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Since no report on the 1938 creel census of the Pigeon River Forest
lekes has been prepared, it is felt that e summary of the information
collected to date would be of interest, especially fishing results from
the trout lakes where the engling is maintained solely by artificial
means. lLekes which have been under intensive creel census for three or
more trout seasons are Lost and West Lost, North and South Twin, and
Hemlocks Records from the Devil's Soup Bowl and Section Four Lake are
relatively few. Pickerel Leke was censused for the first time during
the opening week of the 1940 seasone Unfortunately the 1940 census on
the entire Pigeon River Forest had to be discontinued at the end of the
first week because of a general shortage of CCC enrollees for the camp
projeets. Information of value was nevertheless obtained from the short

census of North and South Twin, Hemlock, and Pickerel Lakes,



The general results of the angling will be given briefly for each

season, followed by a comparison of the trends in the catch with the
records of the stockinge Previous to 1939, creel census records for the
various lakes were kept separately but during 1939 and 1940 records for
(1) Lost and West Lost and (2) North and South Twin were combined, as
many fishermen would fish & short time in one lake, go over the hill to
the other body of water for an hour, and then go back where they started.
For purposes of comparison, the data from North-South Twin and Lost-West
Lost lakes have been combined for each year that figures are available,
A tabular summary of the fishing results on all lakes will be found in
Table 1, This table includes all pertinent census data from the opening
of the 1935 season to May 5, 1940,

Angling Results - lost and West Lost Lakes (Total acreage - 846)

1938

A total of 283 anglers fished 960 hours catching 505 legal brook
trout and €92 undersized fish, the latter were returned to the water.
Fifty-nine (59) per cent of these anglers took no fishe The catch per hour
was 0.53 brook trout. The angling pressure was 112 man-hours per season
per acre., The catch per acre in legal trout was 58.7. The catch per acre
of undersized fish was 80,5,
1939

During this season 367 fishermen fished 865,75 hours and caught 445
legal brook trout for a catch per hour of 0.51 trout, just slightly less
than the previous year, Sixty-three (63) per cent of these anglers took
no fishe The angling pressure was 100 man-hours per acre per season,
also slightly less than in 1938. The catch per acre of legal trout was
51.7, and the catch per acre of undersized fish returned to the water was

62,7,
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1940

No creel census,

Angling Results - North and South Twin lekes (Total acreage - 10.0)

1938

These lakes were fished by 354 anglers for a total of 1,139 hours,
and 60 per cent of the fishermen took no fishe A total of 181 rainbow
trout end 518 yellow perch comprised the 699 legal fish removed. Sixty-
one (61) undersized fish, mostly perch, were reported as caught and
returned. The catch per hour of legal fish was 0,50 fishe. Angling
pressure on this lake was 114 man-hours per acre per season, The catch
per acre of legal fish was 71l (19.2 trout, 51.3 perch), while the catch
per acre of undersized fish was 6.le
1939

North and South Twin lakes were fished by 457 anglers for a total
of 1,441 hours, and 84 per cent of these anglers took no fish. A total
of 735 legel fish were captured, 154 rainbow trout and 581 yellow perch,
The number of undersized fish returmed to the water was not givens The
catch per hour of legal fish was 0.66. The catch per acre of legal fish
was 73,5 (1544 rainbow, 58.1 perch), and the angling pressure increased
to 144 man<hours per acre for the season.
1940

In the period April 27-May 5 inclusive, & total of 96 anglers used
North and South Twin lakes for 340.25 hours. Sixty-three (63) per cent
took no fishe The total catch for these lakes was made up of 117 legal
fish of which 111 were rainbow trout and 6 were perch, The total catch
per hour was 0,53, The catch per acre of legal fish was 1l,1 trout, 0.6

perche No undersized fish were reported. The angling pressure to date



(¥ey 5) was 34 man-hours per acre.

Angling Results - Hemlock Lake (Total acreage = 640)

1938

One hundred and seventeen (117) anglers spent 340.25 hours on this
leke and 50 per cent of the fishermen took no fish, They caught 204
legal fish, of which 203 were trook trocut and one was a perche A total
of 297 undersized brook trcut were returned to the water, The catch per
hour of legal fish was 0460, The catch per acre of legal fish was 35.7;
of illegal fish, 49.€. ‘he angling pressure was 57 man-hours per acre for
the season,
1839

In this season the number of anglers almost doubled over the preceding
year, 206 individuals fished the lake for a total of 616.25 hours. Sixty-five
(65) per cent of the anglers took no fishe The total legal catch was
exactly doubled; 408 fish being captured. The total catch included 311
brook trout and 97 rainbow troute The catch per hour of legal fish was
0.66. The catch per acre of legal trout was 68, while the catch per acre
of undersized fish was slightly less then 4, The angling pressure also
was slightly less than twice that of the previous year -- 103 manehours
per acre for the season,
1840

One hundred and twenty-one (121) anglers fished a total of 299,50 hours
during the opening week of the 1940 trout season on Hemlock Lake but 74 per
cent took no fish, The entire legal catch was 120 trout of which 113 were
rainbow and 7 were brook trout, Two undersized brook trout were returmed to

the water. The catch per hour of legal fish was 0.40. The catch per acre



of legal trout was 20, The angling pressure was 50 man<hours per acre
for the duration of the census.

Angling Results - Section Four Lake (3.3 acres)

1939

This lake was fished for a total of 502 hours by 190 anglers, eighty-
eight per cent of whom took no fishs The legal catch was 74 fish, of
which 41 were brook trout and 26 rainbow trout. Nine under-sized brook
trout were returned to the water. Sevon yellow perch were also taken.
The catch per hour of legal fish was Oe15. The catch per escre of legal
fish was 22.4. The angling pressure was 162 men-hours per acre for the
season.
1940

Fishing in Section Four Lake was poor during the opening week of
1940; out of & total of 49 anglers, 88 per cent caught nothing. Eleven
rainbow trout were caught in 133,75 hours of fishing, and one undersized
rainbow was returned to the water. The catch per hour of legal trout was
0.08. The catch per acre of legal fish was 3.3, and the angling pressure
durirg the opening week was 41 man-hours per acre,

Angling Results = Pickerel Leke (40.6 acres)

1940

No creel census has been operated on this lake since 1936, when
58 records (only ebout half the totel angling, eccording to Eschmeyer)
were secured. During the first week of the 1940 season 53 fishermen
spent 214,5C hours on Pickerel Lake., Iorty per cent of the anglers caught
nothinge <‘he totel legael catch of these fishermen was 112 trout, of which
104 were rainbow and 8 were brown troute The catch per hour of legal fish
0.52. No undersized fish were reported. +he catch per acre of legal fish

was 248, The angling pressure was 5 man-hocurs per acre,
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Angling Results - Devil's Soup Bowl (1.3 acres)

Only incomplete records are available for any year on the Devil's
Soup Bowl, In 1938 there were 6 trout taken there (4 rainbow, 2 brown).
Eighteen anglers in 1939 fishing for 33475 hours took no fish of any kinde
Institute members have elso heard unverified reports of several other
brown trout being captured.

