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Creel Cernsus Results from Three lowa Lakes - 1967-68

Terry Jennings
Fisheries Biologist

Data are presented on the results of a comprehensive creel census made on Spirit
Lake, East Okoboji and West Okoboji. A combined total of 163,194 fishing trips last-
ing 476,050 hours were made to these lakes during 1967, During these trips 804,632
fish weighing 451,283 pounds were caught. Each fishing trip lasted 2.9 hours and
yielded about 5 fish. These fish were caught at an average rate of 1.7 fish-per~hour.
Bullhead and yellow perch dominated the catch comprising 52% and 31% respectively.

Population Dynamics of Channel Catfish in Coralville Reservoir

Larry R, Mitzner
Fisheries Biologist

Measurements of condition, growth rate, mortality rate and catch success were
monifored prior to and dusing the removal of channel catfish and rough fish species.
The objective was to measure the effect of this increased harvest upon the catfish
population. This population reduction consisted of 1,13 pounds per care or 14,2%
of the catfish population and 6.09 pounds per acre of rough fish species. There were
no detrimental effects in growth rate, catch success or mortality rate, but channel
caifish body conditions increase slightly.

Backbone Lake Renovation Project

Robert Schacht
Fisheries Biologist

Backbone Lake, located in Backbone State Park, near Strawberry Point has had a
declining quality in the sport fisheryfor the last decade. Rough-fish populations have
increased during the same period. The lake was drained as a management in November
of 1967 followed by chemical renovation of the lake and watershed in the spring of 1968,
The resulting fish kill was estimated to be 90 per cent complete with vast reduction of all
fish species in the lake, A brief history of survey datum is presented up to the time of
renovation. Preliminary evaluation of post-treatment surveys is also presented.




Aquatic Habitat of Mississippi River Navigation Pools 11 and 18

Don R. Helms
Fisheries Biologist

The different aquatic habiiais of Mississippi River navigation pools 11 and 18 were
mapped according fo classification proposed by the U. M. R, C, C. Pool 11 was found
to consist of 0.3% tail woters, 11,9% main channel, 8.9% main channel border, 7.7%
side channel, 60.7% loke, 0.6% poad and 10.0% stough. Pool 18 consisted of 0.7,
22.1, 20.4, 14.8, 31.6, 1.5and 9.0% of each habiiat respectively. Maps were re-
produced on legal size poper for field use.

Age and Growth of Carpsucker in the Des Moines River

Donald Kiine
Fisheries Biologist

Carpsuckers were removed from the study area to determine the effeci of exploita-
tion on the remaining populations, A total of 1,051 carpsuckers were removed in o
© 20-week period, Scale samples were collected from 337 carpsuckers-for age and
growth studies. Carpsuckers in this sample were 12 inches long and weighed 10 pound
in the fifth year of life. The length-weight relationship for the 1967 sample was log
W=1,7170 +2.4739 fog L.
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1968 Officers' Deer Estimates

Paul Kiine
Game Biologist

Estimates by Conservation Officers indicate 22,870 deer were present in lowa early
in 1968. This is a decline of 10,1 percent from 1967 estimates. Since 1963, populations
have increased in southern and western portions of lowa, and declined elsewhere. Howr
ever, these populafion booms seem to have run their course. It is believed hunting is the
one major population depressant and that more restriciive controls may need to be applied
in the future,

Fox Movement Studies in lowa

Ron Andrews
Game Biologist

To provide information needed to properly manage the red fox as a game animal and
predator in lowa, o fox tagging project was inititated in 1966 to determine dispersal,
population status and mortality of this species. Hunting, trapping and road kill are the
major factors of mortality. A total of 85 foxes was tagged in 1966 with a 45 per cent
return; 249 foxes were tagged in 1967 with nearly o 20 per cent return; and fn 1968,"
388 foxes were tagged. An initial analysis of the data indicates that foxes disperse an
average of 20 to 35 miles randomly in all directions prior to and during their breeding
season. Fox hunting provides considerable recreation for sportsmen in lowa, and we
hope that this study will initiate a hunting season for the fowa foxes.

Results trom Lead Poisoning Studies ot Forney's Loke

Richard Bishop
Game Biologist

Forney's Loke in Fremont County is a popular waterfowl concentration area along
the Missouri River, This area has had o history of lead poisoning of mailards. The
lake has been shot over for years and o large amount of lead deposited. When weather
conditions are such that the lake remains open in December and January, high Tosses
ogcur, Mallard losses of about 1800 occurred in the winter of 1965 and 1966. About
i 500 died from lead poisoning in 1960 of Forney's Loke. Data were desired to document
waterfowl losses and amount of lead available, A total of 143 boitom somples were
taken in 1966 and 1967, Resulis show an average of 1.6 pellets per square foot were
available to waterfowl. The samples were one fool square and iwo inches or four inches
deep. Lead poisoning losses on this area can be minimized by regulating water levels
atter the hunting sedason to move the bird elsewhere.
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fowa's Spring Pheasant Popuiation - 1968

Richord £, Nomsen
Game Biologist

lowa's 1968 statewide spring pheasant population was slightly higher than in 1967,
The population appeared to be the same or higher in the Southeasi half of lowa - and
fower in the Northwest hoif of the phewsant range, The 1968 spring hen index increased
18 per cent and observers reported 7 ger cent more hens sighted on the roadside survey.
Pheasant experienced o mild winier and o warm early spring prompied early nesting
activily.

Woodrock Singing-Ground Survey, 1968

Gene Hiavke
Game Biologish

The lowa woodcock singing-ground survey has beer conducied each spring sirce
1961 . This work is dore in cooperation with the U. S. Fish and Wildlife Service to
obtain on index to the size of the breeding populaiion. The number of different males
heard "peenting” on the ground forms the basis for the evening roadside counts. The
}968 index of 0.22 woodcock heard per stop equals the 8~year average. In 1968 one
brood was reporied on the Wilson Isiand Game Area in Western lowa. Wide woodcock
distribution over the state is indicated by this survey.

Postal Card Surveys of lowa Quaii Hunters for the 196768 Season

M. E. Stempel and Gene Hlavka
Game Biologists

During the 100 day1967-68 quail seasor all of the state was open for hunting, OFf
all licensed hunters 20 per cent, or 62,484 hunters, took 736,519 quail at a rate of 1,9
hours per quail.  Of thai number of hunters 3, 584 were non-residents who took 112,179
quail at o sate of 1.0 hour per quail, The most of the quail and the best of the shooting
are in southern lowa.
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Postal Card Surveys of Cottontail, Jackrabbit and Crow Hunters for
The 1967-68 Season

M. E. Stempel
Game Biologist

Gene Hlavka
Game Biologist

The 1967-68 lowa cottontail and jackrabbit season was open statewide. The bag
was 1,548,035 cottontails, with 49 per cent of the 294, 500 licensed resident hunters
reporting they hunted for rabbits. Seven per cent of the hunters sought jackrabbits,
of which 55,661 were taken, Crows were shot by 9 per cent of licensed hunters, who
bogges 230, 594 birds, Best cottontail shootingis in southern fowa,. while jackrabbits
are found in the north and west portions of the stafe.

Ruffed Grouse 1968 Spring Drumming Survey

Eugene D. Klonglan
Assi. Supt. of Biology

Spring roadside drumming surveys of the ruffed grouse population in northeastern
lowa have been conducted on a systematic basis since 1961, The 1948 mean of 1.46
drums heard per stop on nine routes compares closely with means from prevonss. years .
The 8 -~ year average is 1.59 drums per stop, As measured by this survey technique,
there has been no appreciable change in the grouse population in northeastern lowa
over this period, with no significunt evidence of cyeling.







Creel Census Resulis from Thiee lowa Lakes - 1967-68

Teiry Jennings
Fisheries Biologist

INTRODUCTION

During the 1967-68 fishing season o comprehensive creel census was made on
Spirit Lake, East Okoboji, and West Okoboji. A previous paper thoroughly explain-
ed the methods used for coliection aond expansion of creel data. These investigafions
were made primarily to assess fish huarvest, harvest rates, and angler use.

May through February were censused on Spirii Lake and West Okoboji, These
data were separated into open water fishing {May through November) and winter
fishing (December through Februaryj. East Okoboji wos censused from May through
September.

SPIRET LAKE

Open Water Fishing. An estimaied 230, 618 fish were caught during this period
(Table 1). Eighty per cent of the catch were bullheads, 9% were walleye and 5%
were yellow perch. Listed in order of abundonce, crappie, bluegill, northern pike,
sheepshead, white bass, smallmouth boss, and largemouth bass made up the remain-
der of the fish harvest.

During this period 54,353 fishing trips were made to the lake. Nearly 48% of
these trips occured during Jure and July. An averoge trip lasted 2 hours and 40 min-
utes and yielded 4.2 fish.

The compufed harvest rufe of 1.59 fish-per-hour indicated good fishing. Fish
were caught most rapidly in August, with o catch raie of 1,97 fish-per=hour,

November had the poorest catch rate with 0.60 fish~ger-hour.,

Winter Fishing. Yellow perch and walleye comprises 4% and 5% of the total estimated

harvest (Table 2}, Crappie, norihein pike, and white bass were also caught,

An estimated 8,782 fishing irips weire made fo Spirit Lake during this period. The
average trip yielded 4.5 fish. These fish were caught af an average rate of 1,27 fish-
per-hour.

For the entire census period, 28 pounds of fish-gei-aire were harvested from Spirit
Loke. Eleven fishing trips and 31 houss per acre were necessary to produce this fishery.
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WEST OKOBOJ!

