sharge. The staff has usually oonsisted of the resident
bioclogist d4nd an assistant en & full-time basis, supplemented by other
Institute personnel assigned to the station for specifie periods and projects,
plus assistance hired locally as the need arises, During the past three years
the staff has been made up of five individuals on full time between April 15
and December 15, and two full-time workers and one part~time helper for

the remainder of the year.




The portion of the Hunt Cresk drainsge with which we have been shiefly
oonoerned is looated in southweniral‘mtmranoy County about nine miles
oast and slightly south of the village of lewiston, xie‘higan, in Tmuuhip
29 North, Renge 2 Esst, in what Soott (1921) calls the Northern Upland.

The experimental waters flow through sestions 25, 3L, 35 and 361 The

lake and stream chamnels occupy depressions in the prineipal moraine of

the Port Furon morainic system (Scett, 1921). The elevation of the region
is approximately 1,000 fest above sea level. At the downstream border of
the experimentsl waters, the main stream of Hunt Creek has an aversge daily
flow of 23,7 oubio feet per second according to umpublished date furnished
me by the U, 8. Geolegical Survey.

At present the hills and uplands have a eover of second-growth aspens
end hardwoods interspersed with socattered stands of white and red pine end
Jaekpine, The gressy openings are broken wp by clumps of Juneberry, pin
cherry, chokeoherry and swmee. A high persentage of the streamr haz:ks
is bordered by cedar-spruce-tamarack swamp, Where swamp does not cocur,
the stream is bordered by marshy meadows and aspen upland. The dominant
bank cover is tag alder which ocours in all the experimentsl sections,

The soil is chiefly sand er sand and gravel with a few clay out-
eroppings. Censequently, soil drainage is excellent and surface run-off
is held to & minimum, As might be expected the soil fertility is relatively

low,

Early history

The vieinity of the site of the present experimental area was the
scere of considerable lumbering sctivity in deys past. White and red
pine were out and floated dowm Hunt Creek mainly between 1880 and 1890,

end the remsains of four dams used in these operations ars still to be
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seen. I have not boen able to establish the date of the last "drive®

on Hunt Creek with any socuracy. Following the logging of the pine, the
stands of hardwood ramaining en the high ground wers taken out between
1890 and 1908 on narrow-gauge rallroads operating from the towns of Comins
and Iewiston, Charred pine stumps indicate that the ares was burned over
at least onoe,

After the loggers were finished much of the land fell inte the hands
of land speoulators who painbed a glowing but wbtruthful pioture of the
oapability of the soil to yisld erops. A number of pieces of land were
eccupied by hopeful agrioulturists. Today sbandoned fielde and ‘orehards
end rotted building provide fading menuments to the lost struggle with
rapidly exhausted seil fertility and short growing season, The map
{Figurs 1) as given by a 1900 plat book (Myers and Myers, 1903, p. 51)
shows the early oecupancy of the land in the upper Hwmt Creek drainsge.
For comparisen, I have also traced the same approximate seotions as
mapped in 1930 by the Land Economie Burvey (Figure 2). On ¢he latter map
are shown locations of all the abandoned homes which can be recalled by
loeal residents and which were oocupied souetime between 1900 and 1930.
The map in Figure 3 depiots the eceupation pattern in 1949 and as it is
today. |

All dut BO mores in seotions 35 and 36 were owned in 1900 by one
H. B+ Fuller, who attempted te rwm a stook farm. His wnsuccessful efforts
Yo resr Angora goats are still recounted leeally. Fuller was at various
times owner and editor of the long-since defunct "Lewiston Journal® poste
mesber, and prineipal ef the Iewiston School. He encountered finanoial
diffioulties aftor his shingle mill, ;’éoated about 200 yards east of the

prosent laboratory-residence, burmed to the ground about 1907.
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loocations of buildings have been given me by two long-time residents of the immediate area: Mrs, Lilian M.

Marshall and Mr. James H, Vondett,
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Following this reversal Fuller sold or lost title to his holdings,
and all but the shaded portions shown on the map in Figure % are now in |
state ownership. The present state holdings were aoquired through taz
$itle and purchase, mainly in the peried 19520 to 1930 to provide publio
hunting grownds around what was then the Ivmden Game Refuge locabed aboub
ome and one-half miles to the narth. The upper psart of the drainage aince
1880 has passed through a lumbering.private enterprise-reereational use
cyele, Sinee about 1920 it has sorved chiefly as recrestional land, although
& limited ameunt of general farming, stook raising and #ome lumbering is
eonducted today.

Erosion problems at present are limited chiefly to the immediate
banks, except where umnatural channels have been oreated by trail and
road bridge apﬁrmohes.