Angling Results - Grass lake (28.3 acres)

1939

This leke is not a trout leke but was checked during 1939 from
June 24 to Labor Day, It was fished a total of 343,50 hours by 131
englers (59 per cent caught no fish) who caught a total of 306 legal fish
for a catch per hour of 0,89 fish. ‘he recorded legal catch consisted of
30 large-routh bass (average 1l.6 inches), 13 smallemouth bass (10,9 inches),
99 bluegills (6.7 inches), 101 sunfish (6.4 inches), T yellow perch
(647 inches), 54 bullheads (8.1 inches), and 2 suckers (12 inches),
Eighty-three illegal fish were returned to the water. The catch per acre
of legal fish was 10,8 fishe The angling pressure was 12 man-hours per
acre for the season. ‘he period of best fishing was July 22-28, when the
catch per hour of legal fish was 2,1 and the catch per fisherman was

52 fish,

Average Size of Trout Teken in Pigeon River Forest Lakes

The average total length of the anglers' catch from the warious lakes
is presented in Teble 2., For all years except the short period in 1540,
total lengths were estimated; during the latter period the fish were

measured.,
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The average size of the brook trout in these lakes has run
consistently between 8.2 and 8.6 inches, while the average length of the
rainbow trout has never been less than 8,5 inches (Hemlock Lake) and has
reached a high of 15,6 inches (Twin Lakes),

All trout teken during April 27-May 5, 1940, were weighede The
average weights of the trout are presented in Table 2, The longest and
heaviest fish were from Pickerel Lake where the average weight was 1+ poundse
Rainbow trout from Hemlock Lake averaged lightest (3.8 ounces), but this
species was planted in this leke only last summer (July, 1939)es In
Section Four Lake, the average weight was almost 3/4 pound (11.3 ounces)e.
In the Twin Lekes the average weight for all fish ceught was 6 ounces.

The coefficients of condition (the relationship of the weight of the
fish to its length) have been calculated for those fish from the various
lekes where weights of fresh fish (not cleaned) were available, These
calculetions indicate that the fish from Pickerel Lake were improperly
weighed, as a majority of the fish had coefficients of condition of almost
impossible megnitude. Coefficients of condition on Hemlock, North and
South Twin and Section Four lekes were of & reasonable nature.

Only a very small amolint of informetion on coefficients of condition
of rainbow trout has been published. Embody (1937) calculeted the
average coefficient of condition at 1,583 for 7 inch rainbow trout in
hatcheries of New York States Such a fish would weigh only slightly more
than two ounces.

By way of comparison, coefficients of condition for rainbow trout in

the various Pigeon River Forest Lakes during the first week of the 1940
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season were as follows:

North and South Twin ==-= 14617 (103 specimens )

Hemlock we== 16397 (79 specimens)
Section Four ~e-= 1,506 ( 5 specimens)
Average eeee 1,521 (187 specimens)

Comparing Embody's figure with the results obtained from the creel
census, it can be seen that only the rainbow trout from North and South
Twin Lekes were in better condition then the New York hatchery fish.

The average for all lakes was below the New York State hatchery average.
It is very possible that deferring the opening date of the trout season
two weeks would result in capture of fish with a coefficient of condition
at least equael to that obtained in the eastern hatcheries. It has been
noted that rainbows taken in these lakes in the first two weeks of the
season are generally rather thin snd only pertly spente. Presumably they
are not in very good condition for eating and certainly do not yield the

sport they would if taken after recovery from spawning,.

Percentege of Fishermen Taking O to 15 Trout

The percentages of fishermen who have been successful in varying
degrees on trout lakes and the Pigeon River have been listed in Table 3.
It is noteworthy that even more fishermen were unsuccessful (caught no fish)
on the lakes than were unsuccessful on the Pigeon River during 1938 and
1939, The percentages of anglers taking 1,2,3,4 and 5 fish from the lakes
were usually about the seme or less than the percentage of stresm englers
teking the seme number of fish. ‘he percemtage of anglers taking 6 to 1%
fish from the trcut lakes was on some lakes greater, and on some lakes less
than the percentage of fishermen teking a similer number of fish from the

Pigeon River.
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Close study of the available date brings out the fact that most of
the catches of 6 or more fish were made early in the season, usually
within six weeks of the opening day, with a few good catches made during

the last three weeks of the season.

Residence of Anglers

During the past two seasons (1938 and 1939) and for the first week
of 1940, fishermen from 49 counties of the Lower Peninsule and from 8
other states have tried their luck in the lakes of the Pigeon River
Forest.

Out-of-stete anglers during 1938 and 1939 were mostly from Ohio,
while Indiana was second in both years. Approximately 10 per cent of the
anglers were non-residents in both years, Other states represented were
New York, Wisconsin, Missouri, Nebraska, Pernnsylvania end Illinois,.

Only 5 out-of-state fishermen were recorded during the first week of 1940,
all from Indiana. This is to be expected, as the vacation season, when
most non-residents would normally fish in the Figeon River Forest, can
hardly be considered in full swing the first week of May.

Among the resident anglers, Weyne and Cheboygen county fishermen were
tied with 1564 each in 1938, followed by Otsego and Genesee.

In 1939, Cheboygan county led with 302 fishermen, followed by Wayne,
Presque Isle, and Genesee counties,

During the first week of 1940, Otsego county led with 66, followed by
Weyne, Presque Isle, and Cheboygan counties.