Open Water Fishing. During this period an estimoted 232,402 fish were caught (Table 3).
Yellow perch, bullheod, ond bluegiit made up 47%, 28%, and 18% of these fish respec~
tively. Crapple, woileye, lorgemouth bass, smalimouth boss, white bass, catfish, and
northern pike were also cought.

An estimated 38,524 fishing trips were made to West Okoboji. The tuips lasted about
2 hours and 40 minutes each. Each biip yielded on average of about 6 fish,

Fish were caught at an averoge rate of 2.20 fish-per-hour. The best harvest rate
orcurted in October when 3,83 fish-ger-hour were taken, August was the poorest fish-
ing month with a harvest rote of 0.76 fish-per-hours,

Winter Fishing. Table 4 shows yeliow perch was the dominont species creeled comprising
81 % of the fish horvested. Bluegi!! comprosed 16% of the catch, Northern pike, walleye,
croppie, and largemouth baoss, were olso caught.

During this period, on estimated 23,029 fishing trips were made to West Okobofi .
Nearty 60% of these trips were made in January. An average of 3,5 fish were caught
during each trip. Approximately 1,23 fish were caught per hour.

Fourteen angling trips totaling 45 hours of fishing were caluated for each surface
acre of West Okoboji. Forty pounds of fish were caught.

EAST OKOBOMN

Buttheads dominated the cateh, wontributing 73% io the tolal estimated harvest
(Tabie 5). Yeilow perch, bivegill, and woileye made vp 10%, 8%, and 6% of the
catch respactively . Croppie, catfish, whitebass, smallmouth bass, northern pike,
and lorgemouth boss were also crealed.

An estimated 38,506 fishing trips were mode to £ost Okoboji. An average trip
lasted 3 hours and 30 minutes. 1t yielded 5.79 fish. These fish were caught of an
average rate of 1.74 fish-per-hour.

The catch of fish from East Okoboji wos approximately 74 pounds of fish per acre.
Approximately 21 fishing trips totating 68 hours were made per acre.
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Fopulotion Dyramics of Channef Catfish in Coralville Reservoir

Larry R. Mitzner
Fisheries Biologist

Rounsefeil { 19563) states that parameiers of a fish population such as decrease in age,
increase in growth and condition and o deciine in caich success can be used to detect a
decline in the abundance of the available stock.

The charnel catfish in Coralvilie Ressrvoir are underharvesied by the angles (Mitzher
1967 and until 1967 were subjeciad only to [imited fishing morality. The vital stafistics
of this population were measured in 1966 before o controlied exploitation program was
iniffaled in 1967. |t is essential fo know if this removal has had any effect on the remain-
ing population. The per cent removal was determined by a population estimate as estab-
iished by Mitzner (in press). In 1967, 10,842 channel catfish and 16,192 rough fish were
removed from the reservoir.

Length-weight relationship

Lengths and weights were collected from channel catfish in 1966 and 1967. From
ihis informaiion the mathematical expression of the length-weight relationship was determ-
ined for both years. The general formula Log W =a +b Log L was used to describe this
relationship. In 1966 this equation waos:

fog W=-3.444 +2.932 fog L,
and in 1967 the relationship was:

log W=-13.893 +3.3i3 log L
were W = weight in pounds and L = total length in inches {Figure 1),

The “b" values were tesied by the Studenis® f-distribution for a difference in regress-
ion between years, The analysis was significunt atf the 5 per cent level of probability and
not signiticant ot the one per cent level. This analysis indicates better higher weight for
the same length in 1967 compared with 1966 but it does not rule out other factors might
also cause this chonge.

Description of growth

Mayhew and Mitzner (1967 describe the growth pattern for channel catfish in Coral=
ville Reservoir based on daia collacted in 1966, The sample collected in 1967 was treated
indentically with that of 1966.

Grand average calculated lengths {Table 1) are very similar to those calculated in
1966. A Student's I=test revealed the difference was not significant (PRO,05) except in
the fisst year of fife. The data for the two calendar years were combined by weighted
means for the second through eighth year of life (Figure 2),




8
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6 [
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51,
4 e L)
3 |~
D
21
] @
" @ @
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Figure 1, Length-weight relationship of channel caifish in Coralville Reservoir for

1966 and 1967.
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Figure 2. Grand average calculated fengths of channel catfish in Coralville Reservoir
based on weighted means for 1966 and 1967.




Tabie 1. Grand average calculated lengths of chamnel catfish in Coralvil

-1 -

based on data coliected in 1967,

le Reservoir pool,

Year Age Year of Lifs

Class Group ] 2 3 4 5 6 7 8 9 10
1966 ] 23

1965 11 2.3 6.3

1964 i1l 2,6 6.4 10,3

1963 (A% 2. 4,3 8.2 13.3

1962 v 2.2 5.} 7.4 11.6 16.2

1961 (A% 2.3 4.3 6.7 9.1 12,3 16,1

1960 Vil ~ 4.1 6.8 8.8 10.1 14.8 19.i

1959 VIl 2,7 5.0 6.9 9.6 10.7 12,1 15,7 18.5

1958 1X 2.8 5,7 8,8 10.0 12,3 13.2 14.3 17.8 20.2
1957 X - 4.7 7,6 10,3 11.5 13,3 14.5 15.5 18.9 21.3
Mean 2.4 4.9 /.6 9.8 T.9 140 T5.4 T16.7 19.5 213
Mean Incr. 2,4 2,9 2.9 25 25 2,5 21 1,9 1.9 1.8

The 1966 and 1967 devialions of growth from mean growth agreed and both years were
combined. (Figure 3.} Growth was above normal in 1966 and 1967 and below in 1964,
The fish kill in the winter of 1964-1965 had an inverse affect on the growth rate of channel
catfish.

Spine samples were also collected and examined from the headwaters area. Smaller
differences occurred bstween the headwaters and pool than the two years of growth data

in the pool. The similarity in growth between the headwaters

lished by Mayhew and Mitznar {1967),

Age Distribution and Moriality

and the pool was also estab-

Mortality rates for channel catfish were defermined from the age structure as described
by Rounsefeli {1953} and Ricker {1958). The age distribution for channel catfish in 1966
and 1967 indicate fish are not complately vuinerable o the fishing gear until their second

year of life is completed (Figure 4.) Morta

and older.

lity rates were calculated for the age group 111

The logarithm of a particular age group was substracted from the logarithm of the next

older age group and muliiglied by
befween the fwo age groups. These rafes were averaged for al
mortality (a) wos determined from o table of exponential functi

a=g

1
a

~2.3026 to give the instantaneous rafe of mortality (i)
[ age groups and the annual
ons for the equation

The average annval mortality rate for 1966 was 0.45; 1967 was 0.48 (Table 2), A
Student’s t-distribution analysis showed no significant difference (P40.05) in these years.

The age structure for the two years was combined and on annual average m

0.46 was oblained.

ortality of
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Figure 3. Per cent deviation of growth from mean annual increment of growth for channel
catfish in Coralville Reservoir pool, based on weighted means for 1966 and 1967.
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Figure 4. Age distribuiion of channel catfish in Coralville Reservoir for 1966 and 1967,



- 14 -

From creel census data in the Coralville Reservoir pool it was estimated that 400
fo 500 channel catfish are taken by pole-and-tine anglers annually. Approximately
1.3% of the estimated fish population is taken by this means. This creel census sur-
vey did not include trot line fishing, which would raise the yield substantially. Work
is presently being conducted to determine the extent and nature of the trotline fishery.

Table 2. Mortality rates for channel catfish in Coralvilie Reservoir pool,

) T9%% 1967 Combined
T Per cent Per cent Per Cent
Age composition (i) composition (1 composition (i)
i 25,8 18.4 20.8
0.168 0.470 0,329
v 21.9 11.5 15,0
0.781 0.044 0.348
1% 10.0 11.0 10.6
1.470 1.480 1.482
\2 2.3 2.5 2.4
-1,408 0.655 -0.535
Vil 9.4 1.3 4.1
2.058 -1.097 0.313
Vi 1.2 3.9 3.0
-0.081 1.583 1.098
X 1.3 0.8 1.0
1,180 1.382 1.200
X 0.4 0.2 0.3
Mean (i) 0.598 0.658 0.605
(a) 45 .48 .46

During the season 17.5% and 11.9% of the estimated population was removed from
the pool and headwaters, respectively. At present this rate of removal has not effected
total annual mortality.

Catch. Success

During 1966 and 1967, 16,565 channel catfish were taken with pounds, bait, buffalo,
gill and slat nets. Sixty-five% of these fish were caught in slat nets. A comparison was
made of the catch per unit effort of the slat nets in 1966 and 1967 (Table 3).

The catch success for the bi-weekly periods examined averaged 0.10 in 1966 and
0.09 fish-per-nef-hour in 1967. This 16.2% decline in cateh per unit of effort was
exdamined by analysis of variance to determine if the difference was statistically signif-
icant. The result was not significant at the 5 per cent level of probability, If consider-
ation is given ta the variation between the years and within the bi-weekly periods there
was ho difference in catch success. :
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Table 3. Calch per unit effost of channel catfish in Coraiville Reservoir pool taken
with slat nets (Units are fish-per-nef~hout).

