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INTRODUCTION

State—wide censusing of the ring-necked pheasant, Phasianus
_—__

colchicus torquatus, by means of the fall road-side count, was first
 

demonstrated in Iowa by Bennett and Hendrickson (1938). The fol-

lowing year Randall and Bennett (1939) stated they believed the

method was also applicable to Pennsylvania conditions. Stiles and

Hendrickson (1946) found the method to be satisfactory as an index

of population levels over a ten-year period in Iowa. Working in

Montana, Fisher M. (1947) found the road-side count to be sta—

tistically weak on a monthly basis and questioned the validity of the

method in Pennsylvania. However, Kozicky _e__t___ai. (1952) presented

statistical evidence that the method was valid on a state—wide basis

in Iowa. Meanwhile, other workers were working with audio-census

methods on spring populations (McClure, 1945). Kimball (1949) per—

fected the crowing—count census as a reliable technique for deter-

mining population trends, distribution, movement, and even spring

storm mortality of/pheasants. Some of the factors he listed as

affecting the accuracy of this type of census are: (1) variation in

the ability of individuals to hear cock-calls, (2) daily trend and



duration of maximum cock-crowing, (3) seasonal trend and duration

of maximum cock—crowing, (4) uniformity of results, (5) effect of

variable factors such as weather and cover upon the count. Kozicky

(1952) investigated some effects of weather and also discussed uni-

formity of results. Thompson and Lemke (I953) dealt with non—

randomness of pheasant calls.

This paper is limited entirely to a consideration of the first

of Kimball's (giggly) factors, variation in the ability of individuals

to hear cock—calls. The paper is a brief attempt to explore this

variation and some of its causative agents, and to suggest possible

methods for decreasing this variation.

The term ”cock-crowing count” will be used throughout this

paper instead of either "crowing count” or "crowing—cock count"

because the writer believes it is the most completely accurate of the

three terms.



METHODOLOGY

Field Procedures

All cock-crowing counts used in this study were made on

pheasant census routes that had been laid out by the Game Division

of the Michigan Department of Conservation, and which were in use

annually by members'of that agencyr

As‘ much as was possible, all of the counts were made fol-

lowing the method of procedure used by the Michigan Game Division.

With the, exception of the fifth feature listed below, this method

closely approximates that recommended by Kimball (gpL_c_it.). It has

the following important features:

1. On each route, the counting is started exactly one-half hour

before sunrise, and the route is covered as quickly as is

possible allowing exactly two minutes for each count.

2. All pheasant cock-crows (two-syllable calls) are counted, but no

effort is made to identify individual birds.

3. The count is made from a point 15 to 20 feet distant from the

car to avoid any noises from the cooling motor that might alter

listening conditions.

4. When the count has been completed at one station, the person

counting returns to thecar and drives as rapidly as is possible

to the next station and makes his next two-minute count.



5. All individual quail heard whistling and all individual grouse

heard drumming are recorded.

6. Any noises which interfere with the count are recorded for those

stations where they occur.

7. Counts are not made when the wind velocity is greater than

eight miles per hour as determined by the Beaufort wind scale.

All participants in the counting rode together in the same

vehicle and made their two—minute counts simultaneously. Each par-

ticipant very carefully kept his count a secret from his fellow

counters. Bovard (1953) demonstrated the importance of secrecy

by showing that various social groups making estimates (of a dif«

ferent kind) greatly reduced the dispersion of their estimates after

having been informed of their previous estimates and of the group

norm on those previous estimates.

Four or five two—minute trial counts were made at the

first station on the first day of both the spring«counts and the

summer—counts of 1953. These counts were not kept secret because

they were " intended to demonstrate the method to participants who

had no previous counting experience. None of these counts were

recorded.

A large number of counts were rejected as not being suitable

for analysis chiefly because of poor weather conditions or because

the counts obtained were so low that an analysis would have been



meaningless. A number of counting runs over the routes were

abortive because weather conditions changed abruptly and adversely

during the actual counting run.

Statistical Procedures

All data utilized in this study were subjected to analysis of

variance. Independence of the mean was tested by use of Bartlett's

Test for Homogeniety of Variance (Snedecor, 1946). A. significant

Chi-square value was obtained using the original data. Bartlett's

Test was repeated using the transformation Vx + % for each indi-

vidual observation. This time the Chi-square value was not signifi—

cant, indicating the mean and the variance were new independent of

each other. All analyses of variance were then conducted using this

transformation .