Local anglers (Cheboygan? Presque Isle, and Otsego counties) consti-
tuted 36 per cent, 35 percent, and 45 per cent of the total fishermen in

1938, 1939 and 1940 respectively,
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Teble 4 gives the numbter of anglers from the various counties and

states for the years 1938, 1939 and 1940 respectively.
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Review of the Management Practices Effected on the
Pigeon River Forest Trout lakes, with Suggestions

for Future lanagement

This seection of the report is written with the intention of bringing
up-to-date the management history of these lakes. It is now almost nine
years since they were first inventoried, and over five years since
management practices were inaugurated in the form of changes in classification,
stocking, fertilation, removel of undegirable fish, et cetera. Each leke,
or each pair of lakes, will be analyzed in the following pages, and the
history of the menagement through the last five years briefly outlined
along with the changes which have occurred in the angling results. Where
data appear to justify certain management practices, further suggestions

have been made for future use on the lakes of the Pigeon River Forest,

Lost and West Lost Lakes

Eschmeyer records in Report No. 438 (p. 30) that Lost Lake was first
planted with brook trout in 1927 when lir, William Horsell of the State
Forest introduced 200 fingerlings. The lake was not fished until 1931,
when 58 trout were reported to have been illegally removed btefore the
opening day, which at that time was June 25, On June 25, 1931, a total of
104 more brook trout were also captured, according to creel census records
obtained by the local conservation officer. Four more trout were netted
by the Institute survey party in August. A&t least 166 trout or 83 per cent
of the original planting in 1927 survived. No records of stocking other than
that mentioned above can be found, so it may be assumed that these were

survivors of the 1927 plantinge
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The total number of brook trout fingerlings which have been stocked
since 1933, along with the total catch of legal and undersized brook
trout recorded by the intensive creel census, are presented in Table 5.
A total of 39,250 fingerlings, varying in age from & to 9 months old when
released, have been introduced in these two lakes in the period 1934-1938
inclusive. A total of 2,313 legal brook trout have been removed, while
1,691 undersized fish were reported. The return to the angler theréfore
was 5.9 per cent of the total planting over this six-ysar periode

It should be noted that the fewest undersized fish (13) were reported
in the 1936 trout season, after two years of extremely heavy plantings.
Since the releases have been lowered to 6,250 or less for the two lakes,
it seems safe to conclude that more fish have survived from fall to the
succeeding summer since a larger number of undersized fish were reported
in years following these plantings.

The best fishing, in terms of catch per hour, has been demonstrated
for the years 1938 and 1939 by the creel census. The stocking for the
preceding years (1937 and 1938) were the lowest for these lakes, 5,000
and 6,000 fingerling brook trout respectively., These latter two stockings
were also older and presumably larger fingerlings (8 and 9 months old),

The following stocking procedure is recommended for the 1940 planting
of these lakes (which are almost identicel as far as trout habitat is
concerned ).

Lost Leke - 500 adult brook trout (clip right pelvic)
West Lost Lake - 2,000 8 to 9 months o0ld fingerlings

(elip left pelvic).



A creel census during 1941 will be necessary to détermine the com-
parative survival to the angler of the plantings of different sizes of

trout,

North and South Twin Lakes

The 1932 Institute survey showed these lakes to contain an abundance
of stunted perch., As physical-chemicel conditions were détermined by
survey to be for trout, both lakes were stocked with fingerling brook
trout in 1933 (about 6,500 in each lake)es In 1934, North Twin was treated
with 250 pounds of Farm Bureau Fertilizer (4 per cent nitrogen, 16 per cent
phosphoric acid, 8 per cent potash).

In 1934, gill net studies in South Twin demonstrated the perch in
that lake to be both stunted and very abundant, and that very few trout
had apparently survived (ratio of 263 perch to 21 trout in the gill nets
despite the introduction of 6,300 fingerlings in the previous fall),
Accordingly, South Twin was poisoned and dynamited in September, 1934,

South Twin remeined dormant during the summer of 1935, but 5,000

blunt-nosed minnows (HEyborhynchus notatus) and 50 killifish (Fundulus d, menona)

were introduced. In the fall of 1935, one hundred (100) adult rainbow
trout were planted.

In 1936, the creel census of South Twin recorded 62 of the 100 fish
planted in 1935 as taken by fishermen, Two additional specimens were
taken by the Institute. There was no planting in this lake in 1936, but in
1937, nine (9) more rainbows were captured by fishermen, indicating a
kmown survival of 73 per cent of the original planting in 1935,

In the fall of 1937, two hundred (200) adult rainbows were planted in

South Twin and 100 were introduced into North Twin leke. The recorded
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rainbow trout cateh in these lakes in 1938 was as follows:

North Twin 66
South Twin 115
Total 181

The rainbow catch from North Twin, where no rainbows were previously
present, demonstrates a return to the angler of comparable magnitude to
the 1935 stocking of South Twin lLake, ~- a survival of at least 66 per cent
from fall to the succeeding summer,

In the fall of 1938, further plantings were made in both North and
South Twin Lakes consisting of 150 adult rainbow trout for each lake,
Also on July 14, 1939, the same number (150) of fin-clipped rainbow edults
were introduced., This summer planting was not entirely successful, as
16 marked fish were found dead om the shores, and only 5 marked trout were
later retesken by anglers. Unfortunately the records for the two lakes have
been combined (as explained on page _g_) so the results cannot be given
separately. Llhe total catch of reinbow trout for the two lakes in 1939
was 154,

The 1939 fall planting for these lakes was 300 adult rainbows (half
in each lske), also marked by removing a different fin than on the summer
planting, During the first week of 1940 a total of 111 rainbow trout were

taeken; the catch was as follows:

Summer plant of 1939 3 fish
Fall plant of 1939 16 fish
Mark not described 24 fish
Unmarked __68 fish
Total 111 fish

It is to be regretted that over one~half the marked trout were not

properly reported as to the mark, hence, the carry-over from the two plantings
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of 1939 could not be more closely evaluated, However, it is appareat that
not all of the summer planting of 1939 had died, and that the feall release
haed survived in fair numbers. It is also encouraging to note that 61 per
cent of the first week's catch presumably came from rainbow trout plantings
introduced previous to 1939,

The present rainbow trout population may be estimated by the process
of continuously adding the number of fish stocked and the number removed
by engling, assuming again that all fish have been recorded, and in the
case of these lakes that the mortality was not greater than is already
kmown for the July, 1939 plantinge Py this process the estimate reached
for the population of adult rainbow in the two lakes was 763 on May 5, 1940
(see Table 6 ).

