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GROUND CENSUS
WOOD DUCK NESTING BOX DATA
LAKE ODESSA, IOWA
SPRING 1952
James G, Sieh
Game Biologist

Wood ducks (Aix sponsa)will probably never become an abundant
waterfowl specles because their nesting range and available nest-
ing habitat are both limited. In Towa the wood duck 1s important
from two standpoints., First, it is an important part of the hunt-
er's bag, especlally along the Mississippi River, Secondly, it is
an important nesting species in Iowa. Where ever we find habitat
suitable to the requirements of this species in Iowa they will
attempt to nest.

The establishment of the nine foot channel system by the
Corps of Army Engineers along the Mississippi River has created
additiongl problems for nesting wood ducks., It is not unreason-
able to assume that the lock and channel system hags created
additional nesting habitat for the species, and subsequently
increased wood duck production; but the entire story is not that
simple, Let us examine the known facts in the light of past ex-
perience and make some future predictions.

Lake Odessa in Louisa County, near the town of Wappelo, Iowa,
was a suitable location for an experimental wood duck nesting box
study, Schreiner and Hendrickson (1951) stated that "Of the %800
acres in the area, about 2500 are under water, 700 farmed and the
remainder covered with lush marsh vegetation', Part of the land
nowv under water was re-flooded during the advent of the nine foot
lock and channel system on the Mississippl and previously had been
semi-guccessful or unsuccessful drained agricultural land.

BRIEF R.ISUME OF WOOD DUCK PRODUCTION AIDED BY NESTING BOXES
LAKE ODESSA, IOWA, IN 1950
After Keith M, Schreiner and George 0. Hendrickson
by J. G, Sieh '

Twenty-six wood duck nesting boxes were installed in the
Odessa area by April 1, 1950, The nesting box used was designed
by the U. S, Fish and 'Tildlife Service. Fred Schwob, former Dir-
ector of the Iowa State Conservation Commission, redesigned the
removable 1id or top to fasten with wedges instead of hooks and
eyes, The nesting boxes were nailed on trees, both living and
dead, completely surrounded by water., Sawdust or wood shavings
were placed inside the boxes to provide nesting material,

The first nesting was started on April 1% and the last nest
hatched on July 17. Eighteen boxes (69%) were used by wood ducks
and (61%) brought off broods successfully. The successful nests
contained 132 eggs, or (83%) of the total 158 eggs laid., Of the
18 clutches stated, seven (39%) were unsuccessful because of a
windstorm and desertion.,
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Exact incubation periods of two nests were 29 and 30 days
respectively. The incubation periods for nine other nests were
estimated to be between 26 and 33 days. By dividing the number
of days elapsing between the box checks into the additional number
of eggs found, approximately an egg o day was established as the
average rate of laying.

WOOD DUCK PRODUCTION AIDED BY NESTINCG BOXES
LAKE ODESSA, IOWA, IN 1952

During the nesting season of 1952 Mr, Dan Nichols of the Iowa
Conservation Commission and Mr, Fritz Pierce of the U, S, Fish and
Wildlife Service continued the wood duck nesting study at Lake
Odessa on a part time basis,

A predicted flood crest on the Mississippi caused Nichols and
Pierce to "raise" 24 nesting boxes on April 11, 1952 up above the
predicted crest, On that date 10 wood duck nesting boxes contained
a total of 72 wood duck eggs and 28 additional hooded merganser
(Lophodytes cucullatus) eggs. Box number 9 contained 10 merganser
eggsy box number l% contained 14 merganser eggs; and box number 27
contained a mixed clutch of 4 merganser and 14 wood duck eggs on
April 11, All the nesting boxes were raised above the predicted
flood crest by the simple expedient of removing each box from the
tree trunk to which it was nailed, and re-nailing the box higher
up on the tree trunk well above the predicted flood crest.

On April 29, 1952, the flood had inundated 8 of the 32 boxes,
but no nests were lost, Eighteen of the 24 boxes raised above
flood crest contained nests (one box held 3 young screechowls)
of wood ducks and hooded mergansers, Not a single case of nest
degertion was reported from the ordeal of nest '"raising'"., Three
of the wood duck clutches had hatched out and left their nesting
boxes by April 29, 1952,

: On May 27, 1952, Schwob and Sieh visited 25 nesting boxes

and recorded the nesting box contents of each (Appendix, Table I.),
Of the total number visited, 17 boxes contained eggs or showed
evidence of nesting activity. Two additional boxes were known
to have been active during the nesting season, and one box con-
tained 3 young screechowls and the other box a clutch of 17 eggs
(assumed to be wood ducks).

Only 6 boxes remained unused up until lay 27, 1952, Two of
these 6 boxes had been moved to new locations this spring, and a
third box was not raised above the flood crest, Two boxes, numbers
14 and 15, were unused this season for no apparent reason, One of
these, box number 14 was reportedly unused in previous years; and
Mr, Schwob has suggested the location of the box is to blame, The
location of this box is unique in that it is situated on a dead
tree surrounded by five smaller living trees on a tiny island about
6 feet square in the center of an open water area, It was assumed
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that emergent plant cover was too far away from the nesting box
and therefore the site was undesirable. There was no explanation
for box number 15 being unoccupied,

Discounting the box occupied by screechowls, two boxes moved
to new locations during the nesting season, one box inundated by
flood water, and one box poorly located; it leaves only one nesting
box out of 25 boxes unoccuvied, This renresents a high percentage
of occupancy for the 1952 nesting season,

Egg production per nesting box was likewise high., Thirteen
boxes were known to have contained 208 wood duck eggs. This is
an average of 16 eggs per nesting box. The 13 complete clutches
contained from 9 to 29 eggs apiece., Schreiner and Hendrickson
(1951) found 11 complete clutches which contained from 9 to 16
eggs, with a mean of 12 1,7, during the season of 1950 at Lake
Odessa,

Schreiner and Hendrickson believed one nest contained the eggs
of 2 hens., On May 12, 1950, the dump nest reported was empty, but on
May 26 it contained 16 egps., Thus 16 eggs were deposited in 14 days
or less, Dump nesting has been reported by other writers, and is
not uncommon among wood ducks,

Unfortunately, there is little evidence (based upon the
supposition of one egg laid per hen per day) other than extra-
large clutch size to indicate large scale dump nesting in 1952,
On April 29, 1952,nesting box number 30 was empty, but contained
16 eggs on May 13, 1952, Thus 16 eg-s were deposited in 14 days
or less, Evidence was lacking to prove conclusively that the
other extra-large clutches were the result of dump nesting, but
it is the opinion of the writer at this time that these large
clutches were the result of two or more hens laying in the same
nesting box. It is probable that flood waters covered many in-
complete clutches in natural tree cavities, Female wood ducks
having eggs ready to lay and their own nesting cavities suddenly
inundated by abnormal flood crests may have been forced to dump
nesting in those few boxes raised above the flood crest, This
would explain the presence of such extra-large clutches during
the 1952 study. Flood crests were rcached just following the
check on April 29 and abnormally high water nreceded these crests
and receded - slowly.

Nichols and Pierce reported that on June 10, 1952,that all the
clutches had hatched with the exception of nesting box number 4,
The latter ¢ontained onc dead wood duck chick and 3 eggs with dead
ducklings inside.. It appearcd that something may have entered the
nesting box during hatching causing abnormal mortality,

The success of the wood duck nesting boxes at Lake Odessa is
extraordinary. Certainly their use on this one area should encourw
age others to build and install nesting boxes in similar areas,



A

Only two simple suggestions arc offered concerning wood duck
nesting box construction and installation. First, select a good
design such as that recommended by Bellrose of the Illinois Natural
History Survey; or Terrill and Shanks of the Missouri Conservation
Commission.

It is mandatory that in arcas subject to flooding the boxes
be placed well above any possible flood crest, This will avoid
unnecessary loss of eggs or young by flooding. It is recommended
that the boxes be placed on substantial trees over water, and high
enough above the anticipated high water stages (15-30 feet) to
require a bhecat and ladder to visit Mrs., Wood Duck at home, The
simole precaution of installing boxcs well up above the highest
probable fiocd crest (10-15 feet) will discourage most curious
vandale and other predators. A good nesting box well located in
Iowa will pay its way in wood ducks.,
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Table I
D ING DOY DATA
5A, IOLA

SPRINC 1952

Nesting
Box
Contents
(May 27, 1952)

Box not checked (probably

5 eggs counted;
(3 new and 2 old)

3 eggs counted;
probably 6 or more
eggs covered by the
incubating hen and
not counted.

17 eggs counted;
probably 6 or more
eggs covered by the
incubating hen and
not counted.

Not checked this date,
Box not checked (probably
Not checked this date,

O eggs counted; un=

used this season and

was moved from the bhig
lake into lower end of

"Heldelbaugh'.

2 eggs counted;

(1 new and 1 old)
1 dead wood duck
(died just after
hatching) .

Zgeg shells and down
(apparently a success-
ful hatch),

O eggs counted; un=
used this scason and

¥as noved from big lake
his spring,

Previous
Nesting
Data
*(Nichols and Pierce)

dostroyed by flood),

1952

On or before May 13,
29 wood duck eggs

den wood duck on the nest

May 13, 1952,

Wood duck hen on the nest
May 13, 1952

Contained 17 eggs.
destroyed by flood).

Contained 3 young screech
owls on May 13, 1952,

Apparently unused this
season,

Contained 10 hooded mer
gansen eggs on April 11
1952 and on iay 13 the

counted,

Total
Egg.
Production

29

counted

9-12
estimated

23~26
estimated

L

counted

0
counted

0
counted

10
counted

merganser egrs were hatche

ing.,
Contained 19 wood duck
egss on May 13, 1952,

Apparently unused this
Season,

19
counted

0
counted
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12

13.

14,

15,

16.

17.

18,

19,

20,
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Appendix, Table

I Continued

WOO0D DUCK NESTING BOX DATA

SPRING 1952

Nesting
Box
Contents
(May 27, 1952)

Egg shells and down
(apparently a successful
hatch),

9 cggs counteds the
hen wood duck flew
ouvt as we approached.

0 egge counted; un-
used this season,

O eggs counted; un~
used tihis season,

Egg shells and down
(apparently a success-
ful hateh).

This box number not
located, Ua-numbered
box across the channel
from btox #18 had
epparently not been
used thig scason,

4 eggs counted; no in-
c¢ication of a previous
Batan.,

Egg shells and down
(apparently a success-
Tyl batoh).

Egg shells and down
fapparently a success-
ful hateh) .

Female wood duck was on
the nest and 9 eggs counted

Provious Total
Nesting Egg

Data Production
*(Nichols and Pierce) S

Contained 10 hooded mer=- 10
ganser eggs on May 13, 1952

Wood duck hen in the hox 9
on May 13, 1952,

Apparently unuscd this 0
season.,
Apparently uvnused this 0
season.,
Contained 1% hooded mer= 1L

ganser cggs on April 11,
1952 and all but one hat-
ched by lay 13,

No record of a box by this 0
nunber having been checked,

Clutch had hatched prior 4
to check on lMay 13, 1952,

Contained about 1% wood 14
duck eggs on April 11, 1952
and all hatched,

Contained 11 egpgs on April 16

11, 1952 and on April 29

all hatched out, On May 13,

there were 5 new eggs,

Previously no eggs found in 18
this box.

as she =at; hen left the nest and

18 egss counted all total,
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Box
Numbers

22,
23.
ok,

25,

26,
2.

28,

29.

30.

e

Avnpendix, Table I Continued
WOOD DUCK NTSTING BOX DATA

SPRING 1952

Nesting Previous Total
Box Nesting Ege
Contents Data Production
(May 27, 1952) *(Nichols and Pierce)

Box not raiscd above flood crest and unused this season.
Box not checked (probably destroyed by flood),
Box not checked (probably destroyed by flood),

17 eggs counted; - Contained 7 eggs on

hen flew out of the April 11, 1952 and

box as the ladder vas these were hatched on

placed against tree, April 29. On May 13,
1952 there were 6 new
CgES .

Box not checlied (probably destroyed by f£lood),

Egg shells and down Contained 14 wood ducks
(apparently a successful eggs and 4 hooded mer-
hatch) . ganser eggs on April 11,

1952; on the 29th they were
hatched and box was empty,

Egg shells and down Contained 8 wood duck
(apparently a successful eggs on April 11, 1952;
hatch). these eggs were hatched

by April 29, 1952,

Only a trace of cgg A merganser was on the nest
shells and down remaining on April 29, 1952; eggs were
(appagently a successful hatched by May 13, 1952,
hatech) .,

20 eggs counted; the wood This box was empty on April
duck hen was not present, 11 and 29, but contained
16 eggs on May 13, 1952

ol

18

10

20
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AGE OF IOWA QUAIL IN THE HUNTZR'S BAG, 1951
AS INDICATED BY QUAIL VING SAMPLES
M, T, Stempel
Game Biologist

During each Iowa queil season Conservation Department per-
sonnel contact quail hunters, and collect one wing from each
duail killed: Stage of wing feather growth, feather structure,
and color, yleld data used in determining the age of quail,

Aging of the wings i1s done by following procedures adopted
by the following men: Petridecs and Nestler constructed an aging
chart by which age in days of young quail can be determine,
Thompson and Kabat reported on the rclationship between adult,
and young quail wing moult. Stoddard pointed out a method of
quickly identifying the young quail, and he published extensive
tables on the sex ratio in quail,

Procedure and Method

Since the year 1946, quail wings have been collected during
the quall hunting scason in Southern Iowa. Until 1950 the wings
were used to determine the young-old ratio of quail taken hy
hunters, In 1950 and 1951 some of the wings were dated, and from
the data on these wings hatching periods were determined, Data
from the adult wings determincd stage of moult which was found to
have a relationship to the hatching dates of the young.

Wings of young quail are identified by the pointed ends of
the outer two primaries, and by the buff colored tips of the covert
feathers, Adult covert fecathcrs arce uniform grey color to the
tip, and the outer two »rimary flight feathers are rounded on the
outer ends,

Young quail, will between the ages of threce weeks and 20 weeks,
mount, and replace the inner eight primary flight featiners, The
outer two primaries, or number nine, and ten primaries are fully
grown in 65 days, and these tvo prinaries are not moulted the first
year. Growth of the ncw fcathers progresscs at a uniform rate,
Meacsuring the length of a fcather that is growing will give the
age oi the young quail in days. A young quail having primary numbe:
four of 34 mm in Iength is 52 days old. A number five primary 46
mm. in length indicatcs an age of 62 days.