Some faots cencerning the early fishing om Huni Creek have been
supplied by Mr, George A. Sachs, Mr. Jemes H., Vondett, and Mr, 0. L.
Brailey, Mr. Saohs came to huiston s a young man in 1898 and fished
Hunt Creek in the period 1900~te 1920, In the early 1900's he had to make
the 19.mile rowmd trip on faot or with a horse and buggy. Exaépt for a
foew looal residents he selfom saw another fisherman on the #tresm., Bait

fishing with worms or muddlers was the scoepted method of fishing. He
recollects that he was oftan able to bring hem 50 brook trout ranging in
sige from 7 to 12 inches., Mr, Vondett fished the atresm abont the same
time and had similar fishing experiences. Both are more or less in
agroement that automobiles were not used to reseh the stream until about
191L.

Mr, O. L. Brailey of Toledo, Ohioc, has fished the stream mimnl‘ly
since 1915, In that year he and five other anglers formed an angling

olub, and built the cottage that is listed on most maps as the "Ohio Club,"
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8lightly downstream from the border of the experimental waters, I am
indebted to him also for the piotures reproduced here of Hunt Creek as
it appenred between 1915 and 19520. |

‘%o remch the stream, Brailey and his asscoiates traveled by rail %o
lswiston (on a spur lins of the Mishigan Central Railroad, since abandoned )
where a Model T "station wagon™ was stered for travel between Hunt Creek
and Lewiston., Not wntdl about 1925 did. Brailey attempt auto travel w
4¢he entire trip from Toledo.

Bven in 1915 when Brailey first visited Eunt Creek the various lumber
M had fallen inte a state of decay and held back no water. Aceording
to testimeny from Brailey and others, the main difference between the stream
as we knew it now and as 1t has been desoribed them; is the present lack
of large beds of the agquatic plant chara (see Figurs ;). Comparison of
the stiea.m widths at known peints with widths shown in Brailey's photographs
suggest that & somewhat greater volume ef water was carried by Hunt Creek
during the first :ma deendes of the pressnt century. |

According to both Brailey and Spohs an wnusually severe winter about
1920, which caused the formation of oconsiderably more surface and anohor
iee than usual, was responsible for the removal of almost all ef the Shara
beds in the stream. Both men infer that this loss of the plant beds has
been the cause of what they conslder to be a lewer yield to the present-
day angler in oomparison with the haloyon days of 1910 to 1920, Figure 5
shows one day's legal limit of brook trout for two anglers, taken by
Brailey and & companion in May, 1915, evidence that Hunt Creek angling of
yesterysar was not to be shrugged off lightly. |

With the develepment of the automobile and the extension of roads
and trails, the wpper reaches of Hunt Creek became more acoessible to the

angling publie. Probably many whe came to hunt deer and grouse after the
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land was acquired by the state returned to fish in following years.
Bhore a mere handful of anglers fished the stresm in 1915, probably

100 fishermen try their luck today.
Development and Ressarch

When experimental operations wore commenced in 1939 the main stream of
Hunt Croek was marked off in sections for the purpose of keeping angling
records omn fmn? rather difi‘erent trout habitats., Sectien A, the imrmest
section at that time, is bordered by an open marsh with little er ne shade
except that provided by scatbered olumps of %ag alder and overhsnging i
grasses, 'bh. current is slow or sluggish, banks are low and ill-defined, and
the bottom is compesed chiefly of send and silt. Cover is present mainly
in the form of deeper holes at the bends or wndercut banks. It recoives
water from three spring itributaries. The average depth is about 15 inches,
but some of the holes range wp to 5 feset in depth. This section is fished
readily by amy method. ‘ .
Seotion B, immedistely upstream, is a shert piece of stream flowing I

through the heart of & dense cedar swamp. Its ourrent is moderately repid,

i banks are feirly well defined, and the bottom consists of fine gravel

and rﬁb‘ble mixed with soms sand. The average depth in 1939 was about 1l

:Lnshos with a few poels ranging wp te 2 feot deep, Gover for trout was

fair to good, and was present in the form of sunken logs, overhanging .

brenches and wmdercut banks. Some eover alse was provided by the .remsins

of several log dsfleotors which were remmants of the eec 's attempts to

iﬁprm the stream. Two large tributaries empty into Seetiun B within

the limits of the %otioh. Section B esn be fighed wither with fly or bait.
Frqm the upper end of Section B, as ene moves upstresm in Section C,

the swamp berder eontinues for about 300 yards. Thon the stream begins to

|
be oonfined by a narrew velley with steep slopes, some of which rise 50 |
feet above the wvalley floor. Here the stream narrows down ewmnsiderably
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and is bordered by aspen and tag alder, the latter often forming a eanopy
over the stream which mekes fly fishing difficult. It is more readily

 fished by use of a short rod and bait, Through Section C there is a

considerable drop in elevation and the ourrent is rapid. The pools are
narrow, small and deep—wup to 3 foet, Cover va¥ies in quality, but is
present mainly in the form of waderout banks and overhanging brush, Much

‘of Section ¢ has gravel and rubble bottom on the riffies and in the

sooured pools, interspersed with deposite of sand and silt en the benehes
between the small falls. One spring tributery enters Seotiocm €, and
there are two large springs in the main channel.