Mention should here be made of the perch fishing in the Twin Lakes,.
The population of South Twin Leke wes killed off by poisoning in September,
1934, No perch were recorded in the creel census of this lake until 1938,
when 191 yellow perch of an average size of 8.4 inches (estimated length)
were recordede Evidently the perch have been reintroduced by the anglers
fishing the companion lake (North Twin) from which the perch were not
removed, and which lies only about 100 yards over the hill,

If such a practice is continued by fishermen, perch may reach their
former abundance in South Twin Lake, and will have to be again eliminated.
When and if this is done, North Twin leke should also be poisoned to
eradicate the source of supply from which South Twin was probably re=-stocked.

It may be said in favor of the perch in these lgkes, however, that
they do make up the bulk of the legal catch during that part of the fishing

season when the rainbow trout are not biting, that is in late June, July and



early August, and in all years have outnumbered the cateh of rainbow
trout. Also, since the poisoning of South Twin and the fertilizing of
North Twin, the average size of the species has been fairly goods. The
danger, as previously pointed out, lies in the re-establishment of the
species in too great a number to obtain consistent growth to legal and
above-legal size,

It would be desirable to meke stomach examinations of the rainbow
trout to determine if the smaller, younger perch are being utilized as food
by the rainbow troute.

Each lake should be stocked with 150 adult rainbows in the fall and

100 about June 1-20 if the angling pressure remains at its presenmt level,

Hemlock Lake

This lake was first stocked with brook trout in 1927 by William Green
of Hillman; the number of fish and the approximate size is not recorded
(Report 438, p. 28)s Six of the surviving brook trout of this planting
were taken by the Institute field party in 1932. As the lake haé no
spawning facilities, Eschmeyer recommended the introduction of fingerling
brook troute The stocking record, along with the known catch for the
various years from 1933-1939 inclusive are presented in Table 7.

Although there was no creel census in 1933 or 1934, Eschmeyer reports
(Report 438, pe 29) that fishing was excellent in 1934, Creel census
records demonstrate that the total legal catch and the catch per hour
fell off each year through 1937, Also, as in Lost and West Lost lakes,
the number of undersized fish reported indicated e low survival of fingerling

fish from fall to the following summer,



In the fall of 1937, eightemouths old brook trout fingerlings (5,000)
were stocked, instead of § and 7 months old fish (which had been previously
used)s The total legal catch in 1938 approached that of 1935, and the
catch per hour was almost doubled. The number of undersized fish taken
indicated that there had been & much better survival of this planting,

In the fall of 1938, adult brook trout (200) were planted and were
evidently available during 1939, as the legal catch of brook trout was
almost one~third greater than in 1938 or 1935, In the middle of the
summer (dJuly, 1939) 200 fin-clipped rainbow trout adults were introduced,
and a total of 97 were captured from mid-August to labor Day. However,
the brook trout, not yet of legal size, appeared to be veanishing, as only
23 undersized brook trout were reported. The catch per hour of legal
fish for 1939 was 0.36.

In October, 1939, rainbow trout adults were again planted (200).

They were marked by clipping & different fin, During the first week

of 1940, the total legal catch was made up of 7 brook trout and 113 rainbow
troute The catch per hour was 0,40 trout. Only 2 undersized brook trout
were reported.

In the years for which stocking records and creel census are available,
a total of 23,750 fingerling brook trout were released. Of these fish
fthich were 5-8 months olc at plerting) [1€ were leter taken by anglers &s
legal trout -- & return of 2,2 per cent of the total released as fingerlings,
This calculation is bgsed only on the 19$34-1937 stockings and the 1935-1938
creel censuses when 6nly fingerlings were planted. The ectual total return
wes undoubtedly somewhet greater as e part of the 1939 legal catch was
obviously originating from all or a part of the fingerling releeses of

1934-1937.
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Although all the rainbow are not recorded es marked fish, all those
captured in 1939 and 1940 must have been from the two plantings listed,
as there are no records of previous stocking of reinbow trout in this leke,
L'he merked fish were recorded merely es marked fish and the missing fins
were not described. On lay 5, 1940, there should have been 19C rainbow
trout left in the lake from previous plentings, assuming no mortelity and
also that all rainbow have been reported by fishermen and recorded
properly. This figure is deterwined as follows:

Plented July 14, 1939 200

Caught from July l4-Letor Day =97

Left on Lebor Dey 103
Planted October, 1939 - 200
Total available April 27, 1940 303
Number teken April 27-Mey 5 =113
Left in leke on Yay 5 190

The creel census datea indicete that the fishermen have enjoyed better
fishing after the inbroduction of a moderate mumber of advanced fingerling
fish no less than 8 months old, or under the stocking of adult fish,

particularly the latter, since the catch per hour was slightly better than

under the fingerling program in spite almost twice the fishing pressure.
Tre records from 1939 elso indicate that plantirg this lake in late June
will furnisk some fishing in mid-August,
In view of the general results obtaired to date, it is recommended
that 300 adult rainbows be plented in the fell of each year and 200
adult fish of the same species be introduced some time in early June (depending

on the season, these fish should be plented before the upper waters of the



leke become too warn for the fish to become successfully acclimated)s

Pickerel Lake

This 40-ccre lake was first surveyed by Metzelear in 1925, who reported
brook trout present. The Institute survey in August, 1932 found brook
trout in the deeper part of the lake, Small-mouthed bass and perch also
were taken in other collecticns, although the bess were apperently not
abundant and the perch were found to be rether slow-growing individuals,
Management practices suggested by Eschmeyer (Report 438, ppe. 20-23)
and cerried out by CCC camp Vanderbilt were as follows:
1935 « (a) Instelletion of numercus brush shelters beceuse of
a lack of rooted aguatic plents.
(b) Installeticn of speavning boxes for the small-mouthed
bess,
1937 - Applieation of 2 tons of fertilizer high in phosphorus
content to increase the food organisms thought by

Eschmeyer to be rather scarce.

The stocking record.since 1932 is presented in Table 8.

Unfortunately, there is not = single year of complete creel census
on this lake., In 1936, Eschmeyer (Report 438, p. 58) estimated that only
somewhet more than one-helf of the anglers were contected, One hundred and
seventy hours of fishing by 58 anglers yielced 17 brook trout, 103 perch,
1 small-routhed bass and 2 bullheads for & catch per hour of 047 legal fish,
The trout were reported to be of good everage size =~ 11,7 inches,

Aw 400 fin-clipped rainbow trout adults were planted in the fall of
1939, & creel census was projected for the entire 1940 season, but was

operated for the first week only because of e shortage of man power,
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The results of the fishing during this short period were very encouraging;
ninety-three (93) of the 112 rasinbow trout captured were marked fish, a
recovery of 23% per cent to May 5, 1940 of fish introduced during the
previocus fall.. It is not unreesonable to assume that at least twice as
many of these fineclipped fish will be taken before the end of the trout
seasons Dluring the first week hatche;;jégjlts, released during the
previous fell, comprised 83 per cent of the total catch.