In adult quail the number nine, and ten (outer) primaries are
replaced during moult, and in this study, the number of adult quail
having completed re-growth of nine and ten are considered, Maximum
growti: of the number nine, and ten primaries in the adult indicates
an carly mouit, and carly moult follows an early hatching scason,

Collection of wings has been carried on since 1943, In this
paper only the figures since 1946 arc used,
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Table Showing % of Young Quail in the Hunter's Bag

1946 85 2% young
1947 82.7%

1948 87.2% n
1949 88 QA i
1950 83, 1% f
1951 85.6% "

YOUNG~OLD RATIO OF IO /A QUAIL, 1951

The age ratio of Iowa queil, 1951, as determined by wing
camples collected during the 1951 quail scason.,

County Young Adult Damaged % young identifiable
wings

Adair 20 2 90

Adams

Allamakee :

Appanoose 17 5 il g4

Benton

Blackhawk

Buchanan

Cedar

Clarke 10 10 100

Clayton

Clinton

Dallas

Davis 62 13 82

Decatur 164 21 17 88

Delaware

Des Moines

Dubugue

Fayette

Guthrie

Henry 7

Lowa,

Jackson

Jasper 17

Jefferson 51 1

Johnson 7

Jones

Keokuk 9

Lee 63

Linn

Louisa

Lucas 107 93

Madison 45 83

Mahaska

Marion 9 1 90

Marshall

Monroe

9

N

77

W o

O ~J
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YOUNG-OLD RATIO OF IOWA QUAIL, 1951 CONTINUED

County Young Adult Damaged % of Young Identifiable
wings

Muscatine

Page i

Polk 63 18 21 77

Poweshiek 15 3 83

Ringgold

Scott

Tama

Taylor ' :

Union 30 5 85

Van Buren 55 10 8L

Wapello 2 '

Varren 43 2 , 95

Washington :

Wayne 152 30 83

Winneshiek

Unknown 36 8

Totals 990 166 38 89

% OF YOUNG IN THE HUNTEZR'S BAG OF QUAIL, 1948-1951
BY AGRICULTURAL DISTRICTS

District Year % Youﬁg
East Central 1948 89.6
South Central " 87.0
South Fast \l 8746
Border Countiew n i M |
East Central 1949 83,6
South Central n 89.7
South East " 8749
Border Counties " 88.5
East Central 1950 92.8
South Central " 81,2
South East n 84,2
Border Counties " 81,3
East Central 1951 86,6
South Central " 87.8
South East n 83.8

Border Counties " 80 gk
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On a statewide basis from 1947 through 1951 a higher per-
centage of young in thehunter's bag has accomnanied a poorer
shooting scason., When the percentege of young in the hunter's
bag declined the hunting success went up. In 1947, a good hunt=
ing ycar, it required 1.4 hunter hours to bag one quail. In 1947
young quail represented 82,7% of the hunter take.

In 1949, a poorer ycar for hunting, it took the hunter 1.9
hours to bag one¢ quail, and 88,2% of thc take was young quail,

This could result either from failure of late nesting when
small broods are common, or from high populations of breeding
adult quail, In the latter case with other animals, the result
is good populations with smaller pecrcentages of young.

South Central Iowa in 1951, had good quail hunting, and a
high percent (87.8%) of young quail. South Bast Iowa had poor
hunting and 83.8% young birds. It is thereforc possible that
the availability of the birds may be as important as the number
of quail that are in the territory. Heavy cover, generally good
feeding conditions, and ground conditions may determine hunting
success.,

Age Classes in the Quail Hunter's Bag

Date of kill of quail taken was rccorded for a large sample
of wings from the following countics: Appanoosc, Davis, Decatur,
Jasper, Lucas, Poweshieck, Union, Wapcllo, Wayne, In 1950, which
may be ¢lcsscd as a better hunting scason over all the state, 37%
of the young quail taken werc less than 120 days of age, 14+ % -
were 121 to 130 days of age, and 10% were 131 to 140 days of age,
and 37% were 141 or more days of age,

In 1951, a poorer hunting season, 59% of the young quail were
less than 120 days of age, 21% werc 121 to 130 days of age, and 6
were 131 to 140 days of age, and 12% were 141 or more days of age.

The youngest bird talken was 45 days of age, 44% of the young
hatched in 1951 between July 15, and August 15, while in 1950, the
better year for hunting 44 of %ho young hatched a month earlier
and in 1950, there was a late upswing in the hatching period tha%
did not ocecur in 1951.

There was a ratio of 112 cocks per 100 hens. This would be
53% males, or it indicatcs a good percentage of hens, as Stoddard
reports that there may be from 51% to 58% of cocks in the quaill
population, ‘

Over all the state in 1951, from November 1 to November 15,
81% of the quail taken were young quail. November 16 to 30 88%
of the birds taken were young, and during the December 1 to
Deccember 15 period 83% of the hunter take of quail was young.
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IOWA RACCOON DATA--1951-52 SEASON
Glen C, Sanderson
Game Biologist

The raccoon project was initiated in the fall of 1949 with
hunter cooperators and expanded in 1950 to include information
from a fur dressing station, The results for the first two years
have already been reported (Sanderson, 1950b and 195la). The
project was continued along the same lines as in the previous
two years, However since the hunter cooperation has deelined and
the collection of data at the fur buying establishment of Mr,
Louis Lamb of Bloomfield has been expanded, most of the infor=-
mation is now collected by the writer. The hunters who cooperated
with the project during the first two years, plus new names fur-
nished by hunters and conservation officers were used for the 1951
contacts, Approximately 203 hunters gnd Commission employees
were contacted by letter which explained the purpose of the pro-
ject and again outlined the information the hunters were asked to
collect, A form for recording the information was sent with the
letter and in addition each hunter recelved a one page mimeographed
summary of the 1950-51 results, The hunters were asked to return
their completed blanks soon after the close of the hunting season
(Jan, 10, 1952).

As . mentioned previously, the best source of information has
come to be Mr, Louls Lamb's fur buying establishment at Bloomfield,
Davis County, Iowa. The writer spent several days at his place
during the hunting scason examining dcad raccoons as they were
being pelted. Age and scx ratio information, body weights, penis
-bones, uteri, ovaries, skulls, tails, and other information were
collected from these carcasses, Mr, Leamb cooperated whole~hecartedly
with the project and is to be commended for his interest and help.,

In addition to the above, several hundred cased raccoon pelts
were examined for sex-ratio and breeding information at Iowa fur
houses,

RESULTS~~Table 1 shows that only 16 of the 203 hunters con-
tacted, or approximately 8 per cent, rcturncd the forms. For the
previous seagon approximately 28 per cent of the hunters contacted
returned the forms (Sanderson, 195la). The reporting hunters con-
tributed 97 penis bones and other valuable information to the pro=-
ject, Thus, it is felt that this phase of the project should be
continued, and expanded i possible, even though the percentage of
returns is small,

A comparison of the results shown hy Table 1 and the 1949-50
and 1950-51 results (Sanderson, 1950b and 195la) reveals that the
hunting success per hour, the number of times each reporting hunter
hunted, and the distribution of the hunting pressure through the
open season was about the same in all three years, However the
percentage of the total harvest taken during the first 10 days of
the season was smgller in 1951-52 than for the previous ycar.
Doubtless this is a reflection of more severe weather conditions in
1950-51 which curtailed the harvest as the scason progressed,
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TABLE 1,--Dats from the 1951-52 raccoon hunter's reports,
Total no. hunt-
ers renorting 16
No, hunters who '
took no raccoons 3 .
No. hunters who ‘ ;
saved penis bones 1), (saved 97 bones)

AV, nho, 1n
hunting party

ers

2.8 (123 parties totaled 347 huat-

Av, no. hours hunt-
ed by each party

(123 parties hunted
43g3

Av., no. raccoons taken
per hour per party

409.5 hours)
0,56 in 409.5 hours)

Av, no, raccoons
taken per hunting trip

(238 raccoons taken
(230 raccoons talicn

1.9 by 123 parties)

Per cent of catech
that was females

(238 raccoons reported
45,4 as to scx108F-130M)

Per cent of juvs in
harvest (penis bone criterion)

66.8(97 boncs-~67 junv, = 30 ads,

Per cent of hunters who reported
more raccoons this year than last

(18.9% said fewer, 43.8%
37?5 said saie, 16 reported)

Av, no, times cach
hunter hunted

9,3(16 hunters reported 149 trips

Per cent hunting trips madec during
1st 10 days of scason (Nov,10=Nov,19)

(6l trips of 137 total
44,5 trips venorted as to date)

Per cent hunting trips made during 1st

half of scason (Nov,10-Dec,9 incl)

(134% trips of 137 total
97,8 trips repnorted as to date)

Per cent hunting trips made during last

10 days of season (Jan. 1-10 incl)

(0 trips of 137 total
0,0 trips reportcd as to date)

Per cent of catch made during lst
10 days of season (Nov, 10-19 incl)

(110 raccoons of 220 raccoons
48,3 reported as to date)

Per cent of catcn made during lst
half of scason (Nov, 10-=Dec., 9 incl)

~ (220 raccoons of 228 raccoons
96.5 reported as to date)

Per cent of catch made during last
10 days of season (Jan. 1-10 inecl)

(O raccoons of 228 raccoons
0,0 reported as to date)

Total number of hunters

contacted by letter 204

Per cent of hunters contacted

who returned the form 7.8 (16 of 204 contacted)
Total number of raccoons

reported by the 16 hunters 237

Everage number of raccoons
caught by cach hunter reporting

14,8 (237 raccoons by 16 hunters)

Av.no,raccoons taken per party pcr hr.
during lst 10 days of season
(Nov,_ 10-19)

(113 raccoons in
0.65 173 party-hours)

Av, no. raccoons taken per party per
hr, 1st half of scason (Nov,10-Dcc,9)

(221 raccoons in
0,60 336,5 party-hours)

Av, no, raccoons taken per party per
hr. last 10 davs of scason (Jan,.1-10)

nonc_taken
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Many raccoon hunters still want an earlier opening date for
hunting raccoons with dogs to give them morc time to enjoy their
sport., The raccoon population certainly scems to be at a high
enough level to justify an earlier opening date, Although several
raccoons do not have fully »nrime pelts in Iowa until the middle
of November or later, the low pelt value prevailing at the present
time keeps this consideration from becoming too important, Cerw=
tainly the lower value of pelts taken earlier than is possible under
existing regulations would be partly or wholly compensated for by
the increased sporting value which would come with an earlier open-
ing date,

Age-Ratio~-~The age-ratio of the male segment of the harvest,
as determined by 97 nenis bones sent in by hunters and 627 bones
collected by the writer at Bloomfield, Iowa, is 1.69 young per
adult (Table 2). To state it another way, juveniles comprised 62,8
per cent of the male harvest, This compares with 63,9 and 65.1
per cent juveniles in the male harvest for the 1949-50 and 1950-51
seasons respectively (Sanderson, 1950b and 195la). The 2.3 per
cent deeline in the percentage of juveniles in the harvest is per-
haps too small to be significant especially when the sample sizes
for the first two years are considered (259 bones in 1949-50; 192
bones in 1950-51). Date for another year should indicate if a
dovnward trend in the percentage of juveniles in the harvest has
begun, Perhaps the apparent decline in the percentage of juveniles
in the harvest can be exnlained bv the weather conditions more
favorable to hunting during the late part of the 1951-52 season than

TABLE 2,--Agc ratiosl of Towa male
raccoons taken during the 1951-52 hunting season.
: F'rom carcasses at

From Hunters Bloomfiecld, Iowa Totals
Ads 30 239 269
Juvs 67 (69.1%) 388 (61.9%) 455
Totals 97 627 724
Juveniles per adult-e-emceemcccmaan—— 1.69
Per cent Jjuvenilecs in harveste-m-weceeaw- 62,8

1 Age determined by the penis bone criterion,

during either of the two previous scasons. Sanderson (1949) reports
that a grcater percentage of young animals are taken carly in the
season in Missouri than are taken late, and vhen broken down the
data in Table 3 tend to confirm this for Iowa. During the first
third of the season 63.4 per cent of the males taken were juveniles,
during the middle third 65.% per cent were juveniles, but during the
final third of the season only 40,3 per cent were juveniles,
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Sex Ratio--A total-of 2,453 raccoons were scxed during the
past fall and winter--1,660 werc examined by the writer at fur
houses, 238 were reported by hunters, and 555 were examined by
the write> at a dressing station (Table %), Of these 1,386 were
females and 1,067 were males or 77.0 males per 100 females, To
state 1t another way, females comprised 56,5 per cent of the
harvest in l95i-52 in Iowa, This comparcs to 52.% per cent fe=
males for the 1949-50 scason and 55,1 per cent for the 1950-51
scason (Sanderson, 1950b and 195la),

TABLE 3.--Age and scox of raccoons bought at various
times during the hunting scason at Bloomficld, Iowa,
AGE COMPOSITION  SEX COMPOSITION

Date “Ads_Juys __ Wales Fenales.
Nov, 12, 1951 11 26 36 L7
Nov. 13-18, 1951 31 47 = &
Nov. 19, 1951 13 28 42 29
Nov. 19-26, 1951 27 L2 - -
Nov, 26, 1951 7 1 19 27
Nov, 27-Dec. 2, 1951 30 49 o A
Totals for 1st third of scaso 6_(63,4% i )
Dec, 3, 1951 1% n8 2 Eg
Dec, 5, 1951 32 42 87 102
Dec. 10, 1951 7 10 18 11
Dec, 11-16, 1951 5 20 - -

Totals for 2nd third of scason 83 . 157 (65.4%)167. _ 171 (50,6%)

oc, 18-27, 1951 28 19 ok
De¢, 31, 1951 L i 8 9
Jan, 1-7, 1952 L 7 oo -
Totals for last thind Qiugggsonaz___125 (40,3%). .8 9.(52,9%)
TOTALS 239 388 (61.9%)272 283 (51,0%)

— e e

1 Males only,
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TABLE 4,--Scx-ratio and breeding history information of
the 1951-52 raccoon population obtained by the examination
of cased pelts in fur houscs, carcasscs at onc dressing
station, and from rcﬁq;%s submitted by hunters,
FRON CASED PRLTS ~ FRON HUNTERS DRESSING STATION —TOTALS

|
soed
Pl

——

MALES 74 A 130 272 1,067
FEMALES 1 (999)2 (59.9%) 108 (45.4%) (283)3(51,0%) 1,386
Parous 236 (20,7% of females) 76 (34,2% of females)

Non-parous _%32 ) 14.6
TOTALS 1,660 238 555 2,%53
Computed from the above datas

No, of young of the Xear animals
in cased polt sample mmee—ecema-a -1,042

5.1 young raccoons per parous female in the harvest.
Sex Ratio: 77.0 males per 100 fcmales

or
56,5 per cent of the harvest was females

1.Examined at Bloomficld, lowa.

