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Introduction

¥anagement of trout waters to maintain dependably good angling
is being discussed by fisheties biologists and fisheries administrators,
but at present such menagement would be difficult because of the lack
of baesic data. TFor exarple, almost no informetion is available as to
the composition of typical trout streem populations, the variation in
such populetions in different habitats, the seasonal changes to which
they are subject and the effects upon the populations of angling and
artificisl plantings of hatchery-reared trout. Although a number of
studies have been made of the fish food supply and the feeding hebits
of trout, no one has setisfactorily correlated these investigations
so as to demonstrate selectivity or noneselectivity in feeding or the
influence of & given number of fish upon the asbundance of bottom food

orcenisms,
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Embody (1929) determined the number, species and size of fish in
& New York trout stream by temporarily diverting the flow of a short
section into an old channel., Greeley (1933) develored the procedure
of blocking sections of streem for seining and has saupled & number
of New York streams in this way. Further results of this method have
been reported by Moore et al (1934) in ¥ew York and by Trippensee
(1937) in New Hampshire. The latter critically evaluated the method

for different bottom types,

Purposes and Methods

This investigation of sample sections of Michigen trout streams
was made:

l, To determine the number of trout present,.

2e To learn the proportion of other fishes found in association
with trout,

3. To find out the changes in numbers and species occurring dur-
ing the summer,

4. To deterrine age and coefficient of condition of the trout
from scale samples, weights end measurements of the fish taken,

5. To learn the degfee of stability of the various species by
marking captured fish and by removing the entire population in one
section each month,

The three streams investigated were the South Branch of the Pine
River (Alcona County), the Little Manistee River (Lake County), and
the North Branch of the Roardman River (Grand Traverse County). Three
portions of the South Branch of the Pine and two of the Little Kanistee
were studied in June, July, August, and September; on the North Rranch
of the Boardman two sections were serpled on July 1 and 2, whereas three

were studied during late July and mideAugust, The sections were chosen
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at random, but the wildlife technicians who located ther were instructed
to select a variety of seinable habltats on each stream, The physical
data and habitat characteristics of the several stream portions under
consideration are presented in Tabls 1,

The field methods used in the cemsus work have been described by
Greeley (1933). These methods were followed except for certain addi-
tions and refinemente. Chicken-wire was found to be the most suitable
meterial for supporting the blocking seines, as shown in Flpure 1.
Specially constructed J-shaped iron stakes approximately two feet long
were used to hold the lead lines of the blocking seines to the stream
bottom. Plane table meps were prepared for each census area (scale
1 inch = 10 feet)., Depths and bottom types were plotted on these charts,
Areas were determined by use of & planimeter, and lineal distances were
calculated with a may measurer. Streem velocities were obtalned by
determining the time required for a match to move 30 feet (measured
distance)e.

Refore any section was seined, a bottom-food sample was collected
with a one squere foot sampling net from the dominent bottom type of
that particular section so that some measure of availability of food
might be obtained kete for comperison later with the food found in
the stomachs of fish taken from that particular section,

The fisr of each species were counted, weighed, scale~sarpled,
and measured alive in the fleld., Weights were taken in grams; standard
and total lengths were recorded in millimeters. Live weights of the
fish were readily obtained throush the use of a Chatillon spring balance
(500 gram cepacity) equirped with an adjustable dial. A small pan of
fresh water was placed or the balance to keep the fisk alivey the

additional weight was automatically corrected wit: the movable dial.
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census
In 211 but oneAsection of each streem the fish were released alive

after the pertinent data had been recorded. Before release they were
marked by fineclipping, different fins being removed each month so
thet when recaptured it was possible to tell when they had first entered
the catch, The total population from one section of each stream was
preserved each month for & detailed stomach anelysis. These fish wers
counted, weighed and measured before initiasl preservation in ten per
cent formalin,

The efficiency of the general method of stream census was not
tested as extensively as might be desired, but results from one test
on the lower census area of the South Branch of the Fine River, cone
sidered the most difficult to seine, indiceted that with the probable
exception of the muddlers,}/a very small percentage of fish (all species
of minor importance) escaped the original count. On August 13, 1937,
the lower census section was blocked and was seined in the usual menner
(Pigure 2) until no fish was caught or only an occasional muddler was
taken, at which time seining efforts normally would heve been stoppede.
After & period of four hours, during which the section was left un-
disturbed with blocking nets in place, seining was resumed. The fish
captured in the check seining consisted of: 6 black-nosed dace, 6 com=
mon suckers, and 4 muddlers, These fish ropresented a total weight
of 9 grams,

After this additional seining, the entire crew of seven men lined
up at the bottom blocking seine and walked slowly upstream, probing
all places where fish might be concealed., Only one fish was observed,
a2 blacke-nosed dace so small that it could escape through the meashes of

2 fine=meshed comzon sense minnow seine,

%*
Scientific names are given in Table 2,
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During the course of the regular seining, 131 fish (see Table 3)
were captured, representing 89.1 per cent of the total number of fish
taken in both regular and check seinings. It should be noted that
ne trout were caught in the second seining, and as none was observed
by the careful scrutiny of the crew at the conclusion of the efficiency
test, it was assumed that the entire trout porulation of this particular
section hed been captured by the regular procedure, If 89.1 per cent
efficiency could be obtained on the most difficult section to seine,
probably the fipures given for other sections closely approach 100 per
cent,

Other tests of the effieciency of this particular nethod of stream
census were conducted during the past summer by Trippensee (1937) in
New Harpshire trout streams. All of the sections studied by us were
similar to those classed by him as "relatively easy to seine," Im
this cless he estimates the efficiency of the method as between 90 per
cent and 100 per cent,

No corrections have been made in the calculasted populstions per
acre end per mile as given in this discussion, inasmuch as the test
on the Pine suggests that for trout the error in this method is neg-
ligible,

_
Density of Fish Populationsf//

The species of fish,and the crayfish, which were encountered dur=-
ing the population studies are listed in Teble 2, Brook, brown and
reinbow trout were present in both the South Branch of the Pine River
and in the Little Manistee River, but only brook end brown trout were
taken in the North Eranch of the Boardman River., Com:ion suckers, md-

dlers, black-nosed daceg, and crayfish occurred consistently in all

* 7 lo artificial plartings of fish were made during the period of

CeENnsSus .,
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three streams. Oreek chubs, sticklebacks, and lampreys were caught
in two of the three streams, Johnny darters were taken consistently
only in the Little Menistee River. The remeining species (golden
shiners, mud minnows, yellow perch, bullheads, and bluegills) were
seined in sections of only one stream,

Numerical results of the population studies on the various stream
sections will be found in Tebles 3 to 10, and consist of the monthly
total of the several species of fish found in each section, the cal-
culated number and weight of fish per mile and per acre of streem,
based on the actusl number and weight of fish determined for each
section, The computations of the mumber of fish and weight per acre
provide the best figures for comparing populetion densities in differ=
ent sections of the same stream and other streams.