Section D, the uppermost seotion, oxeept for a small portion of its
downstream end which is more or less contiguous with Sectiom €, lies in
an old beaver mesdow., It is rel-atimiy open. The current here is slow
ta'méea;ute, and the bottom is oompossd mainly of sand, silt and detritus
except for a short streteh in its mid-course where a stratum of clay is
exposed, Good cover is present in the form of down timber, wmderout
banks, seattered olumps of overhanging tag alder and old beaver food
piles. The depth mnd area of Sestion D has fluotuated through the years
with the intensity of beaver escupancy. Under the present system of
four dams there are ear‘bain poocls up to 8 feet in depth and much of the
section is 2 to 5 feet deep.

Section Z, the lowermost section at present, was added in 1949. It
is immediately downstream from Sectien A, Here the main stream of Humt
Creeck flows through a more er less open meadow where the banks are well
developed. It is shaded to some degree in its upper end by a small
section of tamarack swamp on its east and south banks, but elsewhere

shade is given mainly by small clumps of tag alder and amspen. The owrremt
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. 48 rapid, and thers are several white-water riffles. In such sites the
“bottom is gravel and rubble, end many of the intem:ﬁi:g ‘v'v‘runs"' Are a
- mixture of olosely compacted gravel and sana, Seotion Z hask axcellent

underwater cover in the form of numerous wndercut banks where logs have

lodged, dovm ﬁmbqr, and ss,vera’lv pools over 5 féeé in ”de'pth, f;i‘us two
large log jams,

The relatively open character of the banks and bank cover maks this
section ideal for fishing by any method. ,

The main tributary of Hmt Creek ﬁ Fuller Creek. For all but about
100 yards the stream flows through a dense cedar swamp, which lies in a
narrow steep-sloped valley., It has s rapid current and numerouws small
falls as it flows from pool to pool. Fuller Creek receives considerable
epring soepage between ite source and where it Joins Hunt Creek in addition
to the outflow of Bast Fish lake. The tangled mass of "down™ cedar provides
ample trout eover. The bottom consists mainly of sand and &etritua mized
with some soattered patches of gravel. It can be fished only with a
short rod, |

Temperature records taken during the last decade for both Humt
Croek and Bhller Cresk provido evidenoe that even during extreme air
tomperatures (80° to 90°+ F,) zieiﬁher stréam reaches T70* F, éxeept on rare
cocasions, During the wanrmer months of thé year, water temperaztures
range mainly between 55* F. and 65° F. in the lower experimental sectians,
The chemistry ef the stream waters, described by Shetter and Leomard (1943),
appears to be faverable for trout in all respeots.

Other speoies of fish in addition to brook trout whieh have been
obgssrved or collected,gonerally in small numwbers, in the experimemtal

stream seotions are: oresk chubs (Semotilus atromaculatus), common suckers

{Catostomus commersonnii), northern redba-lly dace (Chrosomus so8), fat-

e it

hoad minnows (Pimephales promelas), common shiners (Notropis cornubus),
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bluntnose minnows (Hyborhynohus netatus), blscknose shiners |

heterolepia), oentral mudninnow (Umbre 1imi), ’hgrnyhea& chubs (N¥osemis
biguttatus), brook stickleback (Euealia inoanstens), Johmny darter

{Boleosoma nigrum), rainbow darter (Poéoiliéﬁﬂ;ﬁ goeruleus), Towa darter

(?miliehtm exilis), and most numerous, slimy muddlers (Sottus cognatus).

East Fish Lake is o typicsl trout laks, originally sbout 12,2 scres
in ares bsfore being dammed by beaver, and now some 16.0 acres since
construstion of s permenent dam at the outlet in 19L1, which imcressed
the maximum depth to about L5 fest, The lake has a well-developed
thernooline, usually lossted scmewhere betwsen 10 and 35 feet snd adequabe
oxygen (7.5 to 9'5 prm.) at all depths. OCarben diexide oontent is léwi
{0 %o L ppm.), and the water is Aallmlina {pH, 7.8 to 8.0). The water is
relatively hard (Methyl erange alkalinity, e'xprevsued &8 ppm. of 6&%5; |
ranges from 190 to 801). Although midsummer surface water temperatures i :
exosed 80 degrees, -hha lower mn._mgmm waters remain belew 70

degrees and provide a satisfactory habitat for brook trout. The lake is

- bordered to the present water line by a cedar«spruce-tamarack swamp en

the south snd west shores, and by hardwood seeond growth on the gentle
slopss of the north and east banks. The bottom in the deeper webter is a
mixbture of marl and pulpy peat, while at the shoreward edges it is
composed of marl mixed with fibrous peat and some sand, Cover for trout
is excellent. A rather mll-devclepné band of water shield, yellow pond
1ily, submerged pondweeds, and chara borders the "dropeff" which is quite
sharp. There ars numerous desdheads and stumps on the shoal area. MNany

springs empty into the lake in addition to the small tributary whioch

‘many years in the past ocommected Mliddle Fish and Eest Fish lakes.

