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CHAPTER. I 

INiRODUCTION 

With th,e encroachment of civilization upon the breeding -areas 

of waterfowl and the prolonged droughts in these, the future of 

waterfowl is, at the present time, a cause for concern . 

While the breeding ueas available to wate.rfowl have been de

creasing, hunting pressure has been increasing. It has been pointed 

out that with increased hunting pressure it may become necessary to 

seek to adjust shooting pressure to particular waterfowl species 

(Grieb and Boeker, 1954). Knowledge of waterfowl migration move-

~ents will be a pr~requisite to any such adjustments. While a mass 

of banding data has been and is being gathered, the migration chro

nology of .waterfowl sp-ecies in various sections of our nation-still 

is not sufficiently well known. 

This study is concerned with the phenology of migration of 

waterfowl species using Fort Gibson Refuge in Oklahoma during the 

1960-61 season . A study of the ecologic relationships existing 

between certain waterfowl speci'es and their use of available feed

ing and restin_g areas on the refuge makes up a secondary concern 

of the problem. Specifically, the objectives of this study we.re: 

1) to determine the phenology of migration of waterfowl species 

using the Port Gibson Refuge in 1960-61, 2) to study ecologic 

relationships between waterfowl species and their use of available 

feeding and resting areas, and 3) to point out any ma~agement 
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implications stemmi;ng from this investigation. 

Since this study was limited in scope to one season and one 

location of study, it does not constitute a guide to be used in the 

establishment of hunting seasons for the several waterfowl species 

in the entirety of Oklahoma, It does, however, form a basis for 

predicting the migration movements of waterfowl species through the 

Fort Gibson Refuge, and thus could conceivably be useful in planning 

hunting seasons for waterfowl species in the vicinity of that refuge. 
' \ 

Further censusing at the refuge would increase the reliability of 

such predictions. 

While the migration chronology data ,obtain.ed could be of use 
/. 

in plan•ing hunting seasons by species, it may, of course, be 

particularly useful to the Oklahoma Department of ~ildlife Conser-

vation in th~ir development of management plans for the refuge. 

The census data obtained, by providing a basis for predicting 
i'." 

migration movements of waterfowl species using the refuge, should 

be useful in planning acreages and planting dates of various food 

crops to be provided for certain waterfowl species. The relative 

abundance of the various waterfowl species on the refuge, their us.e 

of available feeding and resting areas, and the factors affecting 

such use, all suggested by the census data presented, should be of 

use in planning wintering habitat improvements for various species. 

Finally, by comparing the u.,,e made of the Fort Gibson Refuge by 

waterfowl, with the use made of adjacent, non-refuge .. areas, some 

indication of the relative value of the refuge has been obtained. 
' 
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CHAPTER. II 

METHODS 

In order to recognize the migration phenology of waterfowl species 

using the Fort Gibson Refuge during the 1960~61 season, it was nec

essary to establish some reliable method of recording fluctuations in 

the waterfowl populations moving through there. To that end, per

iodic ground censusing of waterfowl using the refuge was conducted. 

Censusing was begun on October 8, 1960, and continued weekly 

through March 27, 1961. Although no complete census was made in 

April, 1961, observations were made on April 1 and 16 to see which 

waterfowl species could be seen on those dates and what their rela

tive abundance might be. 

Censuses were conducted weekly throughout the period of study, 

except no c~nsus was made on the final week end in December, 1960. 

Censuses were made on week ends including Fridays and/or Mondays, 

On one occasion, December 21, 1960, two censuses were conducted at 

mid=week. 

During the six months of censusing, a total of 83 censuses were 

made on 24 week ends for an average of abo.ut 3. 5 censuses per week end. 

When possible four censuses were made each week end, including two 

morning and two evening censuses. On one occasion, rain, and on 

another fog 9 by restricting vision, limited the number of censuses 

that could be made, For various reasons including the personal, the 

number of censuses made was less than four on 5 week ends. On two 
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week ends @bservations of field use by ducks were made which reduced 

the number of censuses made. Five censuses were conducted on one week 

end. 

4 

Censusing was conducted twice daily. The times of censusi~g cho

sen were 8:00 A.M, and 3:30 P.M. It was thought that a majority of 

ducks using the refuge would have returned to the water after early 

morning,field feeding by the time of the morning census. Winner (1959) 

observed that mallard morning flights occurred when light was $till too 

poor for observation and that the greatest length of time spent on feed

ing fields was usually not more than 30 minutes. The time of the even= 

ing census, 3:30.P.M., was chosen to allow sufficient time for censusing 

before darkness. Winner (1959) found that the time of evening feeding 

flights of mallards varied greatly from day to day. It is probable 

that the time of evening censusing had little correlation with feeding 

activity. 

In order to compare censuses taken throughout the course of this 

study, it was necessary to keep the area censused constant. If the 

entire refuge area had been censused, it would have been necessary to 

walk several miles during rainy periods in order to view the entire 

shoreline. The time spent in such a complete inventory would, it was 

thought, have been excessive to the point that censused waterfowl 

would become so mixed with those not yet censused that censusing would 

become extremely complicated. Soon after field work was begun, it was 

found that seven observation stations could be used in observing a 

large portion of the refuge ~rea and that even in rainy weather, enough 

points or stations could be visited to keep the censused area constant. 

Normally, these seven stations were accessible by automobile since dirt 

roads connect them; however, when rainy weather made these dirt roads 



5 

impassable, tt was necessary to walk to six of the observation stations. 

Although one station was not visit;ed during periods of inclement weather, 

the area censused did remain constant, since another of the stations 

could be used in viewin,g the area normally observed :from this one station 

which was inaccessible. 

Waterfowl moving to and from grain fields, and those seen on these 

fields were also censused, these grain fields were visible from one of 

the seven observation stations or were visible during travel to the 

various observation stations. 

During October, November, December, and January, five estimates of 

waterfowl numbers present :i:n a portion of North Bay of the Fort Gibson 

Reservoir were obtained on the same days that censuses were made at 

the refuge. The area censused at North Bay was only about 150 acres in 

area, whereas the water area censused at the refuge included 950 acres. 

In order to compare the abundance of waterfowl species observed on these 

are,as, the numbers of each species censused was converted to number per 

acre. 

Waterfowl were censused in a manner similar to that described by 

Grieb and Boeker (1954). When ducks and geese were seen in relatively 

small groups, not more than 200 individuals, it was possible actually to 

count each member of the flock. Usually, however, the number present 

in each waterfowl flock was estimated as reliably as possible, When 

flocks c@ntained more than about 200 ducks, when ducks were moving 

about rapidly in a flock, or when high winds and long observation dis

tances caused some members of a flock to be periodically hidden by 

waves, individual enumeration of flock members was almost impossible. 

Thus, waterfowl groups were- u-sually censused by subdividip.g each group 

into blocks of 10, 50, @r 100 individuals. An estimated flock total 



was obtained by totaling blocks counted in that flock and multiplying 

this total by the number in each block. 

Many times, as might be expected, a large gr<l>up of waterfowl was 

found to contain more than one species. When this occurred, it was 

necessary to estimate the group total then estimate the per cent of 

each species in the entire group. Application of these percentages to 

the group total made it possible to calculate the approximate number of 

each waterfowl species in the group. 

A 30=pow,er spotting scope was used in estimating waterfowl numbers 

and identifying waterfowl species. Although sevenmpower binoculars 

were useful at times in identifying waterfowl in flight, they were 

found to be much less useful than the spotting scope for most field 

identification. 

The waterfowl nam~s used here are in accord with the 1957 edition 

of t_he American Ornithologists Union's check list. No attempt was made 

to distinguish between lesser and greater scaup in this study; however, 

since most of the scaups found 4.n Oklahoma are lesser scaups, it is 

assumed that few greater scaups were censused. 

Water~owl were usually identified to species while they were 

sitting on the water or on land; however, on oc~asion, it was nee= 

.,· essary to identify them in flight. For flight identification, 
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Peterson's Field Guide .t2, Sh! Eastern Birds proved helpful. Van Tyne 

(1956) states "the ornithologist has'the advantage of what may be called 

the 'Roger Peterson effect' for, thanks to Peterson, identification of 

birds in. the field has become a science in itself." 
·', 

As noted above., waterfalifl were.on occasion censused while· they were 

in grain fiel.ds. Although such feeding activity was not observed every 
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weekends, record was made of the number of each waterfowl species cen= 

sused in certain grain fields. Admittedly, these observations do not 

form a basis for asserting food preferences of the various species 

since the observations were restricted to week ends and grain field 

usage could have varied during the week~ The observations of field 

usage do, however, indicate the relative use which certain waterfowl 

species made of the grain crops on week ends of this season. 

8 

In order to determine which water areas on the refuge attracted 

greatest numbers of certain waterfowl species and to determine reasons 

for any apparent preferences, seven areas were delineated to be studied. 

These areas were visible from the seven observation stations normally 

used in censusing throughout the season. Figure 1 illustrates the loca= 

tion of these stations on the refuge and shows the seven study areas 

viewed from each, 

During February and March, record was made of the number of each 

species present in each of these areas, Waterfowl abundance noted dur= 

ing 21 censuses made during these two mon~hs was correlated with the 

respective acreage of each area to_ reduce numbers censused to number 

per acre, The relative abundance of each species censused then was 

determined for each area. 

Three factors, amount of shoreline cover, degree of µ,_rotection 

from winds, and relative water depth were considered in evaluating 

use of each area. 

The protection from north and northwesterly winds afforded water= 

fowl by each area was guaged by the directional layout of each area. 

Directional layout of each area was obtain~d from a map traced from 

an aerial photograph of the refuge, and from observations made at 
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the refuge of such wind protection, 

The area of each of the seven censusing areas was determined with 

a planimeter. A map traced from an aerial photograph, scale 8" to one 

mile, was used in acreage determinations which are present.ed in Figure 2, 

The water depth of each study area was compared by calculating the 

approximate atfeas of various depth ranges in each area. A contour map 

of the refuge, mad~ prior to the partial inundation of the refuge area 

by Fort Gibson Reservoir, was used in determining water depths in each 

area.·.: A planimeter was used to determine the acreages present between 

adjoining contour lines in each area, These acreages represented areas 

of certain depth ranges in each study area. Now the normal water level 

of the reservoir is about 554 feet, In order to approximate the shore

line of the refuge water area on this map 9 the 555 foot contour line on 

the map was outlined. The areas of various depth ranges in each study 

area were calculated from this base datum. 

After the acreages of each depth ra9ge in each area had been calcu

lated they were divided by the total acreage of each respective study 

area. Thus the percentage which a depth range made of .the total area 

was determined. 

Shoreline cover of each study area was determined by visual survey 

and estimation of cover types and densities. Cover was noted that was 

not more than 50 feet from the waterline. Because this vegetation 

survey was limited by time, only overstory and understory cover which 

might affect waterfowl visibility of shoreline surroundings was measured. 

No attempt was made to make an intensive study of aquatic plants avail

able in each area, but amount and density of smartweeds along the shore

line were noted, Cover depsities were estimated and given numerical 

ratings of I, II, III, and IV, Cover rated l occupied 0-·25% of space 
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available; that rated II occupied·25=50% of available space; that 

rated III occupied 51-75%; while, that rated IV occupied 75-100% of 

available space. The shoreline in each study area was paced and the 

lin.ear amount of each cover type along the .shoreline in each area was 

noted. Cover types included shoreline having persimmon, willow, and 
·, 

buttonbush. in any combination, shoreline devoid of any of these plants 

and essentially bare of cover that would tend to obstruct waterfowl 

vision of surrounding shoreline, and shoreline on which smartweed was 

present. The persi!11Illon-willow type was given 4 different density 

ratings; smartweed was given 3 ratings. It was possible for an area 

to be both persimmon-willow type and smartweed type, or both open 

type and smartweed type. The percentage of each of tnese types and 

densities of the total shoreline in each area is presented in Table 12. 



CHAPTER III 

DESCRIPTION OF THE STUDY AREA 

The study area included Fort Gibson Refuge and its vicinity, in-

eluding certain corn fields located not more than two miles west of 

the refuge. Fort Gibson Refuge is located on Jackson Bay of the Fort 

Gibson Reservoir in northeastern Oklahoma. Its approximate position 

I 

in the state is illustrated in Figure 2. A portion of North Bay, also 

on Fort Gibson Reservoir and about 3 miles north of the refuge, was 

also a part of the study area, 

Fort Gibson Reservoir, 19,100 acres in area at power pool level, 

is located on Grand (Neosho) River about 5 miles north of Fort Gibson 

and 12 miles northeast of Muskogee, Oklahoma. Closure of the reser-

voir was started in June, 1949, and was completed in September, 1959. 

Regulated storage in the reservoir was operated as a detention reser~ 

voir until June, 1952. Impoundme~t of power pool to elevation 554.0 

began in October, 1952, and the top of power pool was reached in 

March, 1953. 

During the fall of 1958, the state-operated Fort Gibson Game 

Management Area, located on Jackson Bay of Fort Gibson Reservoir, was 

conve-rted to a waterfowl refuge. This is operated by the Oklahoma 

Depar,tment of Wildlife Conservation as a federal aid project. The 

total area of the refuge is approximately 3,250 acres, of which, 950 

acres is water area. The relation of this water area to the land 

11 



area on the refuge is illustrated in Figure 2. 

Duck and Fletcher (ca. 1944) point out that the oak=hickory forest 

game type in Oklahoma is bounded on the west by the Grand River. The 

tallgrass prairie type begins just west of Grand River in northeastern 

Oklahoma; several small areas of postoak=blackjac.k type appear to 

represent an ecotone in this area, Jackson Bay, in the southwestern 

section of Fort Gibson Reservoir, apparently lies in this ecotone type 

with oak-hickory on shorelines on the eastern shore of the reservoir 

and tallgrass prairie to the west, Most of the refuge land area, 

located immediately west, north, and south of Jackson Bay, as; seen in 

Figure 2, could be designated ecotone betwe.en tallgrass prairie and 

postoak=blackjaclc Some of the refuge area approaches the ta.ll;rass 

prairie in appearance, but overall the refuge land area is similar to 

the savannah type as described by Odum (1953), with postoaks, black= 

jacks, and various small hardwoods scattered about grassland, 

Before the game management area was converted into a refuge and 

while the area was being; managed primarily for production of quail 

and prairie chickens, a total of 2lj400 trees and shrubs were planted 

on 13 acres within the area to increase cover, Thus some small areas 

on the refuge have cover that is somewhat densei than it would have 

normally been, had plantings not been made, 

Along much of the shoreline of the refuge there was an abundance 

of gravel. G~nerally speaking the shoreline does not have a marshy 

appearance with a rank aquatic growth. Aquatics are present along 

12 

much of the shoreline, and smartweeds are abundant in some areas, Persim= 

mon, willow, and 9oottonbush are the three plants forming the limited 

overstory and under.story vegetation levels of the shoreline, 
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Observations and signs indicate that some potential waterfowl preda= 

tors are using the refuge. Throughout this study, however, there was 

no indication that predation was at all significant. Coyotes, raccoons, 

owls, and eagles are at times present on or over the refugeo 



CHAPTER IV 

RESULTS OF FIELD INVESTIGATIONS 

Relative Abundance of Waterfowl 

Censused Throughout Study 

The relative abundance of each waterfowl species censused at the 

Fort Gibson Refuge during the 1960~61 censusing period is presented in 

Table 1. This table contains the percentage which each species com

prised of the total number of waterfowl censused throughout the six 

months of censusing. It also lists the percent which each species made 

up of the total number of waterfowl censused during each month of cen

susing. 

Mallards made up 80,34% of all waterfowl censused throughout the 

censusing period of October, November, and December of 1960, and Jan= 

uary, February, and March of 1961. Of all waterfowl censused in Oct

ober, 1960, the mallard constituted 40.6%. They made up 85.43% of all 

waterfowl censused in November; 97.49% of those censused in December; 

94.72% of those censused in January; 77.26% of those censused in 

February, and 31.71% of those censused in March, 1961. 

Considering the entire censusing period, the common merganser was 

second in abundance on the refuge. On a monthly basis, however, it 

was second in abundance only in December, 1960 and January and February 

of 1961. The common merganser was an important overwintering duck 

species on the refuge on a basis of relative numbers present. 
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TABLE 1. 

RELATIVE ABUNDANCE OF WATERFCML, OVERALL AND BY MONTH -
FORT GIBSON REFUGE, OKLAHOMA, 1960-61 SEASON. 

'%. of '%. of '%. of '%. of 
Waterfowl Total Total October November December 
Seecies Censused Censused Total Total Total 
Mallard 125,091 80.34 40.60 85.43 · 97 .49 
Common Merganser 9,526 6.12 - .31 1.13 
Snow Goose 6, 70J 4 .. 31 13.66 .90 .02 
Scaup 3,991 2.. 56 20.88 4.95 .06 
Blue Goose 2,694 1. 73 4.38 .43 -
Canada Goose 1,823 1.17 6.41 1.02 .93 
Redhead 1,287 .83 .06 3.37 -
Green-winged Teal 1,258 .81 .65 2.19 .23 
Ring-necked D~ck 843 .54 .11 . 29 -
Shoveler 527 .34 5.66 .11 -
~erican Widgeon 487 .31 3.48 .03 -
Pintail 409 • 26 .94 .17 .01 
- -
White-fronted Goose 339 • 22 .02 - -
Gadwall 317 . 20 2.58 .18 -
Hooded Merganser 173 .11 - . 29 .12 
.Blue-winged Teal 6-5 .04 ~36 - -
Ruddy n-.:ick 5-3 .03 .19 .10 -
Bufflel).ead 42 .03 - .11 
¢anvasback 37 .02 .02 .09 -. 
~ommon Goldeneye 26 .02 - .02 -
Black Duck 10 .01 - - - -
Whistl:f,.ng Swan 3 .002 - .01 

l of 
January 
Total 

94.72 
5.01 

.09 
-
-
.15 
-
.01 
-
--
-
-
-
.01 
-
.01 

--
-

% of 
February 
Total 

77. 26 
17 .95 

1. 87 
.12 

1.17 
.11 
.03 
-
.66 
-
.09 
. 59 
-
.01 
.07 
-

-
.05 
.02 

'%. of 
March 
Total 
31. 71 
10.44 
30.30 

2.18 
11.84 
3.70 

.09 
2.08 
3.40 

.07 

.99 

.49 
2.22 

.19 

.03 

.23 

. 01 

.03 

...... 
(J\ 
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The snow g<>ose was third in relative abundance throughout the cen-

susing period. In March, 1961, it vied with the mallard for first 

place in abundance. 

Scaups followed snow geese in relative abundance througho·ut the 

entire censusing period, and were especial,y abundant during October and 

November, 1960 and ~arch, 1961 . 

. Following scaup in order of their relative abundance of all water-

fowl censused throughout the entire censusing period are the blue goose, 

Canada goose, redhead, green-winged teal, ring-necked duck, shoveler, 

American widgeon, pintail, white-fronted goose, gadwall, hooded mer-

ganser, blue~winged teal, bufflehead, ruddy duck, canvasback, common 

golden.eye, black duck, and whistling swan. 