2.Total of parous and non-»arous females,

3.Total of parous and non-parous females plus other females

examined.
4,0btained by multinlying 1,660 by 62.8%(the % of yg in harvest)
Breeding History--Information indicates that adult males show

some signs of scxual activity in Southern Iowa during November and
December but that they probably do not become fully sexvally active
until Januvary. Only a very few juvenile malcs show signs of bhe-
coming sexually mature during December in Southem Iowa,

There were 236 placental scars representing 67 litters ob-
served in the uteri, of 64 females cxamined at Bloomfield, Iowa,
for an average of 3.5 placental scars por litter. The average
for 103 placental scars observed during the 1950-51 season was
3,3 per litter (Sanderson, 195la). The number of scars ranged
from 2 to 8, but three females showed evidence of having given
birth to two litters., Vhether these additional scars represent
a litter from a prcvious ycar or whether they represent a second
litter in the same ycar is not known; however; it is suspected
that the latter is the case, It is known that raccoons recar only
a single litter each ycar although the writer believes that second
litters sometimes result in the same year when the first litter is
lost soon after birth,

Table 6 shows that there were 67 parous females among 205
females cxamined at Bloomfield, Thus 32.7 per cent of the females
examined were parous compared to 47.6 per cent of 63 females ex-
amined at the samc place curing the 1950-51 scason (Sanderson,195la),.
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Probably this differcnce may be explained, in part at lcast, by
the fact that during 1950-51 no information was collected hefore
November 27 and the bulk of the information was collected during
December whereas during the 1951-52 scason much information was
colleected earlier in November at a time when perhaps the none
parous juvenile femalcs were taken in greater proportion than
they were later in the scason,

Havest and Population--Table 5 reveals an increase in the
reported harvest from 56,075 pclts in 1950-51 to 67,211 in 1951~
52, an incrcase of 19,9 per cent. Tais is an all time high for
Iowa's raccoon harvest, at least the high since 1930-31 when re-
cords were first available (Sanderson, 1951b). The 1951-52
harvest is an increase of 5,331 pelts over the previous high
reported for 1946-47 (Table 5). It is believed that much of
this increase in the hewxvest was duc to the more favorable
weather conditions preveiling during the hunting secason in 1951~
52 than during cither 1949-50 or 1950-~51, rather than to a large
increase in the population., However the percentage inercase in
the harvest is somewhat higher than had been anticipated on the
basis of wecather cnnditions alonc and since the average pelt value
declined $.51 from 1950-51 to 1951-52 (Table 5) the 1951~52 raccoon
population level may have rcached an all time high, for recent yecars
at least, .

TABLE 5--Raccoon harvest and average valuc recceived
per pelt in Iowa in 1951-52 comparcd with the high-
est, lowest and average figures for the past 20 ycars
and the 1950-51 firurvesg--as renorted by fur buyers,

No., of pelts av, value
Scason . . bought by deslers .. per pelt . Total value
1932-33 10,468 $2,60 $ 27,216,80
194 3Lk | 38,303 7425 277,696.75
1946-47 61,880 1,97 121,903,60
1949-50 58,527 1.95 114,127,65
1950-51 56,075 2,95 165,421,25
20-year totals* 560,40k 1,782,130.95
20-ycar average* 28,025 HaaliC 89,106,55
195152 67,211 (19,9%+) 2.67 179,435,37

¥ Doos not includo 1950-51 or 195152,

This is in spitc of the fact that only 37.5 per cent of the
16 rceporting hunters thought therc were more raccoons in 1951-52
than there were in 1950-51y while 18,8 per cent thought that there
were fewer, and 43,7 per cent thought that there were about the
same number (Table 1).
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For four ycars the writer (Sanderson, 1949, 1950b, 195la and
this paper) has reported that the raccoon population appeared tc
be at or near a peak in numbers, he evidence still indicates
that this statement is true although it may indicate that the
population is still incrcasing slightly. Figures prescnted in
Tables 2 and 4 show that the age and scx ratio of the population
has remained essentially unchanged through 1949-50, 1950-51, and
1951-52, The slight decline in the age-ratio perhaps favors a
slight decline in the population but at the same time the in-
creasein the percentage of females in the harvest favors an in-
crecasing population. There was a slight increasc in the average
litter size from 1950-51 to 1951-52 which should also favor an in-
creasing population.

There are no real indications of a decline in the raccoon
population in the immediate future and there is at least the
possibility if not the probability that the population will go
even higher before it declines, Of course if something such as
disease causcs a '"crash' decline in the population the indicators
of productivity probably will not indicate it before it comes,

Body Weights--The exceptional body weights often reported
for raccoons are usually weighed by the imagination rather than
by scales. Table 6 shows the average weights for 242 male and
205 female raccoon, The adult malcs ranged from 22,0 pounds down

TABLE 6,--Average body weights of Iowa raccoons
taken during the 1951-52 hunting season, grouEed
according to asc, sex. and breeding histoxry,

MALES :
81l adUllSmmm i —————————————————— 17.0 (12,2 to 22.0)
161 juvenileSeececemocamcmccmcmcace——————-—— 11,3 (640.to 18.2)
242 males (both ages)mmmmemmmcmmm e nna 13,2 (6.0 to 22.0)
FEMALES
67 parous adults (32.7% of all females)- 14,7 (8.5 to 18.7)
138 juveniles and non-parous adults-=--- - 10,6 (5.3 to 16.5)
205 females (all fomales)=wmmmmmcccmcc—an 11.9 (5.3 %6 18.7)

1l Reccoons weighed at Bloomficld, Iowa,

to 12,2 pounds in body weight while the juvenile males ranged from
18.2 pounds down to 6,0 npounds, The juvenile males averaged 11.3
pounds, the adult malecs 17.0 pounds, and all males 13,2 pounds in
body weight. Parous females ranged from 18.7 down to 8.5 pounds
in body weight. On the wholc thesc average body weights are
similar to the ones reported for the previous scason although they
do run slightly lower,



2w

Penis Bones--The bony distal tip of the raccoon penis bone
identifies it as a bone from an adult animal vhile a cartiliganous
tip (or squarc tip if the cartilage has been lost in the cleaning
process) identifies the bone as coming from an animal less than
one ycar of age (Sanderson, 1950a)., Length and weight of the penis
bones will also placc the bones in virtually the same two age class
es, and although at present no further breakdown as to age is
possible, if enough information is available it may be possible
to place the adults in two or wmorc age clesscs on the basis of
length and/or weight of the penis bones. So that they will be
available for future recfcronce the lengths and weights of the
penis bones collected during the 1951-52 hunting season in Iowa
are rccorded in a tablc with a morc complete rcport covering this
same material, They arc not included in this report but may be
found in the files of the Commission's Des lioines office.

SUMMARY

1. Results of the 1951-52 hunter revnorts reveal that the
hunting success per hour, the number of times cach reporting
hunter hunted, and the distribution of the hunting pressure
through the open scason was about the samc for the past three
seasons.

2, The age-ratio, as determincd from 724 penis bones, is
1,69 young per adult comparcd to 1.87 for the 1950-51 scason,
and 1,77 for the 1949-50 scason.

3. The sex ratio of 2,453 raccoons, as reportcd by hunters,
from checks in fur houscs, and from carcass oxaminations, is 77.0
males per 100 females comparcd to 81.4 and 90.7 males per 100
females for the two previous scasons respectively.

4, There were 236 placental scars renrcscnting 67 litters
in the uteri of 64 femalcs cxamined at Bloomficld, Iowa for an
average of 3,5 scars per litter. An average of 3.3 scars per
litter was found during the 1950-~5lscason,

5. It is believed that Iowa's raccoon population is still
near a peak in numbers, but that it is still increcasing gradually.
The 1951-52 harvest was at an all time high and was 19,9 per cent
higher than the harvest for the previous scason; however much of
this increase was doubtless duc to the favorable weather conditions
during the 1951-52 hunting scason.

6. Juvenile males averaged 11,3 pounds, adult males 17,0
pounds, juvenilec females (and non-parous adults) 10.6 pounds, and
parous femeles 14,7 pounds in body weight, A total of L47 raccoons
of both sexecs and all ages averaged 12,4 pounds in body weight., Or
the whole these average body weignts are similar to the ones re-
ported for the previous scason although they do average slightly
lower than those for the previous year,
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PHEAS “NT CROVWING COCK COUNT -~ SPRING 1952
Richard C, Nomsen
Gamec Biologist

Conservation officers have comnleted the third Spring
Crowing Cock Count. This renort will include the results
for this year and comparigsons with results obtained in 1950
and 1951,

The period of maximum crowing was determined by check
routes in Linn and Franklin counties. Counts rcached a pecak
April 25 in Central and Southern Iowa - and liay 1 in Northern
Iowa, The period of maximum crowing began about a week carlier
this year.

Weather conditions were more favorable before and during
the count this spring. Tempcratures were slightly above normal
and precipitation was normal during the survey., The last two
weeks 1in April were very warm and prccipitation was bhelow nor-
mal, Last year, temperaturcs were below normal and precipitation
above normal for the period,

Conservation officcrs began thelr counts April 27 and com-
pleted them by May 20, In 1951, the survey was made during the
period May 3 to May 29,

Officers were instructed to usc the samc two routes for
each county, usc the same stops, and travel the same dircetion
on each route as they did during previous counts, Counts were
not to be taken during periods of unfavorable weather or when
the wind velocity exceceded & miles per hour.

From a total of 198 routes, therc were 156 routes repeated
by the same officers in 1951 and 1952, Records arc kept of
officers taking each count in order to make a more accurate
comparison from ycar to ycer, Of thesc 158 routes, 99 showed
a higher number of calls in 1952, 55 were lower and 4 remained
the same table 1., However, this does not present a true pic-
ture of the total pheasant population., Sex ratios must be applied
to the number of calls heard to gect an index of the spring breed-
ing population,

Winter counts indiceted a fewer number of hens per cock than
the two previous ycars. The observed sox ratio for 1952 was 2.7
hens per cock -- in 1951 it was 2.9,

Table 2 presents the results of these 158 routes before and
after the sex ratio, given as hens per cock, is applied, This
table lists the average number of calls heard per stop, sex
ratio, and the product of those tuo figures, The latter figure
would then represent an index number of the spring hen population,
The surplus cocks do not add to the reproduction potential of
the brood stock,
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The average number of calls heard per stop increased 21%
from 8.2 to 9.9 for the 158 routes., However, about half of
this increcase disappcars wacn hens only arc considered, The
index number for hens only was 26,7 this ycar comparcd with
23,8 for 1951 - an incrcasc of 12%, In 1950, this figure was
22,9, If the cocks werc added to the hens in order o re-
present the total spring population, the incrcasc would be 14%.

North Central Iowa agein rccorded the hizghest figure with
North West Iowa sccond. North Tast and East Central Iowa
showed a dccreasc this ycar. South 'Jest Iowa more than doubled
their count taken in 1951, The sex ratio for the Southern threc
districts is cstimated as 1.9 hens »ner cock. There were 7
Southern countics open to hunting for the first time last fall.
Of the 13 routes checked, cleven decrcascd, on increascd and one
remaincd the samc, The other 17 countics in Southern Iowa that
have had previous open scasons, rccorded morc calls on 28 routes
while six decreascd,

Table 3 lists the results of 211 counts taken by officers
during the 1952 Spring Count, They recorded 36,314 calls at
3,910 stops along the 198 routcs checked. he following table
lists the results for all counts taken during the three surveys.

Average Number of Scx Ratio Sex Ratiox
Year Calls pcr Stop Hens pcr Cock Calls per Stop
1950 79 2.9 22.9
1951 8. 2,9 23.5
1952 9.3 247 29.1

A phecasant distribution map was constructed from the results
of this survey. Intervels uscd were the same as last year,

Averaged less than 1 call per 2 minute stop
Averaged between 1-9 calls per 2 minute stop
Averaged hetween 10-~19 calls per 2 minute stop
Averaged 20 or more calls per 2 minute stop



wlili

Table 1

Summary of 158 Noutes Repcated by the Same
Officers for Ycars 1951 and 1952

Total Mo, : No. of Routes No., of Zoutcs

District s of Routes : That Had a : That Had a
: & Higher Count : TLower Count

1 North test : 13 : 10 : 8
2 North Central#*: 20 : 11 0
3 North Tast* ¢ 19 : 13 5
L West Central ¢ 22 : 1L 2 3
5 Central 8 20 H 14 S 6
6 East Central ¢ 3 : 6 3 2
7 South West* 3 17 : 15 : 1
8 South Central * 20 : 9 : 11
9 South Tastx @ 14 2 7 : 6
State 3 158 : 99 3 55

¥ Total includes onc route that remaincd the samc,

Table 2
Results of 158 Routes Repecated by the Same Officers
for 1951 and 1952
1951, j o . 1952 ..

Dist- AV, NG, ¢ Hens:hv, Colls AV, No. :Hons sAv. CallsvPoreont
riet sof Calls per: X ¢ sof Callss: per ¢ X :Change

serstop: Cock:Sex Ratio. iper Stop:Cock :Scx Batios .
1 NW_?ﬁiB,l 2 2,4 3 43,4 v 8 3 1043 & 267 & 9,4 splus 13%
2 NC 5 18,3 ¢ 3.1 : 55,7 : ¢ 2 21,5 ¢ 3.0 : 64,5 s:plus 14%
3NE ¢ 8,1 : 3,5 : 28,k : 3 s 8,4 :2,3: 18,5 s:minus 35%
L we : 9,0 : 2,2 3 19.8 ¢ 203 11,4 : 2,0 ¢ 22,8 :plus 15%
5C : 5,2 : 2,81 14,6 : 1 7,7 32,9 22,3 :plus 53%
6BC ¢« 5.1 1 3.5 : 17.9 : ¢ s 6,21 2,1 13,0 :minus 27%
7 8W¥: 3,1 : 1,5 : 4,7 : 6,7 : 1,5 ¢ 10,1 tplus 115%
8 8C*; 2,3 : 1,5 : 3.5 i 2,7 3 1,5 ; 4,1 :plus 17%
9 88*: 0,9 3 1,5 : 1.L : 13 1.1 s 1.5 1,7 splus 21%
STATE: 8.2 : 2.9 : 23,8 s :: 9,9 :2,7: 26,7 :plus 12%

* The sex ratio for the Southern thrce districts is
estimated at 1.5 hens per cock,
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Table 3
Crowing Cock Count 1952

: No, of: s Avs Noe 3 :Total No.:Av. No,

¢ calls :No, of: of calls: Sex :0f Birds :of Calls X
District : heard : stops:per stop tRatio:for count:Scx Ratio
1 N : 8990 : 480 : 18,7 : 2.7: 33,263: 50,5
5 e : 8795 : 4Lo : 20,0 : 3.0: 35,180: 60,0

3 NE : 3273 : 422 : 7,7 : 2,3: 10,801:  17.7

4 WO . SOM8 : L8O : 10,5 & 2.0¢ 15,1k  21.0
5 ¢ : 3670 : 480 : 7.6 i 2.9: 14,313: 22,0
6 EC o281k : 398 ¢ 7.1 .+ 2.1s 8,723 14,9
78W i 2066 ¢ 30 i 6.7 Bal.S 5,665,  10.1
8 sC § 1141 i 440 i 246 zEaa,sz 4;1083 3.9
9 SE ; 317 ; 430 § 0.7 ; "1,5§ 7932 1%

@ ]
°

9.3 1 : 127,990 ;  25.1

es ca qa

State  :36,314 :3,910
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AN ANNOTATED CHUCX-LIST OF FPISHTS 0 THE
WAPSIPINICON RIVER DRAINACT SYSTEM IN IOWA
Robert E. Cleary
Fisherics Biologist

The Wapsipinicon rises in the southecast corncr of Mower
County, Minnesota, at an elevation of 1250 feet above mean sea
level, and flows 255 miles in a southecasterly dircction to enter
the Mississippi River some five miles above Princeton, Iowa, In
its course across northecast Iowa it falls approximately 685 feot,
malntaining a rather gradual slope, the average seldon, if ever,
exceeding 2.5 feet per mile, The major portion of the Vapsie
basin lies within the arca of the Iowan drift, and the tovnography
for the major portion is a constructionel type of the youthful
stage, The Wapsie Valley is narrow (10 miles in width) and gives
rise to no important major tributarics. Buffalo Crecl, Little
tlapsie, Otter and Plum Crccks arc the largest of the tributaries.
The flat, narrow valley of thc main river probably contains more
overflow areas and backwatecr ponds than any other river in the
state., This feature, besides cnhancing fishing prospects, attracts
numerous waterfowl and gives the river the reputation of being
the best duck-hunting inland river of the state,

The -angling pressure is primarily for catfish, crappie,
northern pike, and largemouth bass, Smallmouth arc common in
some reaches and the arca adjecent to the Minncsota state line
is annually stocked with trout. The 1951 Voluntary Crecl Cecnsus
reports show that it took 50 minutes to catch a trout, ané the
average warm-water gamc fish took slightly over an hour to catch.

