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cengus results. Other research requirements made it desirable to comstruct
a series of by-pass channels, which could be soreened snd controlled, near

the middle of a 3,970-£oot-iong stretoh of stream designated "Section C.” &

_?Whoe area, 1,07 acres, as determined from & plane table map drawn to

a soale of 1 inch = 20 feet.

After the new chammels woere excavated, the entire flow of the stream was
diverted through them, so that conorete bulkheads could be placed aoross
the original chammel. The diversion of the water presented an excellent
opportunity to study the entire fish population of the seotion of stream
thus cut off, in & manner similar to that desoribed by Embody (1929).
diversion, to insure a complete count of all fish present in the delimited
area.

The delimited area consisted of two oontiguous, arbitrarily designated
sections which, to conserve space, will be referred to hereafter as II-A
and TII-A. Together, these seotions comprised 580.5 feet of stresm with a
total surface area of 0.131 acre. Individually, III-A, the upper of the
two sections, has a length of 298 feet, an average width of 9.2 feet, and
a surface area of 0.063 acre; II-A has a length of 282.% feet, an average
width of 10.5 feet, and s surface area of 0.063 aore. Stream flow, at the
time of the study, was approximately 6,500 gallons per mimite et & surface
veloaity varying, throughout the area, from 1 to 2.5 feet per second, as
dotemin?d with a Bentzel velocity tube. The water supply is almost
wholly of spring origin. In the sections concerned, dissolved oxygen is
usually present at the rate of 10.5 p.p.m.; dissolved carbon dioxide has -
never been found in excess of 2 p.p.m. and is usually absent; methyl- |

orange alkalinity is about 175 p.p.m., and the pH varies from 7.8 to 8.0
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as determined with a Hellige pocket comparator. Throughout both sections

the stream bottom is gravelly, composed of amoothly rounded glacial drif%

material ranging in size from that of a pea to that of & man's two fists,

the average about the size of a hen's egg. Very little sand is exposed

in the bottom, except for ocoasional bars formed behind natural obstruotions.
Bottom fauna investigations indicate that in both Il-A and III-A the

average square foot of bottom ylelds about 0.750 oubies omtimte:s of

~ bottom organisms during September. Ilarvae and pupae of caddisflies,

especially those of Mystrophora amerisans, surpass both mayflies and

aquatie Diptera in number and volume. Common mayfly nymphs are those of

Baetis vagans and B. brunneicolor, Paraleptophlebia praepedita and P. mollis,

and Ephemerella invaria. Among stoneflies, only nymphs of Isogenus frontalis

are often significant volumetrieally, slthough nymphs of Capnia manitoba,

Allocapnia torontoensis, leuotra sp. and Nemoura spp. are mumerically abundant.

The stream banks, which are seldom over one or two feet high, 'uupport

& mixed open atand of alder (Alnus incans), tamarack (Iarix laricina), white

cedar (Thuja ococidentalis), and aspen (Populus tremuloides). Aquatio

vegetation is of negligible amount in the seotions here oonsidered. There

are a few small beds of speedwell (Veronica comata); and algae S'nuohoria sp.)

form mats over the infrequent sandy areas.

Procedurs
On September 25, 1940, at 7:30 A.M., blooking seines of 3/8«inch
bar measure were doubled and placed across the stream simultanecusly at
points X and Y (Figure 1), and at the same time the flow was diverted into
the bypass channel by means of a tight sandbag dam at point Z. The lead

lines of the blocking seines were held tightly to the stream bottom and the
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intersections with the bank by a continucus row of large stones placed on
each lead line. The entire fish population in II-A and III-A was thereby
trapped. In about Li5 minutes most of the normal water content had drained
out of the area ocut off, and the fish present were concentrated in 20 to
30 small and more or less isolated poois.

At this time seining was begun; a li-by-Li-foot common-sense minnow seine
was used. All water areas were thoroughly netted, and most of the fish
wore taken in this way. Of the few fish taken by hand or with scap nets,

& majority wers muddlers (Cottus b. bairdii). The only trout in the area

were eastern brook trout (Salvelinus L. fontinelis). All fish captured were

transferred to a tud of fresh water, and later were counted and weighed by
species. Trout of legal size (7 inches or more in length) were weighed and
measured individually; messurements and scale gamples were taken from a
representative serles of the smaller trout. All fish taken by selning
wore released alive below the lower bloeking net after heing weighed and
measured. The entire day of September 25 was devoted to ocapturing and
recording the fish taken by seining.