Listed in order of their relative abundance of ~11 waterfowl cen-

sused during October only in 1960 were the: mallard, scaup, snow goose, 

Canada goose, shoveler, blue goose, American widgeon, gadwall, pintail, 

green-winged teal, blue-winged teal, rudqy duck, ring-ntacked duck, red-

head, canvasback, and white-fronted gopse. 

Listed in order of their relative abundance of all waterfowl cen-

sused during November only in 1960 were the: mallard, scaup, redhead, 

green-winged teal, Canada goose, snow goose, blue goose, common mer-

ganser, ring-necked duck, hooded merganser, gadwall, pintail, shoveler, 

bufflehead, ruddy duck, canvasback, American widgeon, common goldeneye, 

and whistling swan. 

Listed in order of·their relative abundance of all waterfowl cen-

sused during December, 1960, are the: mallard, common merganser, 
.:\ 

Canada goose, green-winged teal, hooded merganser, scaup, snow goose, 

and pintail. 



Listed in order of their relative abundance of all waterfowl cen

sused during January, 1961, are the: mallard, common merganser, Canada 

goose, snow goose, green~winged teal, ruddy duck, and hooded merganser. 

Listed in order of their relative abundance of all waterfowl dur

ing FebJ:;'uary, 1961, are the: mallard, common merganser, snow goose, 

blue goqse, ring~necked duck, pintail, scaup, Canada goose, American 

widgeon, hooded merganser, common goldeneye .. rerlhead, black duck, and 

gadwall. 

Listed in order of their relative abundance of all waterfowl cen

sused during March, 1961, are the: mallard, snow goose, blue goose, 

common merganser, Canada goose, ring-necked duck, white-fronted goose, 

scaup, green-winged teal, American. widgeon, pintail, blue-winged teal; 

gadwall, redhead, shoveler, hooded merganser, black duck, and canvas

back. 

Migration Phenology 

18 

Census data, presented in Tables 2, 3, 4, 5, 6, and 7, point out 

the use made of the Fo;rt Gibson Refuge by waterfowl and indicate the 

migration phenology of certain species using the refuge during the 

1960-61 season. With one exception, a single mid-week census, these 

data are composed of week end observations. The possibility that mi

gration movements occurred betw~en censusing periods must be recognized. 

This study is nevertheless based entirely on weekly observations with 

the belief that the major migration movements of certain waterfowl 

species using the refuge during the 1960-61 season are pointed out. 

Grieb and Boeker (1954) state that weekly ground waterfowl censuses 

show a regular, definite yearly pattern of fall migration, by species. 
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TABLE 2. 

WATERFOWL. CENSUS .. FT. GJ BSON WATERFOWL REFUGE, OKLAHOMA, OCTOBER, 1960. 

-----
Moro Ins C9nsus 

Waterfowl D1x 2f Mon:th_ 
~s .,.....L _ _li._ 16 . _u__ _ _n_.., __ 22 32 
Gees et 

Canada 14 4 10 27 80 75 
Show 28 30 200 195 200 90 

~"' 

12 8 ~o 59 70 12 
I te-fronted ... 2 ... ----l Geese - 54 44 _E!!L._ gt!l .150 177 . . - -

u ~a 
MaUard 19 27 395 300 810 238 
Green~lnged Teal u 6 
B1ue-wif'l$ed Teal 30 
Pintail 11 15 l 2 
Ameri~~ldgeon - l 120 
Shoveler ' 276 ·;,, .. 
Gadwa 16 20 9 
Scaup ' - 6 400 700 
Redhead .. 
Can11asbac:k 2 
Ring•nec:ked Duck 6 .. 
Bufflehead 
Common Goldeneye ... 
Ruddy Duck .. 
Common Merganser 
Hooded Merganser 
Black Duck ;.. - --Total Ducks 0 11L. 21- _6!l4 616 1522 __,_Ul3 

Even Ing Census 
Waterfowl Day of Month 
!eecies .........- - §' . I----rc . :::n::-- l!L._. ~B SD 
Goose: 

Canada 55 50 4 70 70 80 
Snow 41 38 120 107 100 
Blue 12 10 40 45 50 
Wh He .. fronted .. --!!!al Geese 55 (} __ lOL }g ...§0 222 ~--

Dtic!<sa 
Mallard 1 6 35 684 ~00 
Green-winged Teal 17 1 1'l 
Slue-winged Teal 
Pintail ... 20 30 
American Widgeon .. ... 22 15() 
Shoveler ... .. 200 
Gadwdl i2 150 
Scaup 50 600 
Redhead 5 
Canvasbaclc 
Ring-necked Duck 2 1 
Bufflehead 
Common Goldeneye 
Ruddy Duck 3 13 
Common Merganser 
Hooded Merganser .. 
Black Duck - -

Total Ducks 29 
1 . 26_______ . ~-- -------..ll-----~- 2qL_ __ .J,lSL__.....,gJ.!Q__ 
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TABL1i 3• 

WATERFOWL CENSUS - FT. GIBSON WATERFOWL REFUGE, OKLAHOMA, NOVEMBER, 1960. 

-----,.-------------..,..----------------------Morning Censu1 
Waterfowl -------------........ ~.!.L!!Ll!!!!l.!b. ____________ 
~peel!,!, _______ 5 6 1g ____ JJ ___ _,_ 1_9 __go_.., 26 2L_ 
Geeset 

Canada 3 3 35 37 37 36 
Snow 60 23 24 
Blue 1_5 17 13 l l 
Wh I te•fron ted .. - ----------------- -..--..-------

Total Geese 0 75 43 ~-----~-5 __ -11-_,__L __ .17 __ ---
Ducksi 

Mallard 1850 1946 2305 ?724 1l99 2500 2200 1950 
Green-winged Teal 200 90 32 20 2 4 
Blue-winged Teal ... 
Pintail 10 7 
American Widgeon .. l 
Shoveler 
Gadvall 15 4 
Scaup 300 
Redhead 4 250 
Canvasback 7 .. 4 
Ring-neckeq Duck .. 
Bufflehead 7 5 
Common Golden eye ... 
Ruddy Duck 
Common Merganser - 3 3 16 n 70 
Hooded Merganser ... 22 '"25 18 7 
Black Duck 

!2_!!!_!uc ks [254 _. 2?00 ___ 23ae -- 2013 12s2-=-: __ 2s'7Y ... _2336 ..=-2002 --~ 

S!.1!l.U!S..9..!i.!W!.! 
Waterfowl ___ ...ht..,!'f. Month _ , _ . 

§11.!CL-?f.:....... - 4------~-.....i---~-----ig _____ 13 go ---7-= 
llee3iU 

Canada 70 80 3 3 37 37 
Snow 80 100 23 Z1 
Blue 30 50 17 14 l 
Wh I h-fronted 

Total .Geese -- 180 --~;o--------.2!. __J7--::1f·-: 44 ~------;-- ----::-__,_ --
Ducks: 

Mallard 480 1970 2067 2910 3255 271; li:!39 
Gre@n ... tn ged Teal 150 160 15 ioo • 43 
Blue-winged Teal .. .. 
Pintail 4 40 3 
American Widgeon 5 ' 1 2 
Shoveler · 40 
Gadwall 20 ,o 
Scaup 500 850 200 l 
Ri.,qjhud 150 650 200 .. 6 
<lanvasbac-k 8 7 ... 1 
_Ri n13•n ecked Duck 100 -.. 8 
Bufflehead so .. 
CoilUIIOl'I Golden eye 3 6 
Ruddy Duck 7 15 15 
Common Merganser 7 ' Hooded Merganser 3 17 ll.7 
Black Duck . .. 

)slll_Dus;.k!!! ~----l.Sl!...- ,,e 26QS - 31l6 --l22L_~·~L - UZ~ 
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TABLE 4. 

WATERFOWL CENS US - FT. GIBSON WATERFOWL REFUGE, OKLAHOMA, DECEMBER, 1960. 

Waterfowl 
Sp<?ci es 

Geese t 
Canada 
Snow 
Blue 
White-fronted 

Total Geese 

Du ckst 
Mallard 
Green-winged Teal 
Blue-winged . Teal 
Pintail 
American Widgeon 
Shoveler 
Gadwall 
Scaup 
Redhead 
Canvasback 
Ring-necked Duck 
Bufflehead 
Common Goldeneye 
Ruddy Duck 
Co11mon Merganser 
Hooded Merganser 
Black Duck 

Total Duck, 

Waterfowl 
Spec I es 
Geese t 

Canada 
Snow 
Blue 
Wh I h •fron ted 

Tobl Geest 

Ducki t 
Mallard 
Green-winged Teal 
Bl~e-Wlnged Teal 
Pinta il 
A~er ican Widgeon 
Shoveler 
Gadwall 
S.:au p 
Redhead 
Canvasback 
Ring-necked Duck 
Buf flehead 
Co-on Goldeneye 
Ruddy Duck 
Co••on Merganser 
Hooded Merganser 
Black Duck ------.-

Total Duc ks 

Morning Cen1us 
--~---------_]_!L.2f Month ------__ 4 ____ ..l.Q_ ___ ~ll __ _:,_ ____ l.L_· ___ _n_ ___ . _ _,2...,1..._ __ 

37 34 

1 __ .. __ 
38 34 

3250 1276 

6 

34 37 
6 

-----
-·---~--- ·JL 

1500 3700 
5 

2 

• 

37 

r, 

3150 
14 

140 

37 

3000 
10 

6 

_3 ... 28""8,.,_ __ J.31§. _____ !_M_O __ . ___ 3.z.44 3141--~--

fu!!.l~n.~ 
--------------.hX-2:LMon~--------------, __ --- ___________ _.1 ____ L _______ .Jl ______ 21 _ 

--------

37 

- - -
37 -----=---------=:::_-_-_:-_-_:-__ -_-_-=.:= 

2900 

1 

155 
12 

3105 

3000 1500 
3 

1 

12 

3130 
31 

4 

3 

3168 
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TABLE 5. 

WATERFOWL CENSUS• FT. GIBBON WATERFOWL REFUGE, OKLAHOMA, JANUARY, 1961. 

Waterfowl 
Spec lo 
Geeset 

Canada 
Snow 
Blue 
Wh ite•fro=.:n""'t..,e:.:d,__ __ 

Total Geese 

Ducks, 
Mallard 
Green-winged Teal 
Blue-winged Teal 
Pintail 
American Widgeon 
Shoveler 
Gaciwall 
Scaup 
Redhead 
Canva sback 
Ri ng-necked Duck 
Bufflehead 
Common Goldeneye 
Ruddy Duck 
Common Merganser 
Hooded Merganser 
Black Duck 

Total Duc ks 

Waterfowl 
fua.ec i es 
Gees et 

Ca nada 
Snow 
Blue 
Wh ite-fronted 

'ro°'hl Gees;---.--,.-

Ducks a 
Mallard 
Green-winged Teal 
Blue-winged Teal 
Pi nta il 
A•erlcan Widg eon 
Shoveler 
Gadwall 
Scaup 
Redhead 
Canvasback 
Ri ng- necked ,Duck 
Bdflehead 
Common Golden eye 
R1J ddy Duck 
Co••on Mtrganser 
Hooded Merganser 
Black Duck 

Total Ducks 

Morn Ing Census 
------- Du..2f Month __________________ _ 

_2 _____ L ___ ..1s_ ______ n ______ 22 2a 29 

3B 
3 

1950 

40 

1990 

3 3 
4 
3 3 

- -----------~ 
3 

1_ _____ 3. ________ 1. _________ 3__ ____ 3 __ 

2400 

120 

2520 

1950 
1 

1 

2200 

... 

3 

.SY..!!!.l!!.LC e~! 

3750 

245 
1 

1050 

10 

1300 

1 

52 

----------------------~-of Mon th -----------------------·----- 1__ __ 8 _______ 15- 21 ____ 22 _____ 28 _____ 2,2, __ 

4 
3 

3450 

370 .. 

3370 
4 

2 

199 
1 

3 3 3 
4 4 

3 

- - -_1 _ _ ___ 1 _______ ) _____ 4 - ----~-

2100 3000 

200 100 

2775 

31 2 

2260 

125 10 
2 ---- - ---- - ----- ------ - -----~ - ---·---- --

3820 3576 23.00 ___ '.ilQ.Q. _____ 39.n __ 2385 2262 
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TABLE 60 

WATERFOWL CENSUS - FT. GIBSON WATERFOWL REFUGE, OKLAHOMA, FEBRUARY, 1961. 

--------·-------------------------------------------------------
!2.!:.!tln~~ 

Waterfowl __ - ---- .------------- Du_of _llq_n th _____________________ -----
S2ec i es 

_ _5... ____ 6 _______ n ________ 1.2 ______ 18 20 26 ______ 27.. 

Gttat1 
Canada 5 5 5 
Snow 3 3 3 3 3 120 130 
Blue 1 l 1 60 95 
Wh I h-fronted ----

Total Geese 4 9 ______ 5 _________ 2-.,.. ______ 3 ______ _1__ __ 180 ---~65 

Oucka• 
Mallard 1669 2248 1582 1537 1410 818 850 1280 
Gre~n-wi nged Teal 
Blue-winged Teal 
Pintail l 4 7 9 4 70 
American Widgeon 4 23 
Shoveler 
Gadwall 2 
Scaup 
Redhead 8 
Canvasback 
Ri ng-necked Duck 4 17 23 
Bufflehe,d 
Co11111on Golden eye 6 5 
Ruddy Duck 
Common Merganser 12 7 609 323 64 93 610 50 
Hooded Merganser 4 
Black Duck 2 1 

!~tal Duck a 1682 2259 . ____ 2204 ___ 1882 ___ lfi!_ __ _i]O 1468 14 ~2 

Even Ing Censu§_ 
Waterfowl ---------------- Du of Month ________ _ 
~c..P e:,.;;cc..:.i.:.e•=-------- 4 5 ______ 11 ____ lL__ 18 _____ -1.L ___ gs__ 26 

Gees et 
Canada 5 5 5 5 
Snow 3 3 3 3 200 1 2 
Blut 1 l 130 85 
White-fronted 

Totaltieese ______ ------ ------------------------
9 4 ____s _____ 8 --- 8 __ -13Q._ _ _ __ 2o6 

Du ckst 
Mallard 1731 2323 1877 1747 1500 1203 11 41 938 
Green-wi nged Teal 
Bl ue-winged Teal 
Pintail 1 6 25 20 17 10 5 
American Widg eon 2 
Shovel er 
Gadwal l 
Scaup 25 l 13 
Redhead 
Canvuback 
Rlng•necked Duck 50 4 74 16 24 
Bu fflehead 
Couon Goldeneye 2 2 
Ruddy Duck 
Coamon Mer gan ser 818 403 736 300 262 695 755 
Hlloded Merganser 5 4 10 
Black Duck - - - - - 2 

Tohl l'.5ucks 3400 _ 2128 --- 2623__ 2159 -- 1524 _____ 1560 ____ 1877 _ 1732 
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TABLE 7. 

WATERFOWL CENSUS - FT. GIBSON WATERFOWL REFUGE, OKLAHOMA, MARCH, 1961, 

Water fowl 
Sp eel es 

Geesei 
Canada 
Snow 
Blue 
White-fronted 

Total Get•-•----

Ouckaa 
Mallard 
Green-winged Teal 
Blue-winged Teal 
Pintail 
American Widgeon 
Shoveler 
Gadwall 
Scaup 
Redhead 
Canvasback 
Ring-necked Duck 
Bufflehead 
Common Gol deney e 
Ruddy D\jck 
Common Merganser 
Hooded Merganser 
Black Duck 

TotaJ Ducks 

Waterfowl 
Spec:i es 

Geese a 
Canada 
Snow 
Blue 
White-fronted -----

Total Geese 

Ducks, 
Mallard 
Green-winged Teal 
Blue-winged Teal 
Pintail 
Amer ican Widgeon 
Shovel er 
Gadwall 
Scaup 
Redhead 
Canvasback 
Ring-necked Duck 
Butflehead 
Common Goldeneye 
Ruddy Duck 
CoM111on Mergans er 
Hooded Merganser 
Black Duck 

Totel Ducks 

Morn Ing Census 
________ Duyt Month _____________ ---

_J_ ____ L __ __J1 ________ 1L. ---- 12 -- 20 26 ___ 2a.,7 

5 5 140 130 
... 130 35 122 1000 1150 

BO 42 70 360 390 
_15 ____ 65 - - 65 - 6 .. 15 ------------,.-------------

---- - -----· __ 6 __ 2lQ_ _____ _jI_ __ _ll2 

308 
3 

8 

130 

1060 
8 

6 

452 
6 .. 

5 
20 

44 243 
2 

2 1 -

339 

4 

2 
40 

4 

30 

46 

73 
13 

8 

7 

173 
7 

4 

13 
13 
16 

21 
2 
6 

41 

17 

44 
2 
4 

28 

2 

32 

-i·=s1,---~1~1i=1 __ .:i.,,..,2""'6----,!."is ___ -1Q.1_~4 -=11=2'--_ _ ,m 

Evening Census 
___ OU-Qi Month 

---..:4 ___ _..5, ____ 1,1 u__ ____ !L ___ J.L __ _,2._6 ____ _,,,22. 

5 5 140 130 
35 1 1 34 77 1000 1000 
25 2 2 38 63 360 360 

6 6 15 13 65 65 ---- --------------------- -----60 -- 1_ ____ 6 _____ -9 _____ ,2,g ~ !_565 1555 

664 
12 

6 
15 

3 

55 

189 

521 
4 

52 
14 

6 

50 

366 

509 
18 

49 
10 

182 

195 
2 

456 
6 

3 

30 

10 

.. 
85 

56 
87 

3 

9 

20 

21 

104 
109 

3 

3 
50 

130 

46 

29 
5 
9 
1 
6 
6 
9 

2 
22 

130 

24 
23 

4 

23 
1 

95 

5 

1 

1 1 --------_ID __ l,013_ ___ _9§L __ m ___ l.9~ __ _!!L _ __..2,,..29..___ __ 1a .... , 



MALLARD. Mallards made up about 80% of the total number of waterfowl 

censused at the Fort Gibson Refuge throughout the course of this study. 

They were first sighted, by this investigator, on the refuge dur

ing the week end of October 15-16, 1960. A ~ignificant rise in the 

mallard population was noted on the morning of October 22, when 395 

mallards were counted, as compared to only 27 being counted the morn

ing of October 16, 1960. Only 35 mallards were counted on the cen

susing area on the evening of October 22. During the final week end 

in October the mallard population continued to increase until a peak 

number of 900 was noted on the evening of October 30, 1960. Crail 

(1951) reporteq that mallard flights begin to build up in Missouri 

at the end of October. 

By the next week end, November 5-6, 1960, the mallard popu

lation using the refuge had more than doubled. Whereas 900 mallards 

were noted on the evening of October 30, 1960, 1,850 were censused 

on the morning of November 5, 1960, and on t hat evening 1,970 mallards 

were tallied. The following morning 1,946 mallards were censused and 

on the evening of November 6, 2,067 mallards were estimat_ed to be on 

the censusing area. Thus a significant increase in the mallard popu

lation occurred the first week end in November, 1960. Bellrose and 

Sieh (1960) reported spectacular waterfowl flights in the Mississipp i 

Flyway from October 31 through November 3 in 1955; from November 6 

t hrough November 8 in 1956; and from October 23 t hrough October 25 i n 

1957 . They noted t hat an observer in Minnesota reported th~t the 1957 

f l ight w~s composed largely of mallards. 