ANALYSIS OF 1952 SUMMER CAMP DATA

Differences Among Counts of Observers

As a part of the regular summer camp course given for

students majoring in wildlife management at Michigan State College,

cock—crowing counts were made during the summer of 1952.. Usable

data were obtained on four days. The counts were made on three

routes by six students and their instructor, Dr. George W. Petrides.

The writer was not present.‘ In addition to the cock—crowing counts,

all individual bobwhite quail heard whistling and all individual

mourning doves heard "cooing" were recorded for those stations

where they occurred. There is no record of the amount of previous

counting experience that these students had, though it is thought

to have varied to a considerable degree. The fact that these counts

were not made during the peak of the seasonal pheasant—crowing

period is not believed to‘ be of any importance with respect to the

variation among individual counts, though it undoubtedly reduced the

size of these counts. Whether or not starting the counts approxi-

mately one-half hour later in the day than is recommended had

any effect is problematical. Later in the day, interference increases

6
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markedly, but interference and its effects on the counts will be taken

up later in this paper.

The results of the summer camp counts are summarized in

Table I. There was very little agreement among the counts obtained

by the participants. The one day on which no statistical differences

appeared was a day on which the average total count was very low

with an average of only 34.4 cock-calls being recorded for the entire

route.
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ANALYSIS OF DATA, SPRING 1953

Effect of Previous Experience

During the spring term of 1953, six graduate students, in—

cluding the writer, made counts of pheasant cock-crows over three

routes, each of which was run twice. On three of the six days thus

represented, only five of the students were present. These counts

were started at the recommended daily starting time and were also

started during the period of maximum seasonal crowing intensity.

However, due to weather conditions and the lack of available per-

sonnel, the counts were not concluded until well after the peak of

the seasonal crowing intensity. Two of the students counting had

considerable previous experience, whereas the other four had none.

All record sheets were collected by the writer at the end of each

day's count and sealed unread in envelopes. The results of the spring

term counts are summarized in Table 2. It can be seen that:

1. Experienced observers obtained higher counts than did inex-

perienced observers on four of six days.

2. The counts made by experienced observers agreed on five of

six days.
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l3

3. The counts made by inexperienced observers failed to agree on

five of six days.

4. The counts made by all of the observers only agreed on one

of Six days.

Effect of Screening Counters

During the trial counts made ju :1. prior to the first day's

counting, it was noted that one of the inexperienced students con-

sistently obtained lower counts than did any of the other participants.

Therefore, making the assumption that this person would probably

not be selected by anyone screening observers for the purpose of

making cock—crowing counts, the analyses were made again with his

counts excluded. The results of this second series of analyses are

summarized in Table 3. From these data it may be seen that:

1. Experienced observers still obtained higher counts than did in-

experienced observers, but on only two of six days.

2. The counts made by experienced observers agreed on five of

six days.

3. The counts made by inexperienced observers still failed to agree

among themselves on three of six days.

4. The counts made by all observers agreed on two of six days.

The hearing of these six students was tested by Dr. Max

Nelson of the Michigan State College Speech and Hearing Clinic, and

all of them were found to have ”normal” hearing. Thus it appears
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17

that hearing ability apparently was not the reason for the one student's

consistently low count.

It should be pointed out that the student whose count was con—

sistently low was absent on the last two days so that these days are

the same in both analyses.

On two days the counts made by inexperienced observers differed

statistically among themselves, but did not differ significantly from the

counts made by experienced observers. On the first of these days, April

21, 1953, the agreement is due to the failure of the experienced people to

obtain counts that agreed among, themselves; thus, their counts had a larger

standard deviation. On the second day, June 15, 1953. one of the inexperi—

enced students made an exceedingly high count such that the mean count

was actually higher than that of the experienced people. This was the only

time that the position of these two means was reversed, and the difference

was not significant. Kimball (op.__c_it.) recognized this phenomenon

and he stated, ”An inexperienced worker will usually have low counts

at first, and this is often followed by excessive counts due to mis—

interpretation of other sounds or to imagination."

While removal of the student who consistently made low counts

considerably improved the agreement among the counts of inexperi-

enced observers, and also improved their agreement with those of the



experienced observers. it is still evident that counts made by the

latter tended to be higher and to agree better among themselves.

Effect of Interference

A series of analyses was made on the data from the five

days on which stations having interference were prevalent enough

to make it feasible to compare them with stations not having inter-

ference. Interference may be defined as any extraneous noises such

as songbirds, frogs, heavy traffic, farm noises, or barking dogs

which might mask out a portion of the pheasant calls or which

might distract the observers from the counting.