Collections on the Wapsipinicon watersihed have becen made by
Meek in 1889, 1890 and 1891 (Meck, 1892), by Salyer in 1932,
Hubbs in 1933, and Bailey, 1939 to 1943 (the latter threc col-
lections listed only in unpublished ficld notes on file at the
office of the State Conservetion Commission and Iowa State College).
A total of 65 collections from 55 stations in the watershed were
made by the author from 1948 to 1951 inclusive. Most collections
were made from flowing water., However, a feow representative
ponds were sampled., Since quite a few of these ponds were leased
to fishing and hunting rights, most of them have been stocked
with some typical river forms from time to time, and these fish
escape to the river during high water, which accounts for the
yvellow perch in BuchanenCounty, the-largemouth bass in Mitchell
County (nearly in the trout waters), and the silver bass in
Otter Creck, Fayette County. This may also account for the
presence of rcdfin shiner, Notropis lutrensis,in a backwater
lake in Bremer County, the present site of Sweet's Marsh Public
Hunting Grounds. This spccics has ncver been in any of the
flowing water colleetions and is definitely out of its known
range, as it has never bcen taken rccently in any flowing water
north of Highway 30 nor west of the counties fiinging the
Mississippi River in Northcast Iowa,

Another rather remarkable collcction was made in 1951 in an
arca where annual collections have been made since 1948, A serics
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of 15 gravel chubs, Eyhonsis sp., were taken over a coarsc
gravel rifflc on the 'Japsic River in Buchanan County, This
collection is rcmarkable in that herectofore only a single
specimen of Hybopsis sp. has been taken in over 300 recent
collections on the watersheds of Northeast Iowa, and thesec
specimens werc taken at the sclfsame location Mcek reported
taking them in 1890,

The relative abundancce listed Tor cach speocics is purcely
the author's opinion, This 1s of necessity, sincec certain
populations shift in azundance at certain times of the year or
even day, and in an overall distribution work, individual
samplc abundance is of rclatively no importance, The col-
lections were made with drag scines of various sizes, trap
nets, hoop nets, and angling observations, The identification
of the species collected recently were made by the author, and
questionable speccinens were identified either by Dr., Reeve
Bailey, Museum of Zoology, University of Michigan, or Dr,
Raymond Johnson, U, &, Fish and Wildlife Service. Type speci-
mens are in collections houscd by the author, Iowa Conscrvation
Commission, or the following muscums: University of Michigan,
Towa State College, Coc College, Tartherg College, and Iowa
State Teachers College.

The following is an cnnototed list of 73 specics found in
the watershed; "

LEPISOSTEIDAE

Lepisosteus nlatostomus Reiincsque « Shortnose Gar,
Rare to occasional in lowcr rcach.

Lepisosteus osseus oxyurus Rafinesguc - Northern Longnosc Car.
Reported in backwaters and lower rcaches by Meck, Not
teken in recent collcctions,

AMITIDAE

Amia calva Linnaeus - Bowiin,
Rarc in cxtreme lower »cach.

SALMONIDAE

lmo trutt

tta Linnacus., -~ Brown Trout.
lmo gairdn
Bot

3
o o

irdneri Richardson - Rainbow Trout,
h stocked in the extreme upper reaches of main =trecem,

o

CLUPLIDAE

Dorosoma ccpedianum (LeSuecur) - Gizzard Shad,
Neported by Meck and Bailey as rare in bayous of lower
rcaches., Not taken in recent collcetions.
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UMBRIDAE

Umbra limi (Kirtland) - Centrel Mudminnow,
Wapsie River in Mitchell County.

ESOCIDAE

Esox lucius Linnocus - Northern Pike.

Occasional in lower recaches of wmain river, Common to
rest of river except headweters,

CATOSTOIIDAE

Tctiobus cyprincllus (Valencicnnes) - Bigmouth Buffalo,
Common in middlc an¢ lower rcaches. Confined primarily
to slack water arcas.

Carpiodes cyprinus (LeSucur) - Quillback.
Abundant over watershed,

Carpiodes c. carpio (Rafincsgue)- Northern River Carpsucker,
Abundant over watershed,

Carpiodes velifer (Rafinesque) - Hizhfin Sucker.
Common to abundant in middle and lower rcaches of main river,

Moxostoma erythrurum (Rafincsque) ~ Golden Rcdhorsec.,
Occasional to common in upper two-thirds of drainage,
Nare to absent downstrcan,

Moxostoma anisurum (Refinesque) - Silver Redhorse,
Occasional. in upner two-thirds of drainage, Commonly
found in tributarics,

Moxostoma aurcolum (LeSucur) - Northern Redhorse,
Occasional™ to common in upper two-thirds of main river,
Specimens weighing. between 8 and 10 1bs., taken in Linn
and Buchanan Countics,

Hypentclium nigricans (LeSucur) - Northern Hogsucker,
Occasional in upper rcaches of main river and tributaries,

Catostomus ¢. commersoni (Laccpede) - Common hite Sucker,
Occasional in upper rcaches of main strcam; rarc to absent
downstrecam; common in tributarics,

CYPRINIDAL

Cyprinus carpio Linnacus - Carp.

Common to abundant in mein river, Occasional in lower
rcaches of tributarics.

Notemigonus crysolcucas auratus (Rofincsque) = Yestern Goldon Shiner
LRarc to occasional over drainage. Common to abundant in some
pools and lakcs.,

Somotilus a. atromaculatus (iiitchill) - Northern Creck Chub,

Rerc in main river cxecept trout waters where common, Common
in tributaries of upper drainage,

Hybopsis biguttata (Xirtland) - Hornyhcad Chub.
Occasional in upper drainage. arc to absent below Linn
County.
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Hybopsis storeriana Kirtland - Silver Chub,

Found by Mcek and Bailcy as comimon to lower rcach. Not
taken in rccent collections,

Hybopsgis sp. - Gravel Chub.

Rarce, Found only once in main river in Buchanan County,

Rhinichthys atratulus meclcagris Agassiz - tWestern Blacknose Dace,
Rarc. Taken only once in headwaters of a tributary. .

Phenocobils mirabilis (Cirard) - Plains Suckermouth Minnow.

Rare to occasional throughout drainage.

Notropis a. atherinoides Rafinesgue - Common Emerald Shincer,
Occasional in lower rcach of mein river; absent clscwhere,

Notropis rubellus (Agassiz) - Rosyfacc Shiner,

Occasional in upper two-thirds of drainage. Common in
some tributaries.,

Notropis umbratilus (Girard) - Rcdfin Shiner,

Rare, Found only in upper rcach of Otter Crecck, Little Wapsie
and cextreme uppcr recach of main river.

Notropis cornutus frontalis (Agassiz) - Northern Common Shiner.
Common-abundant ceverywhere cxcept in extreme lowor rcach
of main river,

Notropis blennius (Girerd). River Shiner.

Rarc in lower rcachecs. Taken by Bailey but not in recent
eollections.,

Notropis d. dorsalis Agassiz - Ccntral Bigmouth Shiner,
Abundant over entirc drainage, cxcept occasional in extreme
lower rcach,

Notropis spilopterus (Cope) - Spotfin Shincr,

Common to abundant in middle rcaches and tributarics, Rare
to abscnt in hcadwoters and extreme lower rcach,

Notropis 1. lutrcnsis Baird & Girard - Plains Red Shiner,
Absent in 21l waters cxcept occasional in pond in Bremer
County.

Notropis d. deliciosus (Girard) - Jastern Sand Shiner,

Abundant in centirc dreinage cxecept occasional in oxtrome
lower rcach.,

Notropis v. volucellus (Cope) - Northern Mimie Shiner,

Very rare, Onc spcecimcn taken by Salyer in Buffalo Creck
constitutes only rccord for inland strcam of the state,

Dionda nublia (Forbes) - Ozark Minnow.
Found by Meck to be common in a small fceder creck in Jones
County. Not takon in rccent collections,

Hybognathus hankinsoni Hubhs - Brassy Minnow.
Occasional over contirc drainage.

Hybognathus n. nuchalis Agassiz - Vestern Silvery Minnow.

Rare, Found in lowecr rcaches of main river and lower
tributarics.

Pimephales perspicuus (Girerd) - Bullhcad Minnow.

Rare to occasional in lower nortion of main river,

Pimephales notatus (Rafincsque) - Bluntnose Minnow.

Common to entirc system exeept in coxtreme lower reach,
where rarc to absont,

Pimephales p. promelas Refinesque - Northern Fathcad Minnow,
Occasional to common over cntirc systcm,
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Campostoma a. pullum (Agassiz) - Central Stoncroller.
Occasional in upper and middle rcaches of mein river
and tributaries,

Campostoma anomalum oligolepis Hubbs & Grecn,
Very rarc, Found in Buffalo Creck by %alyer. Not taken
in recent collections.,

AMETIURIDAR

Ictalurus 1. lacustris (Walbaum) - Chenncl Cotfish,

Rarc to abscnt in upper system. Common to rcst of rivers
occasional in lower rcaches and tributarics.

Amciurus m. melas (Rafincsque) - Horthern Bleck Bullheed,
Occasional in middle and lower rcaches of main river,
Common to abundant in somc overilow ponds,

Ameiurus natalis (LeSucur) - Yellow Bullhead,

Rare in middle and lower rcoches of moin river,

Pilodictis olivaris (Rafincsque) - Flathecad Catfish.

Rare in micddle rcach and occasional in lower rcach of
main river,

Noturus flavus Rafincsque -~ Stonec Cat,

Rarc to occasional in middlc and lower rcaches of moln river,

CYPRIIIODONTIDAE

Fundulus notatus (Rafincsque) - Blackstripe Topminnow,
Rare to occasional in middle rcach of main river,

ATIIERINIDAE

Labidesthes s. sicculus (Cope) - Northern Brook Silversides,
Found occasionally in lower rcach by Mecck. Not talken in
recent collections,

SERRANIDAR

Morone chrysops (Rafincsque) - Whitc Bass.
Rare, ©Stockecd bechind dam in Fayctte County on Otter Crecck,

CEITRACHIDAR

Microptcrus d. dolmonicui Lacepede - Northern Smallmouth Bass,
Occasional except in lower rcach whoro rarc to absent,
Common in somec tributarics, :

Micropterus salmoides (Lcccpedo) - Northorn Largemouth Basss
Confined primerily to slack watcrs bchind dams,

Chacnobryttus coronarius (Bartram) - Warmouth,

Rare., Found only in Silver Lake, Clinton County.

Lepomis cyancllus Rﬁfinosque -~ Green Sunfish.

Occasional in main rivery rarc to absont in tributarics,

Lopomis gibbosus (Linnocug) - Pumpklnsood
Rere, Taken only twice in survey, in middle recach of strecam,
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Lepomis m. macrochirus Rafincsque -~ Northern Bluegill,
Occasional, Found only in main river and confincd primerily
to slack water or overilow nonds,

Lepomis humilis (Girard) - Orangespotted Suniish,

Common to middle and upper rcaches of main river,

Ambloplites rupcstris rupcstris (Refinesgue) - Northcrn Rock Bass,
Rare., Taken only oncc in main river in Buchanan County.

Pomoxis annularis Rafinesque - Jhite Crappic,

Common to abundant in middle rcaches of mein river,

Pomoxis nigromaculatus (LeSucur) - Black Crappic.
Occasional in middle rcach of nmain river,

PERCIDAE

Stizostedion v. vitrcum (iitchill) - Walleye.,
Rarce, Found only in middle rcaoches of river.
Perca flavescens (Mitchill) - Yellow Perch,
Rare, Taken from two stocked lokes,
Hedropterus maculatus (Girard) - Blackside Darter,
Rarce., Taken only in middle rcoches of system. In reecont
collcctions taken in hcadwaters by Bailey.
Hadropterus phoxocephalus (Nelson) -~ Slenderhead Dartor.,
Very rare, Taken only once in main river in BuchananCounty,
Hedropterus shumardi Girard - River Dartcr,
Very rare. Teken in cxtreme lower river by Bailey. Not
taken in rccent collections,
Ammocrypta clara Jordan & Mock, - 'lestecrn Sand Darter,
Found by Mcck to be rarc in middle and lower rcaches of main
river, Not taken in rccent collcetions,
Ethcostome n. nigrum Rafincesque - Central Joanny Darter,
Common to entire system cxeccpt absent in cxtreme lower recach
of main river,
Ethcostoma zonale(Cope) - Banded Darter,
Rare, Takcn on thrce occasions in middéle rcach of mein river.
Taken by Bailey in Little Wepsic River.
Ethcostoma exile (Girard) - Iowa Darter,
Very rarc., Taken only once in backwater pond in Buchanan Co,
Ethecostoma cacrulcum Storcr - Raintow Darter, ,
Rare. Taken by Meck and Salycr in tributarics and middle
reachcs. Not taken in recent collections,
Ethcostoma flabellare lincolotum (Agassiz) - Striped Fantail Darter
Rare, Found on two occasions in middle rcach of main river,

CGASTEROSTEIDAR

Ducalia inconstans (Kirtland) - Brook Stickleback,
Very rarc. Confincé to headwaters of main river.