As indicated in Table 3, the peak mallard population in November, 

1960, was recorded on the week end of November 12-13. On the morning 

25 



of November 13, 2,724 mallards were censused, while on that evening 

3,255 were estimated ~o be on the censusing area. Crail (1951) re 

ported that in Missouri the fall peak of the mallard population was 

reached about November 10 in 1947, about November 30 in 1948, about 

October 25, November 15, and December 15 in 1949, and about November 15 

in 1950. 

Throughout the third week end in November, 1960, the mallard popu

lation remained at a level slightly below that noted the week end of 

November 12-13, 1960. On the morning of November 20, 2,500 mallards 

were censused, and on that evening 2,713 were noted . 

On the ev~ning of November 26, 1960, only 1,839 mallards were ob

served on the cen~using area, while 1,950 were censused on the morn

ing of November 27. Thus the mallard population decreased during the 

final week end in November, 1960. Bellrose (1944), in repor~ing a 

five-year average, 1938-1942, of the seasonal migration of the mallard 

in the Illinois River Valley, illustrated that the peak in the popu

lation occurred November 23-29. After this peak was reached the 

population declined steadily through mid-January. Bellrose did, 

however, in illustrating the chronology of the 1942 mallard flight in 

the Illinois River Valley, show that the peak of the flight that year 

was reached about November 18, after which the population decreased 

sharply. These peaks, although in most cases occurring later than was 

noted at the Fort Gibson Refuge in 1960, do parallel the peak observed 

at the refuge in November, 1960. The refuge population did not, 

however, continue to steadily decline through January, as Bellrose had 

obse~ved, but increased to a level slightly higher than the greatest 

mallard population recorded during November. 

26 
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On the morning of December 4, 1960, 3,250 m~ilarqs were censused, 

constituting a sharp increase over the number observed during t he 

final week end in November. A decline in the mallard population was 

noted on December 11, when only 1,500 mallards were censused. The 

p9pulation increased again the following week end, and numb~red about 

3,000 on both the morning and evening of December 21, 1960. 

On the morning of January 2, 1961, 1,950 mallards _were esti-

mated to be present on the censusing area. No evening census was made 

on this date . During January, evening censuses on five occasiorts were 

higher than morning censuses of the same dates. Perhaps this is a 

result of mallard feeding activity being greater at the time of the 

evening census. Since no evening census was made on the refuge on the 

evening of January 2, 1961, and since there is a strong possibility 

that such a census would have been considerably higher than the morning 

census of January 2, it is not known if the mallard population was 

' ' 

actuall y lower on January 2 t han that noted December 21, 1960 . 

On the evening of January 7, 3,450 mallards were censused. The 

following morning, January 8, 2,400 were tallied, while on that even-

ing 3,370 were censused. 

Only 1,950 mallards were censused on the morning of January 15, 

whil e 2,100 were noted that evening. This decrease from the mallard 

size of January 7-8 possibly represents a migration flight from the 

refuge. 

The -mallard population at the refuge rose again on the week end 

of January 21-22. On the morning of January 22, 1961, 3,750 mallards 

we~e censused; but on that evening only 2,775 were censused. 
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Only 1,050 mallards were observed on the morning of January 28, 

1961, while 2,250 were censused the evening of January 29. Apparently 

the drop in the mallard population noted on the evening of January 22, 

1961, was the beginning of a somewhat gradual population decline assoc

iated with the annual spring migrati~n. 

Evening censuses made in February, 1961, show a steady decline in 

the mallard population from a high of 2,323 on February 5 to a low of 

938 on the evening of February 26, 1961 (Table 6). Although morn-

ing censuses of February do not show such a steady decline, it is noted 

that the mallard populbtion observed on mornings dropped from a high of 

2,248 on the morning of February 6 to 850 and 1,280 on the mornings of 

February 26 and 27, respectively. 

As noted in Table 7 the mallard population using the refuge co~

tinued to decline in numbers during March, 1961. On the evening of 

March 4, 664 mallards were censused. On the following morning 1,060 

mallar~s were noted, and on the evening of March 5, 5Zl mallards were 

censused. Only 456 mallards were estimated to be present on the .• cen

susing area on the evening of March 12 and only 339 were censused the 

following morning. On the evening of March 19, 1961, 104 mallards were 

observed, while 173 were noted the following morning. Only 17 mallards 

were counted the morning of March 27, while 24 were observed that evening. 

In summary, followin.g a buildup in October, 1960, t he ;"mallard 

population usin~ the Fort Gibson Refuge continued to increase in numbers 

t hrough November 13. The following week end, November 19-20, it re

mained about stable, then on the final week end of that month dropped 

significantly. Dodson (n.d.), in a 1950-52 study, noted that the 

heaviest mallard flights in Oklahoma developed during November . After 
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again increasing the first week end in December, the mallard population 

decreased the week ertd of December 10-11. It rose agqin however the 

following week end to the level noted during the first week end in 

December and remained stable through December 21, 1960. The next de

cline in the population was noted January 15, 1961, while on the final 

week end of that month the beginning of spring migration became evident. 

Mallards apparently overwintered on the refuge throughout Dec

ember and January. Crail (1951) observed that overwintering species 

provided the only significant waterfowl numbers observed in Missouri 

during December. The fact that some mallards did remain on the refuge 

for considerable periods of time, even as early as November, is sug

gested by one banding record from the area. One mallard was banded at 

the refuge on November 10, 1960 then bagged by a bunter on December 10 

only three miles southwest of the refuge. Throughout December and 

January, the mallard population did remain more or less stable as would 

be expected of an overwintering population. Following what appeared 

to be the onset of the spring migratory movement during the final week 

en~ in January, a steady decline in the mallard population on the 

refuge was observed throughout February and March, 1961. 

GREEN-WINGED TEAL. Green-winged teal were first censused at the refuge 

on t he evening of October 15, 1960, when 17 were seen. During the 

morning census of October 23, 14 were observed. On the morning of 

October 29 six were counted, and on the following evening 17 were 

tallied. It seems that the green-winged teal population remained 

rather constant during October. 

A great increase in the population was observed the first week 

end in November, 1960. On the evening of November 4, 150 green-winged 



teal were censused, and on the following morning 200 ~ere noted. Dur-

ing the evening census of November 5, 160 green-wings were seen. 

On the morning of November 6, 90 were tallied, while on that evening 

only 15 were seen. During the morning count of November i2, 30 green-

wings were seen, and 100 were censused that evening. On the morning of 

November 13, 20 green-winged teal were tallied. No green-wings were 

observed on the refuge during the week end of November 19-20, 1960. 

On the evening of November 26, 48 were noted, but on the following 

~orning only four green-wings were observed. 

The greatest nu~ber of green-winged teal noted during the fall of 

1960 were observed on the first and second week ends of November. 
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Bellrose (1944) found in the Illinois River Valley that the peak seasonal 

migrations of the green-winged teal during a five year period, 1938-42, 

took place about October 12-13 and November 1 with a decline between. 

Heit (1948) noted that green-winged teal waited until late November and 

December before a~pearing at Texas coastal areas during the 1947-48 

season. Crail (1951) found that the peak fall migration of the green-

winged teal in Missouri occurred October 10 in 1947, November 5 in 1948 , 

November 5-10 in 1950. 

Green-winged teal were not censused in December, 1960, until the 

evening of December 11 when three were counted. On the evening of 

December 17, five were seen, and on the following morning 14 were 

tallied. On the evening of December 21, 1960, 31 green-winged teal 

were censused. 

During .January 1961, green-winged teal were censused on two week 

ends. On the evening of January 8, four were seen, and on the morn-

ing of January 15, one was noted. 
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.No green .. wing,s were cens1,1sed in February, 1961. 

On the evening of March 4, 1961, 12·green-winged teal wei;e counted 

on the censusing area, and on the foHowing evening foui; were sl!en,. 

BLUE~WINGED ?EAL. Throµghout the fall migration period blue-winged 

teal were observed only on one occasion at the Fort Gibson refuge. On 

the morning of October 15, 1960, 30 were observed, No others were seen 

througho1..1t November and Decem'9er of 1960 anc;i JanuaJ,""y and February of 

· 1961. Grieb and Boeker . (1954), in studying waterfowl migr,;1.tion move• 

ments in. COlQra,do !luring· 1950,. 1951, and 1952, noted that the major 

flights of blue•wings begin in August and end by October 11 in Colorado. 

Siegler·(l945) reported blue-winged teal appearing in eastern Texai; the 

first part of A1,1gust, and inqreasing until the end of Sept;e~ber when 

theii: population clecU.nes, BeUrose (1944), studying duck population 

and kill in the lllinois River Valley from 1938-194Z reported that, 

for a f~ye .. year average, the seasonal migration peak of the blue

winged teal was reach~d during the first two weeks in Septembe',t' after 
' ' 

which the population declined until by the first week)fn 'November no 
' ' 

blue-wings were present. Bennett; (1938) observed that the main blue-· 

winged teal fall flight tc;,ok place in IQWa from October 1,5 to October 22 

in 193l. 

~o blue .. winged teal were ceq.sused during early ~pring of 1961 until 

the morning ,of March 26 when 16 were seen, On that evening nine were 

~ounted. During t::he morning census of March 27, 1961, si'.1C blue-wings 

·. were ob,erved and on that evening fout were counted. Alt;hough a. com

plete census w,s not made in April, 1961, several blue~winged teal 

were se~n on the refuge censusi~g area on April 1, 1961. At that time 
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the refuge was opelled to recreational activities, cQnsequ'imtly boating 

a.nd fis~~ng caused considerable distut'bance to waterfowl on th~ refuge 

waters. ,eveJ:"thel'eu, wJ;tUe at tihe 1:efuge 9n April 1, this bvestigat;:9r 

did see !llOre blue-wings flyipg over refuge wate.rs that had previously 

been seen, Tl\us tb,e majo:i::: spring mig~ation movement·of blue-winged teal 

through the refuge began the last week end in March, but pl:'obably was 

~reatest scimetime in AprU, 1961. Siegler (1945) noted that the blue-

. winged teal is still c:ommoq. in eastern Texa~ at the end of. April. 

Bennett! 0938) stated that in gen,eral the main blue-winged teal flight 

of the spt:ing passed thl:'ough the 1;1outhern stat;es between March 15 and 

AprU 15, 1932 ... 36. 

PINTA.IL, Pintails we,;e.first; censu1:1ed on the morning of Octobe'I;' 22,1960, 

when 11 were cpl,inted. The following moJ;'ning 15 were sighted. Ag in

crease in the pint~il population was noted at the refuge on the final 

week end in Oc;teber. On the. ·evening of Pct:obe; 48, 1960,. 20 pintails 

were seen, and on the ev~:ming of October· 30, 30 were ¢ounted. 

Although n.o pintails weJ;e obaerved on the census;i.ng area on the 

evening Qj; Ne>v~mber.-4, 1960 or the morning of November,, four were seen 

on the evening of November 5. On the me>~ning of ~ovember Q, ten we~e 

counted, and on that evening 40 were censused. Very few pintails were 

sighted on the censusing area throughout the remainder e>t November. 

On the evening of November 20, three were noted, and Qn the morning of 

November 26, seven were counted. 

Only three pintails we.re seen on the censusing area during December, 

. 1960. On the evening of December U, (me was seen, and on the morning 

of J)ecembe.r 17, two were nQted •. 



No pintails were observed on the censusing area during week ends 

in January, 

One pintail was seen on both the evening of February 4, 1961 and 
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the morning of February 5, 1961. Although none were observed on the 

evening of Febr1.1ary 5, four were noted the following morning, February 6. 

An increase, in the pintail pop1.1laJ;iqn was observed on the week end of 

Februai,y ll'."'12, 1961, On the niorning i:;,f February ll, seven pintails were 

. co1.1nted, atld on that evening six were. se.en. On the morning of February 

12, nine·were cens1,1sedand Ot). that evening 25 were counted on the cen

susing area. During the morn:lng census of February 1~, 20 were cen

si.ised, whi.le on the following evening, 17 weJ;"e seen.· . No pintails weie 

observeq on either the morning pf February 19 or February 20. On the 

evening of Feb'.l:'uary 25, 1961, ten pintails were censused. The following 

morning four were counted,while on that evening 15 were seen. A sharp 

increase in the pintcilil popl.llation was noted on the morning of February 

';.7, 19(11, when 70 were censu,sed. 

AHhougll nop:i.ntaUs were seen on the refuge on the morning of 

March 4, 1961, on that evening sb: were censused. On the morning of 

March 5, si.x were noted and on that evening 52 were tallied,. Through• 

out the remainder of March, no more than three pintails were seen dur ... 

ing single censusing period, 

The major £all migration movement of pintails as observed on week 

ends at the refuge was noted the last weel<. end in October and the first 

week end in November~ 1960. Crail (19?1), in analyzing waterfowl 

flights i,n Misso1.g·i, repo,:t:et;i that pintail p<>pulation~ reac.he.d a peak 

in Mhsouri about October 30 in 1947, October 30 in 1949, and Nov

ember lQ in 1950. Bellrose (1944) fount;i that the peak fall migrat::i.on 

of the pintail in the Illinois aiver Valley for a five-year average, 



1938 .. 1942, was :i;-eaQhed Octobei;, 19 .. 25. Gr:Ltb arid Boelter (19~4), study

ing fall movements. of watel'-fowl ·tn Colo-i-ado, foi.in~ the pin,tail flights 

to be err.atic; in 1950 t;he peak of the m4ji;,r flights wa$ reached Oct .. 
' ' ' 

obe1; 17 ... 24; i~l951 it was.r,ached on Novembe,::, 29, 

The ,lar.gest p9pu-lation of piqtaHs ·cc;nmteq dµr:l.ng a single c;:ensus 

in th~ eil~ly spring of 1961 was qqted qn th~ final weekend in February, 

,rh;Ue a rdativ,11 large p·opulatiop was also reco:r:d,ed the first week end 

i,n March, 1961. · Shgler (1945) Qbservec:l that pintilils bec~me numerous 
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tQ. e~ste1.rp. 'J,'e~as towa;d the end of February. He:i.t' · (i948)· noted that pin

' tails tllOVed, northward 8W'1:1.Y from t~e eo,stal region of Texas in Februfry, 

1948, 

· A!mlllC~ WJRGE~N. · .Amer:Lcan widgeons w'-re fit"st ·seen· 011. the refµge du~-ing 

. we,k en·d~ itl _the fdl of 1960 on tl\e final week end tn Oct:c;,bei-. On the 

evening- of Octi:>bel;' 28, 22 were coµnted,, while only o~e was seen the follow .. 

ing morning, ·. 4n ini;rease · it\ t:he AIJterica.n widgeon populat:101;1 was noted 

October JO. On that motnipg 120 were eensused and that evening 150 were 

esti~ated to be on the censusing area.· 

By the (oUowing wee~ end the populatio1;1 h-ad decrea$ed. Oniy five 

were c.01.1-nted ~he evening of Novtmtber 4, 1960. · None were seen the mo,:-n-

i~g of; NQvember 5, aJtcJ, oply three 'f8t'e counted that evening. No American 

wid~eons were obsei-ved on tll.e morning of November 6, and only one was 

seen that evening. With the exception of three censused on November 26, 

l'\One were seen throughout the remainder pf November, 1960. 

Only one American widgeon was censused during Deo~be:r;-, 1960; th1;tt 
' . ' 

bein$ one tal,lied the evening Qf ~ecemb~:t' · 3, 1960. 

No ~e'l:'ican widgeon.s were se~n during week ends in January; 1961, 

~ntil the morning pf January 29, when one was ob$erved. 



No Am~rican widgeons were seen on.t;he·~eneijsing area during week 
. I . 

ends in Febi-uary, 1961~ until the evening qf Februai-y 19, when one was 

eounte4. Ont;he evening of February 25, two were t;aUied; and on the 

~q1rning Qf february 26, ·· four were noted. Althc;,ugh no Anterican widgeons 
. . 

' ' ' 
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were obse,:ved on the evc:ming <>f February 26, 23 were censused t;he follqw-

ing morning. 

On the mo1;n.ing of Marcll 4, .· 1961, eight American wiqgeons. we1;e Hen, 

whtie on tha.t evening 1, were c.ount;ed; None were observed the morning 

. of Marc.h 5, bu~ on t.hat •vening 14 w~te .censused, The only .Aqie1;ican 

· widg·taqn seen durin~ t;he weekr elld of March 11-12-13, were fQur that were 

.· cenftised on ehe mQt'nin~ 9( March· i3. None were seen on the week eqd of 

. MaJ:'Ch 19.,.zo, 1,961. A significant increase in th~tAm,rican widgec;,n 
. .· . 

. · .. · pop~l4tion was ~oted. the final week end in. Nal:'czh, on the 1porning of 

·~ioh 26, •21 American widge9q~ were count11d ~nd qn·that~vening 16 wefe 

.• obsJ~VedQn the:censusing.~t'$8, ·.puring the·morni.ng C4tnSUS of·Ma;rch 27, 

44 w~te counted, and on tttat evenin~·28 ,rere observed, 

The 'largest Amer~c,an widgeon POP'1lation.ceQa~~ed on week ends in 

th• fall ot 1960 was .noted the last week Bild in Oct.ober. Grieb and 

Joekei.- 09.,4) reported that in Colo:rado the p•ak. of the Amettica.n wid

.· geon fligltt; in the fall of 19·50 occprre!f October 24, a,nd · that this 

peak was reached on bothNovembet 16 and November Z9 in 1951~ these 

authors alsc, state t;ha~ the America-p wid$eol:l is a '!'int,r riH:i.dent in 

Colorado. Bellrose (1944) over a· five .. ye,r period, 19J8 .. 194Z, found 

that the ave,;age peak of the fall migration of the American widgeon in 

UU-Pob River v.-Uey was reached October 12-18. 
' - ..... · 

.. . . 
· ,AQietJc•n. widgeoru1 were ne>t · seen at the Fort Qib~oq. Refuge i~ sig,.. 

ri.Uicant nui;nbers in the eatly ·spring ·of 1961 until the fb~l we,k el\d 



inFebr4ary. 'nle PAa~ American widgeon pqpulati9n observed cturiltg 

the 1961 spring censusing perioc;l,: thJ;"ough March '1.7, was nQted on the 

final week end ill, M;ilrch, 

SH~Y!;LER. S\,.Qvelers were f:l.r~t censu"ed at·the rort<,;ibson Refuge du1;-
. . . . 

ing wef;l~ ends of the.1960 fall season on the week end of Octob•~ 29 ... 30, 

0'1 themotning of October 3Q, 1960, 276 shovelHs were censµsed, and 

on that evening 200 were tallied, 
. . 

l>ui-ing November, 1960, only 40 shovelers were censused 9n the 

censuising area; these ~ete observed on the evening of November 5 • 

. No· shovelers were seen on the censusing a1;ea during wee~ ends 

c,,f December, 1960, January, 1961, or l'ebx-uary, 1961. · . 