Although nearly six hours of intensive seining effort had been expended
on less than 600 feet of stream, a small but noticeable mmber of trout and
mddlers remained in the blocked=off area of stream. It was decided to
leave the bloocking seines in place over night, and to treat the pools with
poison on the following morning. Accordingly, on Saeptember 26, at 7115 A.M.,
with the air temperature at 38%°F, and that of the water at L°F.,, 200 grams
of powdered derris root (5 per cent rotenone content) were mixed with
5 quarts of water, and a small portionof the mixture was sprinkled over the
surface of each pool in III-A, the upper of the two seotions, After about
ten minutes, trout and muddlers remeining in the area begen to die, and

were collected by hand or with scap nets.
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Because of spring seepage fram the banks and bottam of the stream, the
isolated poola gradually spilled over, and the poisoned water fram III-A
was slowly forced into II-A, where its conocentration proved suffieient %o
kill fish that had esoaped capture by ae.tning there. To prevent possible
mortality of trout below the area under observation, a sand-and-gravel dike.
was thrown soross the stream below the blocking net at point Y (Figure 1),
and the polaoned water pumped out of the lower end of II-A hy mesans of an
engine-driven diaphragm pump having a eapacity of 100 gallons per minmute.
Operation of the pump for a four-hour pericd removed most of the poisoned
water. A small noteh was then ocut in the dike and the remaining water
allowed to drain slowly from the isolated area. A careful inspection of
Hunt Creek on the following day indlocated that no mortality cocurred below

the isolated area,

Fish population of the drained arees
Only two species of fish were pregent in II-A and III-A: eastern

brook trout (Salvelimus f, fontinalis), and muddlers (Cottus b. ba.ir'dii‘).

Prom III-A, with o length of 298 feet, an average width of 9.2 feet, and a
surface area of 0,063 macre, 2 1.701'.&1 of 345 trou't and 90 muddlers was re-
covered. Pram II-A, the lower section, with a length of 282.5 feet, an
average width of 10.5 fest, and & surface area of 0,068 acre, 260 trout and
98 middlers were taken. Combining resulis, it may be seen that 605 trout
and 188 muiddlers were removed from 580.5 foet of stream having a surface
area of 0.130 sore. A further amalysis is shown in Table 1. On the basis
of meamrémants of the area and the totel mmber of fish recovered, it was
found that this section of the experimental stream was supporting fish at
the rate of 1;,619 brook trout and 1,135 muddlers per acre, or, in terms of

weight, 9L.L pounds per acre of trout and 9.68 pounds per acre of muddlers.
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It should be mentioned that an unknown but probably saall number of legal
trout may have been removed fram the restrieted study area during the

angling season which slosed om September l, 15L0. - ‘
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Table l.--Data on actual and oanloulated fish population of

Diversions II=A and III-A of Sectlon C of Hunt Cresk,

Montmorency County, Michigan, on September 25, 26, 19l0

Calculated Caloulated
Humber Total waight mmbsr pounds
Item eaptured {pounds) per acre per acre
Diversion II=A, srea 0.068 scre
Braok (7 inches or longer 10 l.64 1 2),,08
(L6 7/8 inahes 19 3,52 1,162 51.76
trout (less than I inches 1 1.43 2,51, 21.06
Muddlers 98 0.6} Lha 9.13
Totals . 358 T+23 5,264 106-33
= — e — : — =
Diversion 1lI-A, area--0.053 acre
Brook (7 inches or longer L 0.75 63 11.97
(L6 7/8 inches 58 2,55 921 ol
trout (less thaun l; inches 283 247 hoho2 39,22
Muddlers 90 0.63 1,429 959k
Totals 3z ,. 6.40 . 6,905 101, 57
Total area censused, 0.131 acre

Q/Brook (7 inches or longer 1 9 2.39 - 107 18,26
2 Li=6 7/8 inches 137 " 6.07 1,046 k6.33
trout less then }4 inches Lsh * 3490 3,66 29.81
© Muddlers 188 1.27 1,138  9.68
" fotals 793 13.63 6,05, 10,08