The results of these analyses are shown in Table 4. As

would be expected, there are highly significant differences among

all stations whether or not interference was present. This is simply r

an indication that crowing pheasants were unequally distributed across I

' i

the countryside. Thompson and Lemke (op..cit.) noted that pheasants ;.

either were not randomly distributed, or did not call at random, or :__

both.

A seemingly more important fact is that on four of five days

highly significant differences were found between stations with inter-

ference and stations without interference. The remaining day was
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significant at the 5 per“ cent level. Closer examination by the writer

leaves him with the impression that this is not a valid test but is,

rather, a reflection of the position of the stations on the route and

hence a reflection of the time in relation to sunrise. Kozicky (9.2-

§_i_t.) found a significant decrease in the mean crowing counts observed

at two stations at 45-minute intervals.

Tests comparing the variability of the stations without inter-

ference and the variability of the stations with interference showed

Significance at the 10 per cent level on only one of five days.

The variability of the counts by people at the stations with

interference compared to the variability of people's counts at stations

without interference also showed significance at the 10 per cent level

only one time out of five.
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ANALYSIS OF 1953 SUMMER CAMP DATA

Effect of Multiple Species Counts

The Michigan State College summer camp for wildlife man—

agement students made cock—crowing counts in the summer of 1953.

Nine students, Dr. Petrides, and the writer participated. These

people were divided into two groups, one of which counted pheasant

cock-calls only, and another which counted not only pheasant cock-

calls, but also individual quail whistling and individual mourning

doves ”cooing.” Each of these two groups was subdivided into

people with experience and people without experience. Thus, there

were three experienced observers and two inexperienced observers

counting cock-calls only, while there were three experienced and

three inexperienced observers counting pheasant cock—calls, individual

doves and quail. These counts were, of course, made after the peak

of the seasonal pheasant crowing intensity. They were also started

about one-half hour later than is recommended.

Three or four trial counts were attempted at the start of the

first day's count. Unfortunately, the first station on the route had

23





an apparent maximum of two cock—crows so that these counts were

virtually useless as a training device.

The general procedure used in making the counts was not such

that good results could reasonably be expected. The writer can re—

call occasions when cars passed within a few feet while a count was

being taken. Once the class was considerably distracted by the

presence of a fox, and once sandhill cranes greatly interfered with

the counting. Interference factors were so numerous that it was im—

possible to omit those stations at which they occurred and have any

appreciable amount of data remaining. The results of these counts

are summarized in Table 5.

These data are considered to be of questionable value by the

writer and are submitted simply because they are all that he was

able to obtain. They do seem to indicate that people counting single-

species make higher counts than do people making multiple-species

counts. There is also some support for the conclusion that experi-

enced observers make higher counts than do inexperienced observers.

The second day's data do not uphold either of these conclusions.

H owever, on either day, the experienced people made a higher

mean count than the inexperienced, and observers making single-

species counts made a higher mean count than those making
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multiple-species counts. Perhaps the fact that the second day was

recorded over a shorter route (fifteen stations), and consequently was

a less sharp test, may partly account for the lack of significance

obtained.

1
“
.
»

—
a
.
—
—

—
—
_
_
+
4
1

L
L

-
‘

'

'
A
r
‘
_
.

I



DISCUSSION OF R ESUL TS

It would seem that, if as Stiles and Hendrickson (gp.___c_il.).

and Kozicky _e_t__a.l. (9p.__c__it.) have demonstrated, the fall roadside

census is a valid method of depicting pheasant population trends on

a state-wide level, the c0ck~crowing pheasant census which Kimball

(gp.__c_it.) and Kozicky (op;_c_it.) have shown to be more accurate, must

certainly be as good a method for determining spring breeding—cock

population trends. Large scale counts made by a number of workers

would presumably tend to balance out the inequalities among those

workers' counts. However, unless there were agreement among those

counts, the method would surely become progressively less accurate

as the size of the area censused and the number of individuals cen- 5"“:

susing it decreased. This would make comparison of counties or

other regions within a state increasingly risky. If the findings in this

thesis generally are valid, then comparison of smaller areas within a;

a state should be possible when all of the observers used have been

trained until they count in a manner similar to experienced person-

nel. Multiple-species counts, in spite of their greater economy, should

probably be avoided for most accurate results.
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29

There is a real need for a study on the minimum training

requirements necessary to produce “experienced” workers capable

of making counts that agree with counts obtained by other experi-

enced workers .



SUMMARY

Pheasant cock-crowing counts made by groups of people

selected with no regard as to their previous counting experience

or training showed almost no statistical agreement.