Originally the species ef fish resident in East Pish lake probably

conesisted of brook trout, cemmen suckers, yellow peroh (Pereca
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flaveseens ), oreek chubs, redbelly dave, brook stieldebacks, nudminnows,

and common shiners (Jotropis gcornutus). The species ‘comp’osi‘kion was
altered greatlyby é&dition& of spocies not normally found in ¥rout
lakes from bait buckets prior to 1941, when the lake was poisened.

An important type of brook trout habitat, ¥the beaver pond, 1s to be
found on several of the experimental waters in warious forms and gizss,
The most significent of these has been the Fuller Cresk Pond, originaily
present in the period 1936 te 19h2. It wans re-established in 1949 by
oconstruction of an earth fill dsm on the site of the old beaver dam.

The water ares is appréximately 16 acres, The original impoundment
flooded and killed much eedar and temarack which has aince fallen into
the water and provides excellent fish cover. Charas grows densely im the
deeper waters (2 foet or deeper). Other squatic plants are seattered and
of little importance. In the shallow edges marsh grasgses are dominant
and offer good cover, The silt-and detritus-covered bottem is underlain
by marl and gravel., Depths in the old stream channel renge u;} to 6 feet,
Thormal stratification has been noked in summer and there is eufficient
oxygen at all depths.

The beaver dams of Section D on the main stream of Hunt Creek have
besn of more than psssing intersst sinee the station's establishment in
1939, At that time thero wes one nen-inhabited dem impounding ebout
ond half of the wator acreage of the section., This dam was broken by
high water in the late spring ef 1043, and between that time and May,
1947, no dams wore present., The beaver returned to Section D in May,
1947, and by Septenber hed built three dams, and there have been at least

three dams occupied and kept up aince thet time, The effect of these

struetures on the stream ecelogy and on the trout fishing are being studied

in detail by Arthur K. Adems in his dowbtaral investigations of beaver-trout

relationehipe.
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n Table 1 a swmmary of the physical measurements ‘of the wvarious
experimental waters is given. These data have been determined chiefly
from measurements on plane table maps drafted at the seals of 20 feeb
to the inch. ?rin*cs are used in planning and in recording the results
of e:periments and obssrvations. The water areas briefly deseribed on
the preceding pages have been the locale for mumerous studies of various
types relating to brook trout life history and the sport fishery for

"Ehéa" "‘breok trout,

Creoel census

One of the major projects each year is the intensive oresl census
of all trout waters within '&h§ Area. During aé.ch trout season all
angling effort and a;ll trout catohes are recorded in detaily angling |
and cateh records for 13 oonseocutive seasons for the various stream
sections, beaver ponds, and East Fish Iake have been ammnulaﬁd. Under
terms of a Conservation GMsaion erder all desiring to fish the posted
waters are required %o eb'ﬁain daily permits and report their angling
succass at the cenclusion of each fishing day. This system has been in
opersiion since 199 and has proved quite successful. Prior to that
tims it was the respomnsibllity of the staff to keep comstant check on
the angling by driving to all the access points at frequent intervals
ssoh day. We have felt that the oreel census provides one of the best
yardsticks for measuring the effeot of an experimental procedure,

Angling pressure and other pertinent statistios for each ysar are

swmmearised for the experimental sectims of Hunt Cresk

for Bast Pish Lake (Table 3),
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TABLE I

Dimensions of the various experimentsl waters, Bunt Creck drainage,

Montmoreney County, 1951.

Experimental water Dimensions
Isngth length Average Area
(feet) (miles) width (feet) (aores)
Section Z - 2,397 .15 20,3 1.12
; Bection A 2,577 0.49 2.3 1.4
} Section B 1,605 0.30 17.5 0.6l
] Section 0V 2,700 0.51  11.8 0.71
Secticn n‘d 2,896 0455 50,0 3611
| Totals, experimental
f sections, Hut Croek 12,175 2,31 a1 7.2
| Fuller Creoek and Bast FPish Iake
‘ outlet exolusive of Fuller :
Fuller Creek Pend see see see 1}4.58
Bas‘b ?“h I&k’ 'YX sen e 16.00

\]J Figures given exelude 1,270 feet of stream (0.36 acres) in the vioinity of

the soreened experimental diversions which are closed %o fishing,

\@/ The ares given was determined from a plane-table map made in 1949. Inoreased

beaver astivity has inoreased this aoreage slightly,




TABLE II

Summsry of angling statisties, @xperimontal seotions, Hunt Oreek, 1939 to 1951 inolusive.
Daily -roél limit, 15 trout, MNinimuwr size limit, 7 inches total lemgth.

(Total wator acreages each year are given in paremtheses.)