- —

J The average total lemgth of the 1l legal brook treut was 7.81 inehess

the average total length of the sublegal brook trout was 5.12 inches (137 speoimens measured);
the average total length of the fingerling brook trout was 2.83 inches (51 specimens measured),
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Of the 605 trout captured, 4O were marked fingerlings of hatchery
origin. Thirty-nine of these were relesged in Seotion C in August, 1940;
one was from & planting of hatohery-reared fingerlings made in the sestion
in October, 1939. The hatchery~reared trout made up 6.7 per cent of the
total trout population; all were 1;:: than legal length (7 inches) at the
time of the study. By weight, hatochery trout made up 2.7 per cent of the
oaloulated total weight of trout per acre. Since all the trout planted
in Hunt Creek since 1930 have been marked, all unmarked trout are

presumably of natural origin.

Sise distribution of the trout population

Data from all :paoimez_u obtained fraﬁ II-A and III-A were combined to
draw up & size«frequency table (Table 2 and Figure 2). The table and the
figure show that & great majority of the trout preaent were fingerlings
(less than |, inches total length)., Of the 605 trout saptured, 2.3 per cent
(1l;) were 7 inches or more in length; 22,0 per cent (133) were betwsen
!, and 6 7/8 inches in length and were olassed as sublegals and 75.7 per cent
(L58) were ﬁngerlings. By weight, legal trout mede up 19.) per cent,
sublegals IiB per cent, and fingerlings 32.6 per oent of the total weight

of the trout ocaptured.

Comparison of the populations of the two areas
The populations of II-A and III-A have been caloulated separately to
determine what differences existed in the components of the total population.
The lower section, II-A, was slightly ths larger, had more and larger pools,
snd better underwater cover. In II-A the pools were 1.2 feet in average
depth while those of III-A averaged 1.0 foot. In II-A was found the largest

namber of legal=length trout (10 as compared with L), and also the larger
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Table 2.,--Length-frequensy distribution of brook trout
found in Diversions IX«~A and II1I-A, &Mon o,
Hant Creek, Septamber 25, 26, 1940
(Includes L0 marked hatchery trout)
Range in |  Number

total length, | Of specimens
(millimeters). | in group

55- 59 10
65- 69 7

85~ 89 37

90= 9l
& 95- 99

100-10}

105-109

110-114
~115-139 -
12012

125-129

130-13k

135-139
140-1ly

519
15,
e

V The length~frequency distribution of brook trout less than 100 millimeters
total length was determined from a sample of 17, fish from Seotion €
measured on September 2, 1540, Ths percentages of fish in sach sire runge
of the latter sample was applied to the total nmumber of fish &ladsed as
"fingerlings® in the population count, This procedire was followed because
of lack of time to measure all trout captured.
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Figure 2.-~The length-frequency distribution of the entire brook

trout population of II-A plus III-A, September, 19L0
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mumber of sublegals (79 as compared with 58). The mmber of fingerlings,
however, was oonsiderably less (171 as compared with 283) than in the smaller
and slightly shallower upper seetion. Corresponding caleulations on mmbers
and pounds per aore were on a similar soale. The totel poundage of fish re-
moved from III-A was at the rate of 101.57 pounds per acre as oompared with

106.33 pounds per aore for II-A. (Table 1.)

An analysis of difficulty of capture

0f some interest was the degree of difficulty with which the trout
and muddlers of various eizes were captured, Seining astivities were
initiated a.i soon ag the wator level had dropped to s point whers thsre
was little flow between pools, and continued on the following day for about
345 hours in jbhe morning. By that time it was thought that more than half
of the fizh present had been removed. In both diversions, exactly 50 per cent
of the legal brook trout were taken in the morning soininé, roughly one-half
of the sublegal trout, and epproximately 63 per cent of the fingerlings.
Capture of the muddlers varied considerably; in III-A sbout L1 per cert
were taken in the morning seining, while in II-A only 3.1 per cent were
taken at that time (Tables 3 and ).

In III-A, the percentage of trout removed by seining (both afternoon
and morning) was 91.9 while poison accounted for 8.1 per cent (27 fingerlings
and one sublegal trout). The percentage of all fish removed by seining,
trout and muddlers combined, was 81.l per cent, by poison 18.6 per cent.