Ho calculations of populetions have been made for entire streams
on the basis of the sections sampled as in most instances the censuses
were conducted in portions of streams representing particular troutb
habitats which could be studied by this methods m"eliable estimates
of the population of entire streams cannot be computed unless the
proportion of the various hebitats are accurately knoevm for the entire
stream. The calculations per mile and per acre are representative
only for the particular habitats studied, and even these figures must
be considered tentative because of the extreme variation encountered
in similar enviromments in differrnt months (Tebles 3 to 10),.

To deterrine what relationship, if any, exists between trout
stream habitat and calculated populations of fish per acre, the salient habitat
charaecteristics of the various sections are given in Taeble 11 together
with the average number of fish and calculated average weight of fish

per acre, A numerical rating has also been used to facilitate comparison,
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On the basis of the available deta, the most productive stream, in
pouds per acre of fish and number of trout, is the Little Manistese,
followed by the South Branch of the Pine. The North Branch of the
Boardmen was poorest in calculated numbers, pounds of fish and pounds
of trout per acre. From the fisherman's standpoint, the Little
Manistee River was also the best, since it produced more legal trout
per acre than the South Branch of the Fine or the North Rranch of the
Boardrean. One section of the latter showed no legal trout at any time
during the investigetions,

The most productive sections were those which, according to past
standards, had a relatively unproductive bottom typee-chiefly sande
Those sarpled areas which were dominantly of gravel were comparatively
low in fish production (Table 11), The one characteristic common to
the three most productive sections encountered during the course of
the study was a greater average depth than was found in the remaining
five sections; the average depth of these three sections (lower,
South Branch of the Pine; upper and middle, Little Menistee) average
between 14 and 18 inches, while the remainder averaged between 9 and
11 inches in depth. The greater depth of the water may very possibly
be an important limiting factor in determining the carrying capacity
of ®h & stream, since this was the only favorable habitat character-
istic present in two sections of the Little Manistee River, both of

which led, in general, in production of trout and other fish,

Stability of Fish Populations

Some measure of the gtability or motility of the fish population
of the sections investigated may be calculated from the receptures of

fish marked during the course of the work. In the South Branch of
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the Pine River and in the North Branch of the Boardman River all fish
seined in both upper and lower census sections were fineclipped and
released after all pertinent date had been recorded. This procedure
was also followed on the upper section of the Little Manistee River,
A different fin was removed each month (except in the case of the
ruddlers); thus in succeeding months fish which had been captured pre=-
viously were readily separated from more recent inhabitants of the
census section,

Analysis of recaptures has been made by considering the total
number of trout (all species combined to obtain a sufficient number
of individuals), suckers, and muddlers, in the stream sections where
receptures were made, The percentage of marked fish which remained
from month to month in the section are showm in the horizontal columns
of Tables 12 to 17 and are calculated from the number of fish recovered
bearing marks of the preceding month, The net percentage loss (which
may have been due to migration, capture by fishcrmen, predation or
other causes of death) is calculated by subtracting the total number
of marked fish recovered in any month from the number of marked fish
released during the previocus month, end dividing the result by the
number of suc;. fish released in that month,

Tebles 12 to 14 indicaete that the net percentege loss of the
trout population from month to month may be anywhere from 44 to 94
per cent, The suckers and the muddlers suffered a similarly high
loss from mwonth to month, varying from 69 to 100 per cent., In the
North PRranch of the Boardman River end in the Little Manistee River
none of the marked minnows or coarse fish were ever recovered in

successive months, indicating that a completely new population had
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moved in between the detes of sempling. =Zvidence of migration,
probebly of a minor nature, may be inferred from the results of the
monthly removal of the fish from the middle sections of each of the
streems, Tables 4, 6 and 9 conclusively demonstrate that these
sections were repopulated within thirty days.

These date, which definitely suggest that populations of stream
fish, both trout and associsted species, are relatively unstable in
specific areas of stream during the summer months, indicate that
calculatioms of stream populations from counts on one or two short

sections of streem at only one pcriod during the year are unreliable.

Age Groups Represented in Populations

The trout scales collected during the investigation were cleaned,
mounted in glycerin-gelatin and read by the use of & micro-projector,
Scale sarples were taken from all trout of lepgal size (7 inches, total
length) encountered in the census sections, and from all the smaller
trout, except where it was obvious from length measurements that they
were in their first summer of 1life,

The results of the age study are presented in Tables 18, 19, and
20, in which the total number of trout of each species in each age
group by wonths are given for the three streams. The rore significant
facts are also shown in Figures 3, 4, and 5,

It appears that the trout populaetion in the cemsused vortion of
the North Branch of the Boardman is somewhat abnormal in the distribu-
tion of the age groups, sinee the population consisted almost entirely
of trook trout of the O group and brown trout of the 0 group. The
distribution of the age groups of the trout population in the South

pranch of the Fine River and the Little Kanistee River were more normal
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in that older are groups were represented. The South Branch of the
Fine River, however, had no brown trout of the O group, although two
adults were taken,

Rainbows decidedly predomin:ted in the trout population in the
Little M-nistee (see Fipure 3). This predominence prevailed despite
the fact that almost 50,000 brown trout,end no rainbow trout, were
planted in this area in the last 4 years,

Although the rainbows are by far the ;ost numerous of the trout
in the Little Manistee, and nake up the major part of the anglers'
cateh in this stream (Shetter ¥S.), this species is not as available
to the fishermen as the brooks and browns since according to Greeley
(1933) a lerge proportion of the young descend to Lake Nichigen before
reaching the legal size of 7 inches., Greeley also reports that only
2642 per cent of the rainbow trout collected on the Little Manistee
in August, 1930 were of legal size in their second growing season,

If they hed migrated to the lake before the next fishing season, very
few would have been taken by anglers, Migratory habits of the rain-
bow in the South Branch of the Iine River have not been determined,

As will be noted by cowparison of data in Table 1l with informa-
tion in Tables 18, 19 and 20, the shallower, shaded sections which
hed some submerged cover present generally produced the greatest number
of O group trout.