Period 1966 1967
June 4-July 17 0.17 0.17
June 18-July 1 0.08 0.11
July 2-July 15 0.03 0.06
July 16-July 29 ¢.0.01 0.02
July 30-Avug 12 20,01 0.03
Aug 13-Aug 26 £0.01 0.04
Aug 27-Sept 9 0.03 0.0
Sept 10-Sept 23 0.04 0.09
Sept 24-Oct 7 0.06 ‘ 0.13
Oct 8~-Oct 21 0.3% 0.10
Oct 22-Nov 4 0.38 0.2i
Average 0.10 0.09
Discussion

Removal of channel catfish in this study in 1967 was almost 14% of the population,
This was o harvest of 1.13 pounds per acre at the conservation pool elevation. Con-
currently, rough fish species were removed at a rate of 6,09 pounds per acres, Prior
fo 1967 the harvest for channel catfish was approximately 1,5 per cent, indicating a
9.5 per cent increase by numbers.

If this increase removal had any effect on the population it should have changed
parameters such as growth rate, condition, total mortality rate and eatch success, All
measurements indicate there was no detrimental effect.
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Backbone Lake Renovation Project

Robert Schacht
Fisheries Biologist

Buckbone Lake, located in northwest Delaware County, is a shailow 125 acre lake
formed by a lowhead dam in the Maquoketa River. Over several decades the fake has
become severly silted. The confont fiiling of the luke has reduced desirable habitat
for game-fish species and increased habitat for rough fish. With an increase in rough
fish populations the lake has suffered o declining sport fishery.

Survey work on the lake from 1956-1960 revealed large numbers of small crappies
were present in the loke and it was recommend this popufation density should be re-
duced. Removal of 4,901 pounds of crappies was accomplish by netting in 1956 and
1957, Indicotions were the average condition and average fength increased after re-
moval until 1960 and decreased constantiy thereafter (Table 1),

Table 1. Average condition and total length of Backbone Lake Crappie.

DATE OF COLLECTION BLACK CRAFPIE WHITE CRAPPIE

Length C Length C
May 1956 7.4 31 7.5 31
May 1957 7.3 48 7.5 44
May 1959 8.0 52 8.4 47
May 1960 2.3 58 8.9 50
May 1961 9.1 52 9.9 48
June 1962 8.7 50 9.5 47
June 1963 8.3 52 8.8 46
Jung 1964 7.7 44 9.2 43
June 1966 7.3 42 8.5 41

Pound net survey since 1962 showed increasing rough fish populations, White
sucker, corp, and redhorse increased from 49% by weight of ali fish taken in survey
nefs in 1962 to 67% in 1966 {Table 2}.




_17 -

Table 2. Number and weight per centages of game and rough fish taken in trap net
catches in Backbone Loke,

Per Cent of Total Number Per Cent of Toial Weight
1962 1963 964 1966 1962 1963 1964 1966
Rough Fizh 30 26 47 34 49 60 60 67
Game Fish 70 74 53 66 51 40 40 33

In order 10 control expanding rough fish populations partial treatment with
Antimycin A waos directed af spowning carp in the spring of 1967 (Helms, 1967).
Poor weather conditions caused an inadequate kil! and complete chemical reno- .
vation was plonned for 1968,

Results

The lake was drained in November 1967 . In the first week of March, rotenone
was fo be applied to the lake and a portion of the watershed including Lamont Creek
and the Maquoketa Rives Pre-treatment planning included volume of flow measure-
ments. These measurements were accomplished the day prior to treatment using the
Embody formuia described by Lagler (1956}, :

Flow measurements were taken near the location of sites chosen for drip barrel
stofions. Landowners were contacted along Lamont Creek where the chemical would
be used. The treated segment of the Maquoketa River was entirely within State Park
boundaries and therefore contact of land-owners was not necessary .

Two drip barrels were set up on each stream to provide a constant flow of toxicant
for approximately a 6 ~ 8 hour period. Drip barrels were designed after those built by
Price and House (1962). One bareel was set up at the upper [imit on each stream with
another about mid-way to the lake. On Lamont Creek, the first barrel was set up at
the K. Lindeiwell farm 8 miles from the Jake and the second at the Buchanan - Delaware
County fine bridge. On the Maquokeia River, the first barrel was sef up just below the
confluence of Rickmond Spring ond the secord af the lower bridge in the central picnic
area. Two crews of 3 men took the barrels o the predesignoted locations statting
shortly before 8 A.M, Each barce! was filled with a mixiure of part Pro-noxfish to
10 parts water and was allowed fo drip at o rate of 1 - 2ce Flow of toxicant per minute
for each oo of stream flow. A man corrying a back-pack sproyer and another carrying
additional rotenone was sent down stream to spray backwater areas and insure o com-
plete kill in the treated sections of sireom. During ihe streom application a boat mounf-
ed sprayer was used in the deeper river channel of the lake. As the foxicant reached
the dam, stop logs were replaced. Treatment coniinued until all areas in the take were
covered.
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Some difficuity was encouniersd with the drip barrels when the flow of toxicant
did not remain constort. This mode observations difficult since much time was spent
re-calibrating the drip barreis.

Fish were easily observed floating down with the current, but in the deeper
ehannel of the loke most fishwent to the bottom making observation and pickup of
dead fish impossible . Pickup of dead fith wos accomplished in the straam sections.
White sucker wos mosi numerous foliowed by bullheads, rock bass, smallmouth bass,
carp, rainbow troul, bluegil!, and brown trout, It was estimated 90% of the fish
in the loke and streom were destroyed.

A pound net survey in early Juse produced bluck bullhead (stocked ofter re-
novation), white sucker, redhorse, corp, white crappie, and green sunfish (Table 3).

Table 3. Population composiiion of Backbong Loke as shown in 1922 net hours of
pound netting.

Per Cent of - Fer Cent of

Species Number Total Number Weight Total Weight
Black Bullhead 119 77.0 71.4 70.6
White Sucker 28 18.0 20,1 19.9
Redhotse 5 3.2 6.3 6.2
Carp ] 0.6 2.3 2.3
White Crappie i 0.6 0.8 0.8
Green Sunfish ] 0.6 0.2 0.2
755~ 100.0 1077 100.0

Stocking of 250,000 walleye fry, 2,000 adult bullhead, 20,000 jargemouth bass fry
was accomplished by the end of June. Management of the lake for largemouth bass
appears most promising with the availabie habitat,
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AQUATIC HABITAT OF MISSISSIPPI RIVER NAVIGATION POOLS 11 AND 18

Don R. Helms
Fisheries Biologist

INTRODUCTION

The Mississippi River is composed of an intricate network of diverse aquatic
habitats ranging from back water sloughs and {akes to swift navigation channel
and expansive pools above the doms. There has been much confusion in the
homenelature of these habituts, and o uniform classification and inventory of the
habitat types are essential to biological studies.

The U.M.R.C.C. has proposed a classification which separates aquatic hab-
itat into 7 different catageries. These are tail watets, main channel, main channel
border, side channel, loke, pond and slough. A brief description of each follows,
(Detailed description, available in the Proceedings of the Twentieth Annual Meet-
ing of the Upper Mississippi River Conservation Committee).

Tail Waters
These waters include all geeas immediately below dams which are affected by
turbulence from passage of water through the gates and locks., These areas change

in size according to water stage, and an arbitrary lower boundary for fishery pur-
poses has been set at a distance of one-half mile below the dams.

Main Channel

This included only the portion of river through which large commerical craft
can operate. It is defined by combinations of wing dams, river banks, islands and
bouys and other markers. It has a minimum depth of 9 feet and a minimum width
of 400 feet.

Main Channel Border

The zone is lowest between the 9-foot channel and main river bank, island or
submerged definitions of the old main river channel. It inciudes all areas where
wing dams occur along the main chonnel,

Side Channels

Included all departures from the main channel and main channel border where
there is current during normal river stage.
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River Lokes ond Ponds

This classification along with slough replaces the old term "back waters™. River
lakes and ponds generally are open expanses of water without current, Several types
of lakes occur along the Mississippi. These are: lakes due to fluviatile dams, lakes
of mature flood plains and lakes of higher organisms. Ponds are smaller than lakes,

Sloughs

The category includes all of the remaining aquatic habitat found in the river,
Sloughs often border on the loke and pond category on the one side and on the “side
channel” category on the other. They are characterized by having no current at
normal water stage, muck botfoms and an abundance of submerged and emergent
oquatic vegetation,

Member states of U.M.R.C.C. are jointly mapping these habitats in their re-
spective waters. Progress thus far has been directed toward pools in which the 5
years creel census is conducted in order the resulting information can be used in
evaluating the census. lowa has completed pools 11 and 18, These are the subject
of the following report.

METHODS

The limits of each habitat are determined by field reconnaissance maps hav-
ing @ scale of 1" - 1,000 which show land outlines and navigation structures.
After habitat limits ore determined, each enviroment is planimetered to determine
surface area, Habitats are reproduced on smaller scale maps with specific patterns
and reproduced on legal size paper.

The maps ore divided into segments suitable for coping on legal size paper.
Pools 11 and 18 were each regroduced on 8 sheets, This particularly desirable
on the pools because the census procedure specifies dividing the pools into 8
segments.