The rotenone was e‘apecially helpful in recovering small mddlers, which
often escape a net by burrowing in the gravel and rubble of the bottom.

In II-A, the percentage of trou£ taken by seining was 86.2, by poison

13.8 (24 fingerlings, 12 sublegal trout). The peroentage of all fish taken

by seining was 72.6, by poison 27.L.
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Iable 3s=~Amalysis of difficulty of eapture of fish population
of Diﬂruion III-A September 25, 26, 19140

Pcroon

~Date, %ul “Total wcightf , ® of
1900 Iten | mmber (grams) Wi zumber | Total weight
September 25 Brook trout .
"~ Over T inches 2 3 50.0 .8
A, seining I#6 1/8 Snches ] 33 716 56.8 61.9
 Llews W i; inohes | 18l 706 65.0 62.9
Cottus 37 15T e 55.2
September 25 B‘fo'ek"ﬁ'euf". |
 Over T inches - 2 199 5040 58.2
P.M. seining Li~6 7/8 inehes 2, L2y 3 TL 37.1
: “Less than ki inches ” 72 BN -7 & E- T - 29.1
Cottus Cwes wir 0.0 0.0
September 26 '. Brook trout '
‘ Qver 7 inohes sae awns 0,0 0.0
poisoning h=6 7/8 inches 1 1 i1 1.7 1.0
Less than L; inghes 27 88 } 96 8.0
| Cottus 53 127 8.8 B8
Total fish ‘.Brook trout ‘ | o ,
removed by ‘Over 7 inches 4 o3he 00,0 . | -100.0
all methods =6 7/8 inches 58 1,156 100.0 100.0
September 25, 26 Less than L inohes | 283 1321 VIWIO” - 100.0
' 1 Cottus 90 28 10,0 100.0
. Totals ks 2,903 1100.0 100.0
Brook trout removed by seinming 317 2,520 T 9149 96.2
Brook trout removed by poisoming 28 99 8.1 3.8
All fish resicved by seining 351 2,677 - B4y 92.8
All figh removed by poeisoning 81 226 | - 18.6 7.8
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Table lj.~-Analysis of diffioculty of capture of the figh popnlation
of Diversion II-A, September 25, 26, 19i0

" Tate, T Total | Total weight Tcro%c of ~
1940 Ttem _| musber (grams)  TOGRL mmbo’t" T Xotal weight _
September 25 Brook trout S 1 s

‘Over 7 imohes 5 387 50.0 - 52.0
A.M. seining - lg6 7/8 inches 35 713 z.u.s Lk.6
Cottus | 3 17 3.1 5.8
September 25 Brook trout ' .
S Over 7 inches 5 356 A L8.0
P.M. seining L-6 7/8 inohos 32 662 o 5 11.8
A Less than l; inches Ls ih 26.3 26.8
September 26 Brook trout | | | o
' "Qver 7 inches ebe Ty 0.0 0,0
poisoning L=6 7/8 inches 12 222 15.5 13.9
' ' ' Less than [} inches 2l fa1 1.1 12.5
Cottus 72 211 | 73.5 . 72.8
Total fish Brook trout | ,
removed by | Over 7 inchew 10 3 - 100.0 1 100.0
all methods b6 7/8 inches 19 1,597 100.0 100.0
September 25, 26 Less than ! inches 1n 650 100.0 - 100.0
_Gati‘hu B 98 291 100.0 100.0
Totals | 358 3,281 100.0 100.0
Brook trout removed by seining - 22L 2,687 86.2 : 89.9
Brook trout removed by poisoning 36 303 13.8 10.1
All fish removed by meining 260 2,767 : 72.6 8h.3
All fish removed by poisoning o8 s, 27.4 15.7
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To demonstrate further how much error would be introduced by con=-
sidering results obtained by seining only, the percentage of the weights
removed from the two sections by seining and by poisoning are shown in
Tables 3 and l;. For example, seining alone acoounted for only 8L.3 per cent
of the total welght of fish taken from II-A. Seining appears to have been
more efficient in III-A, where nearly 93 per sent of the total weight of
fish eaptured was teken by this method.

On the bagis of the percentage of trout removed by seining, II-A
might be classed as "moderately difficult to seine,™ and 1II~A as "easy to
seine,” if data obtained by Trippensee (1937) on New Hampshire trout streams
are applicable to Michigan trout waters.