Figures 8 to 5 indicate that there is little similarity between
eny of the streams in the proportion of age groups of different species,
But the relationship between the totel numbers in each age group of
ali species conbined in each stream was more constant throughout the
investigation, Just what constitutes a normal distribution of age

groups in trout will be known only when we have gathered more data
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of a similar type fromw rore trout streams of the state and when we
are able to compare these figures with similar cemsuses in unfished

streams,

sSunmery

l. Intensive studies of the fish populztions in three sections
of the South Branch of the Fine River, two sections of the Little
Manistee Rivbr, and three sections of the North Branch of the Boardman
River were carried out monthly from June to September, 1937. The
same sections were blocked and seined each month and the fish found
there enumerated by species, and were weighed and measured. Scale
sarples were collected from all trout above the 0 groupe

2, The efficiency of the block-and-seining method of stream
census was tested in the most difficult section to seine (lower census
section on the South Branch of the Fine River). It was found to be
89.1 per cent effective, comparing favorably with results of similar
tests conducted in New Hampshire trout streams. As far as could be
determined, the method was 100 per cent efficient on the trout popula-
tion. Only the very small minnows, muddlers and suckers escaped the
original seining,

3. From the results of the above seinings and from eccurate raps
of the census sections, monthly estimates were made of the per acre
and per mile populatione in the censused portions of each stream. Yo
corputations for entire streams have been made because the proportion
of the habitats censused is not mown for eny of the streams in
question., The estimates for various habitats must be considered es

tentative in the light of the extreme variation found in the same

section in different nonths,
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4, Recaptures of marked fish in subsequent months indicate that
neither the trout nor the "coarse fish" tend to remain in the census
areas, Calculations of stream populations on the basis of one or two
counts in limited sections at any one time will therefore be inaccurate,

5+ A study of the age of the trout collected in the census
sections of the North Branch of the Boardmen indicates an abnormsal
number of trout of the O group. In the South RBranch of the Pine and
in the Little Manistee the older age groups are present. The oldest
trout represented by a few individuals were in the fourth year of

life,
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TABLE 1

CHARACTFRISTICS OF STREAM SECTIONS EXAVINED FOR POPULATION DENSITIES,

SUM/ER OF 1937

Stream Section | Length | Av, Ave |Area |Calculated |Caloulsted |Calculated | Shades Submerged {Number of Bottom spils (in per cent )5/
(ft.) (width ldepth {(sq. |volume velocity flow (cu. cover? - |improvement Organic

(fte) {(dns) [fte) J(cu. £t.) [ (£t./50c.) | Ft./s004) devices Peat |Clay | Muck |Gravel |Send
South Upper 96,9 ! 24,9 948 {2429 1984 075 15,3 Partly |Excellent son ees | 0ee 17 81 2

Branch of ¥iddle 9540 | 1747 | 10,9 }1674 1521 0,86 13.8 Densely |Excellent 3 eee | T4 1 25 see
Pine Lower 3,3 | 21,9 | 13,7 {2211 | 2524 0.68 16.6 Partly |Excellent con 2 {eoe 50 3 5
Little Upper 10646 | 27.9 | 17.2 {2845 | 4078 1,37 52 44 Pertly |Average 2 oo | oee 2 33 65
Menistee Middle | 153,7 | 3647 | 17.4 |5201 | 7672 oo 68443 | Exposed | Poor cee coe | aee 9 37 54
North Upper 13949 | 24,5 | 10,1 |2966 {. 2479 3,10 5543 Partly |Excellent 1 see | see 5 65 20
Brench of | Middle 95,0 | 27.8 | 1144 |2722 | 2586 1,52 41,4 Exvosed | Foor 4 vee | oo 2 8 90
Boardmen Lower 121,3 | 29,7 9.1 {3612 2740 1,69 3842 Partly | Poor 4 oo | soe 1 4 95

M}//g;lculated by using wvelocity found in upper section,

2//fhese categories based on observation and fishing experience.

éi//Percentages of different types of bottom soils were estimated for the North Branch of the Boardman, For all

others, determinations were made from maps of the sections by means of a planimeter,



TABLE 2

SPECIES OF FISE AND CRAYFISH

EUCOUNTERSD IN POPULATION STUDIZS, SUMEER OF 1937

Stream
Species South Little North
Branch of Manistee Branch of
Pine Boardman
Brook trouvt
(salvelinus fontinalis) x x x
Brown trout
(Salmo trutts) x x x
Rainbow trout
(Salmo gairdmerii irideus) x x coe
Common sucker
(Catostomus c, commersonii) x x x
ruddTer -
(Cottus cognatus bairdii) x x x
Black-nosed dace 4
(Rhinichthys atratulus) x x x
Creek chub
(Semotilus atromeculatus) ves x x
Mud minnow R
(Umbra limi) X cen coe
Stickleback
(Bucelie inconstans) x x soen
Johnny darter
(BRoleosoma n. nigrum) cee x ove
Golden shiner
(Yotemigonus e, crysoleucas) x ces eoe
Yellow perch
(Perca flavescens) x oo cos
Bluegill ~—
(Helioperca mecrochira) voen ese x
Lemprey
(Entosphenus lammotenii) x x coe
Bullheed
(Ameiurus Sp.) X see coe
Crayfis
(Cambarus virilis, S propinguus) x x %
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TABLZ 3

TOPULATION IN SOUTH RRANCH

OF PINE RIVER, LOW: R CEYSUS SECTION.

Actual weights in grams, calculsted weights i n pounds.

Legal trout are 7 inches and over.