LITERATURE CITED
Meck, Seith Fugcene,
1892, Report upon the Fishes of Iowa, Based upon Obscrvations
and collections made during 1859, 1890 and 1891, Bull,
U,S,Fish Comm., for 1890, Art. 7, pp. 217-248,
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MONTHLY SUCCESS AlND TFFORT ON NORTHIAST IOWA
' STREAMS FOR 1950 AND 1951
R. E. Cleary
Fishcries Biologist

One of the by-products of the voluntary crcel census in
Northeast Iowa, is the monthly success and effort data on
the major game fish spccies. Since all reported fishing
trips are dated, it cnables one to follow the amount of
effort and the rcsulting succcess on o monthly basis to deo-
termine the trcnds in game fish catchability.,

Table 1 shows the 1951 monthly success and effort basecd
on 4,939 hours of fishing and 4,391 fish of the five most
sought after speccies of game fish,

In comparing the 1950 and 1951 fishing yoars,(tablc 2) a
certain amount of information can be gathered as to just how
important, either bencficially or detrimentally, arc the
physical factors of the cnvironment in determining angling
success.,

Rather than go into cxplicit details on the climatic con-
ditions of the two ycars, & featurc not warranted by the
scantness of the data, it may be said that 1951 was by far a
wetter and colder ycar than 1950, Assuming, therefore, that
angling conditions werc much poorer in '51 than in '50 due
to high, turbid water in the streams, and that the metabolie
activities of the fish would be lower due to lower temperatures,
a brief analysis of the data proves interesting.

Since the data arc bascd on reports of different anglers,
and these anglers vary in skill, the increasc or docrcase in
fish per hour pcr month is not comparable, but the fact that
there 1s an increase or deccrcase over the previous month's
fishing is a trend which merits comparison.

Trout fishing for the two ycars shows little variation as
to monthly succecss. In five out of six months there arc
corresponding riscs or drops in success. Scptember fishing
in 1950 showed a lag in success, while in 1951, September was
the peak month of the ycar. Trout are cold-water species and
trout streams have small drainage arcas, These features,
coupled with the fact that replenishment of the population is
periodically taken carc of by stocking, secemingly establish
the principle that climatic conditions do not play too important
a role in the trout fishery here in Iowa. This apparcntly re-
futes the general conception that all or most of the trout are
washed out of streams during extended periods of high water,

The catfish, which fceds by smell and/or taste as well as by
gsilght, secemingly has its fceding habits unaltered by climatic
conditions as thc same months in two different ycars show
corresponding highs or lows in success,
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Members of the Centrarchid or sunfish fomily which fced by
sight arc definitely affeccted by adverse climatic conditions.
The smallmouth showed corresponding trends in only one out of
four comparable months, July being the month where a corrcsponde
ing upward trend of success is noted,

The largemouth bass was secemingly morc tolerable to changed
conditions than the smallmouth, and in two out of four compar-
able months there were corrcesponding changes in fishing success,

The crappie had similar highs in April and May, a2 low in
June, but instead of following a gredual upward trend in the
remaining months as can bc expected, the 1951 data show &
high in July and a decline in Augus% and Scptember, The high
success in July, usually an of'f month in crappic fishing, and
with the rivers all in bank-full condition during the month,
leads to a severe doubt as to whether crappie fishing success
lends 1tsolf to comparison on these factors without a more
cqual angling effort or groater angling coffort. (sec table 2)
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Table 1

1951 Tabulation of Monthly Angling Success by Specics

Species April May
Trout

Number 920
Hours 824,79
Fish per hr, 1,11
Catfish

Number 32 341
Hours 59,25 551.5
Fish per hr, 54 .62
Smallmouth

Number 21
Hours 63
Fish per hr, 033
Largemouth

Numbez» 3
Hours L
Fish per hr, L
Crappie

Number 23 146
Hours 8.79 82.5
Fish per hr, 2,62 1.77

June July

360

238,5
1 50

397
281.2
1.41

227 204

422,5 271
O
56 93
130:5 157.5
M2 059
s R
3. 2
. o O
60 29
29 42
2,07 .69

Aug.,

Sept., Oct,

302 151
82,5 96,05
Y05 1457

160 L
256,5 119.25
.62 s 37

77 18
112,25 44,5
Y .)+0

21 9
27 1045
&l f .05

28 5

25,5 5
1,09 1,00

Nov,

5
3

1
0
1

:

:
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Toble 2
1950 and 1951 Tabulation of Monthly Angling Success by Spccies

Species April May June July Avg, Sept. Qct, Nov,

Trout

Number '50 829 236 118 113 93 33 18
161 920 360 397 249 302 151 51
Hours '50 741,75 164,5 106,25 72.75 73 25 40,0 16,5
' :?l 82k, 75 238.33 28% 51 165, ;,?5 18 % 57 96, gs 30,55
Fish/hr! 50 1.12 . . : 1.0
151 1,01 1.50 1.k1 1.50 1.65 1.53 1.62
Catfish . ;
Number '50 66 211 150 274 116 91 54 vi
'51 32 341 227 204 151 160 AN
Hours '50 122,75 215.5 333.75 372.5 185.25 148.5 100,5 22.0
i :gé 59 %5 D3l g H22.gq 271 e 355 6 256-gl 119.33
Fish/hr. 3 . . é a <32
LI T W & B S S L SO
Smellmouth
umber ' 50 81 110 130 92 1g 5
151 21 56 923 55 7
Hours '50 163,75 175,5 185.25 148,25 7,5
151 63 133.5 2157.5 111.75 112,25 uu 5
Fish/hr'50 ) .63 .70 .62 .73 .67
151 ¢33 42 59 49 .68 40
Largemout
Number '50 53 67 L8 46 26
151 3 16 12 39 21 9
Hours '50 78.75 96.25 72,25 51.5 25,0
51 L 43,5 24 2.5 27 10,5
Fish/hr.! 50 67 +70 +66 89 1,04
151 s 25 36 . O 91 77 .85
Crappie
Number '50 73 58 20 3 19 25
51 23 146 60 29 50 28 5
Hours '50 50,5 34 25 7 16.5 18,5
'51 8,75 82.5 29 L2 2k 2549 5
Fish/hr'50 1.45 1.71 80 43 1,18 4 43
tol p.BP 1.77 2,07 69 2,0 1.09  3.00
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NOTES ON THE POSTMORTEM ACTIVITY OF FISH
Ton Moen
Fisheries Biologist

With the wide publicity given the fact thet great numbers
of fish die of o0ld age, we are often cuestioned as to vhat
happens to these fish, Do they all die at one time? Do they
float? Why don't we sec more evidecance of this vast mortality?
These questions and many more are asked by laymen and trained
personnel alike, Relatively few attcempts have been made to
answer these questions. I do not mecan to infer that I have
the answers., The only purpose of the following discussion is
to present the results of a number of cxperiments and general
observetions, Many of these exneriments and observations are
admittedly incomplete and often short on pertincnt background
and supporting data. This 1s partially cxplained by the fact
that the greatest sharc of the time spent on this work has been
incidental to the normel and routine work that has been assigned
to me,

The material discussed here comes from more than 250
observations over the thrce year period of 1946-1948, Only
a few notes have been rccorded since 1948, For the most »nart
thesc observations can be grouped into three catagories;
1. DExperimental work with individual fish; 2, Counts of
the numbers and spccies of ¢ead fish on a 1,000 yard section
of beachy 3. Miscellancous notes mede following fish poison-
ing, winter freeze~outs, and fish kills due %o discasc, etc,

Experimental work with individual fish consisted of try-
ing to determine the pattern of cevents follouwing the death of
a fish, namely, when and if the fish floated oand the period of
time involved, The usual proccdure was to allow the fish to
suffocate in a small amount of watcr, than placc the fish in a
small pond and rccord thc subscquent events. Occasionally fish
were transferred from another body of water for closcr obscr-
vation, The cxperimental pond covered about one surface acre
and had a maximum depth of scven feet, The oxperiments were
conducted under a varicty of water temperaturcs, including
winter or ice covercd concditions.

Observations were made on 67 individuals with the follow-
ing 11 species represented by at lcast onc specimen: -ghortnose
gar, northern pikec, carp, blaclk bullhcads, white bass, largemouth
bass, black crappie, walleyec, perch and shecpsicad, ﬁll fish
were adults, For the sake of brevity, the results of these
experiments will be confined to general statements wherever
possible,

All individuals uscd in thesc experiments followed the
common pattern of sinking to the bottom when placed in the
pond, then after a period of time rising to the surface and
floating for another pcriod of time, Another typical activity,
but one that did not occur in all cascs was floating Jjust prior
to death. Occasionally a fish would lay on the bottom with
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thelr ventral surface up, showing faint signs of lifc such as
gill action or fin movement. In either case the fish wound

up on the bottom, There was no obscrved differcnce in specics
28 to whether the fish floated or sank prior to death. Although
the point was not checked, it is strongly suspected that sink-
ing tended to coincide with the development of rigor mortis,
As might be cxpected, the period of time spent on thc bottom
was apparently more decpendent upnon water temperaturcs thon any
other single factor., Again there secmed to be a greater var-
iation between individuals than between s pecies, This period
at the bottom ran from 24 hours with water tecmperatures at 80°
to a maximum of one month under the ice., With the changing
water temperatures during open water conditions it is diffi-
cult to pin down the timec a fish rcmained on the bottom. A
single crappie, perch, whitec bass and carp cach floated after
o4 to 48 hours in shallow water having a tempcraturc of 73°

to 800, At 520 to 64° two suckers, onc bullhcad, onc carp and
one white bass camc to thce surface after 3 to 44 days on the
bottom, One shecpshecad went to the bottom and floated again
within 24 hours with water ot 40, During the ice coverced
conditions the period of time on the bottom was cven greater,
with a range of 4 days to onc month, There scemed to be some
evi’ience that larger, hecavicr fish, even of thc same spocics,
tended to remain at the hottom longer than smaller fish, his
was particularly evidont in carp.

The tendency to remain floating was quite marked in most
instances. This floating condition lasted from 24% hours to
3 months; both were extremes that occurrcd under abnormal
conditions, Duc to muskrat activity, onc sucker {loated Zor
24 hours., The other extremc concerncd a white bass that |
floated for 3 months under a screccned box that was anchored
under the ice., The usuval floating »ncriod during thc time of
open water ran between 3 _days and 3 weeks. Although the data
is skimpy, some spccics differentigtiom~Showed up in this
portion of the experiments, White bass scemed to be the
most persistent floaters with carp in seconé place, On two
occasions white bass continued to Tloat after an opening wes
made in the abdominal cavity. The abdominal cavity of a carp,
perch and crappie were cach punctured while in a floating con-
dition. The carp remained in a floating conditions but the
perch and crappie went to the bottom for a neriod of 48 hours
then floated again, Onc whitc bass continuced floating after a
plece of flesh four inches squarc vas cut from its side, This
piece of flesh went to the bottom and then floated again about
24 days later, (shallow water, 750-80°0) the fish continued to
float for 20 days. Thus it appcars that there arc other factors
besides bloating or gas in the abdominel cavity that causes at
least some spceies of fish to float,

The last step of course is the final resting place and de-
composition. Onc of several things can take place once the fish
has reached a floating conditiony they may float until decomposition
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is sufficient to causc them to sink; they may float to shore
through wind and waves action; or cerrion feccding birds or
mamnals may eat them,

Those that find their final resting place on the bottom
continue to decompose until there arc no reedily visible remains,
Again temperature plays en inportant pert. Ageln the data is
skimpy. Only five fish werc observed through the complete
decomposition. A numbex» of the obscrvations were madc by
diving and the remainder wecre made on fish that had come to
regt in about one foot of water. A shcepshead that had floated
for ninc days began to show signs of decomposition after a period
of 6 days and only a few larger ribs and vertcbrae could be
found on the 1lth day. This fish was lying in seven fecet of
water with a temperature reonge of 61° to 660, The skolcton
of a carp (6 1b) that had floated threc days could just be
distinguished after a period of 33 days. Water temperatures
were slightly lower during this decomnosition than thosc men-
tioned above, The skelcton of a walleye was barely distinguish-
able after 21 days (had floated eight days)., This fish was also
in seven feet of water and a temperature around 600, In shallow
water with water temperatures from 45° to 65° only a whitc spot
marked the remains of a walleyc after a period of 57 days. In
shallow water a crappie disintegrated to a white spot in ten
days with the water at 78°, During icc covered periods dew
composition is extremely slow eand is usually not completed
until there is an increasc in water temperaturcs following
ice break-up.

The second catagory concerns the count of dead fish along
a 1,000 yards of beach. Thec arca sclccted for these counts is
known as Crandall's Beach and is located on the north shore of
Spirit Lake., This projcct was not original with the author.
It was initiated late in 1941 and counts were made for August,
September, and October of that ycar. Dr, Sigler continued the
counts during 1942 and 1946 (Sigler 1947): the author carried
the counting through 1947 and 1948,

The genecral procedure consistced of making a check of the
beach at least once each weeck, recording the numbers and spccics
of fish washed ashorc and burying the weck's accumulation, All
sizcs of fish were counted. All counts have heen summarized
by months and totaled for cach ycar, (Table 1,2,3 and 4),

The conclusions to be drawn from these data are limited
but some discussion is nccessary. First of all the total dead
fish counted for cach ycar (478 in 1942 to 670 in 1948) scems
like an extremely small number to be found on 1,000 yards
(about 1/25 of total shorecline) of becach exposed to the pre-
vailing winds. Whatever the rcason for this small number there
was a surprisingly smell veriation from ycair to yecar over the
four year period. There might have bcen less variation if
counts for May and June were included in 1942 total. The
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species ratio on shore was not consistent with what was known
about the populations as they occurred in the lake, This was
particularly noticcable in such species as carp, white bass,
walleyes and suckers, bullhcads and perch., Perch and bullheads
were cither first or sccond in abundance each ycer with their
combined numbers making up 78 to 94% of the total dead fish
each ycar. Other than bullhcads and perch only whitc bass,
walleye, bluegill, and crappic wcere found cach ycar, but
their combined totals scldom cxceeded 10% of the total in

any one year. An additional nine specics were rccorded
during the four ycar period. Most of thom were found at
lcast thrce ycars out of the four,

During the 1947 and 1948 total lengths of all fish and
scale samplos of a few wore taken., Although neither the length
distribution or the scales have been analyzed in any detail,
it was quite evident thet there was no preponderence of old
or large fish, except for bluecgills, nor werec the larger numbers
made up of young of the year fish, It seems logical to assume
that young of the ycar fish were covered up by sand and/or picked
up by other animals morc rcadily than larger fish, Bullhcads
and perch the most abundant spccics were rcprescnted by all
sizcs from young of the ycar to old adults.,

Examination of the fish, particularly thc gill arce, lcad
to the conclusion that somec fish, cspeccially smeller sizes, were
weshed ashore during the stage just prior to decath., The gills
of these fish retained a ncarly normal red color. The gills
of all cxperimental fish worce a grey color after any peried of
time on the bottom.