Pheasant cock-crowing counts made by a group of experi—

enced observers were usually higher than counts made by a group

of inexperienced observers.

Experienced workers obtained counts that agreed among

themselves in the majority of cases, while inexperienced workers

obtained counts that failed to agree among themselves at least as

often as they agreed.

The presence of interference apparently had little or no ef—

fect on either the variability of the total counts at those stations

where it was present or the variability among the counts of ob-

servers at those stations.

Data collected seemed to indicate a possibility that the counts

of people making multiple-species censuses will generally be lower

than counts made by people censusing only one species.

30

[
.

D
r
‘
s
!
!
-

i
fl
A
-
‘
I
Z
'

u
.

u
.
.
.
.
o
g
.
-
z
.
_
—
.
_
—
.
-
-
‘
I
]



LITERATURE CITED

Bennett, Logan J.. and George 0. Hendrickson.

1938 Censuring [sic] the ringneck pheasant in Iowa. IIEBE;1\I_-

Am. Wildl. Cogf. 3: 719-723.
 

 Bovard, Everett W.. Jr.

1953 Conformity to social norms in stable and temporary

groups. Science 117(3040): 361-363.

Fisher, Harvey 1., Robert W. Hiatt, and William Bergeson.

1947 The validity of the roadside census as applied to pheasants.

igur. Wildl._Mgt. 11(3): 205~226.
 

Kimball, James W.

1949 The crowing count pheasant census. Jour. Wildl. Mgt. 10(3):

101—120.

 

Kozicky, Edward L.

1952 Variations in two spring indices of male ring-necked pheas~

ant populations. Jour. Wildl. M_g_t. 16(4): 429-437.
 

Kozicky, Edward L., George 0. Hendrickson, and Paul G. Homeyer. r

1952 The adequacy of the fall roadside pheasant census in Iowa. 1.

Trans. N. Am. Wildl. Conf. 17: 293-304.
 

McClure, H. Elliot.

1945 Comparison of census methods for pheasants in Nebraska.

Jour. Wildl. Mgt. 9(1): 38-45.
 

A
;
7
’

‘
“
7
4

.

Randall, Pierce E., and Logan J..Bennett.

1939 Censusing ringneck pheasants in Pennsylvania. 213.135. N.

Am. Wild}; Conf. 4: 431-436.
 

Stiles, Bruce F.. and George 0. Hendrickson.

1946 Ten years of roadside censuses in Iowa. Jour. Wildl;Mgt.

10(3): 227-280.

 

31



Snedecor, George W.

1946 Statistical Methods. 4th Edition, Iowa State College Press,

Ames, Iowa. 249-252.

Thompson, Donald R.. and Charles W. Lemke.

1953 Audio census of some Wisconsin game birds. ELLA/lid—

west Wildl. Conf. paper no. 40.
 



APPENDIX

33



O
R
I
G
I
N
A
L
D
A
T
A
S
U
M
M
E
R

C
A
M
P
,

1
9
5
2

  

  

2
6
/
J
u
n
e
/
5
2
,

I
n
g
h
a
m

C
o
.

2
5
/
J
u
n
e
/
5
2
,
I
n
g
h
a
m

C
o
.

 

 

S
t
u
d
e
n
t
s

S
t
a
-

fi
o
n
s

S
t
u
d
e
n
t
s

S
t
a
-

 

 

 

 

 

t
i
o
n
s

1
0
.

1
1
.

1
2
.

1
3
.

1
4
.

1
5
.

1
6
.

1
7
.

1
8
.

1
9
.

2
0
.

1
0
.

1
1
.

1
2
.

1
3
.

1
4
.

1
5
.

1
6
.

l
7
.

1
8
.

1
9
.

7g

2

T
E
E

we

=
9
4
.
7

VA

2
4
4
.
1

3
?



O
R
I
G
I
N
A
L
D
A
T
A
S
U
M
M
E
R

C
A
M
P
,

1
9
5
2

(
C
o
n
t
i
n
u
e
d
)

  

l
O
/
J
u
l
y
/
5
2
,

L
e
n
a
w
e
e

C
o
.

‘
l
4
/
J
u
l
y
/
5
2
.

T
u
s
c
o
l
a

C
o
.

—
—
—
_
_
—
_
—
—
—
.
—
—
_
—
—
—
-
—
—
.
—

 
 

S
t
a
—

t
i
o
n
s

S
t
u
d
e
n
t
s

S
t
u
d
e
n
t
s

S
t
a
-

t
i
o
n
s

 

C
3

1
)

(J

h1

bl

(Q

‘<

(J

[A

I
)

.
E

L)

m

'<

 

HNMVLOOI‘G) o:<:
v—t 1

1
.