. Shovel,ts .were n,ot ob,erved on the censusing area in ~rch untU 

· the ~inal week end of that .moatll,, On the morning of MaTch 26, two 

. w•Je noted, and on that evening stx we;t'e co1.mted. On the Jollowi?:tg 

anorning, ~;ch 27, two were · seen, while on that event~$ ·one w-as ob .... 

served. 

itthough a ~omplett census was 11ot made in April, 1961, obser

vation:!! made on the refuge Olli April 1, 1961, revealed that several 

Thus, the pe~k s~oveler migratiQn ~ovement of the 19~0 fall 

season, ob,erved qn week ends, wa-s. fecorded the final week end in 

Octol>er. Beilrose (1944) aver9iging the migration movements of the 

shoveleJ;' oveJ;' five years, 1938-1942, found that. the avei-age peak of 

the faU migration of this duck is :i:-eached in the Illinois River 

Valley during the final week of Oct:ob~r. Grieb anCjl Boeker (1954) 

obse;ved that the shovelei Qegills moving th:,:-ough no1:1thern Colorado 

in la,te September ~r eat:ly October, usuallf x-eaching a peak aboµt 
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about; the thi.rdweek of October. 

Shovelers wer, not observed on the refuge during the spring mi~ 

grit:l.on season until t;he :l;:ln~l wee!.(· end in J{arch. Their peak movements 

th:w;-ough the l;'efuge probably occurred a,ft;er ;hat week ep,d. · Siegler 

(194,5) noted that shovelers wel'f still conun~il in. eastern inland Te~as 

GAJ)WALL, Gadwall w~re obse~ved on the refuge during t;he.f:J,rst week end 

.. of censuain.g iri the faU of 1960. On the. evening of October a, 1960, 

. 2~ were observed. None were s~en 0'1 ei.ther .the 111orn;lng ·ol;' evening of 

Oc;t(j)l:ler ~. The only gadwalls not.ed the week end of October 15 .. 16 

w~re 16 that were ~een on the morning of. October l5. On the morn;lng 

of Octobe,; 22, io gadwalls were count.cl on the censusing ai:ea; nc;, 

othfrs were seen t;h,,t week end. J)UX'i~g the evening censµs of October 

28, 150 gadw,lls we:i:e censused, w~Ue only nine were seen the follow .. 

morning, 
< . 

On the 11101ming of ~Q:vembe;- 5, 1960, 20 gadwalls were counted on 

.t:;he censueing area. During. the 111ornf.ng ¢fi!nsus of Novembel' 6, 15 were 

seen, and ·ort tha~ evenillg 30 were census.ed. The Qnly other gadwdls 

seen during week ends·ill NQvember were four.that;: were observed 6n the 

morni,ng 0f Npvember 13, 1960. 

· Np gadwalla wer, s,en during week ends of December, 1960, qr 

Januar~, 1961. 

The only gadwalls cen~1;1sec;l durin~ February, 196t, were two· t;hat 

wer~ counted,·on the mornb~ of·February 27, 1961. 

During the ~i:,:-s~ week end ill March, 1961, no gapwalh we-.:e seen 

Qll ~he cen,us are,. On the morn:J.ng of March U, five wer, censused,, 

aTid on the following mornin$ two were seen. The only Qnfs seen the 
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next week end were three that were observed on the evening of March 19. 

On the morning of' March 26, 1961, six gadwalls were tallied; nine were 

censused on that evening. Although four gadwalls were seen on the morn

ing of March 27, none were observed on the censusing area that evening. 

Census data thus indicate that the major fall migration movements 

of gadwall through the refuge on week ends of 1960 reached a peak dur

ing the final week end of October. After the first week end of Nov

emb~r, 1960, the gadwall population dropped to almost zero and remained 

there until the second week end of March, 1961. Grieb and Boeker (1954) 

found that gadwalls begin moving through northern Colorado in late 

September or early October, usually reaching a peak about the third 

week of October, and then generally are gone by the first to third week 

of November. This fall migration pattern that they. observed for the 

gadwall in northern Colorado very closely approximates the apparent mi

gration pattern noted at the Fort Gibson Refuge during the fall of 1960. 

Relatively few gadwall were observed on the refuge during week 

ends of the early spring of 1961. They first appeared on the final 

week end of February, then apparently reached a peak in numbers on the 

final week end of March, 1961. 

38 

SCAUP. Scaups were first censused at the Fort Gibson Refuge during week 

ends of the 1960-61 season on the week end of October 22=23, 1960. Dur

ing the morning census of October 23, six were seen on the censusing 

area·. A significant increase in the scaup population was noted the 

final week end of October, 1960. On the morning of October 28, 50 were 

counted, while on the following morning, 400 were estimated to b~ on 

the censusing area. On the morning of October 30, 700 scaups were cen

sused, and on that evening 600 were tallied. 



The scaup population remained relatively high in numbers on the 

first week end in November, 1960. On the evening of November 4, 500 

were censused. Although no scaups were seen the morning of November 5, 

on that evening 850 were censused. On the morning of November 6, 300 

scaups were nqted, and on that evening 200 were censused. Throughout 

the remaining week ends of November, 1960, only one scaup was seen. 

Except for 15 scaups counted on the morning of December 21, 1960, 

no scaups were observed on the censusing area of the refuge during 

December, 1960. 

No scaups were censused on the censusing area during week ends 

of January, 1961. 

None wex-e censu.sed in February, 1961, until the evening of Feb

x-uary 12, wh•n 25 were counted. One scaup was seen the following week 

end on the evening of February 19. On the evening of February 25, 

13 were noted; no other scaups were seen during t~is final week end 

in February. 

Although no scaups were censused during the morning censuses of 

the initial week end of March, 1961, three were"observed the evening 

of March 4, and on the following evening six were noted. The scaup 

population increased the following week end; 49 scaups were censused 

the evening of March 11. On the morning of Mar~h 12, 20 were counted, 

and on that evenin.g 30 were censused. During the morning census of 

March 13, 1961, 40 scaups were tallied. On the evening of March 18, 

nine were observed, while on the following evening 50 were counted. 

No scaups were sighted on the mornings of March 19 and 20; also, none 

were seen during the morning or evening of March 26, 1961. On the 

morning of March 27, 28 were counted and on that evening 95 were cen

.sused. 
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Week end censusing conducted at the refuge during the fall of 1960 

indicates that the peak fall migration movement of scaups through Fort 

Gibson Refuge took place during the final week of October and first week 

of November. Bellrose (1944), averaging five years of censusing, 1938-

1942, noted that the seasonal fall migration peak of the lesser scaup 

occurred November 9-15 in the Illinois River Valley. Grieb and Boeker 

(1954) observed that lesser scaups.commence moving through northern 

Colorado in late·September or early October, usually reach a peak about 

the third week of October~ and generally are.gone by the first.to third 

week of November. This migration pattern follows closely the fall mi

gration movements of the scaup as noted on week ends of October and Nov

ember, 1960 at the Fort Gibson Refuge. 

The peak spring migration of the scaup through the refuge is not 

as apparent as was the fall movement. Scaups were noted in much 

greater abundance in the fall migration period of 1960 at the refuge 

than they were during the early spring migration period of 1961. 

Scaups were first observed during the early spring on the second 

week end in February, 1961. A slight increase in the population was 

noted on the second week end of March, 1961~ and another increase was 

observed on the final week end of that month. Bent (1923) stated that 

the lesser scaup's average date of arrival at Loveland, Colorado, is 

March 12. Kortright (1942) states that the lesser scaup in the spring 

are on the move in March and April. Thus while the peak spring mi

gration movement of scaups occurred during the final week end in March, 

a greater movement could possibly have occurred in early April, 1961. 
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REDHEAD. Redheads were first censused during the fall season of 1960 at 

the Fort Gibson Refuge on the week end of October 15=16. On the evening 

of October 15, five were observed. No other redheads were censused dur-

.. ing October week ends of 1960. 

A sharp increase in the redhead population was noted the first week 

end in November, 1960. .On the evening of November 4, 150 redheads were 

censused. Only four were seen the morning of November 5, but on that 

evening 650 were censused. On the morning of November 6, 250 redheads 

were tallied, and on that evening 200 were observed. The only redheads 

seen on the refuge throughout the remaining week ends in November were 

six which were sighted on the evening of November 20. 

No redheads were censused during week ends of December, 1960 or 

January, 1961. 

The only ones seen during week ends in February, 1961, were eight 

which were.observed on the morning of February 27. 

Redheads were noted during two censusing periods on the second 

week end in March 1961, and were not seen on any other week end of that 

month. On the evening of March 11, ten redheads were censused, and on 

the morning of March 13, four were counted. 

Thus the peak redhead population seen during week ends of the 1960 

fall migration period at the Fort Gibson Refuge was recorded on the first 

week end in November. Grieb and Boeker (1954) noted that the redhead 

begins moving through northern Colorado in late September or early Oct

ober, usually reaches a peak about the third week of October, and gen

erally is gone by the first to third week of November. The peak was 

reached somewhat later at the refuge that Grieb and Boeker noted in 

Colorado, but the redhead was absent at the refuge by the third week of 
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November, 1960. Crail (1951) noted that the redhead moves through Missouri 

in November. 

Very few redheads were observed during the spring censusing period at 

the refuge. The only ones censused during February and March of 1961 were 

seen during the last week end in February and the second week end in March. 

Kortright (1942) reported that in the spring, redheads are on their way 

north by the middle of M.arch. 

CANVASBACK. Very few canvasbacks were seen at the Fort Gibson Refuge 

during week ends of the 1960-61 season. 

On the morning of October 22, 1960, two were censused at the Fort 

Gibson Refuge. These were the only ones noted throughout October. 

A greater number of canvasbacks were counted on the censusing area 

during the first week end in November, 1960, than during any other wee.k 

end of the 1960-61 season. On the evening of November 5, eight were ob

served. On both the morning and eve?ing of November 6, seven canvas

backs were observed. Not until the final week end of November were 

canvasbacks again observed at the r.efuge. Op. the evening of November 26, 

seven were seen, and on the morning of November 27, four were counted. 

Canvasbacks were not seen on the censusing area during week ends in 

December, January, or February. 

Only two were noted on week ends in March, these being s.een on the 

evening of March 26. 

The greatest number of canvasbacks counted during a week end of the 

fall ·season were noted on the first week end in November. Allen (1931) 

pointed out that some canvasbacks move southward in October, but the 

bulk in November and December when frozen out of their nesting grounds. 

Kortright (1942) reported that A. Hockbaum, in notes sent to him, says: 
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"The early flight of Canvas-backs from the north is apparently influenced 

by weather, ~s strong north winds and storms in September always brini 
' "' :~ 

down an early flight to the Delta Marsh. Weather, however, apparently 

plays no part in the mass movement of Canvas-backs southward from Delta, 

and, come what may, north winds, ice and snow, or mild Indian summer-

the Canvas-backs always leave Delta Ma~sh about the middle of October." 

Canvasbacks were observed at the refuge only on the final week end 
', .. · I J . 

in March. Kortright (1942) states that canvasbacks start .their north-

ward voyage in late February and.early March. 

RING-NECKED DUCK. Ring-necked due.ks were seen. At the Fort· Gibson R.efuge 

on the first week end of censusing, October 8-9,.of the 1960·61 season. 

although no ring-necks were observed on the ·mornings of this first week 

end, on the evening of October 8, two were seen, and on the following 

evening one was noted. 

During the evening census of November 4, 100 ring-necks were cen-

sused. No others were observed during week ends in November until the 

evening of November 26 when eight were counted on the censusing area. 

No ring-necks were seen on the refuge d~ring week ends in December, 

1960, or January, 196L 

None were seen the first week end in February, but on the morning 

of February 12, four were counted, and on that evening 50 were tallied. 

On the evening of February 18, four were seen. None were sighted on 

the censusing area the following morning, but on that evening, 74 ring-

necks were censused. On the morning of February 20, 17 ring-necks were 

tallied. During the evening count of February 25, 16 ring-necks, were 

observed. None were seen on the morning of February 26, but on that 

evening 24 were counted. On the morning of February 27, 23 ring-nec~s 

were censused. 
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Although no ring-necks were seen on the censusing area during the 

morning censuses of the first week end of March, 55 were counted on the 

evening of March 4, and on the following evening 50 were observed. On 

' the evening of March 11, a significant increase in the ring-neck popu-

lation was noted. On that evening 182 were censused. No ring-necks 

were seen on the morning of March 12, and only ten were counted that 

evening. On the following morning 30 ring-necks were censused. The 

ring-necked population reached a greater level of abundance on the 

third week end in March. On the evening of March 19, 130 were esti-

mat,ed to be on the censusing area. Only eight ring-neeks were observed 

on the morning of March 19, and on the following morning none were seen. 

No ring-necks were observed on the morning of March 26, but on that 

evening 22 were counted. On the morning of March 27, only two ring,-

necks were tallied and on that evening only five were noted on the cen-

susing area. 

The peak fall migration movement of the ring-necked duck through 

the Fort Gibson Refuge appears, from week end censusing, to have taken 

place the first week end in November, 1960. 

Bellrose (1944) over a 5-year period 1938-1942, found that the av-

erage peak fall migration movement of the ring-necked duck in the Ill-

nois River Valley occurred November 2-8. Mendall (1958) noted that the 

ring-neck is an erratic, yet comparatively early fall migrant in Maine, 

coming after the redhead, pintail, and blue-winged teal. The ring-neck 

was censused in greatest numbers shortly after the peak movements of the 

pintail and blue-winged teal were noted at the Fort Gibson Refuge, but 

the peak redhead migration coincided with the ring-neck's period of 

greatest abundance. 



The 1961 spring migration movements of the ring-neck through the 

refuge are not so clearly evident as its fall migration. One signif-

icant increase in the population was noted the second week end in 

February. The population appeared to be at the same level on the third 

week end of that month. A decline in ring-neck numbers was observed 

the final week end of February. An increase in the population was noted 

on the first week end in March, with the peak spring population observed 

on the second and third week ends in March, after which a decline was 

noted. Kortright (1942) observed that ring-necks are usually well on 

their way in the latter part of March and April. Crail (1951) noted in 

Missouri that as March wanes the first ring-necks move through that 

state. Thus the spring migration movements of the ring-neck at the Fort 
I 

Gibson Refuge during week ends of 1961 did no~ closely parallel its 

movements in other areas of the nation in past seasons. Possibly this 

is correlated with what Mendall (1958) qescribes as the restless, er-

ratic wanderings of the ring-neck on its wintering grounds, which at 

times approach vagrant migrations. 

BUFFLEHEAD. Buffleheads were seen on week ends of the 1960-61 season at 

the Fort Gibson Refuge in comparatively small numbers (Table 1). 

They were first censused at the refuge on the week end of Nov-

ember 5-6. On the morning of November 6, seven were seen and on that 

evening 30 were counted. The only other buffleheads seen on the refuge 

during week ends of the 1960-61 season were five which were observed 

on the morning of November 12, 1960. 

Thus, the only migration movements of the bufflehead observed at 

the refuge on week ends of the 1960~61 season was noted during the 

first and second week end in November, 1960. Kortright (1942) re-
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ported that the bufflehead moves south with the hardier ducks late in 

October and November. 

COMMON GOLDENEYE. Common goldeneyes were first seen during week ends 

of the 1960-61 season at the Fort Gibson Refuge on the week end of Nov

ember 12-13. On the evening of November 12~ three were observed. Two 

weeks later, on the evening of November 26, six common goldeneyes were 

noted. 

Common goldeneyes were next seen on the censusing area on the even

ing of January 8, when two were observed. 

On the evening of February 5, two were again noted on the census

ing area, More common goldeneyes were observed on the second week end 

of February than during all other week ends of the 1960-61 season com

bined. On the morning of February 11, six were counted. During the 

morning census of February 12, five were seen, and on that.evening two 

were noted. 

No common goldeneyes were seen on the refuge during week ends in 

March. 

Common goldeneyes were first seen on the refuge on the second 

week end in November, while a greater number was observed the last week 

end in November.· None were seen after this final week end in November 

until the first of January. Grieb and Boeker (1954) found that in 

Colorado the American goldeneyes (common goldeneyes) begin movement 

the first week in November~ peak sometime during the last of November, 

and, leave the area by late December. 

The major common goldeneye spring movement of 1961 at the refuge 

was detected on the second week end of February. Kortright (1942) 
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states that the common goldeneye is an early spring migrant, and while 

April is the month of greatest movement, many start moving north in 

March and follow the iceline. 

RUDDY DUCK. Ruddy ducks were first censused on the final week end of 

October at the Fort Gibson Refuge during the 1960-61 season. On the 

evening of October 28, three were ,een, and on the evening af October 

30, 13 were observed. 

Ruddies were also seen on the censusing area during the first 

week end in November. On the evening of November 4, seven were noted, 

and on the evenings of November 5 and 6, 15 were censused. 

No ruddy ducks were censused on the refuge throughout the remain

der of the 1960-61 season. 

Apparently Oklahoma is not included in a major fall migration 

route of the ruddy duck (Aldrich, et al, 1949). · Bent (1925) ind~cates 

that the major wintering ranges of the ruddy duck are located along the 

Atlantic and Pacific coasts. 

The data obtained at the refuge indicate that the major fall mi

gration movement of the ruddy duck through the refuge took place during 

the last week end of October and the first week end of November. Grieb 

and Boeker (1954) observed in Colorado that the ruddy duck begins mov~ 
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ing through northern Colarado in late September or early October, usually 

reaches a peak about the third week of October, and generally is gone by 

the first to third week of November. It is interesting to note that 

Bellrose (1944) found the peak seasonal migration of the ruddy duck to 

occur between October 19-25 and November 2-8 in the Illinois River Valley. 

No ruddy ducks were seen at the refuge during week ends of the 1961 

spring migration period. 
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COMMON MERGANSER. The common merganser made up 6.12% of the overall 

total of waterfowl cen~used at the Fort Gibson Refuge during week ends 

of the· ·1960-61 season. It was an important overwintering species. 

Bent (1923) noted that this duck lingers wherever it can find open water 

near its summer home and that its migration is one of the shortest. 

The first sightings of common mergansers were made on the mornings 

of November 12 and 13; three were seen on both of these mornings. An 

increase in the common merganser population was noted the third week 

end in November. On the morning of November 19, 18 were counted. On 

the morning of November 2Q, 11 were observed and on that evening seven 

were seen. Another increase in the population was noted the last week 

in November. On the morning of November 26, _70 common mergansers were 

_counted; however, only five were seen that evening and ~one the follow

ing evening. 

On the evening of December 3, 155 common mergansers were observed 

on the censusing area. During the morning census of December 18, 140 

were noted. The final censuses conducted in December were made on 

December 21. On the morning of December 21, six common mergansers were 

counted, and on that evening only four were observed. 

Evening counts of common mergansers taken in January, February, and 

March ran higher than morning counts in most instances (Tables 5, 6, and 

7). Approximately 600 common mergansers were observed moving onto 

refuge waters between 9:00 A.M. and 10:00 A.M. on February 26, 1961. 

It is probable that common mergansers commonly moved onto refuge waters 

from other parts of Fort Gibson Reservoir during mid-morning or early 

afternoon. 