The diseorepancies that ocan be noted in Tables 3 and L betwoen. the
populations found by seining, and those found by seining plus poisoning,
present further proof that seining alone camnnot remove all the ﬁlh from
even a small area of stream unless conditions are extremely favorables and
these conditions (such as gently sloping shore, smooth bottom with no roocks
or snags, gentle current, etc.) seldom ocour in normal frout streams. It
should be remembered, too, that the geining discussed here was conducted
with & water level o low as to almost isoclate the deeper pools, and with
no interference in the seining operations from the effects of water currents.
Had the water level and current been of normal proportions, we probably

could not have taken as many fish by selning as are shomn in the tables.

Age and growth
From the 605 brook trout emmerated in the total population of the two
bloqked-off areas, & more or less random series of soale samples from
95 individuals were studied. This series was augmented further by a study

of the scales of 27 brook trout collected from the same general stream

area in the ocourse of the September seining of the experimental stream for
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marked brook trout. ZThe growth history of the brook trout in Sestion ¢
wag determined from body-length measurements and soale measurements from
71 wild fish of the 122 fish whose mges were determined. All scales
(except for 33 smll trout of the O age-group and 19 from the I age-group)
were mounted on mioroscope slides in g;l.yoerin-gohtin and studied on the
nd.'c’roprojoct:lon' machine under & magnifioation of 90X, Soales of the fish
noted in the exception were in water mounts viewed under a binoeular
microsoops or on the microprojector, and were examined to determine as
closely as possible the upper and lower limits of the size ranges of the
0 and I age-groups respectively.

The #ata relating to age and growth suggest that the brook trout on
the upper reaches of Hunt Creek are relatively slow-growing. From Table §
and Figure 3 it will be noted that the average calculated total length of
brook trout in this stream does not reach the legal size of 7 inches until
sometime during the fourth summer of life (age-group III). Accordiag to
the length meaguremsnts and growth calculations from seale measurements,
the average total length of the wild brook trout in Section C at the end
of one year is slightly more than 3 inches; at the end of two years, 5
inches; at the end of three years, just under 6 7/8 inches; at the end of
3 3/1; years, 8 inches. (The average total length of 9 fish showing three
anmli at the time of the population study was 8 inches.)

The average total length of the "youngwof-the-year” (spewned the
previous fall and showing no ammuli on their seales) was 68 millimeters
(about 2 5/8 inches). The size range of the fish in ths 0 age-group was
from 57 to 81 millimeters (sbout 2 1/4-3 1/L inches total length). An

overlap in the sise ranges of the several age groups was noted (Table 5
and Figure 3). Brook trout in age-group I ranged in sise from 2 3/1; o
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Table 5.—Aotual and caloulated total lengths (in inohes)
of wild brook trout in Section C of Hunt Creek, :
September 21;-26, 1940

' Average oaloulsted

Number of - Average . total length of B S

Age-~ soales total length : f.’uh at nnnulut | PRange in measured
__group studied (moagured) I 1 2 3 1 total lengths

! o ket 553"’3 : e} RB0-5B

~ Totals or

averages U'go R T N & 2:.@ 5,00 | 6.81 . 2,80 - 9,45

\; Indicatoa mnnber of soalu on wh'lch mousurmentn were m&d-.
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Figure 3.--Average calculated total lengths of Hunt Creek
brook trout (solid line), and New York State brook trout
(broken line) at the end of various years of life
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5 7/8 inches; those in age-group II were found to vary in size from L 3/l
to 8 5/8 inoches; and fish in the oldest age-group, III, were found to
range in size from & 5/8 inches to 9 1/2 inches. Such an overlap in the
size ranges of the various age-groups makes it impossible to predioct the
ages of the various elements of the brook trout population from their total
lengths.

Although the growth ocurve drawn up from the average calculated total
lengths at the end of the various years of life indicates that the brook
trout from this part of Hunt Creek do not reach legal gize until scmetime
during their fourth summer of life, actually & small portion of the popu-
lation does exceed the size of 7 inches total length during the third
sumer (age-group II). At the same time it should be pointed out that
not all of the fish found to be in their fourth summer of life (age-group III)
were of legal size. Since the population atudy wae conducted shortly after
the close of the 1940 trout season, it is very possible that the anglers!
ocatoh reduced the nmumber and the average size of é;n brook trout recorded
in age=groups II and III, as the law permits the angler to keep only thosse
fish taken by hook and line whioh.are 7 inches or longer.