Actual number and welght Calculeted number and weight of Calculated number and weight of
of fish in section in month fish per mile of stream in month fish per acre of stream in month
Species June | July | August| Septembter| Mean | June |July [Augu September ¥ean June | July | August | Septembder Mean
Brook trout Legal 2 5 2 2 2,75§100 $50 100 100 13745 39 99 39 39 54,00
Sube=legal 9 8 3 4 6.0 K50 400 150 200 300,0 177 158 59 79 118,25
Total weight 500 | 623 | 428 441 498,0 | 55,0 168,5 | 47,1 48,5 54,78 1 2145 26.8 18.4 19.0 21443
Browm trout Legﬁl XX soe l ese 0.25 eo e eae 50 see 12.5 see soe 20 XX 5.00
Sub-legal 1 ees sse sas 0.25 80 soe ece sse 12.5 20 soe sne XX} £.00
Total weight 25 eoe 195 ene 55.0 2.7 aee 21‘5 ees 6,05 1.1 (XX 8.4 ece 2038
Rainbow trout Legal XX 1l 2 3 1.50 es e EQ 100 150 75.00 Ceee 20 39 59 29.50
Sub=legal 10 10 10 24 13,50 }500 00 500 1200 675,0 | 197 197 79 473 236,50
Total weight 376 1 385 | 244 504 37Te25 § 41led (42,3 | 26,8 5544 41,481 16,2 | 16,6 10.5 21,7 16,25
Common sucker 51| 44{ 56 86 59,25 {2550 2200 £800 4300 296245 élOOE 867 {1103 1694 1167425
Total weight | 3607 | 3150 | 3640 1287 P921,0 | 396,7]346,5]400.4 141,.6 3213 J 15541 [13544 | 15645 5543 125,58
Muddler 111 48 53 84 7440 Jsssso 2400 $650 4200 3700.0 [p187 946 1044 1658 1458,00
Total weight 380 ] 175 §{ 197 148 226,00 § 4148 [19,3 | 21,7 16,3 24,78 § 16,3 75 845 6e4 9,68
Black-nosed dace 1 oo T 19 €.75% E0 eee !350 950 337.,80f 20 eee | 138 374 133,00
Total weight 1l XX} 3 12 4.00 0.1 see 0.3 105 0143 0004 see 0 01 0.5 . 0016
Stickleback voo 1] o0 1 0450 eee {50 ore 50 0,25 vee] 20 ses 20 10,00
TOt&l weigh‘t see 1 o 0.5 0.38 eoe 0.1 oo 0005 0.04 oo 0004 eo%e 0.04 0902
Perch s0e ese xXx 1 0025 eoe eose e ® 50 12.50 eee [ X X ] see 20 5.0
Total Weigh‘b sse coe ess 1l 0425 ses cee XX 0.1 0,03 see ene (XX 0.04 0001
Golden shiner eve ses seas 1 025 see see see® 50 12050 XX XX XX 20 5.0
Total welght see ece oo 2 0.50 eoe XX eae 002 0005 see eve XK 0.1 0.03
Crayfish 5 1 3 2 2475 50 50 1150 100 137,50 § 99 20 59 39 54,25
Total weight 83 23 59 56 9.1 2¢5] 645 6e2 6,08 346 1.0 2.5 2.4 2,38
L&YRPTGY 1 soe Xy ese 0425} 50 ese csn oo 12,50 20 oo see ¢eoe 5,00
Total weight 4 see ees ese 1,00 Od e e PPN soe 0.1 042 eee eee eoe 0,056
Total number 191 | 118 | 131 227 166.75 [9550 $900 [6850 | 11350 8412.,6 P764 2327 12580 4472 3285,75
Total weight 4976 | 4357 {4766 2451.5 F137.63 54742147942] 52443 269,.6 455,08 § 214,04{187,34 | 204,9 10545 177.95
; |




TABLE 4
FISE FOFULATIOU IN SOUTH BRANCH OF TF% PINE RIVIR, VIDDLE ,pypgys SECTION.
sctual weights are given in grams, calculated weights

in pounds.

Legal trout are 7 inches (178 mm.) or over, '

Actual number and weight Calculated number snd weight of Celculeted number of lish and
of fish in section in month fish per mile of strgeam in month weight per acre of streem in month
Species June | July | August | September | Mean June | July | August | September| Nean June Judy August | September Kean
Brook trout Legal 1 sese sec see 0.25 56 coe X sse 14,0 § 26 e see et €e5
Sub=lepal 15 5 3 8 725 723 278 167 334 375450 § 342 132 79 158 177,75
Total weight 290 132 63 54 134,75 3547 ] 1642 7T 646 16,55 § 1648 TeT 3.8 Se1 78
Raeinbow trout Legal ese oee ene eee e oee see : een eee eue § ssse sse s e ene es e
Sub=-legal 10 61 6 11 22,0 867 3392 334 612 1251.,26 B 316 1604 158 289 591,75
Total weight 192 45 17,5 72 81,83 2346 Beb 2e0 8,9 10,06 § 1l.1 246 1.1 4.2 4,75
Comon Suckar 1 400 1 se® 0.5 56 200 56 oeoe 28.00 tr 26 o8 26 L X X 13.0
Total Weight 2 ot 1 ov e 0.75 0.2 eee 0¢1 ceoe 0.08 i 0.l sos 04,06 eee 0004
Yuddler s0¢] 13| 43 25 32,50 §2780 | 723 | 2391 1390 1821,0 J 1289 342 1130 658 854475
Total weight | 175 40 49 42 76450 21,5 4,9 640 542 9¢2 § 10.1 243 248 244 4e4
¥ud minnow nas i XY oesn 0.25 i eve b6 ees sse 14,0 nse 26 coe LA 6450
Tota.l Wejght vos 3 oo ese 0.75 XX} 0.4 oo XY 0.1 XY} 0.2 0o ene 0‘05
Lamprey 1 [ XK} ‘oo L X X ) 0.25 56 00 XX ) o0e 14.“ ! 26 [N X ] [ X X ] LR N ] 6.50
Total weigh‘b B eén XX vee 1.25 0.6 eee XX} (XX 0.15 : 0.5 ese ese (XX} 00075
Crayfish B 1 e 2 cee 1,25 § 167 ees | 111 coe 6945 79 cos 53 cee 33400
Total Weight 80 XX 50 see 32.50 9.8 e e 6.2 se0 4:'0 4.6 XX 2.9 XX} 1088
Total mumber 80 go| 55 422" | 64,25 Jaass hass | 3059 25055 | 3616450 || 2104 | 2104 1446 11848 1709450
Total weight 744 220 | 180,56 168 328,13 91,4 ] 27,0 2242 20,7 40,33 | 4340 12,8 1046 Fe7 18,99
i

&//One mud:-ler esceped; not included in weight.

E/'Three black-nosed dece, too small to weigh not included,

é’ 167 black-rosed dace included in population calculation but not in weight calculation.