The population of adult rainbows on the opening dey of the 194C
trout season (April 27) may be estimated through the use of Needhem's
formule (1937, pe. 45), which is stated as follows:

yel(b ¥e)§

where y = total populstion
& = number of marked fish available
be " o " caught
c= " " unfarked fish ceughte.

It is assumed in this calculaticn that eny mortality which has teken
plece emong the rainbow trout in this lake occurred in equal proportions
among the marked and ummarked fish, Applicetion of the formula to the
creel census results gives the following result.
y = 11Z (total number of marked and unmarked rainbow caught)

times 400 (total marked fish planted)
93 (total marked fish caught)

= 481 edult rainbow present on April 27,
0f these fish we krow that 400 were planted in October, 1939, so
81 were holdovers from the releases of 1934 and 1935, On May 6, the total
population was 112 less, and was probably mede up as follows: 307 adults from
the 1939 plenting (marked), 62 hold-overs from previous stockinge.
It is suggested that 500 adult rainbows be planted each fall and 300

each June,
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Section Four Lake

In this body of water stunted perch were found to bé abundent at the
time of the originel survey in 1932. In 1933, at Esclmeyer's recommendation,
300 brook trout 8-months old were planted. In August, 1934, gill nets
yielded a totel of 39 perch and 3 brook trout, the latter not of legal size.
Casual reports by anglers during 1934 and 1935 indicated the trout fishing
to be very poore.

On September 19, 1935, the lake was poisoned, and only perch were
found to be present, After the poisoning, & release of 150 rainbow trout
adults was made. In 1936 no plenting was made. In 1937, 100 rainbow
trout adults and 1,000 grayling adults were releaseds In 1938 end 1939,

a total of 100 rainbow trout edults were planted in each year.

Accurate information on the quality of the angling is not available
for eny year except 1939, For that year, 41 brook trout, 1 brown trout,
end 25 rainbow trout or a totel of €7 trout were reported. Since there are
no records of brown trout or brook trout introductions since the poisoning
in 1935, it must be assumed that the fish have been (&) misidentified by
the census clerks, or (b) that other unrecorded species of trout have been
planted, or (¢) that the poisoning was not complete, The most logical
essumption is thet the trout were all reinbow trout btut were misidentifiede

During the first week of the 1940 trout season, a total of 11 rainbow
trout were teken from Section Four Lake. Although 100 fin-clipped adults
of this species were planted in October, 1939, not one of the marked
fish was among the 11 rainbows reported. Thris lake does not appear to
have given the fishing that the others have under the progrem of stocking
adult fish, The explamation mey be in the chemical-physical conditions,

It was found during the origiral survey that the deeper waters conteired
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no oxygen in late summer. This oxygen déficiency of the colder, deeper water
or the fact that this is the deepest leke with the lowest percentage of shoal
mey be inhibiting factors to the supposed fish-carrying capacity of the lake,
The presence of grayling may also have been a factor responsible for poor
trout production, Both Section Four and Ford lakes should be re-investigated
to determine what species of geme fish will provide better fishing in those
waters.,
Since the experimental planting of 5,000 grayling made in QOctober,

1936, is now apparently diminished to a point where it is difficult to
obtain specimens by netting, and since it has been decided to discontinue gray-
ling experiments in this lake, Ford Lake should be planted with adult brook
trout, and re-opened to public use., This 1ll.7-acre lake should receive an ex-
perimental planting of 600 legal brook trout in the fall plentings. Such a re-
lease will provide us with an opportunity to determine whether or not brook
trout can survive successfully in combination with a supposedly non-predaceous
and slightly competitive species, the bluegille The latter species was intro-
duced into Ford Leke asccidentally, and is now apparently present in fairly large
numbers. The original planting and first progeny have grown quite rapidly. Some
bluegills taken in 1938 reached legal size by the end of the second summer of life,

A planting of 100 adult rainbow trout should be made in Section Four Lake

in the fall of each year and about June 1 of each year,

Invent§ry data compiled by Eschmeyer (Report 438, p. 18) indicate that
in earlier days this lake might have been a trout lake, as brook trout were
captured in the original survey of 1931-32. However, the spreading of the
water over shoals caused by beaver dams at the outlet and damming of tribu-

tary streams by beaver have since modified the aquatic habitat to that of =
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warn-water fish lake, Eschmeyer also states that this lake was used to
almost no extent by the fishing public up to and including 1937 (Report 483,
Pe 1) This may or may not have been the true situation, as this lake was
not very closely observed by census tekers until the 1939 fishing season.
The aquatic conditions present were suitable for bass and bluegills,

end these were recommended by Eschmeyer. The stocking record to date (1940)
is as follows:

1934 - 4,000 bluegills (4 mo.)

1935 - 1,000 bluegills (4 mo.)

1937 - 65 small-mouthed bass (adults)

The stocking and menagement progrem for this leke mst be considered
es successful to date since it has made fishing where, according to all
reports, little or none existed in the past decade. Ninety-nine (99)
bluegills (647 inches) end 101 sunfish (6.4 inches)(the latter may have
been bluegills misidentified by the CCC enrollees) were the dominant species
in the 1939 catch, and also 30 lerge-mouthed (11.6 inches) and 13 small-
mouthed bass (1l0.9 inches). Large-mouthed bass were said to have been
planted et the time bluegills were first stocked (1934) but the planting was
not recordeds A 12 inch large-mouthed bass was teken by Hezzard May 18, 1937,
This lake during the period June 24-September 4 furnished 3482 hours of
angling to 131 fishermen at a rate of 0.89 legal fish per hour, which is
fishing of better than average quality.

Also of interest is the fact that the period of best fishing in 1939
ceme during mid-summer when the fishing in the trout lakes of the Forest

was at a low ebb,



Inasmich as the angling pressure is relatively light (12 man-hours
per acre for 1939), and both bass and bluegill appear to be reproducing

successfully no further stocking is recommended.