1
2
.

l
3
.

1
4
.

1
5
.

1
6
.

1
7
.

1
8
.

1
9
.

2
0
.

1
0

1
0

1
3

1
4

1
5

1
6

1

1
0

1
7

1
1

O

H

H

[\

I-il

L0

1
2

VLDMNHNA)

drum-64100500

1
4

1
1
0

1

O‘

1
0
.

l
l
.

1
2
.

l
3
.

1
4
.

1
5
.

1
6
.

1
7
.

1
8
.

1
9
.

l
l

1
1

1
5

1
2

1
3

HH

HH

\OOMNHMNOMNNHVV‘OOOO

mmomewO‘F-‘NI‘NO‘LDOV‘M

omHQH—amvooor‘l

mmmmHHv—aoo-dv-‘HHV‘V‘OOOOOO

NNPK‘ONV‘mOFmMQFMO‘MOO

[\-

00

so

mhwwOPwoowwmm®©®Fva

mmvaOHONHHHNmo—‘OOHO:

O~r~1n «a

cn

O\<n aaxo unto «1

O

N

C

len

l

I

mme—cm—aomNH—aNVOO—aomolo

\OxONv'oN—doHNH—dmmOooo—ao(v

',m

M ole.)

Lnyv

l

l

l

(’3

3

(m

o—£

m

kw

l.—4

IN)

on

H

\o

\o

p.)

v

[s

H

<1"

H

w

\o

r—l

v

m

r—d

1
7
9
7

x
=
1
6
4
.
4

X
=

3
4
1
4

35



O
R
I
G
I
N
A
L
D
A
T
A

S
P
R
I
N
G

T
E
R
M
,

1
9
5
3

  

 

  
 

 
 

A
p
;
fl
j
§
_
3
_
,
_
§
_
l
_
i
n
t
o
n

C
o
_
.
_

_
_
_

2
1
/
7
4
3
r
i
1
/
5
3
,

C
l
i
n
t
o
n

C
o

.

,
S
t
u
d
e
n
t
s

.
‘

S
t
u
d
e
n
t
s

S
t
a
t
i
o
n
s

_
A

3;
:

B
3:
:

C
D

E
F

S
t
a
t
l
o
n
s

A
”

B
2:
:

E
:
—

—
D
_
—
—
—
-
E
—
-
—
—
I
’
—
-

l
3

9
6

7
6

2
8

3
2

1
8

2
1

1
2

1
0

1
9

9
1
1

—
7

3
5

3
2

2
6

3
1

3
1

1
2

1
5

1
3

7
-

6
1
5

2
6

9
1
2

5

2
3

2
0

1
4

1
3

-
9

2
6

2
3

l
6

l
9

l
6

4

1
8

1
5

9
1
3

-
4

3
1

2
8

2
2

2
8

1
5

4
0

3
1

1
7

2
9

-
1
9

1
9

2
6

2
3

2
3

1
4

1
5

1
3

-
1
2

2
1

1
8

1
9

2
5

1
6

1
1

1
7

2
6

—
1
5

1
9

1
5

2
2

2
3

1
4

6
1
1

—
1
2

1
8

2
1

1
7

l
6

l
3

1
4

1
2

1
2

9
-

7
1
3

1
5

1
3

1
8

1
1

8
1
1

—
6

1
1
.

2
3

1
5

2
0

1
7

2
0

2

l
l

7
-

1
1
2
.

2
1

1
6

1
2

2
5

2
4

1
2

1
3
.

3
1

2
0

2
0

2
0

-
1
7

1
3
.

2
7

1
9

2
8

2
1

2
1

1
7

1
4
.

1
5

1
0

1
9

1
1

-
8

1
4
.

1
3

7
1
8

1
0

l
l

8

1
5
.

-
-

-
-

-
-

1
5
.

-
-

-
-

—
-

1
6
.

3
1
6
.

1
1

5
2
0

1
1

1
5

4

l
7
.

7
1
7
.

3
6

1
1

4

1
8
.

3
1
8
.

3
7

6
1

9
2

6

1
9

5

3

 

(x.

, N

\O

M

[x

N

I!)

N

\O

H

0‘

H

fl" [‘0‘

M v—co—q

v—‘NC‘OVLDQFQO‘

NE)

NH

mv

NH

v—qNMV'LnxoleO‘

\O

H

O

H

Ln

r-i

“I!