TABLE &

FISH TPOFULATION IN SOUTH BRANCF OF THr PINE RIVIR, UFFER CE

Actual weights are given in grams, calculated weights %

Legal trout are 7 inches (178 mm.) or over,

NSUS SECTION

n pounds,

Actual number and weight

Caloculated number an

d welizht of

Calculated number

and welight

of fish in section in month l fish per mile of stre am in month i of fish per acre of stream in ropth
Specles June | July | August | September| Mean [ June [uly gust Septemter| Kean § dJune | July | August | September Mean
Brook trout  Legal 1] eee coe 2 0.75 | 56 cee | ees 111 41,754 18 .o 26 13,60
Subelegal 8 12 19 27 16,50 § 445 723 1086 1501 931,25 f 142 214 338 481 293,75
Totel weight| 248 73 180 322 205,75 § 3045 94,0 22,1 45.1 26 468 f ST 2,8 70 14,5 8.5
Rainbow trout Legal sve see ess sesw ese § ose ese vee sse ces sesn coe sos ves ese
Sub=legal 3 19 22 21 16,25 § 167 {1056 1223 1167 903425 i 53 338 392 374 289425
Total weight 29 23 a6 175 80,75 § 3.6 248 11,8 21.6 9,93 { 1.1 0.9 3.7 648 313
Common Sucker eee XX} 2 33 8.75 o0 P 111 1835 486.50 see “eos 36 587 155.75
Total Wei%ht XX eoe 1 319 80.0 eee see 0.1 3902 9083 i XX oo 0-1 12.4 3-13
Muddler 43 11 20 46 3040 f 2391 612 1112 2558 1668,25 § 765 196 556 8l¢ 534.0
Black-nosed dace see cee cus 1l 0425 % coe cee ces 56 14,0 § see e eae 18 4,5
Total weigh‘b eee eee ese 2 0«50 eee eee eve 003 0,08 *ne 40 sae 0.1 0,03
Mud minnow 1l XX XX see 0025 : 56 XX eoe voe 1410 H 18 see 200 (XX} 4‘.5
TOtal Weigh't 4 eee eee see 1.0 0.5 see P (XX} 0.13 ; 002 oo sae csee 0005
Bullhead 1 XX one o8 0025 56 se @ ees see 1400 § 18 oo de00 [ XX 4.5
Total weight 24 see cee vee 6.0 29 ree eee sen 0,73 0,9 cer vae oo 0.23
Perch see ese ee s 1 0.25 eee eee (XX} 56 14.0 ese seoe LR 18 405
Total Weight eoe eee eee 1l 0.35 coe XX see 0.l 0.02 ece ves vee 0004 0,01
crayfish 5 2 6 5 4,5 278 111 334 278 250,25 | 89 38 107 83 80425
Total weight | 86 23 126 87 80450 10,5 | 248 | 15,5 10,7 9.88 33| 0.9 4,9 3.4 3.13
Total number 62 44 69 136 77,75 | 3449 RBOZ  |3836 7562 4337425 1103 784 | 1229 2422 1384,50
H §
Total weight 541 141 509 1052 560475 6645 | 17.3 | 62.5 134,7 70425 { 21.0{ 545 19,9 42,94 22,34




FISH TOUTLATICE IN LITTLE MANISTEE

Actual weights are given in grems,

TABLE €

Legal trout are 7 inches (178 mn,) and over.

RIVER, BINDLE CENSUs 8xCTION

calculated weights {n rounds,

Actual number and weight
of fish in section in month

Calculaied munoer and welght of
iish per mile of streem in month

Calculated number of Tish and
weight per acre of stream ia month

ean i

Species Jurie quly |AUgust | Septemuer June ily jAugust | September | Mean June | July | August | September | Hean
Brook trout Leg;al onw enre se e soe ses eceoe cee see ece (X %) ssd ‘e s ses eoce
Sub-legal 10 8 3 3 345 RT6 104 104 207.25] 885 66 25 26 49,75
Total weicht 88,5{104 19 26 647] Ta9 1.4 2,0 4,5 1.6 1.9 0,3 045 1.08
Browr trout Legal 3 3 e ese 104 104 see ses 52 25 25 ) XX LY X 12050
fub-legal 25 80 16 3 863 2070 552 104 897.25 208 500 133 25 218,50
Total weight | 511 {693 194 45 3848 | 52,7 14,7 34 2,74 0.2 | 12,5 365 0.8 8,50
Rainbow trout JTepal 1 3 4 see 35 Q04 138 cos 69.25 8 | 25 33 ven 13,59
fube-legal 205 1240 283 111 7073 18280 |} 9763 3795 7227,78 11702 1992 2349 921 1741.0
Total weight | 2167 {890 { 1320 669 16349 | 67468 | 10043 50,8 95,651 38,8 16.0 2348 12,0 22,68
Yuddler 4} 76 118 89 d 1415 2622 4071 3070 2794450 § 340 631 979 739 6TR.,25
Total weight 43.,5] 56 114 152 3eB] 4,3 87 11,5 6,986 0.8 1.0 2.0 2,7 1.68
Common sucker ey 42 53 13 eee |1449 1829 449 231,78 veei 349 "440 50 209,75
Total Weight ese 12 59 24 cee 0.9 445 1.8 1.8 eee 0.2 1.1 0.4 0.43
Rlack~nosed dace 40 27 102 6 1380 933 3619 207 150€.75 | 332 224 847 108 377e7S
Totel weight 36 22 40 3 2471 1.7 340 0,20 1,9 0.6 0.4 Oe7 Vs § 0.456
Johmmy darter vee 3 2 1 ees |104 69 35 52 eee] 25 17 8 12,60
Totel Weight cee 7 3 045 e 046 0.2 0.04 0.19 Xy’ 0.1 ose ese 0,03
Creek chub *ee oo XX 1 coe eee ‘ cee 35 Be75 vee son see 8 P
Totel Weight cos eee ose Ceb e es e oee 0.04 0.01 cee weeo es e sen snn
Larprey 1l 15 2 se0 35 517 69 see 155,25 8 1256 17 ess 3745
TOtE.l weight 5 40 2 ase 0.4 3.0 0.1 ese 0'2 001 0.7 sve e s 0.2
Crayfish 3 g 27 4 104 |310 934 138 3718 25 75 224 33 89,25
Totel weight 17 26 34 3 1.3 2.0 2.6 0.20 1053 0.5 Oeb 0.6 001 0038
Total number 329 486 610 231 414 11354 {18769 | 21048 7937 14277 PR731 037 5064 1517 3437425
Total weight 2868 §850 | 1785 923 1854 217,1 {140,.6 135,56 70,0 140.8 51,4 | 33,3 3240 16,6 3343




TABLE 7

FISH POFULATION IN LITTLE MANISTEE RIVER, UPPTR CENSUS SE CTION.

Actual weights are given in grems, calculated weights in p ounds.

Legal trout are 7 inches (178 mm.) and over.