Comparison of Number of Fish Stocked Per Acre with the Number Odught Per Acre

Table 9 was drawn up in an attempt to find some clue as to a more
effective plenting schedule for the use of the hetchery supervisors in
servicing the fishing in the trout lakes of the Pigeon River Forests.

Listed in this table are the number of trout stocked per acre each year

and the number of legal and sub-legal trout caught per acre of water
surface in the respective lakes, The percenmtage of the planting known to
have been caught or returned is also given. The assumption is mede thet
fingerling trout planted in the fall of one year supply the legal catch for
the following summer, although this is not entirely a valid assumption, since
there are undoubtedly present & small but unknown number of older fish
entering the catch as hold-overs from the planting of two years or more
previously. Certeinly the great majority of fingerling trout could be
assumed to enter the legal catch by the second summer after release. No
matter which assumption is preferred, the genseral conclusions to be reached
ere similar,

In Lost and West Lost Lakes during 1934 and 1935, over 1100 fingerlings
were planted per acre of water surface, yet the greatest return as legal
trout was in 1935, when 5.5 per cent (76,7 legal trout per acre) were
caught, The poorest results were obtained from the 1935 planting of &
months old fingerling brook trout, when, during 1936 only 4.2 per cent of
the planting (4848 legal trout per acre) were recaptured as legal trout,

end only le5 undersized fish were rsported per acre.
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When releases in these lskes in 1936, 1937 and 1938 were reduced
from 1400 to 700 (approximately) fingerling trout per acre, these béing
older fish (7,8, and 9 months old brock trout), the percentage removed as
legel fish in 1937, 1938, and 1939 increesed (in 1938 to as high as 10,1
per cent), and the percentage of undersized fish returned to the water
was also much higher in these years than previously,.

Results of a similar nature were obtained on Hemlock Lake. Flenting
five-month old brook trout fingerlings at the rate of 1667 per acre did
not give as good results as planting 833 eight-months-old fish per acree.
Fven better results were obtained by plenting as few as 67 adult legal
trout per acrégfin 1938,

Plantings of 33 trout per acre in 1939 gave a return in 1940 of 20
trout per acre (60.6 per cent of the plenting) by the end of the first
week of the 1940 season.

Since fingerling trout have not been planted in this lake since
1937, and since a few have been reported in both 1939 and 1940 (but many
fewer each year) it seems likely that most of the fingerlings which are
zoing to enter the legal catch would do so in either the first or second
sumner after planting.

In North and South Twin Lakes there is no doubt but what the planting
of the previous fall suppliss the majority of the present summers angling,
as all rainbow trout planted in these lakes have been of legal size, To
date the best success, in terms of percentage of plant per acre recovered

as legal fish per acre, has been obtained with releases of 30 fish per acra,.

- -

3/ This anamalous situation of obtaining a weturn of 101 per cent on the
number planted is caused by an unknovm mumber of fingerlings from the 1937
planting entering the 1939 legal catch in addition to the legal fish planted.
>ince neither planting was marked it was impossible to determine the exact
conbribution from legal trout,
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It is the author's belief, however, that if the angling pressure remains

high (above 125 man-hours per acre per season), and if there are two planktings

mede (one in the fall, another in early June), these lakes will support

plantings of up to 50 trout per acre per year., The comparatively poor

success of the planting of 60 trout per acre in 1938 and summer of 1939

was at least partially due to too warm weather for the planting in July

of 1939,

To sum up briefly, better angling has been made by comparatively

small plantings of older trout; ie.es 600 - 750 eight or nine months-old

fingerlings per acre or from 30 to 70 adult, legal-sized fish per acre,

General Menagement Suggestions for the Area

1.

If possible,change the opening day to liay 15 for the rainbow trout
lakes (Twin Lakes, Hemlock, Section Four, Pickerel) of the Pigeon
River Forest, There are several good reasong. for such a limitation
of the seasons The last Saturday in April and the week immediately
succeeding it are usually cold. This year (1940) the ice had
barely left these lakes by April 27, and the fishing weather was
rather uncomfortable, Eecause of the low water temperatures
existing under such conditions the fish are usually sluggish in
ection when hooked. As these lakes are dependent on artificial
means for their stock of fish, the catch is definitely limited by
the number planted. If the majority of these fish are removed in
the first few weeks of the season,they. obviously will not be
available to fishermen later., Uz, Hazzard reports opening=-day
catches of rainbow trout from these lakes to be very thin and

generally in poor cénditiom. Iy is very possible that delaying
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the opening day for two weeks would result in the take of
heavier, more gemey fish, Calculations on the coefficient of
coandition of the rainbow trout in Hemlock, North and South Twin
and Section Four Lekes suggest that the fish are not up to
standard at this early date,

Reduce the limit on rainbow trout, in the Pigeon River Forest
Trout Lakes to 5 fish per angler per day. A limit of 5 fish is
suggested so that more anglers, particularly out-of-state and
southern Michigan anglers, may benefiv from these hatchery
plantings. As the ppening day legislation and the legal limit
now stands, almost all of the limit and near-limit catches of
stocked rainbow trout are being teken by local anglers, Reduc=-
tion of the limit from 15 to & fish would probably spread the
total catch over more fishermen from more sections of the state.
Reduction in number should be justifiable considering the large
average size of the rainbows taken,

The placement of a competent fisheries biologist in the Pigeon
River Forest during the trout season to supervise and instruct
the creel census clerks is sugzested., The duties of such & man
would be to supervise the creel census work on the lakes and the
streams, obtain a series of accurate weights and measurements,
and scale samples, also physical and chemical data on the lakes
and streams., 7To such an individual would be assigned the problem
of re-designing the fisheries management policy for the Pigeon
River Forest, using as his guide results obtained from plantings

as shown by the intensive creel censuses on the various waters,



Sumrery of Stocking Suggestions

for Trout Lakes in Pigeon River Forest

Lost and West lost Lekes == (Brook Trout)

If fingerling brook trout are used plant 4,000 eight or nine-

months old fish,.

If adults =~ 200 fish in each lake in the fall,

North and South Twin lLakes == {Rainbow Trout)

Stock 300 adult fish in the fall,

Stock 200 adult fish about June 1 of following year,

Pickerel Leke -- (Rainbow Trout)

Stock 500 adult fish in fall,

Stock 300 adult fish about June 1 of following year,
Pord Leke -- (Brook Trout -~ sxperimental)
Stock 600 adult fish in fall,

Section Four Lake -- {Rainbow Trout)

Stock 100 adults in the fall,

Stock 100 adults about June 1 of following year,

Yemlock Lake -~ (Rainbow Trout)

Stock 300 adult fish in the fall.