Ttem Ry _ Yeoar

1930 1940 191 19k 19i3 1ol 19k5  19b6  1gk7 1948 1ok9 1950 1951
(4e33) (169) (Le33) (Le33) (Le33) (Le33) (La33) (Lo33) (Wa33) (6413) (7.02) (7.02) (7.02)

Total angler days 438 505 1,015 0 311 340 375 755 607  sak 597 533 681
Total hours fished 780 901 1,546 1,267 Sho 6o 637 1,206 &2 1,437 1,388 1,388
Isgal brook trout takem ko2  Lob 722 543 378 364 315 L39 187 Lge 713 578 555
Pounds ef fish oreeled é7 60 16 8 59 53 52 68 26 78 115 o7 9

Yield per aore 15.4 12.8 ﬁcﬂ 19,2 '13.7 12,3 12,0 15,6 | 6.1 12,8 16.3 13.8 133
A“l'lgﬂ tetel Iongth | 705 7.6 7.7 706 705 707 ?09 707 7.6 707 7.8 7.3 708

Cateh per hour 083 05 07 043 0,70 057 049 0.3 0,21 0,57 0,50 042 0.0




TABIE X1X
Sunmary of angling statistios, East Fish lake, 1939 to 1951 inelusive,
Bige limit, 7 inches total length, 1939 to 1950; 10 inches total length, 1951,

Daily oreel limit, 15 fish, 1939 to 1946; 10 fish, 1973 5 £ish, 1948 te 1951,

(Acresge each year given in parentheses.)

Item : Year

1939 1940 19l 19142 1gh3 a9kl 19h5  1gld  agh7  19k8 19k
(13.5) (13.5) (13.5) (15.9) (16.0) (16.0) (16.0) (16.0) (16.9) (16.0) (16.0)

1950 1951
(16.0) (16.0)

Total angler-days 6 1 155 159 1= 311 436 Lo 3k 287 287
Total hours fished 126 308 286 289 200 651 928 935 T 853 1,040
Legal brock trout taken 51 172 g 367 69 108 169 93 & 17 93
Pounds of fish oreeled es L7 o7 26 7 13 &9 54 55 23
Yield per aore ces 2.1 3.5 6.1 1,6 Le9 8.0 L3 34 3.5 L
Average total length ess  8BO 8,5 9.0 9.3 11,2 11,9 11,5 1l.1 104  11.6
Catoh per hour Oulil 0,56 0,63 126 0,29 0,7 0,18 0010 0,13 0.l 0,09

218 200
&3 2 !
0 % .
39 36
2.y 2.3
12,3 11,9
0,08  0.08
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Weir studies

Shortly after initiation of oreel census activities in 1939, erection
of two-way fish traps on several tributaries was begun. Except for the
Fuller Creek installation.these were made from stationary fine-meshed
hardware cleth frames erected over driven sheet piling. On Fuller Creek,
after a short period ef operation with a stationary screen trap, & self-
cleaning rotary sereen powersd dy & paddle wheel wes eperated during the
period 1942 to 1948, Carbine and Shetter (_19).1)4) have desoribed these
insfsallationa in seme detail. Over the yeers nine different weirs have
been used. ZTwo blocking weirs on the main stream of Hunt Crsek and ene
at the outlet ef East Fish lake are still maintained,

8inoce 1948 twe additional devices have been utilized to block fish
movement and to trap fish, These are the self-eleaning rotary screen
and our own adaptation ef the inolined soreen trap (Figure 6) as deseribed
by Wolf (1951). A

By fin clipping and jJaw tagging fish as they move into the traps
and transferring them in the direction of movewent, cenmsiderable data
have beon accumulated on the time and extent of movement of the breok
trout as well as information en growth and the number subsequently appearing
in anglers' catoches. The two traps presently in eperation on the main
stream of Hunt Creek, in addition to providing dats on the points just
mentianed, also enolose the trout population of ;pprcximatoly two miles of
stream., Indireotly these devices are providing some evidence conscerning
the winter habits of brook trout. The blocking structures have been mainteined
in a fish-tight eondition except for very short periods which occur chiefly
on subzere nights during midwinter. The movement of fish into and out of
the aree is negligible in comparison with the population estimates availabdle
and the cateh observed in the anglers' creels. Eaoch year since

1949 there has been present a brook trout pepulation ef
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&ppfoximately the seme dimensions botween the two bloeking structures

 whioch obviously spends the winter in the same general siream areas where

it is found in the summer,

Along with a tabuletion of the fish and other forms trapped, daily
resords of the air and water temperatures have been maintained, wither
with a posket thsrmometer or by installing maximum-minimum thermometers.

A oontinuous record of air and water tempersture has been kept for Fuller

- Creek by the use of a Fries recording thermemeter, Table §j is a sample

of the fish movements over one year at the Fuller Creek weir,

Food studies

During the tanure of Dr, Justin W. Leonard as biologist-incharge,
intensive studies of the bottom food fauna and the feeding habite of
the brook trout were pursued by him end his assistants., These studies
indicated that the bothom food present in the experimental waters was
relatively sparse in comparisen with a stresm such as the North Branch
of the Au Sable, It was found also that the brook trout in the anglers?®
eatohes feod slmést entirely on inesects and invertebrates despite the presence
of numerous brook trout fry, small muddlers and s few minnows,

The winter food habits of Wrook trout fingerlings were studied, snd
the observations were published by Lecnsrd 5.19!42). Isonard's researches
also brought to light several new species at inseots hitherto not deseribed.