RESULTS

A summary of the results are provided in Table 1 and 2 for each segment (A
through N). Tail water area are confined to the upper segment in each pool.
Main channel and main channel border extend the length of the pool except in
the lower reaches where the pool opens into lake habitat, Lake habitat is not
wholly confined to the lower expanse of pool. In segments C and D of pool 1]
and B of 18, marginal lakes exist. These lakes differ from the lower lake type
because they ore enclosed by slough area and differ from slough only in depth
and expanse. Slough and side channel habitat end to be more prominent in the
upper segments.
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Surface areas obtained in the present study are 19,600 and 12,650 acres.
These differ only slightly from data provided by the U. S. Amy Corps of
Engineers. Differences are due to the inclusion of island and land areas in
the Corps' figures and changes in the river since the surveys were made.
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I.
Age and Growth of Carpsucker in the Des Moines River

Donald Kline
Fisheries Biologist

Carpsuckers have a potential commercial value in the Des Moines River. They
have been removed from the study area, along with channel catfish, carp and flaf-
head catfish, during 1966 and 1967 to determine the effect of exploitation on the
remaining populations. Age and growth data collected in 1967 will be used for
comparison with future years. The results of the comparisons will be used to deter-
mine the effecis of exploitation.

A total of 1,051 carpsuckers were captured during 1967 making them the third
most important fish in the catch. Carpsuckers contributed 5% of the total fish har-
vest, In 1966 they comprised<l % of the catch,

The study area is located in the Des Moines River in Marion County near
Knoxville, State highway 14 bridge divides the 20 mile area, Hoop nets with 13"
bar mesh were set to specifically catch carp and carpsucker, Carpsucker were
also caught in 3/4" bar mesh nets set for channel catfish, Although, 3 different
species of carpsucker exist in the Des Moines River no attempt was mede to sep-
-arate the sample fo species.

Length and weight measurements and scale samples trom 337 carpsuckers
were collected. Scale samples were taken from an area 3 scale rows below the
insertion of the dorsal fin. Scales were age with a microprojector at a mag-
nification of 17X, Scales from fish over 4 yeais old were difficult to read, be-
cause annuli were crowded. Two persons examined questionable scales and assign=-
ed the scales to an age group by agreement. Many samples had to be discarded
because scales were regenerated.

LENGTH-WEIGHT RELATIONSH|P

The sample was divided into 0.5 inch size intervals and mean values plotted i
Figure 1. The least squares procedure was used to compute the gquation:

fog W =1.7170 4 2,4739 log L,

where L = total length ond W = weight, Weight of carpsuckers increase signifi-
cantly less than the length cubed (t = 3.739, t.05 = 2.060; 25 d.f.).

Observed and calculated wights (Table 1} do not differ significantly (+ =0.241,
t.05 = 2,060; 25d.f.).

1. This paper is a contribution of project 4=11-R, Commercial and Industrial Food Fish

Investigation; U. S. Bureau of Commercial Fisheries and lowa State Conservation
Commission cooperating.
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Figure 1. Length-weight relationship of carpsuckers caught in the Des Moines River,
1967.



- 26 -

Table 1. Observed and calculated weight of carpsucker in Des Moines River, 1967.

Size Mean Mean Weight Deviation Number
Group length "C"  Observed Calevlated  </o in Group
5.0-5.4 5.4 19 307 .12 -.18 1
5.5-5.9 5.6 30 .20 14 -.06 1
6.0-6.4 6.3 52 .13 .18 .05 3
7.0-7.4 7.1 42 .15 .25 .10 i
7.5-7.9 7.8 73 .35 .31 -.04 1
8.0-8.4 8.0 58 .30 .33 .03 1
8.5-8.9 8.7 45 .30 .41 1 3
9.0-9.4 9.2 50 .39 .47 .08 8
9.5-9.9 9.7 47 43 .53 .10 )
10.0-10.4  10.2 47 .50 .60 .10 7
10.5-10.9  10.7 53 .65 .68 .03 11
11.0-11.4  11.2 53 .75 .76 .01 17
11.5-11.9  11.7 48 A7 .84 .07 20
12,0-12.4 12,2 48 .88 .93 .05 34
12.5-12.9 12,7 47 .97 1.05 .08 34
13.0-13.4  13.2 48 1,10 1.14 .04 49
13.5-13.9 13.7 48 1.23 1.25 .02 50
14.0-14,4 14.2 48  1.37 1.36 -, 01 40
14.5-14.9 14.7 46 1.46 1.48 .02 29
15.0-15.4 15,1 49  1.68 1.58 -.10 7
15.5-15.9 15,7 45 1.73 1.74 .01 5
16.0-16.4 16,2 50 2,14 1.88 -.26 4
16,5-16.9 16.7 45 2,10 2,03 -.07 1
17.0-17.4  17.1 45 2,25 2,16 -, 09 2
19.0-19.4 19.2 44 3.10 2.87 -.23 1
21.5-21.9  21.7 55 5.60 3.89 -.71 1
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Table 2, Calculaied lengths of carpsuckers in the Des Moines River, 1967.

Yeor Number Age

Class  in Group  Group i 2 3 4 5 6 7 8 9
1966 5 ) 3.2

1965 23 11 2.8 6.5

1964 23 11 3.3 6.6 9.2

1963 43 Y 2,9 5.4 7.9 10.2

1962 107 vV 3.1 5.5 7.6 2.8 11.7

1961 40 Vi 3.0 53 7.4 9.6 11.513.1

1960 I Vil 2.8 54 7.2 9.6 11.6 13.3 14.8

1959 2 Viil 2,6 40 5.4 8,8 11.2 13.4 15,1 16.2

1958 ] X 3.5 6.0 8.0 10,1 11.7 12.8 14,4 15.6 17.6
Grand Ave. Cal. Lengih 3.0 5.6 7.5 9.7 17.5 13.2 14.8 16,0 17.6
Increment of Grand Ave. 3.0 2.6 1.9 2.2 i.8 1.7 1.6 1.2 1.6
Grand Ave ., Cal increment 3.0 2,6 2.1 2.4 2,0 1.7 1.6 1.2 1.9
Sum of Increments 3.0 5.6 7.7 0.1 12,1 13.8 15.4 16.6 18.5
Total Length at Capture 6.0 9.2 10.9 11.8 13.1 14.4 16.3 17.1]
Weight at Capture 0.2 04 0.8 0.8 1.1 1.5 2.3 2.5
Empirical Weight Increment 0.2 0.2 0.2 03 0.4 0.8 0.2
Col. Weight based on Sof .03 0.2 0.3 0.9 1.9 1.7 2.0 2.0 2.6
Cal. Weight Incremeni 0.17 0.1 0.3 0.3 0.4 0.4 0.3 0.6
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Figure 2. Body-scale relationship of carpsuckers caught in the Des Moines River, 1967,
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BODY-SCALE RELATIONSHIP

The body-scale relationship was computed by the least squares procedure and
resulted in the equation:

L=0.87 +3.154 R,

Length (L} in 1 inch size intervals and scale radius {R) by 0.1 inches were plotted on
Figure 2 . A stiaight line was fitted to these points using this equation. An intercept
of 0.87 on a straight line nomograph was used to compute total length at the end of
each year of life.

AGE AND RATE OF GROWTH

Based on the sample, few carpsuckers reach 7 years of age or oider (Table 2),

Carpsuckers in this sample were 12 inches long and weighed 1.0 pounds in the
Fifth year of life. Annua! length increments systematically decreased with increased
age. The sum of the grand average calculated increments for 9 years of life were
3.0, 5.6,7.7,10.1, 12,1, 13,8, 15,4, 16.6, and 18.5 respectively. Corresponding
caleulated weights were .03, .20, .30, .60, .90, 1,30, 1.70, 2.00 and 2,60 pounds.

SUMMARY

Carpsuckers were the third most important fish in the 1967 catch of common-
cially valuable fish in the Des Moines River,

Few carpsucker reach 7 years of age or oider,

Growth was best in the first year of life with a systematic decrease in growth
Increments as age increased
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1968 OFFICERS DEER ESTIMATES

Paul D. Kline
Gaome Biologist

INTRODUCTION

Conservation Officers have been moking winter estimates of deer since 1947,
This has been an annual survey; only during one year, 1949, was it not conducted.

In accepting the results of this survey it is fully realized that precise counts
of deer are impossible to make, even by men who are unquestionably familiar
with the people and wildlife of their territories as are the majority of Conservation
Officers. However, [ believe, over any lorge portion of lowa and during o period
of three years or more, that these surveys do show population trends, whether up,
or down, or stable. The numbers may not be precise but the trends will appear.

METHODS

The method used in this survey has not altered through the years. In winter,
following the deer season, officers are sent county maps of their respective
territories and requested to mark on these maps locations of deer herds.: and num-
bers of deer in each herd. The maps are then returned to the Biology Section
where the results are tabulated.

In compiling the results of the 1968 survey, Zones from the 1967 gun season
are used, This was done so the data might be related more readily to other deer
research workshunter success statistics for exomple. Also, because 1963 was the
first year during which hunting Zones were used, comgarisons are drawn with
data from 1963 and from 1967.

RESULTS

A list of counties with estimates for years 1963, 1967, and 1968 appears
in Table 1. Sixty counties show population increases since 1963; 39 show
decreasing populations. Increasing populaticns appear in Zone 1, 2, and 3; or
roughly westem and southern lowa {Table 2). Declining populations appear in
Zones 4, 5, and 6, northern and eastern lowa.
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The statewide estimated population of 22,870 was down 10.1 percent from the
1967 population {Tabie 3). Fewer deer were reported from all Zones. This repre-
sents the second successive yeor a population decline is indicated. The fall pop-
ulation (multiplying 22,870 x 1.7) will be less than 38,679 deer.