On the first week end in January the common mer.ganser population 

was higher than ha_d been noted previously during week ends of the 
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1960~61 season. On the evening of January 7, 370 were censused, and 

on the following evening 199 were tallied. Although only one common 

merganser was seen on the morning of January 15, on that evening 200 

were observed. On the third week end in January the population reached 

the same level that had been noted earlier in January. On the evening 

of January 22, 312 were censused. 

The common merganser population appeared to decline somewhat on 

the final week end of January; although 125 were noted on the even~ 

ing of January 28, on the following evening only ten were counted. 

This decline was probably influenced by the icing over of a large por~ 

tion of the water area of the refuge on this week end. While mallards 

moved about the area and ·sat around on the ice, the common merganser 

was not abundantly seen. It is thought that it sought open water on 

the larger waters of the reservoir at this time. 

In February, 18.53% of all ducks censused on the refuge were 

common mergansers. The week end season peak of th~ common merganser 

population was reached on the evening of February 4 when 818 were 

censused. On the morning of February 5, only 12 common mergansers were 

observed, but on that evening 403 were censused. No common mergansers 

were seen on the evening of February 18; and only 64 were noted the 

following morning. During the evening census of February 19, 262 

co~on mergansers were tallied. During the final week end of February 

the population rose to the level noted on the first and second week 

end of that month. On the evening of February 25, 695 common mergan

sers were censused, and on the following evening 755 were censused. 

On the evening of March 5, 366 common mergansers were censused. 

During the morning census of,March 12, 243 were noted. After March 12, 
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the population declined until on the morning of March 27, only 32 

common mergansers were seen, and on the evening of the same day only 

one was observed on the refuge. 

Thus, common mergansers were first censused on the second week 

end in November. Their numbers increased slightly through November 

and the first week end in December. None were censused the second 

week end in December, but on the third week end the population rose 

to the level noted the first week end of that month. Another increase 

was noted in the population on the first week end in January. The 

population remained relatively stable in numbers until the first week 

end in February when a peak level was observed. By the first week end 

in March the common merganser began to decli~e steadily until by the 

last week of that month only a fraction of the former population was 

on the censusing area. 

It appears that the common merganser, overwintering on the refuge, 

increased in numbers throughout most of the 1960-61 season until it 

began to move northward again in ·early spring. 

HOODED MERGANSER. Hooded·m"rgansers were first censused at the refuge 

on. the first week end in Navember. On the evening of November 5, 

three were seen. The following week end, on the·morning of November 
. . I 

13, 22 hooded mergansers we,re counted. The only ones observed on 

the censusing area· during the third week end ia November were,25 that 

were ~ensused-on the morning of Novemb~r 20 and 17 that were tallied 

that evening. On the morning of November 26, 18 hooded mergansers 

were censused, while on that evening 17 were counted. During the 

morning census of Noyember 27, seven were aoted. 



On the evenings of both December 3 and 4, 12 hooded mergansers 

were censused on the censusing area. During the morning census of 

December 10, six were noted. On the evening of December 21, three 

were observed. 

One hooded merganser was seen on both the evening of January 8 

and the morning of January 22. During the evening census of January 

29, two were counted. 

On the evening of February 4, five hooded mergansers were cen

sused. During both the morning and evening census of February 11, 

four were noted. On the evening February 12, ten were seen. 

Hooded mergansers were observed on the censusing area on both 

the first and second week ends in March. On the morning of March 5, 

two of these ducks were counted, while on the evening of March 11 

two were also noted. 

While the hooded merganser was seen at the refuge in small 

numbers only, census data gathered during week ends of the 1960-61 

season at the refuge do indicate certain migration movements. The 

hooded merganser was first seen on the first week end in November. 

By the second week end of that month the population had increased 

somewhat. The hooded merganser population remained generally stable 

after that second week end in November until the second week end in 

December when it declined in numbers. A slight increase in the popu

lation was again noted during the first two week ends in February, 

after which a decrease took place until none were seen during the 

final two week ends in March. Thus the major fall movement appears 

to have occurred during November, while the major spring migration 

took place in early February. 
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BLACK DUCK. Black ducks wer,e -not seen d\\ring the course .of weekly een

sus ing until the evening of February 19 •~en two were observed. On the 

following morning two black ducks were again counted on the refuge. Dur

ing the final week end of February one black duck was censused, that 

being on the morning of February 27. 

On the morning of M9rrch 4, tw0 black ducks were tall~ed, and on 

that evening one was counted. A single black duck was censused "on both 

the morning of March 5 and the evening of March 27. 

The black duck's winter range is primarily eastern United States 

(Bent, 1932). Kortright (1942) does not include 0klahoma in the winter

ing range of this duck; however, Addy (1949) has mapped two flight lines 

of black ducks into northeastern Oklahoma· from the Lake States. Okla

homa is near the western edge of any obvious fall movements of the· 

black duck. This duck is certainly not an abundant.one in Oklahoma; 

it was censused in such limited numbers during the 1960-61 season at 

the Fort Gibson Refuge that its migration'chronology does not seem indi

cated. 

CANADA.GOOSE, Canada geese were seen at the refuge on the first week 

end of censusing during the 1960-61 season. On the evening of Octaber 

8, 55 were tall~ed; however, during both the morning and evening census 

of October 9, none were seen. On the morning of October 15, 14 Canadas 

were censused, while on that evening 50 were noted. Only four were 

counted on both the morning and evening of October 16. Alth0ugh only 

ten Canada geese were coun·ted on the morning of October 22, on that 

evening 70 were censused. On the following morning 27. were seen on 

the censusing area. A fall seasonal migration peak in Canada goose 



53 

numbers was noted on the final week end in October. On the evening of 

October 28, 70 Canadas were noted, and on the following morning 80 were 

counted. During the morning census of October 30, 75 were censused, 

and on that evening 80 were tallied. 

On the evening of November 4, 70 Canadas were censused. Although 

none were seen on the morning of November 5, on that evening 80 were 

agai:n, noted. . No Canadas were observed on November 6. . The number of 

Canada geese on the refuge had decreased by ~he second week end in 

November; only three Canadas were seen during each of four censuses 

made on that week end. On the morning of November 19, 35 Canada geese 

were censused. The popula.'tion remained almost constant at this level 

of abundance through December (Tables 3, ,.and 4). 

On the morning of January 2, 38 Canadas were censused at the 

refuge. During the evening of January 7, four were seen, and no more 

than four were observed during any one census throughout the remainder 

of January. 

Throughout week ends in February, five Canada geese were-usually 

censused, although only one was seen on the evening of February 26 

(Table 6). 

No Canada geese were ob·served during the first two week ends in 

March. On the third week end five Canadas were again consistently 

noted. A significant increase in the Canada goose population was ob

served on the final week end in March. On both the morning_ and ,ven

ing of March 26, 140 were censused, while on the following day 130 

were counted during both the morning and evening i;ensus. 

While Canada geese were present at the refuge on the first week 

end in October, their peak fall mtgration movement was observed third 
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and fourth week ends of October and the first week end in ~ovember. 

By the second week in November most Ca~adas were gone from the refuge. 

On the third week end in November the population increased to about 

one half the abundance noted during peak movements, &Qd remain~d stable 

through January 2. By January 7, the population had again daclined, 
I . , 

and no further increases were noted until the final week end in March 

when a sharp rise in numbers was observed. Kortright (1942) noted 

that the period of greatest fall movement of the common Canada goose 

is through October and the first half of November, and· that in the 

spring, March.is th! month of greatest movement. Although this mi-

gration chronology is quite general, the migration ~ovements of the 

Canada goose at the refuge did follow it. Dodson (n.d.), in a 1950-52 

study, noted that a peak goose flight in Ok~ahoma occu.rred in the 

latter half of October. Hanson and Smith ·(1950) found that at Horseshoe 

Lake during the autumn and winter of the years 1941-1946 the build-up 

of the Canada goose flock was greatest late in October or during the 

first two weeks in ~ov98'ber. The Canada geese seen at the Fort Gibson 

Refuge during the,'' 1960-61 season are possibly members of the Eastern 

Prairie population described by Ranson and Smith. 

SNOW GOOSE. On th~ morning of October 15, 28 snow geese were noted on 

the censusing area, and on tpat evening 41 w~re counted. During the 

morning census of October 16, 30 were censused, while 38 were noted 

that evening. The ·autumn peak of the snow·. goose population was ob-: 

served at the refuge during the week end of October 22-23. On the 

morning af October 22, 200 snows were censused, and on that evening 

120 were observed. During the morning census of October 23, 195 snow 

geese were tallied. During the final week.end in October a decline 
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in the snow goose population took place, On the evening of October 28, 

107 were noted, and on the following morning 200 were again censused. 

On the morning of October 30, however, only 90 snows were observed and 

only 100 were counted that evening. 

During the evening census of November 4, 80 snow geese were es-

timated to be on the censusing area, and although none were seen the 

morning of November 5, on that; eveniri,g 100 were censused. Only 60 

snows were noted on the morning of November 6, and none were seen 

that evening. A decline in the snow goose population was noted the 

second week end in November. Only 23 snow geese were seen on both 

the morning and evening of November 12. During the morning census of 

November 13, 24 were counted, and on that evening 27 were noted. On 

the last week end in November no snow geese were seen. 

The only snows observed on the refuge during week ends in Dec-

ember were six that were censused on the morning of December 11. 

Throughout January and the first three week ends of February, 

1961, three snow geese were commonly censused (Table 5 and 6), 

On the evening of February 25, 200 snow geese were censused, and 

both the morning and evening of February 26, 120 were counted. Dur-

ing the morning census of February 27, 130 were noted. 

The snow goose population at the refuge had declined by the 

first week end in March (Table 7). On the evep.ing of March 11 and 

the morning of March 12 no snow geese were seen, while one was ob-

served on the evening of March 12. An increase in the population 

' was noted on the morning of March 13 when 130 snows were censused. 

Only 34 were counted on the evening of March 18, and on the follow-

ing morning of March 20, the snow goose population had increased to 122. 
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During the final week end in March, a major population increase was ob

served. On the morning of March 26 and the evenings of both March 26 

and 27, 1,000 snow geese were censused at the refuge. During the morn-' 

ing census of March 27, 1,150 were recorded. 

Although no complete census were made in April, as previously men

tioned, field observations were made during that month. On April 1, 

about 750 snow geese were estimated to be on the refuge and on April 16, 

110 were counted. If a large number of snow geese. had not left the 

refuge at this time as a result of human.activities and resulting dis

turbance, it appears that the major spring migration movement of the 

snow goose passed througq the refuge on finai week end in March. 

The major fall movement of the snow goose through the '·refuge took 

place on the week end of October 22-23. Crail (1951) observed that in 

Missouri a general movement of snow geese takes place around October 20-

25. 

BLUE GOOSE. Blue geese, censused during week ends of the 1960-61 season 

at the Fort Gibson Refuge, were, in most instances, seen associating 

with snow geese. Kortright (1942) comments "the dark bird in snow

white Uock is invariably a blue goose." At the refuge, the weekly 

population fluctuations of the blue goose generally paralleled those of 

the snow goose. 

Blue geese were first observed in the course of weekly censusing 

on October 15, and 12 were counted on both the morning and evening of 

that date. On t_he morning of October 16, eight were seen and on that 

evening ten were noted;.. 'The blue geose population had i:ncreas.ad by Oct

ober 22, fQr on that morning 50 blues were counted and that evening 40 

were noted. During the morning census of October 231, 59 blue geese 
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were counted. The population remained at about the same level of abun

dance during the final week end in October as had been noted the previous 

~eek end (Table 2). 

On the evening of November 4, 30 blue geese were counted and al

though none were seen on the morning of November 5, 50 were seen on that 

evening. On the morning of November 6, only 15 blue geese were noted 

and on that evening none were seen. During both the morning and evening 

census of November 12, 17 were tallied. On the morning of November 13, 

13 were counted, and on that evening 14 were noted. No blue geese were 

seen during the third week end in November, and no more than one was 

observed during any one census throughout the final week end in November. 

Thus t~e major fall migration movement of blue geese through the refuge 

took place, as noted on week ends, during the last two week ends in Oct• 

ober and the first week end in November. The population declined through

out the rem:i,nder of November. Crail (1951) noted that a "genei:al move

ment'' of blue geese through Missouri takes place around October 20-25. 

No blue geese were seen on the refuge during week ends in December, 

1960 or January, 1961. 

During the first two week ends in Fe~ruary it was common to see 

one blue geese during each censusing period. ~one were observed on the 

third week end of February. On the morning of February 25, 130 blue 

geese were censused. During the morning census of February 26, 60 were 

counted, and on that evening 85 were observed. On the following morning 

95 blue geese were tallied. 

A decline in blue goose numbers was noted on the first week end in 

March. None were seen the morni~g of March 4 and only 25 were ~ounted 

that evening. None were ·observed on the marning of March 5, and only 
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two were seen that evening. None wete seen on either the evening of 

March 11 or the morning of March 12, and only ~o were noted on the even-

ing of March 12. An increase in the blue goose popylation was apparent 

on the morning of March 13 when 80 were censused. the population, al~ 

though fluctuating from census to censuJ, generally remained stable 

through the third week end of February (Table 6). A major increase in 

blue goose numbers on the refuge was noted during the final week end 

in l18.rch, On the morni~g of March 26 and 27, 360 blue seese were cen-

sueed. During the morning census of March 27, 390 were estimated to 

be on the refuge. 

Field observations ~ade in April gave the impression that blue 

geese were declining in nu•bers on the refuge during the first two 

week ends of that month. On April 1~ 225 blue geese were seen,· and on 

April 16, 35 were observed, 

Assuming that in April, disturbance created by recreational a~~ 

tivities permitted ~n the refuge after Aprill, had no~ caused a large 

number of blue geese to mQve to another area, the major spring mi• 

gration movement of blue geese through the refuge occurred on the final ,. 

week end ii;i March •. 

WHITE-FRONTED GOOSE. White.,.frol;'lted geese, thro\lghout the 1960-61 cen-

susipg period, were not seen in as great aQundance as we~e the Canada 

goose, blue goose, and snow goo$e, 

During October, the only white-fronts seen at the ~efuge were 

two which were noted on the morning of October 16. 

Not until December was another w~ite•front observed. On the morn• 

ing of December 4, one was noted~ 
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On the evening of March U and both the morning and evE!ning of 

March 12, six white-fronted geese were observed on the censusing area. 

None were seen on the morni'1g of Ma;ch 13, put on the following week 

end several were censused. On the evening of March 18, the morning 

of March 19, and morning of March 20, 15 white-fronts were counted. 

A inajor inct;ease in the white .. front population was noted on the final 

week end in March when 65 white•fi-onts were cei,.s"'sed on fou-r different 

censusing periods, 

The white .. fronted goose, largely a goose of western United States,, 

was certainly not abundant during t~e fall migration period at the 

· refuge. 

A noticeable spring migration movement occurred on the final week 

end of Ma.rch, Kortright (1942) stated that the white-front begins mov

ing in early March, but that April is \lSU,lllly the month of heaviest 

fl:i,ght. 

WHISTLING SWAN. The whistling swan is a very l"!!,re migraQt and winter 

l:'esident in OklAh~ma. On t;he eveping o'f November 20, 1960, thre~ whis• 

tling swans., were observe~ on the Fort Gibsoll Rduge. they alighted 

in a shallow water area in which they were able to stand without hav

ing their legs completely submerged, It was interesting to observe 

thei'l" reaction to a group of Canada geese also ,;:esting in this area. The 

swans seemed t:Q resent the presence of the geese and with one or two 

offensive movement;.s conve:yed thi,s "feelil'lg" to the Canadas, for they 

soon moved away from the larger ,wans. 



Field Feeding of Ducks at the Refuge 

and in Its Vicinity 

D,u·ing the 1960-&l season, field crops availal,,le on the X'efuge 

for waterfowl usage included l.Z5 fc::res of grain s91;ghum alternated 

ill do1,1bl~ row" wit;h red ri\>Pet peas, 52 acre~ of 001:n, 25 ac:t:es of 

CJe:t:11uu\, Japal'\ese, and peat;"l mi,Uet, and Z22 acre, of winter ,-,beat. 

ob,ervatiol;ls of ~se made of these plantings by various waterfowl 

species we1;e llli!de on week ends, conqurrently witl:t c~nsu~in~. All con

clusions that; may be drawn from the data he;e p1:Ctsent;ed are based 

$olely on fe~dil1$ activit;~es ob•erved on tthese week ends, · Certainly 

water(owl feeding aQtiv;l.ties could p.av, ~hanged du:t"ing ,ach week, but, 

week e!l-d observat;ions.l!o pr,ovide an index of the tteiat:l.ve uE1e made of 

·the field cr~ps p1;ovided. 

Fi.dd feeding act;ivit:i.es ot themall,rd, saow gqose, blue goose, 

and Canada goose 1:1re pJiesep,t;ed in Tables 8, 9, 10, and U, 1:espec

tively, 

~kt':!P· Mallards we~e seen appa1:ent;ly feedina in $X'ain sorghum-pea 

plantings op the refuge on tten oqcasions, These fields contained 

do1;set qiaize alternated in dc;,ubl, 1;ows with J;ed ripper peas, and 

varied in siie from 74 a~res to ~en acres,· Mallards used all six 

fi,lds on the refuge in which these crops were available. 

On the evening of November 20, 1,60, almost all malla:t"ds cen

sused were seen feeding on two f:$.elds containing grain sorihuJ11 and 

peas. One o't these fields was 1,5 acres tn Jrea, th.e other ten, 

During the morning eep,sus 9£ November 26, 1,900 mallards wel'e e$ .. 

ti1"ated to be feeding 1,n a 74 acre grain sorghµm ... pea field, On this 

60 
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mornin$ ~,200 mallards weie censused; th,us, 86% of the mallard popu

lation was using the 74 acre field on the morning o~ November 26 

(Table 8). 
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The lS~acre grain sorghum-pea field, previpusly mentioned, was mowed 

on November 25. On November 27 all mallarc:ts on the refuge appeared to 

concentrate their feeding activity on this .field. Mallards appeared to 

confine their feeding to the center portion of this field that was with

in a 100 foot wide buffer zone, away from cover along the field edge. 

Mallards were seen feeding in the 74 acre and 15 acre grain sorghum-pea 

fields on the evening of December 3. On t~e morning of December 11, 

one third of the mallard populatton censused, was seen lan~ing in a 40 

acre grain sorghum-pea field. On the morning of January 8, all mallard 

feeding ~ctivity observed was restricted to two grain sorghum-pea fields, 

one 11 acres in size, the otqer 18 acres in size, 01;1 the evening of 

January 21, 305 mallards were seen feeding in two grain sorghum .. pea 

fields, 74 and 15 acres in size. 

Mallards during censusing week ends were observed feeding on fields 

not containing grain sorghum and peas on only five occasicms. 

During three censusing periods they were ~een feeding in an eight 

acre s~rip of Japanese millet, adj~c~nt to which was a 12 acre field 

of wheat. On the morning of October 30, 150 mallards were observed 

feeding in this tllOlet strip and on that evening 300 to 400 were seen 

feeding there. About 400 mallards landed to feed on the millet on the 

evening of December 11. 