The most important, unanswered question is "What per cent
of the fish that dic rcach shore?" 1In a body of water the size
of Spirit Lakc the per cent is likely small but we scldom sceo
any number of fish floating on the surface, If such a thing
does occur, we now something out of the ordinary has happened,

This brings us to the third catagory labelled misccllancous
observations., The most spectacular cvidence of fish mortalitics
takes place at the time of winter frecze-outs. Althourh cire
cumstances vary during these frecze-outs the scquence of cvents
at Center Lake in Dickinson County in 1947 scems to fit into
this discussion quite wecll., Cecntur Lake showed signs of scrious
oxygen depletion on February 10, 1947, rcadings of .5 ppm were
made on the 6th of February. Following a hecavy thaw the second
week in March, a channcl opencd up along the cast shore of the
lake, This channel was approximately 300 feet long and b to
10 feet wide with the water depth in this arca from 2 to Y4 fect,
On March 14 an undetermined number of bluegills were notced on
the bottom beneath this channcl. By the 16th of March this
channel had enlarged to 15 to 40 feet in width and an csti-
mated 300 yards in length. About onc-half of this arca could
be checked by wading. The water was clear cnough to distinguish
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young bluegills on the bottom at a depth of 3% feet. MNo
count was made of the young bluegills. No young fish of

any other species could be found in this area. Adult fish
consisted of 350 bluezills and 15 largemouth bass, Of this
number only three adult bluegills and a few young bluegills
were found floating. It was noted that about 20% of the
bluegills and all of the bass were about to float, just

their nose touched bottom. On the 19th of March %he channel
was covered with about % inch of ice, Seven bluegills were
floating at this time. On the 20th there were 150 bluegills
under the ice. Sometime between nonn on the 20th anéd 10 A.M.
on the 21st the channel opened agein and the gulls and mer=-
gansers moved in., Only 13 bluegills were found on the bottom
in the same area that was checked on the 16th, Thirty adults
were found on shore or Tloating. There appeared to be no
change in the number of young bluegills on the bottom., As
far as could be determined only a small per cent had floated.
They were usually found in fairly conmpact groups as though
entire schools had perished at one time. By the 23rd of
March the channel had opened considerably and large numbers
of bluegills (counted over 200) and & few bass vere drifting
ashore, Only one adult bluegill was noted on the bottom in
the area of the original count. This is the only case where
the author has been able to make a close check on a freeze-out,

The foregoing discussion seems to leave little doubt ahout
the activity or sequence of events following the death of a
fish, But the exception that proves the rule always shows up,
On December 8, 1947, a ten pound northern pike was killed in
a gill net, He immediately went to the bottom (ten feet of
water) when released from the net, As far as I know, that
fish never came to the surface., A 3% pound car»n in the same
place came to the surface in 28 days. The northern was ob-
served over a period of nearly three months, After 33 days
at the bottom in 70 feet of water one 3% pound carp and one
10 pound carp had not floated. Vhen raised to the surface
the smaller fish floated and the larger one did not., These
fish showed relatively little evidence of decomposition, some
odor but fairly firm flesh, Unsafe ice prevented further
observations.

Eschmeyer (1945) reporting on the Norris Lake fishing ex-
periment was of the opinion that most fish in Norris Lake sink
when they die and that there was no evidence that they floated
again, except that they may float when in shallow water,

Not applicable to fresh water but an interesting side
light occurred during 1947 and 1948, the years of the "Red
Tide" when tons of ocean fish floated ashore, ©Surface fish
were said to be little effected by the poison as evidenced
by not showing up on shore but the local fishermen said mackeral
did not float. To bear this out s»onze divers claimed to have
seen the ocean floor covered with mackeral,
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WThat is more important and in direct controst to the
experimental data described in the foregoing part of this
paper is the fact that some workers have reported that a
large percentepre of marked ©ish were not recovered after
poisoning. In one farm pond Carlander & Lewis (1948) re-
covered only the following nercentage of marked fish:

Bluegills - 38
White Crappie ~ 1L
Largemouth Bass -33
Black Bullhead ~ 80
Golden Shiner- 91

The pond was turbid but free of vegetation.

Fischtall (1947) recovered only 29,2% of the marked fish
from a deep weedy lake,
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Table 1

Number and percentage of each species of dead fish counted
on a 1000-yard scetion of Crandal's Beach,
sections 8 and 9, Spirit Lake, 1942,

Perceﬁfégé.“
of 1942
July Aug. Sept. Oct, 1942 total

Lepisosteus nlatostomus 1 | 3 2 L0
Megastomatobus cyprinella 1 5§ .20
Cyprinus carpio 2 ' 2 40
Ameiurus m. melas 123 65 9 3 200 41.80
Esox lucius % : % 1.38
Lepibema chrysops 2 .

Perca flavescens 118 106 8 2 234 48,90
Stizostedion v. vitreum i 2 1 L .90
Lepomis m. macrochirus 3 5 8 1.70
Pomoxis nigro-maculatus 11 1l 2.30
Aplodinotus arunniens 2 2 2 6 1:30

Total 251 201 1 7 478
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Table 2

Number and percentage of each species of dead fish counted
on a 1000-yard scction of Crandal's Beach,
sections 8 and 9 Spirit Lake, in 1946,

—aa e T ——_——

""" Percentage
, fe of 1946
April May June July Aug., Sept. 1946 total
Lepisosteus platostomus 1 1 2
Notemigonus crysoleucas h | o .20
Ameiurus m. melas 12 32k 30 21 12 400 62.20
Lepibema chrysops o 1 1 L .60
Perca flavescens L. 36 68 84 5 205  31.90
Stizostedion v. vitreum 2 5 2 1 10 1.50
Micronterus d. dolomieu & 2 .30
Huro salmoides 1 2 3 .50
Lepomis m. macrochirus T3 3 2 8 1420
Pomoxis nigro-maculatus 2 2 L. .60
Aplodinotus grunniens 3 1 1 5 .80
Total
20 10 370 112 109 22 643
Table 3
Number and percentage of each species of dead fish counted
on a 1000-yard section of Crandal's Beach,
sections 8 and 9 Spirit Lake, in 1947,
May June July Aug. Sept. Oct. 1947 %
of 1947
_ _____total
Cyprinus carpio 1 3 2 6 1.0
Notemigonus c. auratus 2 & 2 A T
Ameivrus m. melas 13 6 33 34 10 L+ 230 36.3
Esox lucius | 2 3 b
Morone chrysopns 1 : 6 3 i} 11 1,7
Perca flavescens 6 1 73 11h 2k 13 271 42,8
Stizostedion v. vitreum 2 1 1 2 6 1.0
Micropterus salmoides 3 3 &9
Lepomis machrochirus 1 3 15 7 1 i 28 L.k4
Pomoxis spp. 1 52 8 1 62 9.9
Catostomus c. commersonnii o] 5 0
Total 24k 191 129 222 L6 20 632
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able 4

Number and percentage of each species of dead fish counted
on a 1000-yard section of Crandal's Beach,
sections 8 and 9, Spirit Lake, in 1948.

Percentage

May June July Aug. Sept. Oct, 1948 of 1948
total
Lepisosteus platostomus 1 1 2 5y
Isox lucius 2 2 L 16
Catostomus c. commersoni ] 1 i &
Cyprinus carnio 2 2 2 2 i 9 i
Notemigonus c. auratus b L .6
Ameiurus melas melas 85 176 57 Bl 23 3 398 59.k4
Morone chrysops 1 ) 3 6 e
Stizostedion v. vitreum 8 i 2 11 1.6
Perca ilavescens 55 2l 25 15 16 1 136 20.9
Micropterus dolomieui 1 b 2 i3
liicropterus salmoides 1 i il
Lepomis machrochirus 6 i 6 3 2 18 2.6
Ambloplites r. runestris 1 1 el
Pomoxis spp. 6 3 6 19 2 28 64 9.3
Aplodinotus grunniens 3 2 d; 1 6 13 1.9

Total 167 214 99 96 51 43 670

- e e
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CHANNEIL CATIFISH STUDIES IIT THE UPPZER DES IIOINES RIVIR
Harry M., Harrison
Fisheries Biologist

At the January Seminar, I gave a report on the channel
catfish population studies that have been persued in the upper
reaches of the Des Moines Dliver during the period 1946 through
1951, 1In that report, consideration was also given to the
various types of sampling gear used and their respective effect-
iveness as it was related to the seasons of the year, changes
in water temperature and fluctuations in stream flows., In
addition a discussion of the information gained from the
technigues of marking fish and catch per unit of effort was
included.

In brief, the conclusions from the study indicated that
population trends in channel catfish at least could best be
attained by the techniqgue of catch per net hour in baited hoop
nets during the spring of the year or through the spawning
season., Using the same approach, channel catfish populations
for the upper Des Moines River have now been completed for the
year 1952, and the purpose of this paper is to bring the study
up to date.

Table I summarizes the data by counties thirough which the
upper Des Moines River flows, and gives the number fish caught,
the net hours fished and the number of fish caught per nct hour.
An inspection of the table shows the catch of fish per net hour
to vary considerably and would indicate a spotty population of
catfish., This has also becn the case in former years, and as
was postulated in my Jaruary report, reflects changes in
trapping conditions rather than in ponulations,

To review briefly, our success in trapping catfish have
always been irradic to say the least. Many times netting
operations meeting with absolutely no success have suddenly
"boomed" with an increase in water stage. In the case of early
spring, nets work much better after the water temperature gets
to approximately 600F., and during the spawning scason a net
will fill up with great rapidity subsequent to the entrance
of a spawning fish, The only recourse to correcting large
variations in netting success is that of longer netting periods.
The logic of this argument has becen witnessed in the case of the
Humboldt County data. Because there are two forks, the main
stem and an impoundment in the Des lioines River in that county,
we have more sampling stations and fish a greates part of the
year therc, This presents a better chance of having the nets
in during more kinds of fishing concditions and in turn has always
averaged the over-all take by running the wnole gamut of ex-
cellent to very low catches. This points up the fact that
catfish populations on any arca may be much better or poorer
than hoop net catches indicate for any particular netting
period. '
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Because of the physical impossibility of netting the whole
upper Des loines Niver at one time, it has been our feeling that
the best anproach to the problem is to net as much as possible
in the time given and then to total u» the year's catch and
use those totals to follow the trends in the »nopulation, This
tends to iron out the cxceptionally high and low catches and
gives a factor that is veprescntative of all netting conditions
that have occurred during the year.

To go again to Table I, the figure .15 catfish per net
hour with some reservations to be pointed out helow, seems
quite indivative for the 1952 scason. For instance, the
Humboldt County figures where we had a 3,000 hour trapping
interval is roughly the same. The Pocahontas County figures
also approximate the ycarly totals. These nets were in and
fishing at a time whon the Humboldt County sets were making
average catches, In the case of Boone County where the counts
are exceptionally high, the traps werc in only a comparatively
short time while excellent netting conditions ensued. In the
instances of Emmet, Palo Alto and Xossuth counties, water
levels were quite stable or falling slizhtly at the time the
nets were set, ©Such circumstances havealways result in »noor
success, Had water levels been rising the talke figuvres for
these arcas should have bheen somec better at lcast. Vebster and
Polk Counties, on the other hand, »rcsent a perplexing: problem,
These nets were in during a repid rise in wvater levels, a con-
dition which in the past has always made for better than average
catches at least. This is the first failure of its kind ex-
perienced in seven ycars of netting and no cxnlanation for the
failure is in the offering at prescnt.

Table II comparcs the ycarly catch records of channcl
catfish from the upper Des lioines River, 1946 through 1952,
and from that Table, the catch per net hour is pictured in
graphic form in Figure I, A look at that data shows gracdual
increase from 1946 to 1949 followed by rather uniform trend
downward through 1952, There are, however, extinuating cir-
cumstances that tend to alter the picture somewhat., As was
pointed out in the Janvary Sceminar referred to above, the
low catches for 1946 and 1947 are cxplained by inexperience of
setting hoop nets which in all probability resulted in poorer
catches for thosc years., A dry spring in 1950 with few river
rises expain the drop in the population for that year.

The 1952 yearly catch was also down. Now therc is some
rcason to believe that the catfish populations in the upper
Des Moines have fallen off somewhat. Angling success, for
instance, dropped noticecably during the 1951 fishing season,
This being particularly so in Humboldt and Webster counties.
In spite of that drop however, it is doubtful that the catfish
population has fallen off to the extent indicated by the catch
of .15 catfish per net hour. This low figure probably rcsulted
more from the array of trapping conditions cuperienced in 1952
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rather than so much from any large c¢rop in populations. I'or
onc thing, in previous years our netting success has run as
follows: In the carly spring our catches are without exception
very low until the waters warm to about 600F, This is followed
by a short period of hi:h catches which gradually tapcis off

to almost nothing until the advent of the Junc Tloods at which
time netting success always increcases markedly. With the re-
cession of the June floods our netting success also wains, and
during the warm and static flows of summer the cetches again
fall to almost nothing.

In 1952, work on the Skunk River necessitated completion of
our Des Moines River work carly in the ycar. Consequently, we
were unable to fish the June floods and missed the good catches
of that period. This in turn has resulted in a low over-all
catch for 1952. It is belicved that had we fished the June
period the yearly catch would have been somewhat better.

From certain angling and other empirical data, the truer
picturc of channel catfish ponulations in the unper Des iloines
seems to have been rather static from 1946 through 1950 with
a little drop in 1951 and 1952.

Comes now the question of just what meaning can bce assigned
to the factor resulting from the number of fish caught per net
hour. TForemost of all, it can be pointed out that nothing is
yet possible in the order of esiimating the total size of the
population nor will such be forthcoming in the foreseeable future.
There are somethings, however, that can be said about the popu-
lation from such data. TI'irst, there is good rcason to belicve
that the figures show tronds. In other work we have established
the fact that hoop nets catch fisi faster in arcas of local
abundance than elsewhere. TFrom that fact it is not unrcason-
able to conclude that hoop nets will take catfish faster or
slower as the size of the population ebbs and flows. As
hinted at above, however, too much cmphasis cannot be assigned
the catch factor alone. The factor must be judged in the
light of the conditions that persisted during the netting
interval. Doing so, we concludec that the catfish population
in the upper Des Moines River in 1952 arc doun but not to the
extent indicated by the .15 factor.

A second thing that might indicetc something about the size
of the catfish population has to do with that of the number of
fish caught. These figures represent only the fish from a very
small arca in comparison to the size of the river as a vhole.