DISCUSSION

During two suctessive years we have reports of declining deer populations from
Conservation Officers. These reports cannot be ignored. | believe the one major
factor controlling deer populations in lowa is hunting. If populations have declined,
then we have been too permissive in our hunting controls, We will have to watch
hunting success and age structure of the deer herd carefully fo refute or verify the
officers reports. If these surveys substantiate the officer reports, then we will have
to reducernumbers of deer hunters in the future,

Deer have increased dramatically during five recent years in south central
{up 52.7 percent) and southeast (up 60.1 percent) areas. This increase was fore~
seen several years ago. It logically should have occured, as much lightly oc-
cupied habitat existed in those areas during the fifties and early sixties. Now |
believe this population boom has expired and we will need to watch those areas
too in an effort to detect evidence of too heavy hunting pressure.
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Table 1. Conservation Officer Deer Estimaies by Counties for 1963, 1967, and 1968.

County Estimates™
1963 1967 1968

Adair 189 370 295
Adams 70 170 83
Allamokee 750 1,500 1,500
Appanoose 84 175 161
Audubon 87 130 105
Benton 37 63 65
Biack Hawk 139 21 8i
Boone 106 130 121
Bremer 117 35 60
Buchanan 138 80 70
Buena Vista 51 54 53
Butler 220 73 60
Calhoun 30 24 25
Carroll 35 62 56
Cass 220 248 160
Cedar 77 75 155
Cerro Gordo 25 33 40
Cherokee Pii 161 126
Chickasaw 120 50 45
Ciarke 450 520 550
Clay it2 160 122
Clayton 1,150 670 765
Clinton 160 218 217
Crawford 375 800 550
Dallas 242 400 400
Davis 89 300 237
Decatur 590 720 750
Deloware 283 170 140
Des Moines 410 695 686
Dickinson 75 39 65
Dubugue 200 115 ?0
Emmeat 80 112 88
Foyette 80 155 87
Floyd 155 144 143
Franklin 135 56 47
Fremont 224 185 274

Greene 88 149 117




Tabfe 1. confinued

County Estimates™
1963 1967 1968

Crundy 5 6 ?
Guthrie 527 i,020 773
Hamilton 1 130 99
Hancoek 33 61 32
Hardin 115 127 113
Harrison 260 700 550
Henry 153 i70 250
Howard 165 120 100
Humboldt 80 120 104
Ida 57 31 26
lowa 127 135 130
Jackson 595 565 280
Jasper 106 103 145
Jefferson 192 75 112
Johnson 130 i30 140
Jones 160 150 370
Keokuk 146 153 122
Kossuth 73 130 185
Lee 237 725 525
Linn 220 207 170
Louisa 85 168 136
Lucas 530 740 515
Lyon 155 250 140
Madison 300 540 600
Mahaska i39 398 150
Marion 129 122 131
Marshal! 133 64 76
Mills 264 493 386
Mitchell 135 160 129
Morona 775 1,025 705
Monroe 285 690 620
Montgomery 194 333 313
Muscatine 80 75 72
O’ Brien 35 94 74
Csceola 21 33 25
Page 188 232 219
Palo Alto 44 105 130
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Table 1. coniinued.
County Estimates*
1963 1967 1968
Piymouth 3i5 152 220
Pocahontas 45 41 40
Polk 120 155 135
Pottawattamie 1,385 1120 1,109
Poweshiek 65 55 55
Ringgold 85 300 196
Sac 87 70 55
Scoft 58 74 77
Shelby 215 500 375
Sioux 205 23 114
Story 72 54 66
Toma 63 95 114
Taylor 38 110 113
Union 85 275 215
Van Buren 109 550 650
Wapelio 162 325 310
Warren 144 178 166
Washington 240 125 168
Wayne 120 218 199
Webster 160 140 140
Winnebago 60 100 85
Winneshiek 775 540 350
Woodbury 370 42] 440
Worth 70 97 83
Wright 72 35 50
¥ In some instances officers gave maximum and minimum estimates for

individual counties. Means of these estimates are used in the fable.
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Table 2. Officers Deer Estimates: A Comparison by Zones of 1963, 1967,

and 1968,
Zone 1963 1967 1968 Percent Change
1963-68*
] 4,628 6,028 5,123 +10.7
2 2,706 4,778 4,132 +52.7
3 3,511 5,929 5,621 + 60,1
4 3,141 3,122 2,829 - 9.9
8 3,072 2,985 2,802 - 8.8
6 2,507 2,608 2,365 - 5.7
Statewide 19,565 25,450 22,870 +16.9

* The statewide change from 1963 fo 1967 was plus 30.7 percent.
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Table 3. Deer Population Estimates 1958-68.

Year Number Deer Reported Percent Change from
Previous Year

1958 10,643 e
1959 11,705 +10.0
1960 13,101 +11,9
1961 14,155 + 8,0
1962 15,938 +12.6
1963 19, 565 +22.8
1964 21,580 +10.3
1965 25,573 +18.5
1966 28,482 +11.4
1967 25,450 -10.6

1968 22,870 - 10.1
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FOX MGOVEMENT STUDIES IN [OWA

Ron Andrews
Game Biologist

INTRODUCTION

In order to properly manage the red fox (Vulpes fulva) as a game animal and predator
in lowa it is necessary that we have a current knowledge of its population status, produc-
tivity, movements, mortality and food habits. In 1966, Bob Phillips, former Fur Bearer
Biologist with lowa, initiated o fox tagging study in an attempt to determine the movement
and dispersal of foxes prior to and during their breeding season.

In 1966 a total of 85 foxes were tagged and released at the den site. During 1967,
249 foxes were tagged. The tagging operations in 1968 were supervised by Richard Bishop
and Ron Andrews, Game Biologists at Clear Lake. George Good, farmer and fox trapper
from Randall, was in charge of all field operations. A total of 388 foxes were tagged this
year.

Methods and Materials

A mechanical wire ferret was used to removed fox pups from their dens. The ferrets
are made from spring steel wire varying in length from 20-60 feet. A spring 8 inches long
is turned on one end of the ferret while a handle is bent at the other end. A wooden plug
placed in the spring of the ferret creates o thumping noise as the ferret is twisted into each
den. The noise either scares the young foxes from the den or their fur becomes entingled
in the wire and the fox pups can be pulled out. A couple of men stand ready with stand
ready with dip nets to catch any foxes that the ferret scares out,

Near the end of the tagging period, when'pups are a third to half grown, padded traps
are set to catch adults as well as pups af dens where the ferret does not work successfully.

Button-type ear tags are placed in each ear and each tag has an indentifying number
on one side and the words "Notify lowa Conservation Commission, Boone, lowa" on the
other. Metal band type tags were used in 1966 but these proved to be less effective be-
cause they were less noticeable to persons taking o tagged fox.

Den locations were found by contacting State Conservation Officers and interested fox
hunters and trappers.
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Results and Discussion

Foxes were tagged in 25 counties across fowa this year. A breakdown of the foxes
fagged in 1968 is shown on Table 1. The male to female ratio of fox pups is 1.1631,
We must be cautious of the above figure because at very few dens were we able to tag
the antire litter. At one den in Northeast lowa we tagged 2 female pups.

At some dens farmers requested that we 1oke all foxes caught from their property,
In 1966 and ¥967 most of these pups were token to the Wildlife Research Station af
Boone and raised until late summer when they were released in various parts of the
state. In 1968 we introduced all but five of thete unwanted foxes into other dens.
Limited tag returns from 1967 indicates that the majority of the transplanted fox are
readily adopted into the new litter.

Eaviy analysis of the first two years of daia by Phillips indicates that, on the
average, female foxes moved nearly 20 miles from the original denning areas while
the males dispersed on average of 30-35 miles from the original den site. However,
the extremes of these movements have ranged from less than a mile to 115 miles.
Dispersal is apparently randomiy disteibuted in all directions, but further analysis of
future returns may or may not show some directional preference. Physical barriers,
such as the Mississippi River in Northeost lowa, naturally hove some effect on fox
dispersal in that area of the state.

In 1966 we had o 45 per cent direct return from the 85 tagged foxes, while in
1967 we had only a 20 per cent return from 249 tagged foxes. The lower return in
1967 is generally atiributed 1o the light snowfall and mild winter weather aeross the
state of lowa which resulted in o lower hunter kill on lowa foxes.

In 1966 and 1967 fox tagging efforts were concentrated in North-Central and
Northeast fowa. In 1968 we attempted to tag a few foxes in Central and Southern:-
fowa. Because of the fack of adequuie contacts, differences in terrain and cover,
and differences in denning locations and habits, we were unable to tag a large
number of foxes in these southern areas.
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TABLE 1. Foxes captured and ear-tagged in lowa, by county, 1968

County Males Females Total
Appanoose 4 6 10
Boone 6 5+ 2 AF 13
Bremer 20 15 35
Carrol [ 4 - 4
Cerro Gordo 19 17 + 1 AF 37
Chickasaw il 10 21
Clayton 7 14 21
Crawford 3 2 5
Decatur 1 1 2
Fayette 17 8 +1AF 26
Floyd 14 23 + 1 AF 38
Franklin 11 8+1AF 20
Hamilton 5 ] 6
Hancock 15 15+ 1 AF 31
Howard 3 1 4
Kossuth 18 14 32
Marion 6 5+2AF 13
Mitchell b 3 9
Polk 3 3 b
Poweshiek 5 4 9
Story 5 - 5
Wayne 1 2 3
Winnebago 4 1 5
Winneshiek 7 +1 AM 3 11
Worth 9 8 17
In Captivity 3 2 5

Total 208 +1 AM 170 + 9 AF 388
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RESULTS FROM LEAD POISONING STUDIES AT FORNEY'S LAKE

Richard Bishop
Game Biologist

Introduciion

Forney's Lake in Fremont County is o fovorite concentration area for mallards and
blue ond snow geese during the fall migration. Thousands of mallards stop at Forney's
Loke and many remain in thot vicinity oif winier. The past two winters have been
mild, and approximately 70,000 mollurds winterad on on open water ditch south of
the foke. This orea has had a history of lead poisoning when conditions were ideal
for such. High mallord concentrations on areas with denss lead deposits can create
a very serious problem. [f was thus decided thot more information on waterfowl
losses, lead deposition, and conditions survounding the times of fosses would be of
value for documentotion and possible mancgement implicaiions.