Abou~ 550 mallards were seen landing in a six acre field of 

standing coin on the evening of January 21. 
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On the evening of De~~ber 17, approximately 600 mallards left the 

refuge and flew to outlying corn fields which had been harvested and 

disked, thereby exposing a limited amount of waste grain. Tnese fields, 

located not more than three mUes from the refuge, were euentially bare 

ground at this time, A local farm resident reported having seen this 

ftutding activity from a~out ])ecembe11 10 throµgh December 18. On the 

evenings of Dece"1bex- 17 and 18, three hunters bagged a total of four 

mallards on one such corn f;f,.eld located about 1. 5 mUes west of th~ 

refuge. After a large group of mallards was. Jired upon by these hunters, 

it was noted that most of the mall.aid group moved off not more than one 

mUe to appai-ently l_and :l.n ano~her outlying field. Thus it seems that 

mallards did tolerate limited hunting pressµre in seek~ng exposed 

waste corn in such open ~u:eas, and that many mallards appaJ;"e11,tly pre .. 

fer feeding under such conditions rather than in the refuge corn fields 
' . 

of standi~g or pat:'tially standing grain wit~ some weedy ground cover. 

Although on December 17 and 18, piany mallards 4id vi~it outlying 

fields coni:aining expQsed corii_in preference to fields of standiqg corn 
.• ·'.1 

within the refuge;t, it: does n~t necessarily. follow that the majority of 

-.allard population left the iefuge to ~eed in such fields. On the con-

trary, on the evening ot December ll, 900 of a total 1,500 mallards 

cen,sused, ut_ilhed a gt."ain sorgh1,1m .. p1a field and the eight acre Japanese 

m~llet ~trip on the refuge. Now a local resident reported seeing seve~al 

hundred mallards leave the refuge on that evening and watching them land 

in the hat'vested corn fields west of 'the refuge. Assuming all mallards 

not feeding on the gr1Jlin sorghum-pea field and mUlet fieid left the 

refuge that evening and did move tQ the harvested corn fields, it is 

stili apparent that most mallards remained that evening on the refuge 

to feed on crops otheJ than s~anding corn. 
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On the evenings of "arch 12 and 13, about 400 mallards, six gi;"eep

winged teal, and two pi,.ntails we,:e ob,erved landing on a ,:ecently 

plowed, 24 acl'e field which had formerly contained grain sorghuQI and 

peas. Adjoining this plowed area was a smallcar area of partially stand .. 

ing corn. It was estimated that more than half of these dl.lcks walked 

from the plowed ar,a into the corn field where they apparently fed on 

corn accessible to thein there. Those duc;:ks that remained in the plowed 

area appeaJ;"ed to be feeding on some food items avai.lable there, possibly 

the 1:'emnants of the grain sot:'ghum ... pea crop pre$ent before the area was 

plowed. This observation fuJ:"ther suggests that mallards may pt'efer to 

land in open, bare areas where a food supply is available, even if they 

must walk a sho;i;-t; distance to that supply, rathe1; than alight directly 

in an area containing food yet also having a weedy ~round covei;, 

Mall1;1.rds were $een 1,1si.ng grain sQl;'ghum,.pei fields on t;he refuge dur

ing week ep.ds of the 1960 .. 61 season more than any other crop avi'!Uable; 

however,. a larger aci;eage of grain $Or~hum-peas was available. Hancock 

(1953) found duJ;'ing two seasons that maUard crops coni:ained more sor

ghum than other field crops in Payne (;ollnty, Oklahoma. Co1;n was found 

to be secondary to sorghum in use by the mallard in that county; however, 

the relative abundance of t;hese twQ fteld cl."ops in that county at that 

time was not compared. 

The 9nly other duck spec~es observed feedin$ in fields on the 

refuge was the American widgeon. On the week end of March 26-27 a large 

numbef of geese weire on the refqge ap.d they restricted their feeding 

activities to wheat fields on the refuge. Although other duck species 

were censused on the refllge du,;ing that wee}( end, the only qucks seen 

feeding on these wheat fields with the geese wei:e Ame:r:-ican widgeons, 
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A t9tal of 36 .Amerhan widgeon wel:'e seen graiing with these geese du1;ing 

the four censusing periods of the March 26-27 week end. Delacour (1956) 

described thfll Amei-ican widgeon as havipg a $mall, coi;npressed bill adapted 

to grazing. He pointed out that they do graze fr.equeiiUy on land. 

Feeding Activities of Geese at ~he Refuge 

field feeding activit;ies o( the snow goose, blu, goQse, and Canada 

goose, as seen on week ends.of tlie 1960,-61 season at t;he Fort Gibson 

Refuge, are presented in Tables 9, 10, and. 11. 

Throughout this study· ,now geese were IH!en in greater abundan~e 

than othe-r geese .. The bh~e goose was seen next in overall abundance, 

followed by the C4nada goose and white .. fronted &oose (table 1). 

SNOW GOOSE! Snqw geese were seen feeding cn;i five different fields with• 

i.n the refuge. 

Throughout October their field ~eeding was noted only on a 12 acre 

field of Germaii mUlet. A. 1trip of this m;Lllet about 25 yards wide was 

mowed along the western edge of the field early in October.. This mowed 

area was used by snow ~eese in their feeding activities until practically 

all grain there was cqnsumed. On the evening of October 22, snow geese 

began landil\g in the unmowed section of the field and proceeded, to con .. -

S\.lme the grain the~e. Snow geese we'l."e seen feeding in this field on 

the mornings of O~tober 15, 16, · 22, 23, 29, and 30, and on the evenit\gs 

of October 15, 16, 22, 23, Z8, and 30 (Table 9). 

On the morning of November 12 ,nd the evenings of November 12 and 

13, snow geese were noted only on an elght acre ,trip of Japanese mil

let which adjoined a 1i .. acre wheat Ueld. 



TABLE 9 

NUMBERS OF SN<X,T GEESE FIELD FEEDING, FT. GIBSON REFUGE, OKLAHOMA, 1960-61 SEASON 

Ger:nan Millet 
Date 12 .Acres 
Oct. 15. 1960 AM 28 
Oct. 15. 19:60 PM 41 
~ 16. 1960 AM· 31 
Oct .. 16. 1960 PM 38 
0~22. 1960 AM 200 
Oct. 22 .. _1960 PM · 120 
Oct. 23. _1960. AM .195 
Oct. 28. 1960 PM . -· _ ._ 1Q7 . ·--

Japanese Mil let 
8 Acres 

Oct~-29~ 1960 ·AM .. -~200 ~ 

~ Oct. 30._196.Q .AM 90 
Oct. 30, 1960 PM 100 
N.oy • ..11.,_ 1960 AM 23 
NQV. UJ960 _ PM ·23 
N9v. 13, 1960 PM 27 
D•c. 11.,. 1960 AM 
Jan.-· 21~ · 1961 . PM 
Jan: "22: ·· 1901 · -AM · 
Jan; 2a .... 1261 _iuf _____ _ 

Wheat 
60 Acres 

1 
3 

Feb. 4. 1961- .PM . . . ~ -·~---.~- -3 

Wheat 
24 Acres 

3 

!eb:-12; ·-1961 -AM 3 
teb.~ 1961 ·PM - - ·-· ---·--·---:---~---··--~--~ 

fe~. 25~ 1~61 . PM 200 
!eb: ~.§~ 1961 PM 120 
Feb. 27., 1961 AM __ . . 130 
)Jar. '181. 1961 PM ' 34 . 
. Mar: 19-'- 1961 . AM -·------ ·-· 35 . 

Hai~· 19 .. ·· 1961 PM . 71 
:Mi.r~~'.26~- -1961 .AM - 1000 
Mar. 26i 1961 PM 1000 
Mar: - 20.1._J~6l AM 122 
Mat':-~7~ Hi61 AM· 1150 
&ar:-21 ,_:_.1961 PM 1000 

Wheat 
41 Aeres 

"6 

0\, 
(J\ 
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The only field feeding by snow geese thJt was noted on wee~ ends in 

December was observed on a 4hac:re wheat field on the morning of Dec

ember 11. 

Throughout week ends of January, February, and March of 1961, snow 

geese were seen feeding onlr on three wheat fields on the refuge. These 

fields were 24, 41, and 60 acres in size. 

The 24-acre wheat field was utilized by snow geese on six occasions. 

They we:re observed there on the mornings of Jaquary 28, February 12, and 

February 27. ?hey were seen there also on the evenings of February 18, 

February 25, and Febru,ry 26. 

A major increase in the snow goose population w,as noted on t;he 

f;l.nal week end in Mal:'ch (Table 7). ·Almost all snow geHe that were seen 

that week end were obl=Jel;'ved on a 41 .. acre wheat field. A brief journey 

to a 60-acre wheat field frOQl the 4l•acre wh,eat field was observed on 

the evening of March 27, but t~e ~now geese soon returned to the 4l~acre 

field on that same evening. 

Snow geese were ,een on a 60-acre wheat fi,.eld on nine occasions. 

'they were observed tllere, on the mornings of January 22, February 27, 

March 19, and Mar~h 20, · They were also noted th1ue on the evenings of 

January 21, february 4, March 18, March 19, and March 27. 

Throughout the fall season snow geese were seen only on millet 

fields. Quring week ends in October a total of 1,012 snow geese were 

censused on seven occasions in a 12-acre German millet field. They fed 

in a mowed section of this field until the grain there was consumed, 

tqen proceeded to use the grain available in the un,mowed section 9£ the 

field. 



J)uring November a total of 73 snow geese were seen on three oc-

casions feeding in an eight ac,;e 1:1trip of. Jal>anese milht. No other 

feeding activity by snqw geese was recorded that month. 

The remainder of the snow geese that were seen feeding in refuge 

fields on week end1:1 of the 1960~61 season were observed in three 

wheat fieldi,. 

A total of 1,275 snow geese wtre seen utilizing a 60-acre wheat 

field on the refuge. This total was the combined number of snow geese 

noted on this particular field on eigl:!.t occasiotls, 

A great majority of the snow geese observed on the refuge were 

seen during the finai week end in ~reh, Qombining the numbers of 

snows seen on each of five occasions, a total of 4,156 snow geese were 

seen on a 4l~acre wheat field on the refuge. 

The third wheat field on which snows we"t"e observed during 1961 
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was 24 acres in size. A total of 459 snow geese were observed through-

out the course of six observation perie>ds at this field. 

BLUE GQ9SE. Table 10 p.resents the field feeding activities of blue 
, I . 

geese at the refuge duri~g week ends of the 1960-61 season. 

During October field feeding was observed only on a 12-act'e German 

millet field, • total of 294 blue geese were co~nted on this field 

during October. This was the total numbe~ that were seen there on 11 

occasions. 

Early in October a strip of this millet approximately 25 yards 

wide was mowed along the western ed~e of 1;:he fiel~~ Blue geese used 

this mowed ,rea until pra~tically all grain there was consunied. On the 

evening of October 22, Qlue. ge~se began landing with snow geese in the 

uqmowed sectiqn of this millet field and proceeded to consume the grain 



TABLE 10 

_NUMBERS OF BLUE GEESE FIELD FEEDING., FT ... GIBSON REFUGE, OKLAHOMA, 1960-61 SEASON 

German Japanese ~heat 
Millet Millet 

Date 1-2 Acres 8.Acres 60 Acres· 
Oct. 15J960 AM 12 

Wheat Wheat 

24 Acr~s 41 Acres 

Grain Sorghum 
& Peas 
15 Acres (Just mowed) 

Oct. 1:5 1960 PM 12· --~-~~--

Oct. 16 1960 AM 8 
Oct._ 1_6, 1960 PM - 10 
Oct. 22_._ 1960 AM - 50 
Oct. 22, 1960 PM 40 
Oct. 23 1960 PM 27 
Oct. 28, _19§0 PM 45 
Oct. 291 1960 AM -70 
Oct. 30_._ 1960 AM 12 
Oct. 30, 19-60 ___ PM SO 
Nov. 12 _ 1960 AM 17 
Nov. l-21 1960 PM f7 
Nov. 13_._ 1960 PM 14 
Nov • .26, 1960 AM - 1 
Noy.,.26_._ 1960 PM l 
Nov. 27 1 1960 PM 1 
-Feb~ . 4-,_ -1960 PM 1 
teb.--12~ 1961 AM 1 
feb~. 25, 1961 PM 130 
t_eb: __ ~{l. 1961 PM -85 
f.eb·: - 27~ 1961 AM 95 
-Sir~. 18~ 1961. PM 38 
Mar.·· 19,. 1961 AM 35 
Mar:· 19~- 1961 PM 63 
Mar. ··2r~ 1961 AM 360 
iar~·2oi· 1961 AM 10 
Mir: -~26; ·1961 PM - 360 
Mar:·21~ 1961 AM 390 
Mar~·· 21 ,,_ 1961 PM 360 

•-;:;• = - .............. ·- - ...... ·~ • • 7" -~." 

a-, 

"° 
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there. By early Novembl!!t' most of the millet in this field was co1l.sumed. 

Blue geese were seen using this German mille~ field on the morn-. . , . 

ing of October 15, 16, ~2, 28, and 30. 

In November a total of 50 blue geese weJ:'e seen on an eight acre 

strip of Japanese millet which was adjacent to a 12•acre wheat field. 

Blue geese were seen on three wheat fields during February and 

"arch. They weie observed oq fqur occasions on a 24-acre wheat field, 

on four occasions on a 41-aere wheat field, and on six occasions on a 

60 .. acre one. 

· A total of 311 blue geese w•re seen on the 24-acre field,· while 

l,47Q w•re noted on the 41-acre ~ne a~d 567 weJ:'e seen on the 60-acre qne. 

Thus throughout the fall of 1960 blue geese, alQng wj.th snow geese, 
. . . . ~ 

were seen OJtlY in millet fields. During October they were observed only 

in a German millet field aQd fed upon a mowed section of that field be

f.;,re using the re'!llaining unmowed part. DuJ:"ing NoveQtber blue geese were 

seen only on a Japanese .millet field, 

No blue geese were seen pn grain fields on the refuge during we~k 

During February and "arch they were seen on three wheat fields. 

A tot;al of 1,470 blues were observed on a 4l~acre field during four cen-

suses, while 567 were seen on a 60-acre field during six censuses. Only 

3U b~ue gee•e were noted du:r;i.ng four censusing periQds on a 24-acre 

wheat field. 

£MADA GOOSE, In l'~.ble 11 h present;ed the field feeding activities of 

Qanada geese ~s observed during week ends of the 1960-61 season • 
.. , 

While snQW geese and blue geese were seen more Qfteu iJt a 12-acre 

Ger~an millet fittd during October, November, and December of 1960, 



TABLE 11 

NUMBERS OF CANADA GEESE FIELD FEEDINGj FT. GIBSON REFUGE, OKLAHOMA, 1960-61 SEASON 

German 
Millet 

Japanese 
Millet 

Date 12 Acres 8 Acres 
Qct~~. 1960 AM 14 
Oct. 15,. 1960 PM 15 
Oct. 16 1960 AM 4 
Oct. 16 1960.PM 4 
Oct. 22,. 1960 AM 10 
Oct. 22,. 1960-PM 70 
Oct. 23,. 1960 AM _ 27 
Oct. 28 1 1960 PM 
Oct. 29 1 1960 AM 80 
Oct. 30,.. 1960 AM 75 
Oct. 30~ 1960 PM 80 
Nov. 4,. 1960 PM 70 
Nov. 121 1960 AM 3 
Nov. 26,. 1960 AM 37 
Nov. 26 1 1960 PM 
Nov. 27, 1960 AM 36 
Dec. 4,. 1960 AM 37 
Oec. 11, 1960 AM 34 
feb. 4, 1961 PM 
Jleb. 6, 1961 AM 
Jleb. 1..L_ 1961 AM 
feb. lb_ 1961 AM 
?~R__._____l§_,. 1961 PM 
ijar ._J.§__,_ 19 61 PM 
Mar. 19,. 1961 AM 
Mar. 19~ 1961 PM 
Mar: 20: -1961 AM 
Mar~ - 26.! -1961 AM 
Mai< 26,. - 1961 PM 
Mar. 21~ 1961 AM 
Mar: 27~ 1961 PM 

Wheat 

12 Acres 

70 

Wheat Wheat 

25 Acres 60 Acres 

5 
5 
5 
5 

5 
5 
5 
5 

130· 

Wheat Wheat 

24 Acres 41 Acres 

1 

140 
140 
130 
130 

Grain Sorghum 
& Peas 
15 Acres (Mowed) 

37 

" ..... 
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Canada geese seemed to prefer an eight acre strip of Japanese millet. A 

total of 152>canadas were seen during October on the German millet field 

while 262 were observed during that month on the smaller Japanese millet 

field. Canada geese were noted on the Japanese millet field on ten oc

casions0during October, November, and December, while during t}iis period, 

they were ',seen on six occasions on the German millet field. Canada geese, 

snow gee1fe, and bl~e geese had apparently cleaned up grain available in 

the German·millet field by the first of November. 

Canada geese were seen once in November on a 12-acre wheat field. 

They were also seen once during that month feeding in a 15-acre ~rain 

sorghum-pea field which had been recently mowed. 

No field feeding by Canada geese was seen during week ends in 

Janua,ry. 

All field feeding of Canadas that was observed on week ends of Feb

ruary and March was confined to four wheat fields which were 60, 41~ 25, 

and 24 acres in size. 

One Canada goose was seen on the 24-acre field, while five were 

seen during a single census on the 25-acre wheat field. 

A total of 540 Canadas were counted duTing four censuses on the 

41-acre field. 

Observed in the 60-acre wheat field during eight censuses were 165 

Canada geese. 

Early in the 1960-61 season when millets were available to geese, 

Canada geese used German and Japanese millet rather than wheat; however, 

as spring approached four wheat fields were.used. Almost all week end 

feeding activity of, Canada gees.e observed during Febi:'.uary and March was 

noted on two wheat fields. The$e were the largest wheat fields on the 

refuge. 



WHITE-FRONTED GOOSE. White fronted geese were seen feeding in grain 

fields on the refuge during week ends of the 1960~61 season on twelve 

occasions. 

On December 4, a single white-front was observed on an eight acre 

strip of Japanese millet. 

All other observed feeding activit1 of white-fronted geese was 

noted on week ends in March. During the second week end in March 

six white-fronts were seen during each of three censusing periods. 

They were seen during that second week end only in a 60-acre wheat 

field. 
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On the final week end in March a sharp increase in all goose popu

lations on the refuge was noted (Table 7). On that week end all white

fronted geese were seen feeding in a 41-acre wheat field. 

During seven census periods in which white-fronted were observed, 

a total of 76 of these geese were seen feeding Olli a 60-acre wheat 

field, while on four occasions a total of 260 white-fronts were ob

served on a 41-acre wheat field. 

Waterfowl Use Of Certain Water Areas And Ecologic 

Factors That May Have Influenced Such Use 

During week ends of February and March, record was made of the· 

number of each waterfowl species observed in each of seven water .areas 

under study. These areas were visible from the seven observatioq sta

tians used in censusing thioughout this study. Figure 1 illustrates 

the location and acreages of these areas and shows the location of 

the seven observation stat:i,ons on the refuge. 