Stock 200 adult fish about June 1 of following year.
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Table 1

General Sum:ary of Creel Census Results on the

Pigeon River Forest Trout Lakes from 1935 to May 5, 1940

Percentage N Hours Fer 5
Number of Teking No Total Hours Legal Fish Caught Catch Fishermen Angling? legal Fish Undersized Undersized
Leke Year ['ishermen Fish TFished Brook Trout Brown Trout Rainbow Tr _ Ferch Total Per Hour lay Pressure  Per Acre  .ish Neturned TFish Per Acre
1935 561 62 1,740.00 660 - - - 660 0438 3e2 202 767 187 21,7
Lost and 1936 364 67 1,158425 420 -— - - 420 0436 342 135 48.8 13 1.5
West Lost 1937 331 69 1,382,50 283 - - - 283 0420 442 161 32.9 259 30,1
(846 amcres) 1938 283 59 960,00 506 - - - 506 0453 344 112 5847 692 8045
1939 367 63 865475 445 - - - 445 0451 2.4 100 51.7 540 6247
1940 No creel census -—- ——— - == ol e - e == - - -
1538 cle +00 218 - - - 215 0,35 2e9 104 3548 344 746
1936 75 67 241,50 52 - - - 52 0422 3.2 40 847 21 345
Hemlock 1937 54 74 244,00 47 - - - 47 0,19 445 41 Te3 57 946
(640 acres) 1938 117 50 340425 203 - -— 1 204 0.60 249 57 3547 297 4946
1939& 206 65 816426 311 - 124 - 408 04568 340 103 6840 23 348
1940. 121 74 299,50 7 - 313 == 120 0040 245 50 2040 2 Trace
T936i 137 78 394,50 - - 62 - 62 0l16 249 92 14.4 5] -
North and 1937 216 65 623,00 - - 9 492 501 0.81 249 62 5042 Not given -
South Twin 1938 364- 60 1,139,00 - - 181 518 699 0.6 Se2 114 71,0 61 6.1
(10.0 ecres) 1939, 457 84 1,441,00 - - 154 581 735 0466 3.2 144 7345 ot given -
192 96 63 340,25 - - 11 6 117 0,53 345 L3 11,7 0 -

" Section rour 1939 190 88 502,00 41 - 26 7 74 [P 246 152 22 44 9 2.9
(3.3 mcres) 19407 49 88 135,75 - - 11 - 11 0.08 2,7 4l 1 Trace
Pickerel 1940 58 40 212,50 - B 104 = V12,052 T3 5 o -

(4046 acres) 1936 58 45 170.75 17 -- - 103 123% 072 249 4 Not piven __ _ -
1

‘éensused only fromw April 27 - lay 5.

Census orly on South Twin this year.

Cernsus reported by Esclueyer to be only about half
complete.

% 1 small-mouthed Less, 2 bullheads also caught,

§' Anpling pressure = ran-hours per acre per season.




Table 2

Summary of Average Sizes of Trout Recorded
in the FPigeon River Forest Trout Lakes Creel Censuses
(Figures in parenthesés indicate number of specimens on which the average is based.)

Average Length of Average Weignt of
Lake Year  Erook Trout Rainbow Trout  Rairbow Trout (ounces)
1935 Oed - -
(660) - --
1936 Oet — -
lost and (420) - -
1537 9¢4 - -
Test Lost (283) -—- -
1938 8e€ - -
(505) - -
1939 8e2 - -
{e48) -- -
1936 - 12,€ -
- (62) -
1937 - 1643 --
North and - (9) -
1938 - 12 .‘; -
South Twin .- (181) --
: 1939 - ](.5 of ) -
.- 154 --
19409 badad 9 ol 6 00
-- (111 (103)
1955 Bel - -
(215) -- -
1936 1046 - -
(52) - -
1937 942 - -
Hemlock (47) - -
1938 842 - -
(204) - -
1939 86 845 -
y G (87) -
1940 Bed 943 346
(7) (113) (79)
1989 - 1561 oy
Section - (25) --
Four  1940¥ -- 10.€ 11,3
L (11) (5)
1940V o 12.9 19,5
Tickerel (104) (49)

1
All other years except April 27-key 5, 1940 lengths were estimated.

The fish were meesured’ in 1940, elso weighed, Weights for Pickerel
Leke, are not reliable, however,



Tatble 3

Percentage of Fisherman Days for which the Number of Trout Taken Varied from
0 to 15. Deta from Reinbow Trout Lekes of the Pigeon River Forest Creel Census,.
(Wpere dashes (=) occur, 0.5 per cent or less were in that catagory.)

Number of
Nos., of trout taken by percentage of fishermen Fishermen-

Leke Year 0 1 2 3 4 5 6 7 8 9 10 ITIZ2I2 14715 Lays

N

Pickerel 1940 4017 9 4 9 9 2 7 2 0 0 0 0 0 O O 53
Section 19403/ 88 4 6 2 0 0 0 O OO O OO0 O 00O 49
Four 1939 88 6 3 0 0 - 0 0 0 « 1 O - O O O 190
Hemlock 19403'/ 74 7 3 4 4 2 2 02 0 0 0 0 0 0 2 121
1939 65 512 5 3 2 - = l 3 =« = 2 - 3 206

North and 1940¥ 6316 8 1 4 2 1 1 2 0 0 0 1 1 0 O 96
South Twin 1939 84 8 3 2 - 0 - 0 0 0 0 - 1 0 O O 457
1938 73 9 7 4 2 2 1 - 0 - 0 0 - 0 O O 354

FPigeon 1939 56 1411 6 3 2 1 1 1 1 1 1 - - = 1 2,213
River 1938 51141 7 6 3 2 1 1 1 1 « = 0 O = 1,139

'yApril 27 = May &



Table 4

Residence of Anglers Using Pigeon River State
Forest Lakes, 1938, 1939 Seasons, and April 27-May 5, 1940

County

Humber of Anglern

1938$}n193

1940

Number of Anglers

in Yea
Stete 1938‘]’1 1939¢ 1940%

Antrim
Alpene

Bay
Berrien
Calhoun
Charlevoix
Cheboygan
Clare
Clinton
Crewford
Eaton
Emmet
Genesgee
Gladwin
Gretiot
Huron
Inghem
Iosco
Isabella
Jackson
Kelamazoo
Kalkaskse
Kent

Leke
Meaconmb
Menistee
liason
Yecosta
Midlend
liontcaln
Yontmorency
Muskegon
Oeklend
Oceena
Otsego
Ottews,
Presque Isle
Roscorxmon
Saginaw
Senilac
Shiawassee
St. Clair
St. Joseph
Tuscole
Washtenew
Wayne
Lenewee
Gd. Iraverse
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Ohio 56 84 -

Indieana 13 32 5
New York
Wisconsin
Missouri
Nebrasksa

Pennsylvenia
Illirois

G P

1
1 -
13

Unknown 7 38 7

Total

Anglers 765 1369 3l¢

éiakes under census:
Lost, West Lost, North Twin,
South Twin, Hemlock Devil's
Soup Bowl, for entire SEBnson.