The problem of lead poisoning is wide-spreod and considered quite important
in the Mississippi Flyway. A committee was set up to document problem arecs and
extent of losses to lead poisoning and to examine ways to curfail this waste. This
study will supply data to the commitiee on lead poisoning losses in lowa and yield
informofion that will enable us to muke management recommendations on this pro-
biem area.

Procedure

Stratified random bottom samples were collected throughout areas where loaf-
ing populations of waterfowl were observed. They were randomly selected from
each 50-yord zone from the "retrieve line™ to the middle of the marsh. The ma-
jority of the samples were 1 foot square and 2 inches deep. Some samples were
taken to depths of 4 inches to check for a diffsrence in settling. Samples were
taken in the spring on the dry lake bed using a | foot ruler and a smali shovel.

One foot areas were marked off and the dirt was removed to depths of 2 or 4 inches,
depending on the sample. The dirt was placed in numbered heavy plastic bags

and returned to Clear Lake. The samples were then washed through o screen and
the number of lead pellets recorded.

Data were recorded on waterfowl [osses, habitat conditions, and weather con-
ditions during the lost 3 years. Thirty maliords were coliecied and analyzed in
1965 and 90 ailing geese were collected in December of 1967 o determine the
agent involved. All mallards were termed positive for lead poisoning by the lowa
State University Veterinary Diagnosiic Laboratory, but | do not have the results
from the geese at this time.
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Results

Waterfowl losses amounting fo 1500 maiiords were regorted in December of 1960
al Forney's Lake . Piior to this, several other instances of sick and dying Wwaterfowl
were reported of Forney's Lake, Game Supervisor Ward Garrett withessed a severe
outbreak of lead posoning prior to 1960 at Forney’s Lake. During the winier of 1965
and 1966 approximately 1800 matlards died in Fremont County, Conditions surroynd-
ing this period of kili were ideaf for tead poisoning, Forney's Loke had open water
and obout 75,000 maliards were using Fremort Counly .

The foct that maiiards wers dying from lead poisoning af this locotion was def-
inite, but where the lead wos being picked up waos ror zertain. Thus boitom samples
of Forrey's Loke were taken fo see how much isud was availoble. Sixiy~three samples
were collected in the spring of 1967, Each sample was 1 foot square and 2 inches
deep, An overage of 0.8 pellets per square foor was found. Table 1 gives the num-
ber of pelleis found per sample and the distarze from the shooiing fine. Data coi-
lected in 1968 are presented in Toble 2. A fotal of 80 samples averaged 2.2 pellets
per squase foot. Twenty 4-inch sampies were token and these samgles averaged 2.6
pellets per square foot, while the 2-inch samples averaged 2.1 peliets per square
foor. These data indicate o high lead deposit on this area which would be conducive
to high waterfow! losses during periods of ideal vonditions.,

Discustion

Bottom samples indicate that o large amount of lead is available to waterfowl
ot Forney’s Lake. A fotal of 143 samgles averaged 1.6 pellets per square foot,
which is considered quite high. Heron Lake in Minnesota has suffered considerable
fosses from lead poisoning and samples indicated 1 pellet per square foot, Horicon
Marsh in Wisconsin has had a foss of Canada geese and bottom samples showed 0.7
shot per square foot. Other areas of loss indicate much lower lead deposits than
ate menfioned here.

The deposit of lead shot is not a random systam but a clustering type situa-
tion. Therefore, the data can not be compietely anslyzed on a random basis.
Also, hunter conzeniralions end the range of the shot paitern also defermine the
areas of high lead deposition. Much higher fead deasities could likely be found
if more somgies were taken.

All birds that die ot Forcey's do not necessarily pick up the fead there, but
some pick up the leud further noith ond arvive af the loke before theyget foo sick
to fiy. The deod birds that were observed in 1967 died in lote December and
Janvary, indicating thof most birds gicked up the lead at Formey's Lake. Many
birds dig in November and December, but should not be credited to the lake.
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Losses that occured at Forney's Lake in 1965 are not annual, Conditions must
be right for lead poisoning. We must have o large number of ducks present, warm
weather to keep the lake open, and the birds must be on a corn diet. These condi-
tions witl occur after the hunting season closes during years of mild winters. How-
ever, during the past two years we have drained the lake after the hunting season
or allowed it fo go dry, which moved the ducks south o few miles to an open water
drainage ditch. Just a few ducks and geese were observed suffering from lead
poisoning during these fwo years. Froper management of this area by draining in
the winter can keep the losses ot a minimum,

Mailards have been the main species affected by lead poisoning;however,
numerous blue and snow geese showed signs of lead polsoning. Due to the high
crippling loss of geese on this orea, it is difficult to say what caused the death of
most birds. Many of the 90 geese that were collecied in 1967 appeared to be dying
from lead poisoning.
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Table 1. BOTTOM SAMPLES TAKEN IN 1967, Forrey’s Lake, Fremont County, lowa

" Yards from " No. - T Ne. Pellets/
Shooling Line Samples _ Pellets Samples*
70120 12 3 2-4-4-3
120-170 P2 5 3-3-3-6
170-220 12 ! 3-2-6-2
220-270 i2 7 2-1-2-2
270-320 12 i 0-0-1-0
320-370 3 j ]

*Average - 0.8 pellefs/sq. foot

Table 2. BOTTOM SAMPLES TAKEN iN 1968, Forney’s Lake, Fremont County, lowa

Yards from Size of ~ Neo. of No. of Pellets/
Shooting Line Sample Sampies  Peilets Sample*
70-120 2" 6 14 2.3
4" 4 8 2.0
120-170 2" 22 28 i.3
4n 6 28 4.7
170-220 2" 4 2 0.5
4 6 7 1.2
220-270 2n & i 0.2
4" 2 4 2.0
270-320 2" 8 30 3.8
4" 2 4 2.0
320-370 2" V4 52 3.8
“Average - 2.2 peliets/sq. foot sample
2" samples - average 2 1/5q. foot
4" samgles - average 2.6/5q. foot
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IOWA'S SFRING PHEASANT POFULATION - 1968

R. C. Nomsen
Game Biologist

The crowing cock count, which includes a 10 mile roadside survey, is the primary
method for obtaining information on the spring pheasant population in lowa. There were
176 routes checked this year by Conservation Cfticers, Unit Game Managers and
Biologists.

The winter of 1967-1968 was relafively mild and snowfall was very light -- aver-
aging only 12 inches for the state. Dust storms were common during late winter and
early spring. Generally, pheasants experienced a mild winter.

METHCDS

The technique for conducting the spring crowing and roadside counts remained the
same as in previous years. Results are given for the six major regions as well as state-
wide.

The winter pheasant count was conducted from January 1 to March 15, 1968, to
determine the sex rafio of lowa's post-season pheasant pogulationt These results are
presented and are used to complete the crowing cock count interpretation.

RESULTS AND DISCUSSION
Sex Ratio Count

Conservation Officers, Unit Game Managers and Biologists reported a total of
4,644 pheasants during the winter survey (Tabie 1). This total was the lowest ever
recorded and reflects the extremely poor checking conditions caused by lack of snow
cover. The average snowfall of 12 inches nearly equalled the least reported during
the post 76 years. Because of the very smail sample, the reliability of these results
must be viewed with caution.

The observed statewide sex ratio of 4.1 hens per cock indicated that hunters
harvested 75 per cent of the cocks lust fali compared to 64 per cent in 1966, The:
rate of harvest appeared to be quite iow again in Northwest and North Central lowa
but was quite favorable in other areas of the pheasant range .,
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Crowing Cock Count

The 1968 crowing cock count showed a slight decreose (-7 per cent) in crowing
intensity when compared to the results objained in 1967 (Table 2), Counts from the
Central and East regions averaged more calls per stop while all other areas indicated
o lower rote of crowing. The stotewide average of 11.8 calls per stop was equal to the
grevious S-year avernge.