Some ocomparative data on the age and growth of brook trout in 13 trout
streams in New York state are given by Hazsard (1932). In this study it
was found that the average calculated totallength at the first anmlus was
slightly less than 3 3/L inchess at the second amnulus, slightly less than
S 3/8 inches; at the third annulus, 6 5/8 inches. Apparently the brook trout
in these Kew York streams grew at a slightly faster rate during the first
two years of life than do the brook trout of Hunt Creek, but exhibited a
diminished rate of growth during the third year. The growth curve for the

New York fish is presented also on Figure 3.
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Comperisons were also made of the average total length of brook trout
of various ages from three other Michigan brook trout waters (unpublished
data) and with the data presented by Ricker (1932) for the growth of (ntario
brook trout. wWithout going into detail here 1% may dbe said that the
BHunt Creek brook trout grow the dlowest of brook trout in any of the waters
on which data are available. The comparative data suggest that the length
of T inches 1s reached in the other streams for which camparative data are

avallable during the third instead of in the fourth summer of life.

Distribution of the brook trout pepulation among age-groups

The diltribuﬁoh of the brook %rout population among the wvarious
age-groups is of considerable interest. If it is nicunod that the sample
of fish which was studied for ages is representative, the percentage
of the total population of wild brook trout of the two diverszioms in the
various age-groups may be oalculated from the percentages cbitained from
a study of the soale samples.

Table 6 presents the number and percentage of fish found in the various
sise ranges (7 inches or larger, L.0-6.9 inches, 2.1-3.9 inches) of the
sories of scales whioch were studied for age. The percentages obtained
were then applied to the known length-frequonof distribution (Table 2) to
caloulate the total mmber of wild fish of the several ages in the yarious
size rarges (Table 7).

Where fish of the same age ocourred in more than one size range, the
sum was determined. %The percentage of the total population of wild fish (565)
in the age-groups was found by dividing the number in each age-group by 565.
Acoording to this latter caloulation, 6.7 per cent of the wild brook trout
population were "young-of-the-year” (no anmlus on the soale), 30.8 per cent

were two summers old (one anmulus), 19.8 per cent were three summers old

(two annuli), and 2,7 per ocent were four summers old (three anmuli).
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 Table 6.~=Age and sisze distribution among 95 wild brook h-cut
‘from Diversions II~-A and III-—A, Section G, Hunt Creek,
September 25, 26

. 1940

Number of wild breok
trout from II-A and

~ Bumber (and pon,ontn.go) of

brock troeut in sample in

8i III=-A who : o __each sl
(:;c;::f‘”” were deter.;i:;. D X - “ETP i1
2.1 - 3,9 C ﬁ 3 ' s see
| T | es _(36.5) [ -
R A toare | oy | ooy
7-0 - 905 314 tsee a0

s
(35.7)

9
- (6hs3)



Table 7.-=-Distribution among the various age-groups of the wild
brook trecut population of Diversions II-A and III-A,
Seotion C, of Bunt Creek (as determined fram the
data presented in Table 6)

Aoctusl mumber of
wild brook trout Caloulated mmber of wild
S8ise range in IXI-A and III-A brook trout in age-
(inches) in sige range [:] I 5 111 | Totals
2.1 - 309 2‘15 26!1. 151 ene ene us
l;.O - 6.9 136 (XX ] 23 101 6 136
7.0 "’905 m see sen 5 9 lh
Totals 868 26, i 12 15 565
Caloulated peroentage of wild
brook trout in II-A and III-A k6.7 30.8 19.8 2.7 100.0
in eash age-group
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If 1t 1is assumed that the population count in II-A plus III-A is
representative of Section C of Hunt Creek, the age composition of the wild
brook trout populaticn of Section C in September, 1940, would be as follows:
age~group 0=-2,155 fish; age-group I--1,421 fish; age-group II--91l; fish;
age-group III--125 fish; total population of wild brook troute-l,615 fish
(Table 8). The above figures were determinsd by applying the percentages
obtained in Table 8 to the caloulated number of wild fish per acre as
shown in Table 1, and then multiplying the results by 1.07, the measured
water aoreage of Seotion C of Hunt Creek,