In most instances, they arc taken in traps sct in less than one
hundred places. Then consicdering that our marking experiments
had shown that we never take nmore than a small per cent of the
fish in any given arca during a netting interval, and consider-
ing further that the river is literally a succession of good
catfish spots or holes, the total population of catfisih must run
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in the thousends per mile of strcam, Of incidental interest
it can be pointed out that of the fish caught about 25% are
of sizes large cnough to be crecled,

CHANNEL CATFISH TRAPPING RICO.DS IPOR THE UPPER DES IMOINES RIVER
SPRING O 1952 BY COUNTIIS

FIS TOTAL FISH PER
COUNTY sCAUGHT : NET HOURS :NET HOUR:
EMMET r 22 = 6bL 2 R E
PALO ALTO : 18 = 672 2 2
POCAHONTAS : 100 : 680 : ol 2
HUNBOLDT : Bl2 : 3136 - 6 %
WEBSTER 11 2 876 0L 3
BOONE 581 : 1356 : L2 2
POLK : 00O : 192 s .00 =
KOSSUTH 3 121 & 1448 : 09 o
TOTALS s 1365 : 9032 ,f%’ :

CHANNEL CATFISH TRAPPING REICORDS FOR THE PERIOD 1946 TIRU 1952
EXPRESSED AS TOTAL CATCIH T'Oii THE UPPER DES 1HOINES RIVIR WATERSHED

FISH TOTAL FISH PER
YRAR :CAUGHT ¢ NET HOURS: BT HOUR
1946 ¢ 1037 : 8930 11
1947 ; 1Lk72 7064 .21
1948 : 3554 11348 x|
1949 : 4164 ¢ 8869 R
1950 : 2465 8676 .28
1951 : 4035 : 11278 .35
1952 : 1365 9032 s o5
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FISH PER NET HOUR

Pop, trend from dataf
-------- Probable pop. trend

1946

1947

1948

YEAR

C19%9 1950 1951 1952
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CONTROL OF BLUE GRIIN ALGAE AT NORTH TWIN LAKE
B, T. Rosc
Fishcrics Biologist

For the past sceveral ycars North Twin Lake in Calhoun
County, Iowa, has had periodic hcavy blooms of blue grcen
algae during the summer months. The blooms arc objectionable
primarily becausc of their unsightly appearancc and offensive
odors that are especially noticeable on hot quiet days. This
lake is one of several in Iowa that maintains large growths
of these primitive plants; however, this is the only lake
where control measures have been attempted for many years.
Since nearly all forms of rccrcation in and around these
lakes are affected, particularly swimming and fishing, it
is cxpected that an cxpanded program of algae control will
develop in the future. ©Scveral of the specics of bluc-green
algae are known to be cxtremely poisonous to livestock that
drink the water, and we have reccord in rccent ycars of cx-
tensive livestock losscs on East Okoboji, Center and Storm
Lakes., Usually the most virulent specics concerned is Anabacna
flosaquae,

Algal growths in North Twin Lake have been objectionable
since the dredging of the lakc and the changes in fish pop-
ulations which have developed sincec that time. Previous to
dredging, the lake was of coursc shallow, with a high popu-
lation of bottom feeding fishcs and a large stunted population
of largemouth buffalo fish. Thesc conditions werc conducive
to high turbidities which of coursc rctarded development of
any form of plant life. After dredging, and during the subse-
quent low water period a huge stand of cat-tails and other
aquatic vegetation occurred in the shallow, undredged portions.
During the winter of 1944-45, the decaying vegetation created
such a heavy demand on the dissolved oxygen that the lake froze
out, Many tons of fish perished including most of the carp
and buffalo, The lakc was subscgucently hcavily stocked with
game fish and thce lake has becen much less turbid than previously.
It is belicved that this rcduction in turbidity has promoted
the development of the blooms during the rccent years. In
the summer of 1951 the growth of blue-greens was cspecially
heavy. Swimming and other forms of rccrcation were reduccd
to a minimum most of the summer. This led the Twin Lake
Restoration Association to decide upon treating the lake with
copper sulfate during the summer of 1952 to control the algae.
Final arrangements were made with the Conservation Commission
to provide the technical assistance and the organization to
supply the necessary copper sulfate,

Treatment

The exceptionally warm spring this yecar, especially during
April and the latter part of liay produced a rather hecavy early
bloom on the lakc. Consequently plans were mace to trecat the
lake on June %, providing bloom conditions warranted trcatment
and weather conditions werc suitable. A preliminary inspection
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on this date revenled a heavy concentration of algae in the
south half ‘of the lake iz the ércdged portion and along the
State Pork swimming bencih, Plankbton sanples were taken for-qualie
tative and quantitative assay from the dredged portion at the
south end of the lake and from thc undrecdged arca at the north
end. These analysces arc rccorded in in Table 1., Counts of

the plankton were made by nodified standard proccdurc as
follows: Two liter samples werc obtained by Kemmerer Water
Bottle from the surfacc and 10 foot cdepths at Station 1 and
surface sample only at Station 2 (6 ' maximum depth herc.)

These samples werec concentrated by omptylng the sampler into

a finc mesh plankton nct and preserving the concentrate in

60 ml, vials, Ten sample counts werc made from t''is on a
calibrated slide and the counts averaged. Only the important
conponents of the plankton were included. All colonies of

the blue-greens, Microcystis, Coclosphacrium and Anabacna

were counted as well as the major diatoms and Pediastrum,
Zooplanton arc lumped together for the sake of previty,

Table 1

Number of plankton organisms per liter before treatment, June 4,1952

Station 1 Station 2
Surface 10 Foot Surface Remarks
Phytoplankton
Microcystis 25,296 2L 30b 5 952 Hoavy scum Sta, 1
Coelosphaerium 16, 952 12 09? 454 Tater Temp. 720F,
Anabaena 481 w81 Secchi Disk 11"
Melosira 2 397 4,495 6,978 pH 8.0,
Stephanodiscus 5, 693 7,H2h 7 998 Wind S.E, 12 mph,
Zooplankton
Cyclops
Diaptomus
Anuraca
492 W8l 992

A strong wind from the north on June 3, had concentrated
' most of the plankton into the south half of the lake. The
southeast wind of Junc Y had not redistributed the algac during
treatment since the south and cast portions of the lake arc
protected by hecavy timber along shore,

In order to determine the corrcct amount of copper sulfate
to be administered, the lake volumc wes previously determincd,
The lake was divided into two portions, the dredged and the
undredged, and volumes calculated for cach, These containcd
497,022 438 gallons and 454,681,524 gallons respcetively, In
ordef to obtain a 0.5 parts per mllllon treatment a total of
3,962 pounds of copper sulfate would have becn required for
these two areas (one part per million equals 8 1/3 pounds per
million gallons of water),
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Treatment of the lake was accomplished by towing a flat-
boat equipped with out-rigged frames to which burlap bags were
attached. Copper sulfate crystals werc pourcd into these sacks
during travel and dissolved at the rate of about 30 pounds every
5 minutes. The tow boat (Higgins inboard) was supplied by the
association and piloted by Mr. Harry Burch, a member from Fort
Dodgec.

A total of 3,000 pounds of copper sulfate was dissolved
in the lake by traveling continuous lengthwisce and crossing
lancs. The hecaviest trcatment was confined to the southern
half of the lake where the algae was of grecetest density. The
southern half of the lake received 1800 pounds of copper sulfate
or 0.45 ppm and the northern half roccived 1200 pounds or 0,33
ppm. Basing calculations. on the entire volume of 952 million
gallons, the treatment was 0.393 ppm. It had beenidanned origin-
ally to treat at the raote of 0.5 ppm; however, the Association
had available only the 3,000 pounds, thus making the ligater
treatment mandatory.

Results

The lake was examined 25 hours after treotment with MNr.
E. B. Speaker, Superintendent of the Biology Scection., At this
time the algae were still largely confined to the south and
east portions of the lake. The colonies of blue-grecn algae
werce obviously dead. A huge scum had accumulated along the
State Park and south cast shore recgions and was changed from
a bright grcen to a pale yellow color, Samples were taken in
the same stations as on the day of the trcatment, and counts
were about the samc as reported in Table 13 nhowever, no live
colonies were found. Cyclons, Diaptomus and other entomostracans
were apparently not seriously affected by the trecatment.

On Junc 9, 5 days after trecatment, the lake was again
checked. At this time the mass of cdecad algac had cntirely
disappcarcd, and the lake was cntirely frece of bloom. Samples
were taken at the same stations and assaycd as before (Table 2).
The decline in counts of bluc-grecns is readily apparent. A
characteristic tremendous incrcase in diatoms (non-bloom {ormer)
occurred., A slight inercasc in acidity occurred--pH 7.6, The
Secchi disk recading indicated a considerable incrcasc in water
clarity as comparcd to the pre-treatment recading (11 inches to
36 inches).

No loss of fish was obscrved or renorted. Scveral livery
and cottage owncrs were contacted and all scemed very enthusi-
astic about the improvement in the lake,

A third check of the lake was mede on Junc 16, 12 days
after trcatment, and samples obteined from the stations as
before., At this time the lake was just as clecar visibly as
on June 9. Assays from thesc samples arc listed in Table 3.



B

Table 2
Number of plankton organisms per litewr 5 days after trcatment
Station 1 Station 2
Surface 10 Foot surface Remarks
Phytoplankton:
Microcystis 1488 2480 L4460 No bloom on lake
Coeclosphaerium 0 0 1488 Vater slight brown
Anabacna 0 0 0 color. Seccchi
Pediastrum 3472 9920 41960 disk--36 inches.
Melosira 992 L4460 694 pH 7.6,
Stephanodiscus 9920 26283 34720
Zooplanktons 491 248 491
Cyclops :
Diaptomus
Anuraca
Difflugia e -
Table 3
Number of planlton organisms per liter, June 16
Station 1 Station 2
_ Surface 10 foot _ __Surface __ Remorks
Phytoplankton
Microcystis 2,560 2,400 8,192 Lake free of
Coelosphacrium 1,024 800 3,072 bloom, i/ind N.W.
Anabacna 512 L00 1,024 Previous L days
Melosira 44,032 45,600 76,800 S.W, Vind,
Stephanodiscus 47,104 52,800 51,200 pH €,2,
Sccchi Disk 2y
Zooplankton
Cyclops, Bosmina 6,175 3,000 9,727
Anuraca, Stentor
Difflugia .

This would indicatc that a slight increasc from the June 9
counts; however, the great majority of the colonics of blue-
greens were very small. A vast inercasce in diatoms occurred,
which is a natural secquence, Also a considerable incrcase in
zooplankton is cvident,

The last ecxamination of the lake was made on Junc 25. The
lake was still frce of any bloom, and the local pcople were very
pleascd with the recsults of the treatment. In view of the success
of thc project the Association is receiving funds from skeptical
cottagers and anglers that had guardedly waited to see the effeects
of the first trecatment. Sufficient funds arc now available for
two more trecatments if they are decmed neccessary.



=5l

It is likecly that at lcast onc more application will be
nceessary this summer since analysis indicates a plentiful
supply of thc algae present ecven though it is not apparcnt
(Table 4.).

Table L

Number of plankton orgenisms per liter in N, Twin Lake, 3 weeks
after treatment, June 25, 1952

Station 1 Station 2

Surface 10 Toot __Surface __Remarks ___
Phytoplankton:
Microcystis 8,928 4,800 27,360 Bluegrcens, small
Coclosphacrium 1,240 0 1,920 colonics, no bloom,
Anabacna 0 800 92%  pH, 8.0,

Scechi Disk 30 in.

Mclosira 8,928 32,000 62,880 at Station 1, and
Stephanodiscus 63,023 206,000 58,520 12 inches, Station 2
Podiastrum 3,072 4,000 3,780  1ind South.
Zooplankton:

2,312 14,400 1,584

Cyclops, Diap-
tomus, Bosmina,
Anuraca, Difflufia

A better conception of the magnitude of reduction in
bloom forming spccics (liicrocystis, Coclosphacrium, Anabacna)
is possible by comparing thesc only as in Table 5., In this
table, the average number of bluc-grcens per liter obtained
from the two stations arc compared for cach days samples.

Table 5
Date Period Colonics of Algae per liter
June 4 Before treatment 30,275
June 9 5 days after treatment 3,305
June 16 1z * = i 6,661
Junc 25 al  ® " 0 13,724

—— e ——

This indicates that a 10 fold rcduction occurrcd shortly
after treatment and that three wecks later there was still much
less algae per liter than before trcatment. Also, the algae
present were in much smaller colonics than before treatment, and
no evidence of bloom could be found cnywherc on the lake.
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Effects on Angling

Creel census rccords indicate that the trcatment may have

stimulated fish feeding. Basic rccords from May 15 to July 1

are included in Table 6,

Table 6
Average . Average
Date Total fish reccorded Fish per man I'ish per hour
5-15 to 24 1,280 2.76 1.30
5-2lt to 6-3 6,313 7.77 3.38
6-% to 13 12,364 11,71 4.2
6-14 to 23 6,100 | 31l
6-24 to 7-1 1,863 3.2 1.39

A L ————— —————— | ann  ammar -

Bottom Fauna

No evidcnce of significant damcge to bottom organisms
is indicated by Pcterson dredge sampling. Thesc samples
averaged O.4 ml, of larvae and nymphs per square foot, The
principal components werc Chironomid larvac, Last July
(1951), the average of 4 samples vas 9.7 ml, This shows
some decline; however, no dead larvae were observed on the
surface after trcatment. ‘Then lakes arc delibcrately over-
trcated the dead chironomids soon appcar on the surface.
All of the insccts obtained in the sampling after trcatment
were alive and in good condition. Table 7 contains the s pecies,
number and volume of inscets obtained from four stations on the
lake.



Date 6-25-52
STATION NUMBER:
ORGANISM:

DIPTERA

CIIRONOMIDS

CTTIRONOMUS
LARGE
MEDIUM
SMALL
PUPAE
TANYPUS
CERATOPOGOITIDS
OTHER DIPTERA
TRICHOFPTERA
EPHOHERIDA
ODONATA
NOUROFPTERA
OTHER INSTCTA
MOLLUSCA
ANNELIDA
TUBIFICIDS
OTHERS
MISCELLANEOUS
TOTAL NUMBER, VOLUME

-

Teble 7
LAKT, SURVEY

BOTTOIl FAUNA

; |
6! Undredged 6'Und

Above
North Park St.Park South
s I - 3 L 5 6 7
| N0.VOQTL..; 110.VOL. NO.VOI,, NO,VOL., NO?VOL NO,VOL, NO.,
p L 6 15
L - .
2 10 19 %
é 25 1
§ i
| g %
; é i
| |
! i i |
7 0,216 .3 |30, .5!19°,6 | ;
|

rodged 1b'Drodgod 14'Dredged
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COI'CLUSION

A moderately hecavy bloom of bluc-grecen algae was practically
eliminated by a moderate dosage of copper sulfate (0,393 p.p.m.)
applied to the lake by dragging bags of thc chemical in the
usual manner. This was the first Stoatc sponsored project ever
attempted in Towa to improve the recrecational value of a lake
by this means. The North Twin Lakes Restoration Association
purchased the copper sulfatc and coopecrated in the trecatment.
Since it is customary that blooms return to the lakes after
trecatment, it is expected that at lcast one more application
will be nccessary this summer, cspcecially if the present pro-
longed warm wecather continucs. ¥No apnarent ill effects could
be determined on fish or fish-food organisms by thc treatment,
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LAKLS CREDL CENSUS IN 1952
E. T. Rose
Fishecries Biologist

Another secason of crecel census work has just been completed
on nine Iowa lakes. The mechanics of the census methods have
been outlined scveoral times, so details will not be reiterated
here, Briefly, thc census is conducted annually for 45 days
from May 15 to July 1. A census clerk contacts cooperating
boat lines, cottage camps, dock and shore fishcrmen cvery day
for catch records. These are tabulated each 10 days for total
catch of each species per day, number of anglers and hours
fished. A final summary covering cach lakes' total cateh
by species, grand total of all speccics and the total men
and hours of fishing together wit: the average cateh per
man and hour is presented in the anpendix of this report
with comparisons of former ycars of census data, These rccords
are bccoming more and morc valuable as the ycars go by in in-
terpreting other data and in providing fundamental knowledge
concerning harvests of fish, following population trcnds and
other population phenomena,

Fishing this year was about average or a little below,
for the 7 lakes for which comparative rccords arc available.
+.>22 lakes are: Spirit, Fast and 'Jest Okoboji, Clear, Storm,
Lost Island and Blackhawk., Center Lal'e is not included here
since it is solely a bullhcad lake and only onc livery's
record is taken. No previous roecord is available for Horth
Twin Lake in Calhoun Covwnty and its record is included in
basic summary. In the following, a bricf account of this
season's angling rccord for cach lake is accompanied by
reference to its appendix table containing the annual summary
of this year's record together with 211 of the preceding
seasons of census work.