Actual number and weight Celculated number an d weight of Celculated number of fish and
of fish in section in month . fish per mile of str eam in month I weight per acre of stream in month
Species June | July | August | September?y | Mean June | July August Jeptember Nean § June July August [September Mean
Brook trout Legal see XX XY . see ese see see aoe (XX [ XX ese eee XX} s e Xy}
Sub-legal 1 3| 2 sl/)/ 2 2 50 150 | 100 100 100 15 48 S 31 50475
Total weight| 40 84 3 65 54 4.4 92 4,0 6el 5493 14 249 1,3 1.9 1.88
Brown trout Legal T 7 4 l 4,75 } 350 350 200 50 23745 108 108 62 15 73425
Sub-legal 8 9 € <] 7.75 ]400 450 300 300 36245 123 139 92 92 111,50
Totel weight] 874 656 301 182 502,6 96.1 7221 3340 20,0 56433 29,7 22,3 10,2 662 17.1
Rainbow trout  Legal 1 4 5 1 2,756 § 50 200 250 50 137.5 15 62 77 15 42,25
Sub-legal 16 24 9 5 13,50 ]800 1200 450 2560 67540 246 370 139 7 208,
Total weight] 624 636 489 97 461,50 | 68,6 7060} 5369 10,7 5048 21,2 21,6 16.6 363 15,63
Common sucker 6 27 T 9 12,25 } 300 1350 350 450 612,65 92 416 108 139 188,75
Total weight{ 739 4 465 480 422 81.3 0.4] 51,2 52.8 46 443 25,1 0.1 15.8 16,3 14,33
Yuddler 14 49 34 83 40 700 2450 |1700 3150 2000 216 755 524 970 616425
Total weight] 30 65 17 109 55425 Jed 72 1.8 12,0 6475 1.0 2.2 0.6 3a7 1,68
Blsck-nosed dace 14 69 19 23 31425 | 700 3450 950 1160 1562,5 216 1063 293 354 431,.5
Total weight] 0.5 12 5 13 7«63 0,06 1,3 0.6 1.4 0.84 ese 0.4 0.2 0.4 0.25
JOh.UIly darter sen 1l ese ses 0,25 see 50 Py see 1205 see 15 en e cee 3.75
Total WEight XY} 2 ese see 0.5 Py 0.2 ese see 0.05 eeceo 0.1 ese see 0.03
Creek chub ose ) eoe 3 0.75 XY ses cee 150 376 cee sve see 46 14,5
Total Weighft ses XX} see 1l 0.25 see cee P 001 0.03 eee (XX ese XX XX
StiCklebaCk XX (XX ese 1l 0.25 esw ese XX 50 1205 XX eoe ese 15 3.75
Total Weight veeo ves XY see XY} see ese one soe oo eoe (X onse sea eee
Lamprey oee 2 coe ese 0.50 see 100 XX see 25 soe 31 cee see 7.75
Total Weigh‘b see 5 een ses 0.80 ese 0.6 see [ XN} 0015 eeo 0'2 sve oen 0.05
Crayfish 15 16 16 39 21.50 § 750 800 800 1950 1075 231 246 246 601 331
Totel number 82 211 102 153 137 £100 10550 5100 7650 6850 5 1262 3251 1572 23555 2110
Total weight 2397 | 1517 | 1422 1135 1617,75 § 26347 166,T! 1564,3 124,9 177.9 8l.5 51,6 48,.4 3842 54,95

Cff/gne sub-legal trout observed but not captured for weighing; not included in calculations.,

\SE)//éne sub-legal brook trout esceped before measuring and weighing. Included in populae=

tion calculaetion but not in weight calculation.



FISE

FOPULAT I0%

TAPLE 8

IY TED MORTH BRANCE

oF

THE BOAEDEAY RIVER, LOWER CENSUS SECTIOH

Actual weights are given in grams,

calculated weights in pounds,

Le~al trout are 7 inches (178 mm.) and over.

Actual number and welght Calculsted number and  welght of  § Calculated number of [ish end
of fish in sectior in month f fish per mile of stream in month per acre of stream in month
Species July T T July 22 T August | Mean J July 1 jJuly 2= | Aupust ¥san July 42 Augzust ¥aan
Brook trout Legal ese sae XX ose se e es ¢ T ese sesa eee ene
Sub=legal 3 3 1 2433 131 131 44 1020 24 12 24
Total weight 345 6 1 345 0.3 0.6 0.1 0433 0.1 0403 043
rown trout Legal 1% 1, | ... 0.67 | 1Y 4 en 23,33 | 12, cee 8.0
Sub=lezal cee il B 2,33 cee | 2487 261 101.67 | 1221 72 28,0
Total Weight ee e 66 4:1 35.67 ees 6.3 3.9 3.4 1.7 1.1 0.93
Common sucker 2 11 11 2.0 37 609 479 331.67 j 168 132 1080
Totel weight 1 8 15 8.0 0.l 0.8 1.4 0.77 } 02 0.4 0.3
Muddler 7 72 138 72433 305 3132 6003 3145,87 ; BG4 1356 868,0
Total weight 13 26 71 36467 1.1 2.5 6.8 3447 0.7 1.8 0,93
Bl&ck-nosed d&ce ase 16 [ R ] 5.5 X ] 696 [ X X ] zsw 192 [ N ] 64.0
Total Weigh‘b eoe 3 P 1.0 ese 0.3 YY) o.l 0.1 see 0.03
creek chub ve e XK} 26 8.67 eee ee e 1151 377.0 eae 312 104.0
Total Weig,h‘t XX XX 9 3.00 XX} XX 0.9 003 [ XX 0.2 0006
Crayfish 10 26 74 364€7 | 435 2439 3219 2031.0 | 312 838 400.0
Total weight 31 37 110 59433 | 1.0 640 10.6 5.87 § 1,0 249 1,3
Total number 230" 1355// 256 137433 1002 7095 11137 6411,33 | 1584 3072 le44
Total weight 48,5 146 247 147,00 2.5 16.5 2347 14,23 | 348 6443 4,09

&//épe legal brown trout observed but not captured forms the basis for this calculation,

e/IOna sub-legal trout (species ¢) observed but not captured included in population

celeculations but not in weight calculations,



TABLE 9

FIST POPULATIOH IN THE NORTH BRANCH OF

mon

L3

BOARDEAXN RIVER

¥

prigse )
L

DLE CENSUS SECTION.

Actual weights are given in grams,

calculated weights in pounds,

Legel trout are 7 inches (178 mm.) and over,

Actuel number frd weight Calculated number and wei ght of Kalculat ed number of fish end

of fish,;in sectiop in month fish per mile of siream in ;month eight per ecre of stream in month

Species July 1 | July 48 | August | Mean July 1 [July <5 jAugust Hosn July I | July 29 August Mean
Eroock trout Legal sde ose se® sse see see cee XX sse ens (XX ces

Subelsgsl 3 4 2 3 167 222 111 166,467 48 64 32 48,0
Totel weight 10 g 11 10 1,2 1.1 1,3 1,2 0.4 0.3 0.4 0.37
Rrown trout Legal eoo ese oo XX es e ee e oee ' ene eoe en o coa

Sub-legal 2 2 2 7233 RoBA. || 711382 111 111 [85. 14840 (764 32 32 55 4256T

Total Weigh‘t " “171 5 12 513 8'67 9: 7 L‘I'a' 0.4 l .5 ;, _'vb ;f Ol’% o ‘0.4 Ool 0 .4 il ’K)js
Muddler 1g 44 119 60467 1086 24486 6616 3372,67 11 306 708 1916 076,67
Totel weight 6l 20 79 53,33 Teb 245 9,7 8456 2.1 0.7 2.8 1,87

-

Cormmon sucker XX} ] 11 5.83 XX 278 612 29.67 XX} 81 177 86.0
TOtB_l weigh‘b tee XX 15 5.0 XK 0.1 1.8 0.63 XX eew 0.5 0.17

Blﬁ.Ck-nOEed dace 'K 2 6 2'67 eece 111 534 148 .33 cew 32 97 43.0

Total weigh’b ace 1 0.5 0'5 TR 0.1 0.1 0007 a“ee 0004 0002 0‘2
Creek chub ces 18 101 39467 cos 1000 5616 2205,.33 cee 290 1626 638467
TO‘tE.l weight XX} 4 34.‘5 12.85 sen 0.4 4.2 1053 sse Dol 102 0'43

Crayfish 13 14 22 16,33 723 778 1223 908,0 209 225 354 183,0
Totel weight 51 29 34 38,40 63 367 4.2 3-751 1.8 1.0 1,2 0.73
Totel nurber Y B 89 | 263 130,35 || 2168 4946  |14623 7285087 | 27 1432 4234 5097467
i w iy G i v
Total weight o} 438 66 1386 128433 1853~ 8,3 22,8 iﬁvs 457 2424 6.52 4.4§




TABLE 10
FISY FOPULATICH IN MORT? BRANCH OF
TH” BOARDMA™ RIVER, UPPER CERSUS STCTION,
Actual weights in graus,
calculated weights in pounds,

Legal trout are 7 inches (178 mm.) and over.