It is of interest to note that if the caloulated population of tilil
fish of legal size (11}) is correct, the 15L0 mnglers' catoch was approximately
SO per cent of the standing erop of legnl brook trout, since the intensive
oreel census records for Sestion C in 1940 show a eatch of 113 legal broak

trout.
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Table §.-~Caloulated age and size distribution of the wild brook trout
in the total estimated wild broek trout population of Section C
(area 1.07 aores) of Hunt Creek, September 25, 26, 1910, with an
estimate of the percentage of survival from age-group to age-group.
(Figures in parentheses indicate the percentage of uoh age=group
in each sige range)

G p

Item 0 11 I11 Totals
Caloulated number of wild brook trout in size range 2.1 - 3.9 inches 2,155 | 1,233 vee 3,388
(100.0) (86.8) (73.1)

Calculated mmber of wild brook trout in sisze range lj.0 = 6.9 inches: ' 188 875 L6 1,109
(13.2) (95.7) (36.9) (24.0)

Caloulated nmumber of wild brook trout in size range 7.0 =~ 9.5 inches ove vee 39 79 118
(L.3) (63.1) (2.6)

Distribution of oaloculated total brook trout population of ' 2,155 121 9 125 L, 615

Section C among the age-groups (100.0) | (100.0) (100.0) (100.0) (100.0)
Peroentage of wild brook trout surviving from previous age-group 100.0 65.9 6L.3 13.7 ene
Caloulated survival from 1,000 young-of-the-year brook trout 1,000 659 L2l 58 cee
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Percentage of fish surviving from one age-group to the next
From the data awvailable through the calculations demonstrated in

Tables 6, 7, and 8, the percentage of the ealoulated total population of
Section C in the warious size ranges and age-groups may be estimated.
The number of fish surviving from one age-group to the next may be regarded
ag an index of mortality from year to year, if it is assumed that the factors
ocausinz mortality between the several age-groups are the same from year to
year. A survival of 65,9 per ocent was found to exist between the first
and second summers; between the second and third summers, 6lj.3 per cent;
between the third and fourth summers, 13.7 per cent (Table 8). The mumber
of fish surviving to the end of the secand, third, and fourth summers from
1,000 young-of-the-year would then be 659, L2li (of which 18, or Lj.3 per cent,
would be of legal size), and 58 (of which 36, or 63.1 per cent, would be of
legal size). In other words in Section C of Hunt Creek only Sl (36 plus 18)
brook trout out of 1,000 fingerlings reach the legal size of 7 inches total
length by the end of the fourth summer of life, or 5.l per cent. If the
oreel oensus figures for Section C for the 1940 season indicate the true
situation, the angler takes only about 50 per cent of the legal trout
present and the return Yo him per 1,000 fingerlings would be in the neighbor-
hood of 2.7 per cent, or approximately 27 legal fish ocut of every 1,000
young~of-the~year brook trout aveilable in the late summer. Probably the
most important funotion of the Funt Creek Fisheries Experiment Station
will be to determine what happens to the other 97.3 per cent and whether a

greater return to the angler can be effeocted in any practisable way.

Coeffioient of condition of the brook trout in
Section C, Hunt Creek
Enowledge concerning the condition of the brock trout, that is, whether

the fish are heavy or light for their respective lengths, is of interest
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in connection with their rate of growth. 5Since measurements and weights
were available from 1ll); speoimens of the population, the coefficient of
oondition (K) was calculated for these fish. This series of coefficients
is almost entirely for brook trout exceeding 100 millimeters total length
(approximately l; inches). Neither time nor facilities for the ascurate
weighing of fingerling fish were awailable during the population study.

The coeffieient of condition (K) was ealoulated from the formula

K = welght in grams x 10,000
standard length in millimeters3

The average K for the 1l specimens (sise range 98-2L,0 millimeters
total length) was found to be 1.1469, and the K's ranged from 0.970 to
2.029 (Table 9).