Spirit Lake

Crappies continued to édecline in the catcnes this year,
as did the walleye, largemouth bass, smallmouth bass, bullhcad,
white bass and blucgill. A significant increcasc in yellow
perch and northern pikc catches werc recorded. The decline
in the other spececies is not altogether alarming although some
explanation is in order., Angling in Spirit and the Okohojis
was decidedly curtailed duc to a heavy influx of fathcad
minnows from the adjoining Loon and Pcarl Lakes in Minnesota.
Shortly after the ice left the lakes this spring, and prior
to the census period, crappic fishing was excellent in the
numerous inlet areas of Spirit and Nast Okoboji Lakes. In
addition, many perch, bass and walleycs werc unintentionly
caught by the crappie fishermen., By liay 15, practically no
crappie were being taken by shore fishermen and the shoal areas
of the lakeswerc literally infested with larze schools of
fathead minnows. Precvious to this timec it was discovercd that
the outlet of Loon Lake was loaded with millions of fathcad
minnows migrating out to Spirit Lake. This huge migration soon
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sprcad throughout the entire chain of lakes, The specics has
not been abundant,at lecast in receat ycars, in Spirit er the
Okoboji Lakes. Unquestionably, these minnows have flooded

the lakes with forage and seriously reduced the catech of certain
fishes this ycar. The declimein bullhcad cetch is partially
attributed to the reimposed catech limit,

Much more commentary could be macde concerning the census
on thce lakes; however, space must be limited to more or less
outline form (Table Appendix 1).

Yest Okoboji

Angling on West O%oboji this scoson was about average
for the scven scasons of census. o significat dccrease or
increase in any spoccics taken is cvident. The huge influx
of minnows from Loon Lake hes douktless affected to some degrece
the angling success on Jest Okoboji. The importance of this
phenomcnon may be determined to some extent by this summer's
lake survey. Table Appendix 2 ,

East Okoboji

Prior to the census period, crappic fishing was cxcellent
in this lakc particularly in the region above the No, 9 Highway.
It is believed that the conditions which apparcently limited
anglcr success in Spirit also prevailed here. As soon os the
vast horde of minnows appcarcd in the chain of laokes, predatory
types of fish became increasingly difficult to catch. Bullhead
fishing was very good and was thc best cver recorded in the 8
ycars of census. Tablc Anpondix 3.

Clear Lake

The highlight of the season at Clcar Lake was the cxeellent
ycllow bass angling, This scason about ecqualled the last previ-
ous high of 1948 for this s»nceciecs. A significant inercasc in the
cateh of perch ocecurrcd. Crappics continuced to incrcasc in the
catch, with this the highest on rccord. A vast decrcasc in
walleye harvest is nol encouraging, and the high pcrcentage of
return on tagged fish (about 16% to datc according to my infor-
mation on the Iowa Statc Collcge projcet) may indicate a de-
clining abundance in this lake. Table Appendix L.

Lost Island

This typical Iowa bullhcad lakec is again returning to its
former fame. The scason started poorly and cnded with good
catches reported from both shore and boat lincs. The fish per
man and hour were about twice that of the 1951 scason's census,
although it was still far below the high rccords of 1947 to 1950,
An interesting sidelight should be mentioned herc. Bottom
sampling carly in the ccnsus period showed large supplics of
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Chironomid larvac at all stations cxcept thosc on the cast
portion of the lake bottom. This was the only arca of the
lakce that bullhecad angling woas good. This may further in-
dicate the biological significance of bottom orpganisms in
lake studies. Table Appendix 5.

Storm Lake

The first 20 days of the open scason vere very good at
Storm Lake again this ycar. Most of the walleyes caught were
taken during this period. Vhite bass fishing held up well
throughout the 45 day pcriod, in fact more were reported than
in any of the previous five scasons. Perch fishing improved
as did channel catfish and bullhead. Crappics continued their
deeline as was predicted. HMuch of the typically good crappile
cnvironment of Storm Lakc hos disappcared duc to ice action
on the huge stand of sapling treccs that formerly lined the
shoal arcas. Thesc had dcveloped during the low water period
of the 1930's and were portially inundated by the return of
crest clevations during the past 10 to 12 ycars. A considerable
improvement in the cnvironment and in angling might be achicved
by the installation of submerged shelters of rock along
strategic regions of the lake, Table Appendix 6.

Blaclkhawk

5ix ycars of census on this imnortant recrcational arca
has Jjust becn completed, TIFishing success vias the poorecst on
record this year. A glancc at the table shows a continual
stcady decline since 1947, in spite of our most concerted
cfforts to improve conditions., A trcmendous amount of cffort
has been made to control snad by corrcctive stocking and
seining, but to datec it is difficult to point out any im-
provement., We, as well as the public, arc impaticnt to have
the angling improve here; however, it scems well to advise
restraint in departing from the planncd policy for the lake.
In vicw of the considecrablc number of wallcyces caught this
year, it might be well to consider a closcd scason for a . year
or two sincec the population is just getting started by the
rccent stocking program. I cannot belicve that our program
for this lake can fail to producc good fishing again if it is
vigorously pursued. Table Appendix 7. '

North Twin

In view of the growing importance of this lake since the
completion of dredging and fish improvement programs, a crccl
census was conducted this yecar to obtain informotion relative
to benefits incurred. Also, since thc lake was to be treated
with copper sulfate to control blue-grcen algac, an evaluation
of this as it affeeted angling was also desired,
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In the 45 day census, o total of 8% crappics, 3,116 perch,
23 northern pike,1% largemouth bass, 119 walleyes, 24,473
bullhcads and 13 ycllow bass were rcportced caught. The total
of 27,842 fish were taken by 3,597 anglers contactced who
fished a total of 8,893 hours, for an average of 7.7% fish
per angler at the rate of 3.13 fish pcr hour. Detailed 10
day recports of the census werc submitted to the central office
for this as well as the other lakes. Angling was considered
very good by all the local fishcrmen this year,

Sunmary

Basic summarics of the angling success on 8 lakes censused
this ycar indicates that fishing is somewhat bclow normal.



APPENDIX 1

I0W7A LAXGES SURVEY
SPIRIT LAKE

SPECIES 1945 1946 1947 1948 1949 1950 1951 1952

CRAPPIE 109 - 3,390 2;823 13;533 16,063 13,298 6,933 1,730

PERCH 61% 5,921 2,019 32,958 3,802 656 1,856 3,428

N. PIKE 308 3,607 825 2,936 655 178 56 492

WALLZEYE 70 12,917 7;685 h;185 6,023 4,091 2;204 1513

L.M.BASS 3,092 1;452 1,922 386 L.ongs 13k 73

S.M.BASS 493 219 357 105 6 21 7
ﬁ%BULLEEAD | 57,019 ul;éol 69;227 82,15? 8§?642 79;068 25,935

UHITE LASS 1,44k 11,062 2,189 5,091 1,00 ° 152 Ot 61

_ , 3 Sheepshead
BLU GILL 1Y, 33 2,5kl 1,337 249 . 223 49 -

YEARLY TOTALS 2,545 99,121 59,217 132,754 112,372 103,316 90,589 35,191
NO. ATGILZRS 1,115 20,937 9,951 22,171 15,614 8,896 9,553 . 6,990
0, HOURS 4;157 66,35% 43,570 101,382 66,339 41,939 45;210 34;773
FPISH/ILAN 2,28 h.73 5.98 2 5.98  7.19 ' Ll6E"  9uAC 5.03
FISH/HOUR 0.61 1,49 1.36 1,31 1.69 246 2.01 . 1.01



APPINDIX 2
10 7L LAKES CREEL CENSUS
WEST 0X0BOJI

SPECIES 1946 1947 1948 1949 1950 1951 1052
CRAPPIE 5,310 2;661 3,682 2;h05 1,421 1?889 1,279
PZRCH 876 2,589 4,217 6,815 1,001 1,437 14156

. PIXE 92l 646 1,160 658 657 439 e
WALLEYE 15599 1,073 4,018 1,956 1,270 2,357 1,628

L,M., BASS 706 613 581 650 710 777 690

S.M. BiSS 113 39 425 329 321 194 285
WHITE BASS 125 79 ’uo5 2k2 158 _265 %gaxep-w
BULLHEAD 456 1,496 1?756 3,721 2,062 8,051 8,19§g?gi 

BLUEGILL 313 350 1:339 1,601 583 1,280 15399 .
TARLY TOTALS 10,422 9;546 17,583 18;583 9;187 16,689 15,418

NO. ANGLERS 3,292 2,417 5,860 5,975 3,540 3,987 4,010

NO. HOURS 9,878 8,942 21;485 21,192 11;1h5 16;u16 15,815

FISH/MAN 3.19 3.95 3,00 3.07 2.60 4.19 3.60

FISH/HOUR 1,03 1.06 0.82 0.86 0.82 1.02 0,97



APPINDIX 3

IOV, LAXES CREEL CENSUS

EAST OXOBOJI

SPECTES 1945 1946 1947 19L8 19Lk9 1950 1951 1952
CRAPPIE 6,904 22,899 9,704 4,660 2,637 3,562 660 395
PERCH 26 433 251 2,113 Y4 L6k 742 1,376 366
N. PIKE 93 247 126 294 117 55 L0 o
UALLEYE 1,608 4, 704 1,792 6,148 705 1,120 490 225
S.14.BASS 5 13 63 37 29 14 12
L., M.BASS 98 A296 153 276 27 47 37 52
N BULLHE.D 5440k 3,39 5,785 13;380 5,072 31,036 31;657
“THITE BASS 405 1,102 1,016 1,012 7L 5 128 67 31
BLUZGILL 219 117 486 1,166 1,18% 127 278
ROCK BLSS 2
CHANNZL GAT © R
AMICEL CA - 1 :
YE.RLY TOTALS 9,134 35,354 16,566 21,737 23,287 12;240 33,848 33,162
NO, ANGLERS 2,759 9,119 4,725 6,125 3,789 2,812 3,232 *,005
NO. HOURS 9,080 31,346 18,566 25,947 15,566 11,143 15,195 20,824
FISH/MAN 5.31 3.88 3.51 5,58 6.1k 4.35 10.47 8.28
FISH/HOUR 1.01 1:13 0.89 0.8k 146 1.09 2.23 1:59
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APPENDIX 4

CLEAR LIXE

I0WA LATES CREEL CENSUS

SPRCIES 1948 1949 1950 1951 1952
CR/.PPIE 2,401 1,464 15151 34997 3,991
PERCH 3,541 250 39 L7 892
i, PIKE Lol 159 17 10 191
ILLLEYE 2,299 2,004 468 7,908 1,860
YSLLOY BLSS 12,673 8, 9kl 3,76k 4,376 11,900
3,11, BLSS 213 45 21 3 8
L.H. B.SS 130 229 126 21k 8
BULLHE!D 13,643 5,670 9,379 28,973 16,038
WHITE B..SS 1,624 L81 259 51 38
BLUEGILL 866 295 134 67 213°§§?n91
YEARLY TOT.LS 37,800 19,5301 15;359 L5,247 35;152
NO. ANGLERS 10,214 6,253 | 4,169 8,003 7,184
10, HOURS 30,463 175523 13;722 32,176 31,462
FISH//NCGLER 3.69 A 3.68 5.65 4.89
FISH/HOUR 1.24 % | 1.13 1.41 1.12
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APPENDIX 5

TOW. L.X3IS CRELL CENSUS

LO3T ISL.ND

SPECIES 1946 1947 1948 1949 1950 1951 1952
CRAPPIE 0 0 5 2 250 3 g
PERCH 56 51 285 19 22 25 60
N. PIXE 23 50 131 479 366 121 305
1/ LLEYE 130 359 760 106 2,266 531 647
L.M. B.SS 0 0 0 2 0 1 2
BULLHE/D 100,111 169,344 346,954 51;u82 87,646 15;h27 20,455

IRLY TOTALS 100,320 169,804 348,135 52,089 90, 554 16;108 21,478
NO, LNGLERS 3,378 7,495 25,087 10,842 . 12,753 8,821 6;730
FISH/MAN 29.69 22.61 13.42 4,81 7.02 1.83 3.20
FISH/HOUR w27 523 2.98 0.92 2.03 0:53 0.89
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APPENDIX 7

I0U/.. L/XE3 CREEL CENSUS

BLACKHAWK L.KE

SPECIES 1947 1948 1949 1950 1951 1952
CR.PPIE 14,359 12,507 5,057 6,977 ’+§590 1,837
TRCH 1,92k 2,01k 406 21 3k 95
CHINNEL CAT 14 333 201 63 131 113
C.RP 2 2;h77 491 %99 255 182
VI LLEYE 0 6 0 0 0 e40
S.1i.BISS 2 5 22 0 1 18
L.M.BLSS 3k 390 476 72 141 345
BULLHE.D b, 649 2,422 1,250 1,84 1,625 818
VHITE B.SS 5 11 3 5 3 19
BLUZGILL 0 1,140 388 64 150 60
NQ._PIKE 0 0 0 1 2 3§§:§§OW
YE/RLY TOT.LS 20;987 21,206 9,296 9,646 7,240 L,162
N0, .NGLERS 7,704 7;829 9,005 7,338 6,939 6;353
NO. HOURS 21,587 16,474 16,82k 11;395 5;6h8 7,209
FISH/MLN 2,96 2.68 0.92 1.31 1.04 0.65
FISH/HOUR 0.97 s 0.49 0.85 1.30 0.57