Three factors, .amount of shoreline cover, degree of protection 

from north and northwesterly winds, and relative water depth, were 
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considered in evaluating waterfowl use of each area. 

Shoreline cover was measured by ocular estimation as described in 

the methods section. Although this method is extensive in nature and 

somewhat unrefined due to time limitation, an index of the abundance and 

density of tree and shrub cover along the shoreline of each study area 

was obtained. Only two types of shoreline cover were considered; these 

were designated "open" type and persimmon-willow type. The open type 

contained no tree or shrub growth, while persimmon-willow type included 

shoreline along which persimmon, willow, button-bush or other shrub or 

tree growth was present in any combination. As outlined in the methods 

section, the linear distance of each of these types of cover was rec

orded while pacing the shoreline of each study area. Only vegetation 

within 50 feet of the waterline was considered. Four density ratings 

were assigned the persimmon-willow type; these ratings were based on 

area occupied by plant structure. 

While evaluating overstory and understory cover along the shore= 

line, it was noted that smartweeds, (Polygonum Spp.}, were present along 

much of the shoreline. The use that waterfowl made of this plant is not 

known, but it is a potential duck food and could have affected duck us

age of the areas (Hancock, 1953). The linear distance in.which smart

weed was noted along the shoreline was recorded along with tree and 

shrub cover. Three density ratings were used in estimating shoreline 

cover. These ratings were based upon area occupied by plant structure. 

Table 12 presents ~he per: cent of each cover type included in the 

total shoreline of each study area. Smartweed abundance and density is 

also listed for each area. 

Of the total shoreline in area one, 62.12% was classified as ''open" 

type. About 12% of the shoreline in this area was rated density I in 



TABLE 12 

PER CENT THAT EACH COVER TYPE MAKES UP OF THE TOTAL SHORELINE OF EACH STUDY AREA 
AT THE FORT GIBSON REFU~E, OKLAHOMA, 1960-61. 

Cover T.Yl!e 

Open 

Persimmon-Willow 
Density I 

Persimmon-Willow 
Density II 

Persimmon-Willow 
Density Ill 

Persimmon-Willow 
Density IV 

I . ' .. , 

Smartweea 
Density I 

Smar tweed 
Density II 

Smar tweed 
Density III 

Are-a Number 
1 2 3 4 5 6 

62.12 40.66 48.33 31.14 32.29 52.37 

12.18 28.16 41.25 20.61 24.48 40.44 

16.57 19.92 6.67 · 29.55 22.66 1.09 

8: 12 11. 26 1.56 17.52 - 20.57 6.10 

LOO 2.19 1.18 

Per cent of shore line, in each area, in which smartweed is present 

2.78 12.09 27.19 27.54 13.54 49.64 

3.89 1. 98 28.73 5.21 33.88 

2.22 12.64 l. 70 

7 

22.25 

43.39 

20.58 

13.78 

17.50 

40.75 

-..J 
VI 
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the persimmon-willow type. 

Of the total shoreline in area two, 40.66% was classed as "open" 

type, while about 28% wa~. rated density I in the persimmon=willow type. 

In area three 48.33l af the total shoreline was classified nopen" 

type, while about 41% was rated density I in th.e persimmon,-willow type. 

Of the total shoreline in area four, 31.14% was classified "open" 

type, while about 21% was rated density I in the persimmon-willow type. 

Of the total shoreline in area five 32.29% of the total shoreline 

was classified "open'' type. Abaut 24% was rated density .r in the per-

simmon-willow type. 

Only 22.25% of the shoreline in area seven was classified "open" 

type. About 43% of the shoreline was rated density I in the persim• 

mon-willow type. 

Ranking the seven waterfowl resting and dabbl~ng areas in orde; of 
\•" 

th< per cent .>f the shoreline in each which was classified open, and 

listing them in order of the most open to the leas~ apen, it is found 

that are~ 1 has the greatest per cent of open shoreline followed by 

areas 6, 3, 2, 5, 4, and 7. 

Ranking the seven areas in order of the relative amount of shore-

line in each which contains persimmon-willow type.in density I, and 

listing them in order from the area with the greatest amount of this 

cover type to the lowest, it is found that area seven has the largest 

per .cent of persi~o11-willow type, density I, followed by areas 3, 6, 

2, 5, 4, and 1. 

In many instances; the persimmon-willow type of density I was 

almost an "open" type, except for the presen,ce of some scattered 

trees or shrubs. To obtain an index of the amount of shoreline in 

each area containing open and almost ope_!! shoreline combined, the 
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per cents of open and persimmon-willow, density I, of ea.ch 4rea. were com-

bined. It was found that area six has the greatest percent of open and 

almost open shoreline, followed by areas 3, 1, 2, 7, 5, and 4. By revers-

ing the sequence of this listing of i:he areas, areas will be ranked from 

the area having the greatest per cent of persimmon-willow type densities 

2, 3, 4, to areas of lowest per cent of these ratings. This logically 

follows; the area having the greatest per cent of its shoreline open or 

almost open would necessarily have the lowest per cent of the denser per-

simmon-willow ratings. 

Combining all density ratings of smartweed, it was found that 88.5% 

of the total shoreline of area six had smartweeds along it. Area seven 

followed with 58.3% of its shoreline having smartweeds in all densities. 

Next comes area four with 58.0% of its shoreline having smartweeds. It 

was followed by areas 3, 2, 5, and 1 with 29,2%, 24.7%, 18.8%, and 8.9'7o, 

respectively, of their shorelines having smartweeds along them. 

The relative water depth of each area was determined to see if any 

correlation exists between waterfowl use of the various areas and their 

relativ~ depth. Eight depth ranges were used in analyzing each area; 

these ranges were obtained from a contour map of the area, as explained 

in methods. Table 13 lists the per cent which each depth range makes up 

of the total area of each of the seven study areas. 

Davison and Neely (1959) pointed out that for the mallard, pintafl, 

widgeon, gadwall, teal, and shoveler a feeding water depth of from one 
, .. 

to 15 inches is correct. Thus the depth range of 0-4 feet;was an im-

portant factor to these species in selecting an area in which to dabble. 

After calculating the per cent that this depth range made of the tota+ 

surface area of each study area, it was found that area three had the 



TABLE 13 

THE PER CENTS THAT ACREAGES OF VARIOUS DEPTH RANGES MAKE UP OF THE TOTAL AREA OF EACH 
OF THE SEVEN STUDY AREAS AT FORT GIBSON REFUGE, OKLAHOMA, 1960-61. 

Depth Range Area Number 
ln Feet 1 2 3 4 5 6 

0-4 33. 74 3.82 66.93 37.07 12.97 48.36 

4-9 26.83 5.19 26.38 25.34 42.31 51. 64 

9-14 20.22 40.21 6.30 23.98 43.28 -
14-19 9.57 20.31 .4 12.08 1.45 -
19-24 5. 72 11.84 - 1.53 - -
24-29 2.96 8.97 

29-34 .96 6.87 

34+ - 2.79 

7 

27. 57 

35.10 

35.32 

1.57 

.45 

"'-J 
0:, 
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largest per cent of its area in the depth range 0-4 feet. Following area 

three were areas 6, 4, 1, 7, 5, and 2, respectively. 

Kor~right (1942) states that diving ducks, including scaups, redhead, 

ring-necked duck, canvasback, and mergansers, commonly feed in deeper 

water than the puddle ducks do. The ring-necked duck does have a tendency 

to avoid the broad, open water areas. Thus, one would expect divers to 

use the deeper, more open water areas on the refuge thah the puddle ducks 

d9._ Area two has a greater per cent of its water area hav'tng a depth. 

greater than four feet than do the other study areas. Following area two, 
' . i(; 

in qrder of the area with the greater-per cet?,t of water area over four 
./. 

feet in depth'to the area of least deep water, ·are areas 5, 1, 4, 7, 3, 

and 6. 
r 

A third consideration used in evaluating' the use made of each study 

area by certain waterfowl species was the protection from severe north 

;nd northwesterly winds. 
~ F J[. :. •. :;;, ::':\ ~-- .• , ~L: ~· 

Figure 2 illustrates the position of ea6h-study 

area in relation to such.winds. A;ea one afforqf almost rto protection_ 
.. ,,f, 

from north wi~ds; ~t does provide some p~otection from northwesterly 
•, ' ' 

winds. 

winds. 

}_ 

Area two provides very litl:le protection from winds, except south 
/; 

Area three affords little protection from north winds, but pro-
,. I' I ,:"°•l~j \~ii 

vides a little. protection from westerly winds. "~rea four has good pro-
. . 

tection from 1,1orth and northwesterly winds Jlong_about half of its shore-
11< it t. . ~-,,. { .. ·. ·;:. •.; . ,: '. 

line. Area f!ye is exposed to all nor~herly win-qs. Area six offers 
. ·~ 

excellent protection from, all winds except easterly winds. Area seven 

~rovides complete protection from north winds. 

Results of censuses made of the seven study areas during ~ebruary 
~ ' • > e ' 

and March are presented in Table 14. The number of censuses, of the 

total 31 made, in which each species was seen in each study area are 



TABLE 14 

FREQUENCY 1:.ND DENSITY OF WATERFOWL BASED ON 31 CENSUSES MADE IN FEBRUARY AND MARCH, 1961 
AT THE FORT GIBSON REFUGE, OKLAHOMA, 

· Studx Area 
Species 1 2 3 4 5 6 

Freg.* Dens.** Fre9.. Dens. Fre9.. Dens. Fre9.. Dens. Fre9.. Dens. Freg. Dens. 

Mallard ·25 . 27 ·20 .. 14 ·23 1. 34 25 1. 99 -81 .15 24 8.44 

Pintail 1 .00+ 5 .OO+ 0 0 3 .00+ 2 .01 3 .02 

Green-winged teal 4 .en 1 .00+ 1 .02 4 .07 0 0 8 .08 

American Widgeon 1 .02 4 .10 1 .97 4 . 25 0 0 4 1.44 

Ring-necked Duck 0 0 11 .05 0 0 1 .00+ 1 .01 4 '11 
Scaup 0 0 9 .02 0 0 2 .02 1 .03 2 .10 
Common Merganser 17 .03 28 .59 7 .15 4 .03 1 .05 7 .15 

* -- Freq·. --, Number of censuses of the total 31 in which · ** . _ _ _ _ , - species was seen. 
Dens. - Number observed per census per acre. 

7 
Fre9.. Dens. 

20 2.03 

12 .03 

2 .00+ 

2 .16 

2 .01 

0 0 

8 .05 

Co 
0 



listed under columns labeled •1frequency, 11 while, the number of each 

species seen per census per acre are listed under the "density" column. 

As was previously pointed out, the mallard was the most abundant 

waterfowl species observed during the 1960-61 season. During February 

and March mallards were noted about the same number of times in each 

study area, but, its density was greatest in area six where an average 

per census per acre of 8.4 mallards were seen. Area seven was next 

with 2.03 mallards per census per acre. The remaining areas in order 

of the next highest density to the lowest are areas 4, 3, 1, 5, and 2. 

On the basis of the 31 censuses made during February and March, 

pintails were observed in greatest density in area seven. This area 

also had the highest frequency of observation of pintails. Pintails 

were seen in second greatest density in area six, where .02 pintail 

per census per acre was seen. Following area six in pintail density is 

area five. Areas 4, 3, 2, and 1, had no measurable number of pintails 

per census per acre. 

Green-winged teal, on the basis of t~e 31 censuses made in Feb

ruary and March, were most abundant per census per acre in area six. 

Areas 4, 3, and 1 followed respectively in density. No measurable 

number of gr~en-winged teal were seen in areas 2, 5, and 7, per cen

sus per acre. 

American widgeon, on a per census per acre basis, were most abun-

dant in February and March in area six. They were found in next great-

est density in area three, followed by areas 4, 7, 2, and 1. 

Ring-necked ducks and scaups were found to be most abundant per 

census per acre in area six; however, these two species were observed 

most often on area two. Ring-necked ducks were seen during 19 of the 

total 31 censuses, while scaups were noted during 14 of the total 31. 

81 
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Of the 19 censuses in which ring-necked ducks were seen, 11 ring-necked 

duck sightings were made in only area two. On nine of the 14 occasions 

on which scaups were censused, they were observed only in area two. Now, 

area two has a much greater area than does study area six (Figure 2), 

consequently, when a moderate number of these divers were seen on only 

four occasions in area six, the average n_~mber seen per acre for that 

relatively small acreage is greater than that calculated for area two. 

Scaups and ring-necked ducks were seeq in area two more than twice as 

many times as in area six, but they were not seen in proportionately 

large enough flocks to offset the acreage differences between areas two 

and six. These acreage differences greatly effect average figures of 

duck numbers on an acre basis, while flock size did not seem to vary 

greatly in the different sized areas. Thus frequency of observation is 

probably a better index of relative use made of the seven areas by these 

ducks than is density per census per acre, since scaup and ring-necked 

ducks were never seen in large flock sizes and were seen most often in 

the broad, open water area of study area two. 

Area two was ·used more by the common merganser than any of the 

other study areas dwring Februarr and March. It had the greatest den

sity and frequency of obs_ervation of all the areas. Area two was fol

lowed in common merganser density by areas three and six, with the same 

density, areas five and seven, with the same density, and one and four, 

also with the same density. 



Comparative Abundance of Waterfowl at Fort ~ibson 

Refuge and a~ Other Locations. 

Presented in Table 15 are waterfowl densities per acre observed 
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weekly during October, November, December and January at three locations, 

including Fort Gibson Refuge. Besides Fort Gibson Refuge, data are pre-

sented which were collected at North Bay on Fort Gibson Reservoir and in 

the Illinois River Valley (Bellrose, 1944). 

During the fall and winter of the 1960-61 seasoq censuses were made 

on five days at both the Fort Gibson Refuge and at NQrth Bay. It was 

necessary to conduct one census earlier than the other, since obviously 

censuses could not be conducted concurreptly at both locations. Thus, 

an early morning census was made at North Bay while~ later morning cen• 

sus was condu¢ted at the refuge. Since waterfli>Wl were being hunted at 

North Bay during most of these censusing periods, ducks entering that bay 

w~re generally kept on the move and it was difficult to determine how 

many birds were actually using the bay and how many were merely circling 

about or flying over the bay. For this reason, waterfowl censuses re-

corded at North Bay could easily indicate somewhat higher duck densities 

than were actually present. On the other hand, some birds were frightened 

away from this bay by hunters, whereas, few were disturbed at the refuge . .. · 
Bellrose (1944) calculated weekly the number of certain waterfowl 

species noted per acre in the Illinois River Valley during October, Nov-

ember, December, and January of 1938, 1939, 1940, 1941, and 1942; these 

data have been presented in Table 15. 

In order to evaluate the use certain waterfowl species made of Fort 

Gibson Refuge during the 1960-61 season, the density of five duck species 

per acre, noted weekly in each of the areas, have been compared (Table 15). 



TABLE 15 

COMPARATIVE ABUNDANCE Of WATERFOWL AT FORT GIBSON REfVGE AND OTHER LOCATIONS 

Waterfowl Per Weekly Census fer Acre 

~lru!.__ ~aterfowl October November December 
Species l 2 -'--~ ___ l _2 __ .3.. ___ 4 _ __L 2 3 

Mallard O .03 042 .9 2.2 3o4 2.6 2.3 3.4 
Common Merganser O O O O O O .02 .07 .,16 
Scaup O O .01 .74 .9 0 0 0 O 
Green-Winged Teal O .02 .02 .,02 ~2 .,1 0 .,05 0 

-- Plntail __ _2 _ ___2 ___ ~..;..._e.n3 ____ .._!!!_ ____ q_ __ g__.Ql ____ _Q 

fort 
Gibson 
Refuge 

North 
Bay 

Mallard - 027 - .3 1 •. 0 - - - .17 
Common Merganser - 0 - 0 0 • - - .Ol 
Seaup - o2 - .3 lo33 - • - oOl 
Green-Winged Teal - .,01 - .13 .33 - - - 0 
Pintail - 0 - O O - - - 0 

Ulinois Mallard O O 5 15 20 .35 60 70 65 
Rh,er Common l!lerganser No Data 

1.6 
0 
0 
Q 

0 

40 

3.9 
.. 15 
002 
.03 

.l)_ 

35 

January 
4 1 2 3 4 

40 

3.6 2.2 3.9 2.4 
.4 .2 .3 .1 
0 0 0 0 
0 0 . 0 0 
0 0 O 0 

35 25 20 

0 
0 
0 
0 
0 

15 

Valley Scaup O O O ~75 2.3 4. 3.3 2. .5 0 0 0 0 0 0 0 
0 
0 

,1938 Green-Winged Teal .,02 .Ol .01 o:01 .01 0 0 0 0 0 0 0 0 0 0 
Pintail .06 1.5 .4 .75 .z .65 .. 2 .1 .. 05 o o o o o o 

111 ino1s "1allard 2 4 20 27 25 27 25 35 30 lB 20 10 9 5 0 0 
River Common Merganser No Data 
Valley Seaup O .05 .1 .2 .6 l~O 1.6 1.3 .3 .1 

1939 Green-Winged Teal .09 019 oli' .17 .03 002 .03 .,01 0 0 
Pinjail ,05 e6 29 ;28 ,55 ,4 .~5 .37 ,l J>l 
Mallard 2 8 9 18 35 40 42 29 20 19 
Common Merganser No Data 

,01 
0 

_Q 
21 

ol 
0 

-2 
30 

0 
0 

_Q 
15 

0 
0 

.....Q.._ 
10 

0 
0 
(.}_ 

0 

-0 
0 
Q 
0 Illinois 

River 
Valley 
1940 

Seaup O • 5 .4 • 5 ,.7 1.0 l .O .2 o2 .2 0 0 0 0 0 0 
Green-Wi.nged Teal .,02 .,03 .04 .06 .o 5 .03 .02 .01 0 0 0 0 0 :0 0 0 

.,--....----· Pintail 1.6 1.3 1,1 12 5 19 3 1.0 9 3 9 1 0 0 0 0 0 0 0 Q 
Ulinois Mallard O 5 10 23 25 30 30 70 75 55 
Riller Common Merganser - No Data 

·valley Seaup .5 .4 1.,0 1.1 4.5 6.5 5..,5 4.0 3.5 3.0 lo5 0 0 
1941 Gnen-Winged Teal 014 .06 .Ol O O O O O O O O O 0 

Illinois 
River 

·valley 
1942 

f!jntail 2.;2 1.3 98 1 4 e? tJ 2 4 11 5 2 2 ,.1 0 0 Q 
Mallard O 2 15 23 40 50 59 42 26 9 10 
601111110n Merganser No Data 
Seaup O O 7 10.5 11 14 11.5 10 4 
Green-Winged Teal .01 .Ol .02 .Ol .Ol O O O 0 
Pintail 035 o5 .,65 .,6 .4 .3 .2 .2 .1 

0 
0 
0 

0 
0 
0 

0 
0 
-0 

0 
0 
0 

0 0 0 
0 0 0 
O O 0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

00 
~ 
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It is apparent that mallard abundance per acre was much greater in 

the Illinois River Valley in 1938, 1939, 1940, 1941 and 1942 than it 

was at the Fort Gibson Refuge and at North Bay during the 1960-61 season 

(Table 15), While as many as 75 mallards p,r acre were noted in the 

Illinois River Valley during the peak ~all migration period in that area 

! 
in 1941, only 3.9 mallards per acre were observed during the peak fall 

migration noted at the refuge. Higher mallard densitie~ were consist• 

ently found in central Illinois (Table 15); however, mallards did over-

winter at the refuge while they migrated on through central Illinois, 

which is at a greater latitude than the refuge. 