Censusing conditions were generolly fovorable in 1968 although wind disrupted.
some counts. The average wind velocity in 1968 wos 2.1 mph compared with 2.9 mph
in 1967 {Table 3). The average compietion dafe this year was May 6th - same as in
1967, Early spring weather conditions were fovorable so crowing activity began ear-
fier than usuol,

The stotewide hen index indicated that the 1968 populotion of hens was 18 per
cent higher than in 1967 {Table 4). The hen was determined by multiplying
the average number of calls per siop by the observed sex ration from winter observa-
tions. The hen index this year wos 48,1 compared 1o 40,6 in 1967,

Spring Roadside Count

Results of the 1968 spring roadside count also showed a slight increase in lowa's
spring brood stock of pheasants {Table 5). There were 4,800 birds sighted on the 176
roadside routes censused this spring - an average of 2.73 birds per mile compared to
2,66 birds per mile in 1967. Fewer cocks weve reported but the number of hens in-
creased by 7 per cent. The spring pheasant population uppeared to be the same or high-
er in the Southeost holf of lowo and lower in the Northwest half of the pheasant range.
This trend wos similar fo the results of the 1967 August roadside count,

Thus, when all counts ace considered, lowa’s 1968 stotewide spring pheasant pop-
ulotion was slightly higher than in 1967 . Although the 1947 August roodside counts
indicored o 14 per cent decreose in the fall phaosant population, lowa‘s mild winter
of 1967-1968 wos opparently kind 1o the birds. Az a rasult, the cany over of pheasants
were higher than normal. The mild weather continued in March and April which promp-
ted early nesting octivity.
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Table 1. Observed sex ratios, by regions,during the winter survey, 1967 - 1968
Number Number Sex Ratio
Region Ct Hens Of cocks 1968 1967
North west 332 135 2,5 2.9
North central 309 105 2.9 3.6
South west 1,307 316 4.1 2.4
Ceniral 781 152 5.1 3.2
Eost 325 65 5.0 3.9
South 678 139 4.9 2.6
STATEWIDE 3,732 2 4.1 3.2

Table 2. Results of the 1968 spring crowing cock counts made by Conservation Officers,
Unit Game Managers, and Biologists, and comparison with 1967 results.

Region 1968 67 Change
of No. of Mean Calls No. of Mean Calls From
State Counts per stop Counfts per stop 1967
North west 28 12.8 27 14.2 -10%
North «central 26 13.8 26 16.7 -11%
South west 23 16.9 23 17.5 -3%
Central 27 14.8 31 13.3 +11%
East 34 9.0 34 7.2 +25%
Sosth 38 80 4 07 25%
STATEWIDE 176 i1.8 182 i2.7 -7%
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Table 3. Comparison of dates on which spring pheasant counts were faken and mean
wind velocity during counts 1968 vs, 1967

Region Mean Date of Counts Mean Wind  (mph)
of State 1968 1967 1968 1967
North west Moy 11 May it 2.7 2.2
North ceniral May 16 May 10 2.3 3.5
South west Apr. 30 May | 1.0 2.0
Central May 5 May 8 2.1 3.5
East May 4 May 8 2.4 2.3
South Apr.30 May 5 2.2 37
Statewide May 6 May 7 2.1 2.9

Table 4. Results of spring popilation counts, 1962 - 1968

Calls Hen Cocks Hens Birds
Year Per Stop Index per mile per mile per mile
1962 11.6 36.0 0.74 1.02 1.77
1963 12.9 38.7 0.95 1.36 2.31
1964 11.9 42.8 0.80 1.96 2.76
1965 9.4 32.9 0.61 1.36 1.97
1966 131 41.9 0.80 1.77 2.57
1967 12.7 40.6 0.85 1.81 2.66

1968 1.8 48.1 0.81 1.92 2,73
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WOODCOCK SENGING-GROUND SURVEY, 1948

Gene Hlavka
Game Biologist

Woodcock singing-ground surveys are conducied each spring to obtain an
index of abundance to the size of the breeding popuiation. The lowa survey,
in cooperation with the U. S. Fish and Wildlife Service, has been conducted
since 1961, lowd has o closed season on woodcock.

The male woodcock courtship performance consists of "peenting” on the
ground and "twittering and chirping” in the air. The males begin their per-
formances from 10 to 30 minutes after sunset, depending on the amount of
cloud cover. The number of different woodcock heard "peenting” in a 2-min-
uterlistening period forms the basis for the singing-ground survey.

Survey dates specified for fows were April 15, to May 10, Established
routes along roads were used. Selected stops on the routes are at least 0.4
mile apart. The counts are limited to 35 minuies and are conducted by ex-
perienced Game and Biology Section personnel.

Twelve counts were made in the eastern half of lowa. Woodcock were
heard on 8 routes. A mean of 0.22 birds per stop was computed from 20
woodcock heard at 93 stops (Table 1), The 1968 index of 0,22 woodcock heard
per stop equals the 8-year average (Table 2). Four routes need to be revised
for the 1969 survey .

One woodcock brood was reported in 1968, this on the Wilson Isiand State
Game Area near Missouri Valley in far western lowa, This report plus pre-
viously recorded brood sightings further indicate that woodcock are widely
disiributed in lowa,as shown by the singing ground counts.




Table 1. Results of spring, 1968, woodcock singing-ground counts in Jowa
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No. of No. of Woodcock Heard
Route County Countable Stops  Woodcock Heard per Stop
Paint Creek Atlamokee 8 4 0.50
Luster Meights Allamakee 8 | 0.13
Wapsie Botioms Bremer 7 2 0.29
Buck Crebk Clayton 19 4 0.40
Sny Magill Clayton 7 4 0.57
Rock Creek Jaspe 4 0 0.00
Sugor Creek Lee Not run because of wind ———
Kium Loke Lovisu 9 3 0.33
City Lakes Lucas 4 ] 0.11
Colyn Area Lucas 8 1 0.13
Otter Creek Tama 10 0 0.00
Blakesburg Wapello 8 0 0.00
Canoe Creek Winneshiek 5 0 0.00
TOTALS {12 routes) 93 20 0.22
Tobie 2. Indexes to the size of the woodcock breeding population in the easfern half
of lowa, 1961-1968
No. of No. of
No. of Woodcock Woodcock Heard No. of
Year Stops Heard Per Stop Routes
1961 46 10 0.22 4
1962 42 ? 0.2} 5
1963 92 32 0.35 i0
1964 108 17 0.16 12
1965 84 P4 0.17 10
1966 113 26 0,23 13
1967 A4 22 G.,22 13
1968 93 20 0,22 i2
B-yg. Avg. 85 19 0.22 10
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FOSTAL CARD SURVEYS OF IOWA QUAIL HUNTERS FOR THE 1967-68 SEASON

M. E. Siempel, Game Biologist
Gene Hiavka, Game Biologist

INTRODUCTION

This repori of quoii huniing success for the post seuson is based on a hunter post-
cord survey. About 5,000 hunters were contacted and data are here expanded to re-
present the 1967-68 quail hunting success of all lowa quol! shoofers.,

Also included is information from a specia: research orea and dafa from a survey
of o group of experienced southern fowa quail shooters. Since 1960, lowa winters
and mosi other seasons have favored survival and production of bobwhiies. Hence,
lowa coutd offer increasingly tonger hunting seasons due to the comparatively high
quail populations. The 1967-68 guail hunting seoson extended from October 21,
1967 to Jonuory 28, 1968; shooting hours, 8:00 a.m., to 4:30 p.m. daily, bag limit
8 possession iimit 16, For 1966-67 the season was Ociober 22, 1966 to January 31,
1967, shooting. hours 8:00 a.m. 1o 4:30 p.m., bag limit 8, possession limit 16. For
1965-66 the season was November 6, 1965 to Januaiy 31, 1966, shooting hours
8:30 a.m. to 4:00 p.m. For [964-65 the seasors was October 31, 1964 to January 3,
1965, with shooling hours from 8:30 a.m. to 5:00 p.m. Bag and possession remained
the same and the entire state was open for shooting.

The methods of suivey are outlined in the 1965 April-June Quarterly Biology
Report, with oboul 2 per cent of resident hunters and 2 per cent of non-resident hunters '
being contacted,

RESULTS

Resident Licensees, Stotewide

From the entire state, residents returned |, 595 cards of which 319 contained in-
formation on quail shooting. Twenrty per cent had thus shot quail. Resident hunters'
bagged 624,340 quail (Table 1). The 58,900 hunters made 318,060 trips involving
1,207,450 hours .

The averoge lowa resideni hunies who shoi quail made 5.4 quail hunting trips
during the 1967-68 season. The average outing for the individual was 20.5 hours,
with 2.4 quail pes irip, and o success rafe of 1,9 hours per quail boagged.,

The material for the 196768 seoson is presenied here on o statewide basis,
In a similar 1966 quail huniing report, success was discussed for various portions
of lowa. Since there were few significant regional weather variations the past
2 years, the trends in the different areas of the state weie simidar. For this
reoson the various parts of lowa wiil not be discussed here. A survey of comparative
success in various parts of the state is also sei forth in the 1965 April-June Quarterly
Biology Reports.
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Non=Residert Hunters

in addition to licensed resident quail shoofers, 68 non-residents returned huniQ
ing reporis, and 22, of these (32 per cent) shot quail. Non-residents bagged
112,179 quail iast year (Table 1} with 3,584 such hunters making 22,221 quail
hunting irips involving 135,475 hours. Non-resideni quail shooters recorded an
average {per-man) hunting irip of 6.1 hours with 5.6 birds per trip of a rate of
Pl houns per quail {0.91 bird per hour).

Since there were 0 few of these cards, the figures may not represent very
precisely the true results of huniing py the nor=~residents.,

January Quail Hunting

Because the month of Januvary was added io the sedson in | 965-66 o special
question was odded regarding hunting during this month. i was found in the
196768 season that 53 per cent of reporting huntess went quail huniing in January
with 27 per cent of the total season's frips being made during January. Eighty-
three per cent of those who hunfed during the month had bagged quail, with thiriy-
three per cent of the tota! fake oceuring in Janvary {240,886 quail}.