The brock trout for which coefficients of condition were determined
were separated into 10-millimeter size groupings starting at 90 millimeters
and running to 24,9 millimeters. The aversge K for each group was determined
and plotted against the average total length (Table 9 anmd Figure L;). The
table and chart appear to demonstrate that the larger fish were in better
condition (were heavier for their lengths) than were the smaller fish. The
larger brock trout, particularly those above 150 millimeters total length
(approximately 6 inches) were approaching sexual maturity, or were sexually
mature and preparing for the spawning season, which may partially explain
the domewhat higher average values obtained for the larger fish,

The average values of K found for the Hunt Creek brook trout are
somewhat higher than the values of K published by Hazzard (1932) for 18
New York trout streams, and by Klak (1941) for three West Virginia trout
streams. Since live weights were taken in this study and dead weights (after
several hours in the oreel) were used by these other workers, this may at

least partially explain the higher averags conditlon of trout in Hant Creek.
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Table Q.s=Summary of coeffiecient of conmdition of
wild brook trout population of Diversicns II-A
and III-A, Section C, Hunt Creek,

" September 25, 26, 1940 '

ey

“Bize range “Number

in total length R S | Range in

(millimeters) _specimens | ccefficient of condition
90 = 99 . § 1.270 1.270
100 - 109 1& 10135 - 1-729 1.3230
110 « 119 33 15208 - 1,686 1403
120 - 129 21 0.970 = 1.700 1.l30
130 - 139 2l 1.158 - 2,029 147
114,0 - 1}.[.9 ' : ]3 102% - 10826 10)479
150 = 159 12 - 1.331 « 1.806 1.566
170 - 179" 7 1,285 - 1,799 1.547
180 - 189 3 1.480 « 1,731 1,56}
190 ~ 199 2 1.497 = 1.593 1.5L5
200 - 209 1 1.772 1,771
210 - 219 L 1.577 - 1.726 1.643
220 - 229 oS ese (X 2]
230 "'239 i ose ' L XX ox's

Totals or A

averages Uy 0.970 = 2.029 1169
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Mgure h.-—hltﬁwp between average total length and average coefficient
of sondition of brook trout in II-A and III-A, Section C,

Bunt Creek, Mcntmorency County, Michigan,
WOE, 19w
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Summary
1. The oconditions which made possible the study and the methoda used

to make an exact population count of 580.5 feet of Seetion C of Hunt Creek
in Mentmorency County, Miohigan, were desoribed. To the best of our
knowledge, the figures obtalned represent a 100 per cent sapture of the
fish present in the blocked-=off area.

2. A total population of 605 brook trout and 188 muddlers wes found.
The ocaloulated number of trout and muddlers per acre of stream was determined
to be 4,619 and 1,135 respeotively, or, sxpeessed in pounds per acre, 9L4.}40
pouﬁds of trout and 9.68 pounds of muddlers. Hatchery-reared trout,
recognizable by the fin combinations which had been c¢lipped on their
release, made up 6.7 per ocent of the actual trout population and 2.7 per cent
of the caloulsted total weight of trout per acre.

3. Of the total number of trout &ptured (605), some 2,3 per cent were
of legal size, 22.‘0 per cent were from L, to 6 7/8 inchee in sige, and 75.7
per cent ranged in size from 2 1/8 to L inches total length.

L More legal trout and trout of sublegel sisze were taken from II-A
where the pools were slightly deeper than from III-A, which was relatively |
shallow., However, more small trout were found in III-A than in II-A.

5. An snalysis of the difficulty with whioh f£ish were captured from
the blocked~off areas indicates that population studles oconducted with the
use of the seine as the sole method of capture ecamnot be expected to be
more than 80 per cent accurate, even under the most favorable conditions.

6. Age determinations on s series of scale samples from brook trout
in the population demonstrate that the brook trout of geotion C do not

reach the legal length of 7 inches until their third summer, when about
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L.l per cent of the fish of that age are longer than 7 inches total length.
About 63 per cent of the four-summer-old brook trout will have reached
the legal eisze of 7 inches, total length.
7. The caloulated percentage distribution of the brook trout population

of Section C of Hunt Creek among the various age-groups was as follows:

0 I I II1
Ibe7 30.8 19.8 2.7

8. Data on the aoefficient of oond;ltion _(K) for the brook trout of
Seotion C of Hunt Creek demonstrate that the fish were rather heavy for
their length, sinoe the average values obtained were somewhat higher than
K's published by other suthors for brook trout. The high values cbtained
may have been somewhat influenced by the approach of the spnﬁing season

or may have been high beecause they were based on live weights.
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