Ectual number end weight  fCalculated number and weight of Celculated number of fish and
of fish in section in month §fish per mile of stream in month weight per ecre of stresm in month
Species July  |Bugust Wean §| July August Heen July August Yean
Brook trout Legal ) oo so0 oo T coe Xy sse Y
Sub-lezal 1 1 1 39 39 39 15 15 15
Total weight 2 11 645 [ 0.2 049 0455 0.1 0.4 0.25
Brown trout Legal 13 ... 1§ et ase 39 291 cee 14,5
Sub-legal 278 18 25 11177, | 698 905 4121 265 33845
Total weiglht 368 99 253,56 | 31.3% 8ed 19.7 11,88 3e2 745
Common sucker 7 11 s § 270 424 347 103 162 132,5
Total weight 3 15 9 0.2 1.3 0,75 0.l 0.5 0e3
Muddler 18 65 41,5 § 693 2503 1598 265 956 610,56
Total weight 34 50 42 2.9 4,2 5455 1.1 1.6 1,36
Black=-nosed dace 5 42 2345 ; 193 1617 905 74 817 345,5
Total weight 1 15 8 | 0.l 1,3 0.7 0.03 0.6 0.28
Cl"eek Ohub XX ] 49 24.5 : o0 e 1887 943.5 [N N ) 720 360
Total weigh’h XX 15 7.5 eee 1.5 0.65 eve 0.5 0.25
Bluegill [N X ] 1 0.5 ona 39 17.5 [ A N ] 15 7.5
Total weighb XX} 5 2.5 see 0.4 0.2 enve 0.2 0.1
Creyfish 7 18 12,5 270 693 481,5 103 265 184
Total weight 44 26 35 37 2.2 2495 1.4 0.8 1,1
Total number 66 (68)| 205 13645 § 2660 7896 527745 1001 3015 2008
Total weight 452 236 344 3844 20,0 29,2 14,5 Te7 11,1

—

1 .
U//One brown trout in

population,

2
¢ calculated poundage for 28 brown trout weizhed. Does not inciude possible poundage

of escaped fish,

each category escaped, but included in calculations of



AND CALCULATED AVERAGE NMBERS AMD POUNI'S OF WISH

TABLE 11

RECLATION OF CERTAIN ENVIRONMENTAL CHARACTFRISTICS

PR ACRE.

Order of data determined from Tables 1 to 10 inclusive.

Stream Averare Shade Submerged [Noe pounds |No. pounds |[Per cent [No. of No. legal |Dominant bottom
and depth cover of all of trout of trout |trout trout typoa'/-*
Section (inches) fish

South Upper 9.8 (7) |Partly |Excellent 22 (4) 11 (5) 43,0 (2) | 597 (& 13 (7) Gravel

Branch of ¥iddle {10,9 (5) |Densely jLxcellent 19 (5) 12,5 (4) | 42,5 (3) | 776 (2 20 (4) Clay

Pine Lower 13,7 (3) | Partly |{uxcellemt | 178 (1) 40 (1) 13.6 (6) | 448 (5) | 100 (2) Muick and detritus
Little Upper 17.2 (2) | rartly |Average 55 (2) 35 (2) 24,5 (5) | 466 24) 115 (1) Send

Manistee Middle | 17.4 (1) |Exposed |Poor 33 (3) 30 (3) 6040 (1) {2036 (1) 29 (3) Sand

North Upper | 10.1 (6) |Partly |Excellemt | 11 (6) 8 (8) 27,3 (4) | 30 (8 16 (5) larevel

Brench of Middle | 11,4 %4; Exposed |Poor 5 (73 1,6 (8) 9.0 (8 101 (6) 0 (8 Sand

Boardmen Lower 9,1 (8) {rartly |Poor 4 (8 1.4 (7) 11,5 (7 60 (7) 8 (7 Sand

k}, Fifty per ocent or mnore,



TABLE 12

FTRCEXKTACE OF TROUT POFULATION RUNAINING
IN LOWER CENSUS SECTION, SOUTH BRAVCE OF TUE PINE RIVER,

FROM FONTH TO XONTH.

Inferior figures give numbers of merked fish recovered,

¥onth Total number of trout | Number of unmarked | Percentage of trout marked for month
Marked in section in month trout in section recovered in month

in month July August September
June 17y 17V 53409\ 18.1, 13464\

4 S

J'llly 24 16 YY) zeoo,ﬁ‘ 13 03@\
Aupust 18 11 Y Y 27.5:1’\
September 33 25 ses ese sse
Net percentage loss of marked trout 47,09\ T0e N 55.69\

L

Represents number actually released with fins clipped. Five others escaped,



TABLE 13

PERCENTAGE OF TROUT POPULATION REEAINING

IN UPPER CFNSUS SECTION, SOUTH BRANCY OF THE PINE RIVER,

FROX MONTH TO ONTHe

Inferior figures give numbers of marked fish recovered,

Percentage of trout marked for month

Month Total number of trout } Number of unmerked
Marked in section in month trout in section recovered in menth

in month July Augusc Septembeyr
J\lly 31 30 YY) OGQG\ 5-51\
August 41 59 ' TE oo P 28 .2{1\
September 50 38 ees (X 1] (1]
Fet percentage loss of marked trout 91.'1/1 95.% 70.742\




PERCENTAGE OF TROUT TFOFULATION “ENAINING

TABLE 14

IN UFP:LR CENSUS SECTION, LITTLE MANISTEE RIVER,

FROY EONTH TO NONTH.

Inferior figures give numbers of marked fish recovered.