H

OH

I—IIF-O

w

‘1‘

.-1

N

.—4

Nxov‘ 7

1
2

2
5
8

1
9
0

2
0
8

-
1
4

\ovmool

cam—1mm

-
—
-
—
-
~

m
.

—-l

coo-Nvl

Hv—{I

2
0
.

2
0
.

__
_1

_§
_

1
1

3
6
7

3
0
1

3
3
1

 

2 1 1

1
9
.

-
3

1
9
.

1
1

l
l

7 3

0‘

-—1

co

0

(‘0

V

00

m

=
3
1
5
.
5

a
l
l

s
t
u
d
e
n
t
s

e
x
p
e
r
i
e
n
c
e
d

=
3
0
0
.
2
5

i
n
e
x
p
e
r
i
e
n
c
e
d

=
3
3
4
.
0

i
n
e
x
p
e
r
i
e
n
c
e
d

(
w
i
t
h
o
u
t

F
)

“6
1

2
1
8
.
4

a
l
l

s
t
u
d
e
n
t
s

2
7
5
.
5

e
x
p
e
r
i
e
n
c
e
d

1
8
0
.
3
3

i
n
e
x
p
e
r
i
e
n
c
e
d

1
9
9
.
0

i
n
e
x
p
e
r
i
e
n
c
e
d

(
w
i
t
h
o
u
t

F
)

H II ll

0.
\0

v
M

11

IX IX 1X IX

*
E
x
p
e
r
i
e
n
c
e
d

s
t
u
d
e
n
t
s

.





O
R
I
G
I
N
A
L
D
A
T
A

S
P
R
I
N
G

T
E
R
M
,

1
9
5
3

(
C
o
n
t
i
n
u
e
d
)

  S
t
a
t
i
o
n
s

Hmmvmxohoo

l
3
.

1
4
.

1
5
.

l
6
.

1
7
.

1
8
.

1
9
.

2
0
.

2
3
/
A
p
r
i
l
/
5
3
,
I
n
g
h
a
m

C
o
.

A
*

3
9

4
6

4
5

1
5

1
7

2
7

2
4 COOPI‘Cbu-tmml [\

‘3‘

M

- -

I><l><l><l><

B
9
1
:

3
3

3
6

3
6

2
5

1
4

2
4

1
9

2
2

3
5

2
4

1
3

1
1 5 6

1
1

1
1 2 4

_
_
_
§

3
3
3

3
0
0
.
8
3

3
4
0
.
0

2
8
1
.
2
5

2
9
8
.
0 I
“

S
t
u
d
e
n
t
s

C
D

E

3
3

3
2

2
9

3
2

3
0

3
5

4
4

3
1

3
1

2
9

1
8

1
8

1
4

9
1
4

2
6

1
4

2
0

1
5

1
3

1
9

2
2

1
3

1
6

3
3

3
2

2
6

2
3

2
6

2
2

5
8

9
1
2

1
0 7

1
0

1
0 5 6

._
._

_3
_

3
0
1

C‘O‘V‘NOONV‘o—i'

O‘N—‘O‘Vfl‘m

._{

\O

N

3
3
2

a
l
l

s
t
u
d
e
n
t
s

e
x
p
e
r
i
e
n
c
e
d

i
n
e
x
p
e
r
i
e
n
c
e
d

i
n
e
x
p
e
r
i
e
n
c
e
d

(
w
i
t
h
o
u
t

F
)

*
E
x
p
e
r
i
e
n
c
e
d

s
t
u
d
e
n
t
s
.

F

—1

m

N

2
7

3
5

2
3

1
4 7

1
5

1
5

1
3

2
8

[x

.—1

convexoxovomal

2
4
/
A
p
r
i
l
/
5
3
,

I
n
g
h
a
m

C
o
.
 S
t
a
t
i
o
n
s

Hmmvmxohoo

1
9
.

2
0
.