Survival of fell.planted fingerling brook trout
One of the earlier studies en the experimental waters of Humt Oreek
was conecerned with the survivel to the orsel of hatohery-reared brook

trout released in the fall of the year. In 1939 and 1940 kmown numbers of |

- artificially.reared broock trout fingerlings were planted in Section C of

the experimental waters after receiving a distinctive fin-clip ecombination.




2ABLE IV

Swmary of brook trout trapped in Fuller Creek fish.trap, October 1, 1945 to September 30, 1946,

Time poriod Aversge air Average water Average water

Upstrean migrents Downstreanm magranta
temi‘nntwe ta?‘n. t?ro ~ level 03,9  1e0-6.9 7.0 indms Os3.9 Lu0<6e§  7To0 inches
( F.) Fo : , inches  inehes and over  inoches inches and over
Qotober 1 - 15, 1%5 haoé 14205 : 14..29 2 2 ese 8 3 ses
October 16 - 31, 1945  L3.6 L2.3 he30 9 2 “ees E 9
November 1 - 15, 19L5 38.1 39,3 k.35 2 8 eoe 15 .
Hovember 16 = 30, 1945 28,9 23T h-% ese 3 se® ese 7 " eve
December 1 - 15. 1%5 29.3 5?- X ' Ll-oaé XY s ‘sew 1 soe e
December 16 - 31, 1% 1549 3340 ,4-36 eae *on eee Ty sso nee
me 1 -15, 19’46 23.7 . §3a9 L‘»Qhﬂ V snse *ee 1 e 1 see ‘
me 16 31, 39‘06 13.8 32;0 hohs sae Ty ses Y sse one ‘
!*‘o'hrual’y la15, 1% 13,1 3’-}01 11-038 se'n eee see e see .o S;
FOBI‘W 1& 28 % 11.8 53.7 }-khhn 23 own tee vee L ¥ T see 3
March 1 - 15, 1% 50.5 ‘ 5505 : h035 see sew e see ose see
Maroh 16 31 % gﬁ.l 5905 ' h..BO l ene se e eee see see
April 1 - 15, 1% 3 38.3 h..29 1 sos P nee 1 see
April 16 - %0, 3 % 3801 %97 L}oas eve et ose 7 é see
H&y l - 15, 1946 hz'l 39.3 }.ka'r soe Y eoe 3 5 oed
l!ay 1 - 51£ 1% 53'7 hlké hoall- () ) § Y “oe 7 T
June 1 - 15, 19L6 60,9 k1.9 ~ L.23 3 8 1 2 ces
June 16 - 56, 1%6 6809 113.9 h..ﬁﬂl ITY ese see 1 2 see
July 1 - 15, 1946 7241 51.3 Le26 6 2 1 2 soe
Jﬂy 16 - 31, I% 71.8 52.1.- . l{-ol? lis see o0 2 h oo e
Auguu‘& 1~ 15, 1% 691'0 50'2 14‘19 2 o0 YY) 1 2 (XY
Augm 16 - 31. gﬁ;ﬁ ) 610,4- : Ll:gos i:og 6 1 'YX 5 1 sen
3.{)’5’&%&' 1l - 15, 1 59.5 v ™ § Y 1 ' XX T 2 1 XT
Scptsm'bor 16 90, % 65.1 1-1-308 h¢23i soe ese eee 1 2 e
Totals for yoar see ese aep m 1 h2 68 2

37
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A sinilar mumber of wild Pingerlings were seised fram Sesticn C and
marked vﬁth difforont fin ¢ombinations, Fish of ‘the various markings
surviving to the snglers' erocels were later observed in the intensive |
and random ereel census, Because enly & maximum of three porcent of
£a11-planted fingerling brook trout were later caught by the saglers,

it was eoneluded that such stocking was net econamically justified and
not needed in a stream of this type, The results of this study have been
published in detail by Shetter (1550).