¥onth Total number of trout |Number of unmerked | Percemtage of trout marked in~ month
Karked in section in month trout in section recovered in month
in month July Aupgust Sept ember

June 33 33 334043~ 18 .1/6\ 6 .3/3\
July 47 36 eee 22.%\ 16.}3\
August 18 ly YY) P TY ] 50.%
September 15 5 “re vae sew
Net percentage loss of marked trout 67.%1\ 70.2){4\ 44.4;{0\

8 of these died, leaving 4 to be added to the total number of marked fish recovered,



P-RCENTAGE QOF SUCKER POPULATION REMAINING

TABLE 15

IN LOWER CENSUS SECTION, SOUTE BRANCH OF THE FINE RIVER,

FROYM NONTH TO EOKTH.

Inferior figures give numbers of merked fish recovered,

Percentage of fish marked in month

Yonth Total nuuiser of fish | Number of unmarked
Merked in section in month fish in section recovered in month

July August September
July 44 33 ees 15.1%\ 0
August 56 44 YY) see 0
September 86 85 Y oo coe
Net percentage loss of merked fish 78.5/ﬁ_\ 68.1{4\ 98.2&\




TABLE 16

FPERCENTAGE OF WUDLLIR POFULATION RUMAINING

IN LOWER CENSUS SECTION, SOUTH BRAKCHE OF THE PINE RIVER,

FROM MONTE TO MONTH.

Inferior figures give the number of marked fish recovered,

¥onth Total number of fish | Total number of umnmarked | Percentage of fish marked in
Marked in section in month fisgh in section in month month recovered in month
July August September
June 111 111 13.5@\ 1 Y
18

July 48 33 Y] YY)
August b3 36 P oo 'Y
September 84 84 sve PR ese
Net percentage loss of marked fish 100

86.%{%\

88.2@\

1
L///E;;;;;ated on the basis of the total number marked up to this month,

since mddlers from months after July could not be recognized as they

did not have enough fine suitable for clipping,



PERCENTACE OF FUDDLER POFULATTON REMATHING

TABLE 17

I¥ UPPER CENSUS SECTION, SOUTH BRANCE OF THE PINE RIVER,

FROX NONTH TO MONTH.

Inferior rigures give number of marked fish recovered,

1)

Yonth Total number of fish | Total number of unmerked| Percentage of fish marked in
marked in section in momth fish in seotion in month| month rpcoversd in month

July August September
June 43 43

2 7.8/%\/
July 11 8 see

sk

August 20 16 ses Y
September 46 41 ) eve ese
Net percentage loss of marked fish 93 92.2 92,6

~

-

1
e Calculeted on the basis of the total number of fish merked up to each month

since muddlers after the month of July could not be recognized as there were

not enocugh fins suitable for clipping,



TABLE 18

TOTAL NUKEBER OF TROUT BY SPECIES I¥ EACH AGE GROUP
BY MONTHS IN CENSUS SECTIQONS OF THE NORTE BRANCH Or THE BOARDNMAXN RIVER.

Inferior figures under "Number" indicate number of legal fish,

Fumber and average total length {mm.) In age groups
0 it 11+ IIl+
Av. total Av. total Av. total Bves Fotal | Total
¥onth Species} Number| length |{Number| length |Number| 1length |Number{ length number
July 1, 2 Brook 6 6840 (YY) XY con Y Y Y 6
BI‘OWDW 4 81,0 2 152 .5 PP cso eoe Y 6
July 22,23 Brook 7 6840 see ese s oo ese seo 7
Brown] 31 76,7 Zﬁ 184,5 eve PP li~ 279 5%&
Aug. 23,24 Brook 4 8G e sse eee coe seo oo ese 4
Brownj 26 84,4 Y soe ene YY) ooe see 26




TABLE 19

TOTAL YUXRER OF TROUT BY SPECIES IN RACE ACE GROUP

BY MOYTES IN CIXSUS SECTIONS OF THRX ZQUTT BRAUCY OF THE PINE RIVER.

Inferior figurég under "Rumber" indicate number of legal fish,

under "Av. total length" number of specimens on which the average

length is based where the average does not represent all specimens

counted,

humber emd ayerage votal length {1me) 1n age gnoups

0 T T TTT
Ave Gotal AV, Cotal Av. total otal Total
Month Species | Number | length |Number | length |Number | length |Number |length number
June Brook 9 54 24/4\ 156 33\ 192 cee see 36{7\
Browm eve ess 1l 137 see cee ene son ]@
Rainbow(l/ 8 43 12 143 see ane [ XX XX 20&
July Brook 13 72 122\ 149 ss 185 sve ses 3%
Brown Soe esse sse ess se s ee e ese ) YY)
Rainbowz{ 80 a2y 6 | 1s6 5o | 169 | .ee | .o 9lp.
Augrust Brook 18 81 % 153 see see ],i\ 285 27@\
Brown XY ese ens esa ses ssa 11\ 264 ]Q\
Rainbow | 32 784y 6 | 147 | T | e 405
September | Brook 31 96 Zé\ 150 21\ 167 li 291 41@\
Browm XY eee YY) ese see veo see ese eee
Rainbow 48 83 89\ 152 Ei 174 ces cee 593\

1
-4 3 subelegal fish escaped before scales were thken,

2
& O-group rainbow from July collections measured on March 22, 1938 and corrected for

shrinkzge by a factor of 1,054 as previously determined by Shetter (1936).



TABLE 20

TOTAL NUKEER OF TROUT BY SFRECIES I LACH ACT GRCOUP

BY LONTEHS IN CENSUS SECTIONS OF THE LITTLE MANISTET RIVIR.

Inferior figures under "Humber" indicate number of

legal fish, under "Av, total length," number of

specimens on which the average i: based, where the

average is not mede from all the specimens counted.

Number end average total length (mm.) in age groups
0 1 11 I11
Av, total Av, total Av, total Av, totel | Total
Y¥onth Species | Number| length |Number| lemgth |N¥umber] length |Number | length number
Junql/ Brook 9 779 2 163 ens sss aes XY 1;0\
Browné—| 25 Tiey | 129 | 170 3| 199 25 | 220 a2y
Rainbow 148 38 674 | 149 8 165 2 (7) 158 2233
July Brook 7 74 3 168 ees ess XX see 1%
Brown®—| 64 8lgy | 10p | 179 55| 186 | eee | e T4y
kainbow 250 54/2T 2%\ 164 5%\ 182 ese Xy, 28%\
August Brook 4 819\ 1 164 eas see ose sae 5
Erown 22 102 5§\ 180 % 200 ees ses 26/4\
Rainbow 288 75{35\ 84\ 172 58\ 191 voe ves 3019\
September | Brook 4 105 1 168 ces sas aee cee 5
Brown 8 114 31\ 185 e eoe oee seo 10i
Rainbow 116 84 lm 185 esse see see XX 11%

C;//All O-group fish were measured on ¥arch 22, 1938 and corrected

of 1,054, as previcusly determined by Shetter (1936),

& Two legal trown trout, apge not determinable, included in total

One legal brown trout, age not determinable, included in total

of legal fish,

of legal fish,

for shrinkege by a factor
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