S
t
u
d
e
n
t
s
 

A
*

3
6

3
9

2
8

2
5

2
1

2
6

1
3

1
9

2
4

1
2 9 7

1
7 O

N

B
=
i
<

4
4

4
2

3
3

3
2

2
0

3
0

1
1

2
2

2
7

1
3

1
2 7

1
7

1
4 5 \DMMM

C
D

E

3
5

2
7

4
O

3
3

3
5

3
7

3
0

2
6

3
1

1
9

2
1

2
1

2
4

1
5

2
1

2
7

2
7

2
5

1
1

6
8

1
8

1
5

1
5

2
1

2
7

1
7

1
5

1
4

1
2

5
1
2

1
0

1
1

5

1
4

1
4

l

1
6

1
7

1

4
1

6
5

6
1
0

5
4

4
1

\O PJV‘JNLOLON

 

V‘OxOMr—Ixo

F4

on

u

INIXINIX

 

3
4
4

2
9
0
.
3
3

3
2
3
.
3

2
7
0
.
5

2
9
3
.
0

 

film

3
0
4

2
8
7

2
8

a
l
l

s
t
u
d
e
n
t
s

e
x
p
e
r
i
e
n
c
e
d

i
n
e
x
p
e
r
i
e
n
c
e
d

i
n
e
x
p
e
r
i
e
n
c
e
d

(
w
i
t
h
o
u
t

—
—
—
—
—
.
—
_
—
- OV‘CO

v—ou—4

V‘V‘wwfilNF-l l' A O I

I

I 2
0
3

F
)

L
»

\
l



O
R
I
G
I
N
A
L
D
A
T
A

S
P
R
I
N
G

T
E
R
M
,

1
9
5
3

(
C
o
n
t
i
n
u
e
d
)

  

1
5
/
J
u
n
e
/
5
3
,

E
a
t
o
n

C
o
.

S
t
u
d
e
n
t
s

1
9
/
M
a
y
/
5
3
,

E
a
t
o
n

C
o
.

S
t
u
d
e
n
t
s

 

 

S
t
a
t
i
o
n
s

'
7

S
t
a
t
i
o
n
s

HNMV‘mOl‘w 0‘

1
0
.

l
l
.

1
2
.

1
3
.

1
4
.

1
5
.

l
6
.

1
7
.

1
8
.

1
9
.

2
0
.

L0

o—q |>< M M

Mf‘NCO

6 4 1

1
3
4

1
4
4
.
8

1
4
6
.
0

1
4
4
.
0

1
6

1
3

1
0 7 8 8

1
4
7

a
l
l

s
t
u
d
e
n
t
s

D

Lnxom

1
4
7

1
2

1
7

1
3

1
5

1
3

1
6 m\OMN-—1 \o LDN‘Q‘CD

1
3

e
x
p
e
r
i
e
n
c
e
d

i
n
e
x
p
e
r
i
e
n
c
e
d

>I
‘
E
x
p
e
r
i
e
n
c
e
d

s
t
u
d
e
n
t
s

.

“
A
n
—
v
“

-
-
_
.
_
.
-
_

-
.
_
_
_
_
_
_
_
_
.
_
.

f
4
.

.
.

-
g

.

f I

HNMV‘mOl‘w C‘o—«NMV‘

-—1.—1.—1.—1—1 1
5
.

1
6
.

1
7
.

1
8
.

1
9
.

2
0
.

1
4

1
3

3
3 MOVH 3
 

1
9
7

a
l
l

s
t
u
d
e
n
t
s

2
0 CONOM—‘Qu—«o HMO—4

-
1
.

9
6

O

7 6
—
4

2
0

1
9

1
0 V‘mOOOO HOON—«i O

—4

—'I

e
x
p
e
r
i
e
n
c
e
d

i
n
e
x
p
e
r
i
e
n
c
e
d



O
R
I
G
I
N
A
L
D
A
T
A
S
U
M
M
E
R

C
A
M
P
,

1
9
5
3

 

S
t
a
—

t
i
o
n
s

HNMVLOOI‘Q O‘Ov-l

o—1v—1 1
2
.

1
3
.

1
4
.

1
5
.

1
6
.

1
7
.

1
8
.

1
9
.

2
0
.

I

m‘bvmoxb-mmmxocotshxommhmmmloo

o~

2
3
/
J
u
n
e
/
5
3
,

C
l
i
n
t
o
n

C
o
.

S
t
u
d
e
n
t
s

P
h
e
a
s
a
n
t
s

O
n
l
y

B
*

C
*

D

Lu

A

N

Hal-4

3:
:

3 7 7 0 0 8 5 4 3 5 5 2 1 5 4 7 6 6 3 7

HVHV‘MV‘NNHNMLOC‘OOOV‘NOOV‘I

NNMOQF—MV‘OMLfiOMmr-OV‘V‘NH‘D

mommwmmvoooooxoommmmmm

m

V

3
3

'
8
0

m

1
3

’1
‘
E
x
p
e
r
i
e
n
c
e
d

s
t
u
d
e
n
t
s
.

I-u
p.