3iakes under census
Lost, West Lost, North Twin,
South Twin, Hemlock, Section
Four, CGress, for entire season.,

éiakes under census
North Twin, South Twin, Hemlock,
Section four, Fickerel, for
the period Aprll 27-Lay Se




Teble 5

Total Stocking and Total Cetch, Lost and West Lost Lakes (8.6 acres)
(Figures in carets under "Number Stocked" indicate

age of fish in months at time of stocking.)

Catch per

Mumber Stocked Brook Trout Caught Hour of
Year (all brook trout) Year Legal  Undersized Legal Fish
1933 5,5008 ¥ 1934 No Census -
1934 12,0003 1935 660 187 0438
1935 10,000 1936 420 13 0436
1936 6,2507 1937 283 259 0420
1937 5,000% 1938 505 692 0453
1538 6,0009 1939 445 540 0451
Totels 39,2507 2,313 1,691

¥- Total stocking 1934-1938 under census,



Table €

Population Estimates of Rainbow Trout
in North and South Twin lakes on May 6, 1940

Stocking Removal
Flant Fall 1935 =eescemcaae ==~ 100
€4 cememme—e- Anglers and Institute
Available lavor Day '36 ---- 36 1936
Plent Fall 1936 ecovmemmmmenca 0
Availeble Opening Lay '37 ==~ 36
e I -= Anglers 1937
Available Labor Day '37 «e--- 27
Plant Fall 1937 eecececmccccea 200

Availeble Opening Day '38 --- 327

=181

Availeble Labor Day '38 ~ewee- 146

~-===e-ae- Anglers 1938

Plant Fall 1938 and
Summer 1939 mececccc-w- 598
Available 1939 Season =----- - 744
=170 ceecemacaa tnglers (154); known
Aveileble Lator Day '39 -==-- 574 nortality (16)
Plant Fall 1939 acccscccceaa = 300

Aveilable Opening Pay '40 --- 874

=111

763 =

ew-=ece--e- Anglers up to MNay 6, 1940

Approximate Number of Adult Rainbow

Trecut Left in North and South Twin
Lakes on liay 6, 1940.




Table 7

Total Stocking and Total Catch, Hemlock Lake

(Figures in carets under "Number Stocked" indicate
age of fish in months at time of stocking.)

Number Stocked Humber end Year Caught Cateh per
‘Undersized Hour ¢f
Year Brook Rainbow Year Brook Rainbow 3rook Legal Fish
1933  5,0002 = 193¢ Yo census - -
193¢ 10,0008 - 1935 215 - 344 0435
1935 5,000, = 1936 52 - 21 0,22
1936 3,750 = 1937 47 - 57 0.13
1937  5,0009 - 1938 202 - 297 0460
1938 200¥ 200¥ 1939 311 97 23 0465
1239 - 200% 1940 7 113 2 0440
Totals 23,950% 400 83¢ 210 744
X

Total stocking on which creel
census has been operated.

% = April 27-May 5

Adults



Table 8

Stocking Record for Pickerel Lake,

1934.1339, Inclusive

Brook Brown  Rainbow Smallmouth
Year Trout Trout Trout Bluegill Bass Total
1934 7000¢ 600% 6008  3000% 500% 11,200
1935 900828 .. 1008  1s500% - 2,500
1936 S - -- -- -
1937 - - -- 20000° - 20,000
1938 e -- -- - —
1939 - - 40084 - - 400

« = indicstes

age in months,



Table 9

Comparison of the sumber of Fish Flanted Per Acre of Water

with the Catch of Legal fish Per Acre of Water, also the Percentage

of the Planting Per Acre Removed as Legal and Undersized Fish Per Acre
(Figures avove ™" indicate age of fish in months)

Unider - (e)

Lakes Number Legal sized cegding Years Plants

(acreage of Trout Trout FPish Returned

and species Year Planted Year Caught Caught Removed as as Under=
‘planted) Planted Per Acre Censused Per Acre Fer “cre Legal Fish sized Fish Total
lost and 1934 13986 1935 7647 2147 545 1.5 740
West Lost 1935 11639 1936 48,3 1.5 442 0% 442
(845 meres) 1936 72N 1937 32,9 30,1 4.5 4.1 846
(Brook 1937 5818 1938 5847 8045 10.1 13,9 24 40
Trout) 1938  698% 1939 51,7 6247 Ted 940 1644
Hemlock 1934 1667 1935 3548 5746 2.1 345 546
(640 acres) 1935 833V 1936 847 345 1.0 Trace 1.0
(A11 brook +1936 625V 1937 748 946 142 1.5 2.7
trout until 1937  833% 1938 3547 49,6 443 640 1043
sumger 139, 1938 67% 1939 6848 348 10145 0s0%  101.5
thelafainbow)1939 338 1940% 20,0 0,05 6046 0,0% 6046
North amd 1935 208 1936 12.8 - 64 40 -- 64,0
South Twin 1936 ol 1937 049 - 2540 - 25,0
(1040 scres) 1937  30% 1938 18.1 - 6043 -- 6043
(A1l rain- 1938 60 1939 15.4 - 2547 - 25,7
bow trout) 1939 3099 1940% 11.1 — 3740 - 3740

Report typed bys:s Helen Staebler

Report approved bys

A

Se

Hazzard

Q;': Less than 1 fish per acre or less than

1 per cent.

¥ o Censused from April 27 to lgy 5, 1940

only,

INSTITUTE FOR FISHERIES RESEARCH

By David S. Shetter