Only on the morning of October 15, before duck season opened, were 

mallards more abundant at North Bay than at the refuge (Table 1~). 

Common mergansers were seen in greater abundance at th~ refuge 

than at North Bay (Tabh 15). This species was not liseed in censuses 

conducted in the Illinois River Valley, 

Except on October 29, scaups appeared to be more abundant on North 

Bay than at the refuge; however it should be kept in mind tqat many 

scaup were flying about during the early morning censusing periods at 

North Bay, whereas on the refuge, early morning flights had ceased by 

the time of censusing. Scaups were seen in greater density in the 

Illinois River Valley, especially during November and December, than 

they were at either Fort Gibson refuge and North Bay (Table t5). While 

scaups had ap~arently mig'-"ated through the refuge by mid-November, they 

were relatively abundant in the Illinois River Valley throug~out Nov-

ember and early December. Their density at both the refuge and North 

Bay did approximate the density noted for that species in Illinois on 

week ends in October, except in 1942 a considerably gre~ter scaup 



den.sit;y was noted in the Illinois River Valley. Overall, scaups were 

more abundant per acre in the Illinois Rive;r Valley thian at the refuge. 

Qreen•winged teal density was gre,ter at Fort Gibson Refuge in 

November, 1960 than it was in the Illinois iiver Valley in that month 

in 1938, 1939, 1940, 1941, and 1942. It was also greater at the ref~ge 

in October, except in October of 1939 and 1940 slightly higher densities 

were censused in Illinois (Table 15). 

On the basis of the five censuses made at North Bay, green-winged 

teal were more abundant there per acre than they were at the refuge; 

however, it is difficult to evaluate the effect that different times 

of censusing may have on census data obtained from both areas. 

Pintail density was consistently greater in Illinois River Valley 

in 1938, 1939, 1940, 1941s and 1942 than at the Fort Gibson Refuge in 

1960-61 (Table 15). When peak populations were recorded, from 2.2 to 

.65 pintails were noted in the Illinois River Valley, while the peak 

pintail density nat;ed at Fort Gibson during the fall of 1960 was . 04 

pintail per ac,;e. No pintails were seen in North Bay during the five 

censueing periods there. 
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CHAPTER V 

DISCUSSION AND CONCLUSIONS 

On the basis of relative abundance and tenure of use of the refuge, 

the mallard was undoubtedly tlle most important watel'fowl species using 

the Fort Gibson Refuge during the 1960-61 season. Its overall and 

monthly densities were much greater than tho.se of.any other species. 

Buring both J)ecember and January the mallard comprised about 95% of the 

total watetfowl censused (Table 1). The largest mallard populations 

were also noted during December and January. 

The common merganser, while only about one thirteenth as abundant 

as the mallard, was second in overall abundance of all waterfowl species 

noted. This overwintering species did not arrive at the refuge until 

mid-November, and W<ilS noted in greatest abundance during February. 

The scaup followed the common merganser in overall abundance, but 

unlike the mallard and common merganser, it did not overwinter at the 

refuge. Instead, scaups moved r<iipidly through the refuge in the fall 

after having been seen in greatest abundance in late October and early 

November. 

The redhead, whose overall relative abundance followed that of 

the scaup's was important at the refuge only during the first days in 

November. 

Although the green-winged teal ranked behind the redhead in over

all abundance, it was more important, on the basis of relative abund

ance, during the months of Octobe:i:;, December, January, and March than 
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was the redhead. Some g~een-winged teal apparently overwintered at the 

refuge. 

The ring-necked duck, not an important species in overall relative 

abundance and far less important than the mallard at the refuge, was 

present in relatively large numbers only during March. 

The American widgeon, shoveler, and gadwall, although uqimportant 

in overall abundance, were present in moderate numbers at the refuge 

during the latter part of October (Table 1). These ducks rapidly mi-

grated through the refuge. In March the American widgeon ranked sixth 

in relative abundance among the duck spechs censused that month. 

The pintail was slightly more important that the gadwall ·in over-

all relative abundance; however, pintails were never seen in moderate 

abundance as was the gadwall at its peak migration movement period. 

The pintail did not, in any month, remotely compare in abundance with 

the mallard . 
. .. . 

Other duck species censused at the refuge, including the blue-

winged teal, canvasback, bufflehead, common goldeneye, ruddy duck, 

hooded merganser, and black duck, were unimportant during the 1960-61 

season at the refuge because they were seea in such small numbers O:r 

remained at the refuge for such a short time. The blue-winged teal, an 

especially early fall migrant and late spring migrant, was only seen in 

October and late March. Some hooded mergansers apparently overwintered 

at the refuge, but they were seen in such small number that they were 

insignificant in comparison with the abundance of some other ducks. 

Among the geese on tne basis of overall relative abundance, the 

snow goose was the most important goose species at the refuge during 

the 1960-61 season. Although a few snow geese remained on the refuge 
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thr0ughout the win.ter, peak populations were noted in October and March 

(Tables 2, 3, 4, 5, 6, and 7). 

A frequent companion of the snaw goose, the blue goose was second 

in relative abundanc·e of geese using the refuge; however, blue geese 

did not overwin.ter at the refuge. 

Although the Canada goose was not as abundant as either the snow 

goose or blue goose in overall numbers, it was more important than 
. 

either a£ these geese during the winter mo~ths of .. December and January. 

The white-fronted goose was seen in such small numbers during the 

1960-61 season that it might be considered unimportant at tpe refuge · 

On a per census basis, more waterfowl were present at the refuge 

dul:'ing December than during any other mon,th of this study. January 

followed December in relative monthly waterfowl abundance, a;fter which 

came November, February, March, and Octaber. Assuming that waterfowl 

censused during December and January consisted largely of overwinter-

ing species, this study c..orroborates a conclusion reached in an earlier 

Oklahoma study (Dodson, n.d.). 

On the basis of observ~d frequency of field use, mallards favored 

grain sorghum-pea fields above standing corn, millet, or wheat fields 

at the refuge. 

Japanese millet was u_sed by mallards apparently in preference· to 

German millet or standing corn. 

Mallards tole:i:-ated some hunting pressure in seeking exposed waste 

corn in open fields near the refuge. They appeared to prefer landing 

in open, bare fields where a food supply was available, even if they 

had to walk a short distance to that supply, rather than alighting in 
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fields of standing col."n where weedy ground cover was present. Madson 

(1960) states "mallards seem to prefer big, open fields with little cover 

and plenty of waste corn." 

Mallards fed in mowed parts of grain fields in preference to areas 

of standing crops. 

American widgeon grazed in wheat fields at the refuge; these fields 

are, apparently, an important food source to this duck. 

On the basis of week end observations Canada, snow, and blue geese, 

during October, favored German millet in their field feeding activities. 

Millet that had been mowed was utilized by geese bef~re that which was 

unmowed. 

During the fall Japanese millet followed German mi;tlet in importancl! 

to geese; it was favored by all geese during Novembtr. 

Geese moving through the refuge in early spring apparently utilized 

only wheat fields. Wheat fields which were as large as 40 acres or more 

were favored over smaller fields; and, no apparent differences in cover 

density around these fields were detected. 

An analysis of waterfowl u.se of seven study areas at the refuge dur

ing February and March suggests certain preferences :i,n selection of rest

ing areas. 

Mallards favoJ;'ed areas that con.tained the highest per cent of shallow 

water, that afforded the greatest protection from north and northwesterly 

winds, and where smartweeds covered the greatest per cent of their shore

lines. An abundance of smartweed usually indicates areas of shallow water. 

Such areas are favored by mallards for ''dabbling''· Other aquatic plants, 

quite possibly, were also important in attracting mallar~s and other ducks 

to shallow water areas. No correlation between mallard abundance and 

tree and shrub cover along the shoreline of certain areas was recognized. 



Shaw and Fredine (1956) state that various marshes and open waters with 

emergent non .. weody vegetation are far more valuable to waterfowl than 

areas characterized by tree and shrub growth. Tree and shrub growthat 

intervals along a shoreline does not apparently constitute a limiting 

facto:i;' in mallard selection of resting areas. Water depth and wind 

protection apparently influence use of certain areas more than does 

tree and shrub growth along shorelines. 

The area which was used least by mallards as a resting place, or 

"dabbl;i.ng" area, was characterized by its open, relatively deep waters 

with very little protection from winds. This area had about average 

tree and shrub growth along its shoreline, and ranked low in per cent 

of its shoreline having smartweeds. 
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Pintails were found in greatest abundance in the. same areas as were 

mallards. They favored areas having relatively shallow water and ad .. 

quate wind protection. Pintails did, in significant abundance, use an 

area which afforded protection from only southerly winds; but, a check 

of field notes reveals that each time pintails were seen in this area 

there was either no wind or it was from a southerly direction. 

Protection fr<:>m narth winds, which ordinarily have accompanying 

cold temperatures, appeared to be sought more by waterfowl than pro .. 

tection from south winds, which usually had milder temperatures accom• 

panying them. ~allards did, during February and March at the refuge, 

favor those areas that afforded good protection from northerly winds. 

Green•winged teal made greatest use of areas which were protected 

from northerly winds; however, the correlation between their use of an 

area and its relative water depth is even more evident than their 

selection of sheltered areas. Their relative use of resting areas was 

greatest in four areas where water not exceeding four feet in depth 



was most Qtensive. Thus, the selection of a restin$ or "dabbling" 

area by gre,µ-winged teal apparently is strongly inflµenced by the 

amount of shallow water in that area. This selection of shallow water 

might be expected of this teal, since it is a duck of inland sloughs 

and marshes (Kortright, 1942), 

J\fflerican widgeon also favored shallow areas where protection 

from winds was good. They were noted in relatively bigf;l density in 

an area that was near a wheat field in which they had been seen graz

ing, suggesting that their use of that area was i$fluenced by its 

proximity to feeding fields. 

Ring-necked ducks and scaups, on the basis of frequency of ob

servation, favored a large, open water area, whiph offered little pro• 

tecticm from winds ·(Table 14). B.ing-necked ducks were seen more. often 

in shallower water than were scaups. This is characteristic of the 

ring-necked duck (Kortright, 1942). 

Comnu>n mergansel:"s used a large, open water area on the refuge far 

more than other areas, suggesting that they do prefer such broad, open 

water areas and are little influenced by winds and accompanying wave 

a.ct ion, 

In order to measure the value of fort Gibson Refuge to waterfowl 

in relation to other waterfowl areas, an effort was made to oompare 

•h• relative abundance of waterfowl at the refuge with that of other 

areas (Table 15). A comparison of such abundances is limited by the 

variations in censusing the areas; however, some relative values of 

the refuge are suggested.. 

Mallards were more abundant on the refuge than at North Bay after 

the duck season opened; however, it is possible that North Bay was 

favored by mallards before the season opened. 
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Mallard density in the Illinois River Valley in 1936, 1939, 1940, 

1941, and 1942, was much greater than that at the refuge during the 

1960-61 season; however, an overwintering population remained at the 

refuge, while mallards migrated on through the Illinois ~iver Valley. 

The value of a refuge to waterfowl is determined by whether it is with

in the breeding, migration, or wintering grounds of the birds under 

consideration (Bellrose, 1954). Fort Qibson Refuge is within the 

wintering range of the Canada goose, mallard, and common merganser 

(Kortright, 1942). Thus,. although mallard density per acre may be 

lower than populations noted in Illinois, the refuge is of definite 

value as an overwintering area to these species. 

Several species qsed the-refuge in limited numbers w~ile migrat

ing through. Scaups and pintails were noted in relatively low numbers 

at the refuge during 1960-61 season. 

Waterfowl densities suggest that North Bay was used in preference 

to the refuge by scat,1p and green .. winged teal; however, as previously 

mentioned, certain factors, such as differences in censusing times, 

could have influenced the censusing of these al;'eas. A more equitable 

censusing technique for each area W?uld provide a better basis for com

paring the relative value of the refuge. 
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CHAPTER. VI 

MANAGEMENT IMPLICATIONS OF THIS STUDY 

On the basis of the migration phenology indicated for certain water-

fowl species at the Fort Gibson Refuge quring the 1960-61 season, certain 
I 

annual migratiGns may be expected. Depending upon ~)le population status 

of each waterfowl species in a given year, it may be desirable to adjust 

huating seasons in order to manipulate the harvest of each species in a 

local area. 

If a maximum waterfowl harvest was possible in the vicinity of Fort 

Gibson Refuge, the following periods in the fall should, on the basis of 

week end censusing in 1960-61, be included in the hunting season foi- the 

various species. 

Species 

1. Mallard· 

2. Green~winged Teal 

3. Blue-winged Teal 

4. Ph.tail 

5. American Widgeon 

6. Shoveler 

7,. Gadwall 

a. Scaup 

9. Redhead 

10. Canvasback 

11. R.ing-necked Duck 

Period to be included ill sea'son 

First three weeks in November, omit final week, 
then include all December, and first three weeks 
in January. 

First and second week in November. 

End season by second week in October; major mi
gration probably prior to October 8. 

Last week in October and first week in November. 

Last week in October. 

Last week in 0ctober. 

Last week in October. 

Last week in October and first week in November •. 

First week in November. 

First week in November. 

First week in November. 



12. Bufflehead 

13. Common Goldeneye 

14. Ruddy Duck 

15, Common Merganser 

16. Hooded Merganser 

17. Canada Gqose 

.18. Snow Goose 

19. Blue Goose 
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First and second week in November. 

Last week in November. 

Last week in October and first week in November. 

Increased in numbers throughout most of the 
1960-61 season; a peak population was noted the 
first week in February, after which a decline 
began. 

Major movement in November. 

Third and fourth week in October and first week 
in November. 

Third and fourth week in October • 

Third and fourth week in October. 

Since the mallard was the most important species using the refuge, 

management practices that might affect it are particularly important. 

Grain sorghum-pea fields, which were favored by mallards, should be 

adequately provided at the refuge. 

Although mallards may range from the refuge regardless of food 

supplies available within the refuge, it appears that more mallards could 

be held on the refuge by systematically knocking down standing corn and 

other grain crops, thereby providing feeding areas somewhat similar to out-

lying harvested corn fields which mallards did heavily use. 

Establishment of wheat fields as close as possible to a shallow water 

area should provide useful grazing areas for American widgeon. 

During the fall season of 1960, all geese favored a field of German 

millet before using other millets, grains, or winter wheat. Thus, during 

the fall season it appears that German millet should be provided in large 

acreages for geese. Mowed millet attracts geese before unmowed sections 

of fields'containiµg "this gl."ain do. 
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Wheat fields, provided for Canada, snow, and blue geese in the spring 

migration period should be no less than 40 acres in area to induce greatest 

useage by geese. The highest optimum field area is not known, but fields 

as large as 60 acres were used in preference to those smaller than 40 acres. 

An analysis of use made of certain water areas on the refuge suggests 

some management practices which would possibly make the refuge more at-

tractive to certain waterfowl species. If the refuge is to be managed 

primarily for mallards and other pond and slough ducks, an increase in 

shallow water area on the refuge would be desirable. Since mallards 

favored are•s affording good protection from northerly winds, provision for 

such protection should be considered in planning new impoundments. Nar-

row, slough-like impoundments which are constructed with their longest 

dimension perpendicular to nQrtherly winds would probably be desirable. 

It might be necessary to construct earthen windbr~~ks along the north side 

'' of such impoundments. 

An analysis of smartweed abundance in various areas used by mallards 

suggests that the presence of this one plant may be an important· facter 

in waterfowl use of water areas. 

When acquiring new water areas f(l)r use by diving ducks, provision 

0:f broad, open, deeper areas should be considered. Ring-necked ducks may 

use shallower a:i;-eas, but divel;'s on the whole used 0pen, deep 'flJ'aters at 

the refuge in preference to small, shallow areas. 

Field crops at the refuge appe~red to be quantitatively adequate for 

the wat.erfawl numbers using the refuge. It is not thought that a shert-

age of planted foods limited waterfowl numbers at the refuge. The ecologic 

make•up Qf the refuge, characterized as it is by a sayantiah type plant 

association was probably not as attractive to ducks as a m0re marsh-like 



area, rich in aquatic duck foods. Siegler (1945) noted that provision 

of grain fields did not prove successful in attempts to attract water

fowl to refuges in eastern Texas. Provision of grain fields alone ap

parently is not sufficient to attract large waterfowl numbers. Shallow 

water areas with an abundance of aquatics which would provide choice 

duck foods during the fall season probably would attract a large water

fowl population to an area. Whether or not grain crops would hold 

large populations throughout the wintering period, even if they were 

attracted initially by aquatic food items, is not known. 
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TABLE VII 

SUMMARY 

1. This study was concerned with the migration phenology of waterfowl 

species using the Fort Gibson Refu~e during the 1960-61 season. A 

second concern of the problem was the study of the ecologic rela

tionships existing between wateffowl species and their use of avail-

able feeding and resting areas at the refuge or in its vicinity . 
.. ,. ·., 

2. Censusing c;,f wa.terfowl and field observation- q,f the use made of 
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feeding areas wete cQnducted f:rom October; , 19~0, through March, 1961. 

Certain resting areas were studied:e,ologi~alJy during Feb:n1ary and 

March, 1961. 
-, ~; ... ,, .. .;; . 

3. On the bash of rela.ti,lve abundance and teµure[,of use, the mallard 
·1 

was the moJt important: waterfowl spe,c.ies,,,~dng the refuge ~hn:-ing the 

l96Q-61 season. 

4. The 1960-H-migration. phenology of several-waterfowl speci,s using 

the i:efuget was indicated by weekly censusing.;, 

5. Mallards apparently favored grain sorghum-pea fields above other 

gtain crop• a,t._ the re;fuge. Open, bare field-'t containing wtste corn 

were used }!,y,ma,Hards, even .though Jkey,:were Jocated outsi?e the 

refuge whe:te some hunting pressure \Jas present. 
f 

) . C.: J. :. ·?" 

6. Wheat fiel~s,i,are apparently an important soµr,ce of food to,t the American 

widgeon in early spring. 



7. Geese favored German millet in early fall, and the larger wheat 

wheat fields at the refuge in the spring. 

8. Mallards favored shallow water areas which offered protection from 

northerly winds. They also used those areas having the greatest 

amount of smartweeds along their shoreline. 

9. On the basis of census data collected at other locations, waterfowl 

abundance at the Fort Gibson Refuge during the 1960-61 season was 

relatively low. 
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10. During the latter part of October and first weeks in November, the 

greatest movement of many waterfowl species through the refuge was 

noted. For maximum harvest.of several of the species in this area, 

these periods should continue to be included in the fall hunting 

season. 

11. The refuge would probably be more attractive to waterfowl if more 

m.arsh-like, shallow water areas were available to waterfowl. 
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