Stream improvement studies
A detailed study of the effeet of stream improvement devices on a

1,605 foot section of stream (Beotion B) was carried on over an 8.year
poriod, three years prior to improvement énd five years %mr&, and

the oreel sensus data colleocted sincs then are still appi:ieablo to an

~ evaluation of the study. Seoction B was modified by the use of ocwrreat
deflootors in the fall of 19i1 se that the number of fishable pools was
inoreased frem 9 to 29, and the aversge pool depth was inoreased by 6
inehes, The results (Shetter, COlark and Hazzard, 1949) of the investis
gotions demonstrated an improvement in the total catoh of 120 per cenmt,

an inorease of L5 peroent in the pownds por hour taken by anglers socineident
with a 6l per sent inorease 115. angling pressure,

For memy obvious reasons the persemnel of the Institute for Fisheries
Rosesreh has always besen interested in ﬁys and means to de‘cérﬁina the
sise and composition of fish populations, a8 & review of fisheriss litersture
will attest. In early stream population studies at Hunt Creek the "hlock-
and-seine” or the "block-and-drain" methods (Shetter and Isonard, 19L3)
were employed. In the late summer af 192 the first AC eleotrie shocker to
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be opereted in Michigen wabers was utilized in the Seetion B population
studies, Instead of seining the blocked.off sample areas, electrioity
was used to capture the fish population, Between 1942 and 1946 our
attempts at population estimate were by shocking blocked-off ssmple
sections and estimating the total population on the basis of knom wabter
acresge of the experimental stream and the numbers snd poumds of fishes
shooked frem the lnown water soreages of the sample sectious, ’

Various observations and caloulstions suggested that our esilmates
by the latter method wers not as accurate as desired., The amount of
squipment to be handled in the field salao was bulky and time oconsuming
%o transport from ene sample sestion to mmother, After some thought
4t was decided thut & Peterson-type study sould be made by shosking the
entire stream ares twice; the first time to mark and measure as many
fish as poisiblo’, the sesond trip to record the preportion of marked to
wimarked fish preseat in the varions size groups. These date make
possible vos%imntas of the peéulatim present by direst proportion. The
AC shosker end this method of population study have been deseribed by
Shetter (1947).

With the aid of the AC ghocking wnit floated in a shallow-draft
boat the brook trout pepulation remaining at the canclusion of the
season has been estimated for the pmrtion of the stream between the
blocking bulkheads for the past three years., Assuming thet the estimates
are reasonably sccurate it appears that anglers have been removing frem
5.5 to 60.5 percent of the brook trout available to them as legal-sized
fish during the course of a trout season in this part of Hunt Creek
(Table 5).

Owr eriginal attempt at population estimates on standing bodies of

trout water at Bwnb Cresk was the poisening of East Fish lake in 191,




TABLE V

Population estimates and catoh data for 3,91 seres of Hunt Creek oonfined between
the upper and lower bulkhead trapn. (Sections Z, A, B and €) for brook trout 7 inches or larger.

Jeem — | NN (.. 3 ——

1949 1956 1951

Observed mortality. 10 9 21

Nurber migrating out. | B 13 50

Number migrating in, | 20 1k 32

Number captured by anglers in year. %61 : 328 349

Bstimated number remaining after Saasonv 188 220 188
Nusber theeretieally available to anglers -

at some time during the seasom. 586 58l

Peroentage of ssoapsment for apmins. | 32,1 .‘ | 317 29.4

1
\/ Bstimate made by shoeking and marking and subsequent reeovery; the Petersen method
was used in the calenlatlions,
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It was found at that time that the lake was supporting a minimum of L15
pownds of fish of which en 17 pownds were brook trout., Fellewing the
success ef other Institube persomnel in making pepulation estimates of
warm-wator fishes with fyke and trep nets for the purpose of marking
and recspturing resident fish, we deocided to try similar teohniques on
East Fish lake and on the beaver pends, and initiated such work in the
fall of 1948,

It has been found by experience that with the use of one-half inech
meshed hogp nets 2 relatively high pereentage of brook trout larger than
7 inches can be captured just prior to anﬁ_during the spawning season
(mid-October to mid-November). All fish ecaptured are marked by Jew
tagging after measurement for length end determination of sex befere
return to the water, The Eest Fish lake data should eventually provide
informatien on the accuracy of the techniques employed there, since
movement of £ish into or out of the lake is blocksd by a fish-trap ot
the outlet spill, and the population ealoulatiens by the various
nathematical procedures can be oross-checked by the proportion of tegged
f£ish appearing in later yoars in the anglers' cstohes, The populatien
astimates and catoh date for East Fish Iake sines 1948 are showm in
Table 6, 7io

The sfudios juﬁ disoussed sonstitute some of the more important
lines of ?esearch on ‘the experimental waters ef Hunt Creek. The oombtinuous
angling records, yield data, %nd bilological records of the various habitate
involved provide an area where trout stream experiments can be carrisd em
under more or less known oonditions and where changes in yleld to the
anglers may be quite accurately evaluated. In addition a considerable
f1le of informetion has been accumulated en broek trout spawning habits,
egg counts en femeles of all sizes and the results of the spawning of
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TABLE VI

Population estimates and catoh data for Bast Fish lake (16,0 aores)
for 348 %o 1951 inclusive.

Ttem , Toar

ghs 19h9 150 19509
Anglers' eateoh ef legal trout im year. 108 o3 k7 56
Estinated zumber lef% at end of seasony/ 156 aihtes 123t2h e5tu,
Total legal trout availeble during year. 283 £ 6 Ttes it0ia 151%1
Peroentage escapement for spawning., 61,8 - 70.3 72.h 629

v Bztimakes made by netting, marking and subsequent recapture and caleculations,
o follew the teshnique suggested by Schumacher and Eschweyer (1943).