The Januasy hunfing for 1966 th ough 1968 is shown in Tabie 2. The three~
year January averages include about one-ihird of the statewiide bag and one-third
of the staigwide trigs, with 5] per cent of all quail huniers participating. The
above figures are both resident ard nor-resideni shooters, Only. o few non-residents
reported, hence their records are not entered separately

DISCUSSION AND COMPARISON WITH RELATED SURVEYS.

the 1967-68 postcard survey showed o statewide quail huniing season which
was nearly as good as that of the previous season and well above aveiage, This
was due To a succession of favorabie production years. The postcard survey in-
dicated that the statewide quail bag was down 20 per zent from the all-time high
of 1966-67. Even experienced hunters reporied a siight decrease in hunting success,
The concensus war that hunting was satisfaciory; and further decrease in success -
would undoubtedly be noticed. It has been obsesved that more than o 20 per cent
change in success is readily observed by the shuoters,

An extremely iate corn harvest may have contributed to the reduced statewide
- y y o 0 7 1j
uail bag. Average shooters, or those contacted through the posteard surve , took
4 9 9e o | __ 9 P Y
birds af o rate of 1.9 hours per bird. Experienced shooters took quadil ot a rate of
0.96 hour per quaii.

This survey indicated that 20 per ceni of aif licensed resident hunters do shoot
some quail. Of these residing in the primory quail country, about 50 per cent hunt
quail. The latfer figure was toker from on eqrlier sUFvey .,
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Further information was obtained from inferviews with farmers living on a 7, 000-
acre research area in quail range. This indicated that during the eleven days the
season was open in October, 10 per cent of the season's quail hunting occurred; in
November the figure was 41,, in December 31 and January 18. These results differ
somewhat from the postcard survey figures. However, the farmers do not know of
all hunting that takes place on their farms, so their impressions have considerable
room for error.

Table 1. Results of 1967-68 lowa quail hunting seasor (from hunter postcard

questionnaire)*
Resident Non-Resident Total

Statewide quail bag 624,340 i12,179 736,519
Total hunting hours 1,207,450 135,475 1,342,925
Total hunting trips 318,060 22,221 340,281
No., hunting this species 58,900 3,584 62,484
Per cent hunting this species 20 32 2]
Avg. no. of frips per hunter 5.4 6.2 5.5
Avg. no. of gun hours per hunter 20,5 37.8 21.6
Avg. no. of hours per trip 4.5 6.1 4.6
Avg . no. bagged per hunter

per season 10.6 31.3 11.9
Avg. no. bagged per trip 2.4 5.6 2.6
Avg. no. bagged per gun hour 0.53 0.91 0.57
Avg. no. hours per bird bagged 1.9 1.1 1.8

*Based on 294, 500 resident hunting and combination hunting an fishing [icenses
and 11,200 non-resident licenses,

Table 2. lowa January quail hunting

Year % of Statewide % of Total % of all Quaii
Bag Trips Hunters Aciive

1966 29 34 42

1967 33 37 59

1968 33 27 53

3 year averoge 32 33 51
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SUMMARY
. Asample of 2 per cent of resident huniers and 2 per cent of non-resident lowa
hunters was coniacted in early 1968 by mail .

2. Cords were fitled out, and refusned by 1,595 resident licensees and 68 non-
resident licensaes,

3. Twenty per cent of residents and 32 per cent of non-residents hunted quail.

4, Residents took 624,340 quail at | .9 hours per quail; the non-resident rate
was 1.1 on a bag of 22,221 birds.,

5. Thiriy-three per cent of the toial quail bagged during the 1967-68 season,
were token in Jonuary.

6. According to faimer interviews, about 10 per cent of the total season hunt-
ing effoit took place in Ociober (first 11 days of the season) while the remain-
ing effori was for November, December and January as follows; 41, 37 and 18,



POSTAL CARD SURVEYS OF RABS:T AND CROW HUNTERS FOR THE
1967~68 SEASON

M. £. Stempe.
Game 8iologist

Cene Hiavks
Gome Biotogisk

INTROD UCTION

This paper conidins the results of the 1967-68 Hunier Postcard Survey for cotton-
tail rabbits with a iesser amount of informution on resulis of juckicbbii and crow hunt-
ing. Details of the method are expluined in the 1765 Agiil-June issue of Quarterly
Biology Repocis, which aiwo has addiiional irformation on relaticnship of snow to rabbit
hunting.

RESULTS

Response, in 1967, 294,500 hunting and combination resident licenses were sold
and about Z per cent of these were contacted in this survey . Of the 11,200 non-res-
ident ficense purchasers about 2 per cent were contacied. Resident hunfers returned

1.589 caeds, about 32 per cent; non-residenis refurned 67, or about 45 per cent,

Coltortails . For both residents and non-residents, of these reporting, 49 per
cent hunfed cottontails, Tabuiation of informaiiorn o the coltontails is contained
irs Table 1. When information from the cards is expanded for cottontails, ail licensed
hurters experded 2,484,110 houss taking 1,548,035 cotfoniails during 894,420 trips
af a rate of 0.63 ger gun hour, compuied 1o a sucesss rate of 0.73 in 1966-67,

In 1966-67, 2,180,523 cottoriniis wes bagged; the take of vabbits in 1967-68
was probably simifar ro that for the previous vears because of similar weather. During
the past two winierss there were oniy a few days of light to moderais srowkall with o
nominal amount of cold weather,

Jockrabbits and Crows, Jackrabbit huniers made g 7 per cent of 1icensed resident
hunters (7 per cent in 1966-67 with jackrabbits beirg harvested during 91,481 trips
involving 296,856 houss {Table 25, The bog ger gun hour averaged 0.20 as compared
fo 0.38 in 1966-67. Data on nori-residents are few os only one card vwas refurned
with infoonation on non=resident hunting of juckrabbiis.

Crows were shot by 9 per ceni of residect licensed hunters {Table 3). Non-
residents did not report any ceow hurting., A taial ki'l of 230, 594 was shown, with
328,662 hunting hours being spent ir pursuri of wows; the bog rale was 0.76 per
gun houis.
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Table 1. Statewide resulis of 1967-68 postal card survey of cottontail hunting success

Item Resident Non-resident Total
Statewide bag - cotfontails 1,516,675 31,360 1,548,035
Toiai hunting houss 2,444,350 39,760 2,484,110
Total hunting trips 883, 500 10,920 894,420
No. hunting this species 147,250 2,800 150,050
Per cent hunting this species 50% 25% 49%
Avg. no. trips per hunter 6.0 3.9 6.0
Avg. no, gun houis per hunter 16.6 14.2 16.6
Avg. no. hours per trip 3.5 3.9 3.5

Avg. no. bagged per hunter

per season 10.3 11.2 10,3
Avg. no. bagged per trip 2.2 3.3 2.2
Avg. no. bagged per gun hour 0.63 0.84 0.63
Avg. no. hours per animal
bagged 1.6 1.2 1.6

Table 2. Statewide results of 1967-68 postal card survey of jackrabbit hunting success

ltem Resident Hunters*
Statewide bag jackrabbit 55,661
Total hunting hours 296,856
Total hunting trips 109,260
No. hunting this species 20,615
Per cent hunting this species 7%
Avg. no. trips per hunter 5.3
Avg. no. gun hours per hunter 14,4
Avg. no hours per trip 3.1
Avg. no. bagged per hunter - per season 2.7
Avg. no. bagged per trip 0.63
Avg. no. bagged per gun hour 0.20
Avg. no. hours per animal bagged 5.0

* One non-resident hunter reported taking 2 jackrabbits incidental to pheasant hunting.
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Table 3. Statewide results of 1967-68 postal card survey of erow hunting success

fiem

Resident Hunters*

Statewide bag, crow

Total hunting hours

Total hunting trips

No. hunting this species

Per cent hunting this species

Avg. no. trips per hunter

Avg. no. gun hours per hunter
Avg. no, hours per trip

Avg. no. bagged per hunter per season
Avg. no. bagged per trip

Avg. no. bagged per gun hour
Avg. no. hours per animal bagged

230, 594
328,662
124,574
26,505
9%

— ON WA
WSANN RN

* No non-residents reported hunting crows, so this represents all resident hunters.
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Rutfed Grouse 1968 Spring Drumming Survey

Eugene D. Kionglan
Asst, Supt. of Biology

Spring roadside drummirg surveys of the ruffed grouse population in northeastern
lowa hove been conducied on a systematic basis since 1961, In 1968 there were 15
counts compleied o 11 routes by Biologists and Conservation Officers. Data from
nine of ithese routes were suitoble for comparizon with counts from previous years, The
mean of 1.46 diums par stop heord on the best count from each of these nine routes
compared closely with means from previous years (Toble 1, detail of individual counts
in Table 2.} There has thus been no appiresiobls chonge Tn the grouse population in
northeast fowa over the past 8 years, af least not as measured by this survey technique.
There is certainly no evidence of ony cysling of grouse populotions in this area, It
should be kept in mind in interpieiing these dara, howewver, that the routes are ltaid
out primarily in the besi grouse dveas. Thus they may not reflect population changes
that might be occurring ir more marginal areas.

Tabie 1. indices to ruffed grouse population density in northeast lowa, 1961-1968,
as meosured by the spring rocdside drumming count {comparable routes only.)

No. of No. of Toial Drums

Yeor Routes ~ Stops Dirums per Stop Change
1961 6 89 137 1.5 e
1962 8 1113 189 1,70 + 10%
1963 9 130 217 1.67 - 2%
1964 9 133 203 1.53 - 8%
1965 9 135 227 i.68 +10%
1966 (2 {30} (54} {1.80} {insuff. Data)
1967 7 105 154 1.47 - 12%
1968 9 130 190 1,46 None

8 years 59 863 V,371 1.59 Little
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