P
h
e
a
s
a
n
t
s
L
D
o
v
e

s
,

8.
1
Q
u
a
i
l

a.v\ovvvvv\oomvvvmfimmH.—.ox( H

(
3
*

H H N

H

3 O‘K‘N waOV‘mfi-N I‘VNV‘V‘QHF‘ \O

H
*

NVV‘OVLONMOVV‘LOMMHMVOON‘O‘

Ln

1

NmMmeoMfl‘MN—tV‘MV‘r—iNNN—‘Ln’ml

\o

J

Nl‘V‘LfiVCDMLfiMMOV‘OMNNNMNOIO
co

m

movmmmmmm—cmv—«mHN—«H—cmlm

.10

IX

2
8
5
.
3
3

5
5
:
6
5
.
6
7

a
l
l

s
t
u
d
e
n
t
s

p
h
e
a
s
a
n
t
s

o
n
l
y

p
h
e
a
s
a
n
t
s

o
n
l
y

(
e
x
p
e
r
i
e
n
c
e
d
)

p
h
e
a
s
a
n
t
s

o
n
l
y

(
i
n
e
x
p
e
r
i
e
n
c
e
d
)

p
h
e
a
s
a
n
t
s
,
d
o
v
e
s
.

&
q
u
a
fl

(
e
x
p
e
r
i
e
n
c
e
d
)

(
i
n
e
x
p
e
r
i
e
n
c
e
d
)

39



O
R
I
G
I
N
A
L
D
A
T
A
S
U
M
M
E
R

C
A
M
P
,

1
9
5
3

(
C
o
n
t
i
n
u
e
d
)

  

2
7
/
J
u
n
e
/
5
3
,

L
e
n
a
w
e
e

C
o
.

S
t
u
d
e
n
t
s

'
h
e
a
s
a
n
t
s

O
n
l
y

P
h
e
a
s
a
n
t
s
,

D
o
v
e
s
,

&
Q
u
a
i
l

A
’1

‘
B

’1
‘

C
*

D
G

*
1
1
*

I
J

K

1
2

1
2
.

S
t
a
-

t
i
o
n
s
 

(.1.

LL]

_
—
.
_
—
.
—
_
.
.
_
—
—
.
—
—
-

O

”.4

[s

1
2
:
6
1
.
1
8

a
l
l

s
t
u
d
e
n
t
s

I»

3
2
:
6
3
.
0
0

p
h
e
a
s
a
n
t
s

o
n
l
y

3
5
:
6
8
.
0
0

p
h
e
a
s
a
n
t
s

o
n
l
y

(
e
x
p
e
r
i
e
n
c
e
d
)

mer-ir-(r-lo

3
5
:
5

If)

._
,
O

p
h
e
a
s
a
n
t
s

o
n
l
y

Hvamxob-CD

(
i
n
e
x
p
e
r
i
e
n
c
e

d
)

X
=
5
9
.
6
7

p
h
e
a
s
a
n
t
s
.

d
o
v
e
s
.

C

7—1

a
n
d

q
u
a
i
l

HN

Hv—G

3
5
:
6
1
.
3
3

(
e
x
p
e
r
i
e
n
c
e
d
)

MHNwV‘mMNNNV‘O

M

0—1

3
2
:
5
8
.
0
0

(
i
n
e
x
y
e
r
i
e
n
c
e
d
)

Novmvomhmmmmvvv

V

H

©©MHMI~vmvamHH.—.(

oomHHNmmooHNvmvv-«ml

hmHNMNmNNNNbNooI

vamhvommmmmmm

mwv-‘Ln'fl‘xoMPNv‘v—IMHNMl

QNNNmo~ml

1
5
.

\ovmmmmxofimmmvvmmlxo

m

OMMNxoxoov'v-‘Nvirwmm'o

.—1 r»

O‘K‘MMMO‘O‘O‘V‘MMMQNV‘II"

v—a oo

o

0\

v

o

\o

co

v1

M

m

w

Ln

lv

\0

on

L0

*
E
x
p
e
r
i
e
n
c
e
d

s
t
u
d
e
n
t
s
.

I
/
/
'

40

I
“
W
a
s
.
.
.
.
n
‘
w
u
r
n
'
u
-
‘

3
.
0
1
'
1
.
¢
"
'
I
1
-
:
-
u
,
§



”734' II ’55

1110.355
1.01113 1131 0111111

 

 



MICHIGAN STATE UNIVERS

II 3| II I III IOH IIIIIIIIIIIIIIIIIIIIIII

 

II.