\V legal size limit, 10 ineﬁos in this year; 7 inches in prior ysars,
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kmown numbers of males and females of known sites in soreened off stream
sections, The detailed stream maps, eoological observatioms, limmclogical
data and oreel census records on the various beaver dams will provide
material for evaluating beaver~trout relationships. & éot#ﬂcd analysis
of the catoh records ef three ef the experimantal sections under e 6.inch
8ize limit and under a 7-inch size limit also has been gompleted,

A mumber of short-term studies have been successfully ecarried ocut,
such as the determination of the toxioity level of various insectioides
end wood preservatives te breok trout, tests on various mthoda of merking
brook trwﬁ, and verious experiments invelving food oonsumption studies of
hetchery-reared brook trout fingerlings ﬁd wild fingerlings ocenfined ﬁ
the same waters, o

During the 1951 trout sesson considerable time was spent in determining
tiw mortality among warious groups of hatchery-reared brook trout whean
hooked with a Ne. 12 artifieial fly snd with different sizee of hooks
baited with worma. These experiments, oonducted under rather closely
controlled conditions, will be continued during 1952. |

The direct feeding of the resident brook trout population of Seetion
Z, the lowermost of the experimental seotions, is planned for the spring
and summer ef 1952, We desire te learn if the growth rata of the breok
trout and the anglers' catch can be immediately affected by supplementing
the natural food available, The 1951 fall population estimate for

Section Z provided the basis for estimeting the amount of feood to be fed,

6@0&3‘%1.0& with other researchers
The faeilities of the station have been used from time to time by

other mombers of the Department and various universities and colleges,
bath for consultation and researeh, and we attempt to lend all possible

aid. An example of such mutual ceoperation is %o be found in the stream
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gaging program ecarried on with the U. 8. Geclogical Survey. The federal
ageney installed the varlous gages and has worked up flow tables from
the daily water level readings taken by the station staff inspecting the
weirs and fish-traps, The station snd the experimentel wakers have served
a8 & base of operations for several graduate students working em é.eetaxs,l
problems., During the summer of i9il, Dr. Irs T. Wilson mads an intensive
study of the sedimentation in ‘the Pish lakes,

Reseoroh undertaken away from Hunt Creck

The reeord would not be complete without mention of same of the .
investigstions awsy from the Hunb Creek drainage assigned to the residemt
biqlegilt and/or scme of his staff mﬁers. These inolude the exploratiry
field researches en the sea lawprey problem, the large-scale lake trout
fingerling marking for Iakcs’ Michigen and Huron in %he period 1Ll to 1948,
oontrel experimsnts en the various fin-clip combinations employed om the
fingerling lake trout, responsibility for tebulstion and anslysis of the
game and oreel roéords taken on the mle River Area and also for what
linited fisld imvestigations we have beon able o performthers, and
general supervision of and tabalati‘eni of the trap records and creel
eensus figures from Guiley Pond. Iu""idfd:lﬁon members of the Hmt Creek
staff have aided in tagging or marking ahigh ﬁaro;en'ksge of legal trout
reloased in the period 1oLk te 1951 :h 5»%rm outside the Hunt Creek
drainage, During the past decade a mbor of lakes in the vioinity have
been surveyed at the request of thq Fish Division in omﬁee'bion with
other problems, and short-term studies of __a. number of trout streams in
both the Upper and Lower Peminsulas have been candueted by staff members
or assistance hae been given %o such studies, At the request of the
~ Comservation emiuimv.; year-lmg rendom creel census was planned and

operated on the Fletcher Floodwaters by members of the station staff

during 198,
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I believe that it may be said in all fairmess that the Hunt Creek
Fisheries Bxperiment Station has served not enly as s broeck trout
rosearch station but also as ’avbioio‘gieal field station for the
Department ef Conservation in northern Michigan,

A nunber of the investigetions dealing with brook trout problems
of the Hunt Creek drainage hewe not yet beem publishcd. These will
be reported en as rapidly as time permits. Those who are interested
in what has already beem published are referred to the journals of
the Americen Fisheries Sooiety, the Progressive Fish Culturist, Michigan
Conservation, and ‘Ehc ameﬂaan Seciety ef .Iohth&nlagiﬁs and Herpetologists
sinoe 1940, where most ef the papers &na.‘stng with research done at Hunt
mared.

Cresk have Wppin
Although the station has beem in existence almost thirtesn years

%heré are still meny facts yet to be learned conceraning brook trout

end their proper management for the angler. It is generally mgreed by
trout ressarchers that the solentifis a&a;k on many of these problems
can best be oonducted from a field reWch station where ‘the Biolegim
baokground and the £ishing history have been reccrded, The Humt Creek
Fisheriss Bxperiment Station stands ready to odnmtinus such service in
brock trout studies,
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