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FOOD BABI'l'S OF WATERFOWL 

MIGRATING THROUGH PAYNE COUNTY, OKLAHOMA 

INTRODUCTION 

Extensive research into t he food habits of waterfowl has 

resulted in the acquisition of valuable and comprehensive 

knowledge coverin g the subject on a national and continental 

scale. No matter how t horough ly accomplished, however, studies 

embracing so wide a scope could definitely mask the value of 

important plant foods of local areas (Stallberg , 1950}. 

'l1he long mi grations, after all, are made from locality to 

locality and t he mi grants subject to the varying ecological 

factors encountered in each. By the same token they are the 

recipients of t he fruits of conservation practices, good, bad 

or none, characterizing t he localities wherein t hey must pause 

and feed before moving on. 

For that res.son it is felt that further advancement of 

food habits investigation can best be served by limiting this 

study to a supplemental rather than an originative endeavor. 

The decision to confine the survey within local bounds was 

further stimul a ted by perusal of certain maps ind icating geo

graphical locations from which specimens utilized in wide-scale 

surveys were collected. For example, the classical study made 

by Martin and Uhler (1939) indicated that only ten stomachs 

represented the entire State of Oklahoma, and that these ten 

were all collected near Turpin,/ B~ffalo County, Oklahoma, 
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situated in the "Panhandle" r egion. Obviously , it is felt that 

the present work will contribute substantially not only to our 

knowledge of foods of this particular locality, but will help to 

fill an important space in that ecoloGical "jigsaw puzzle" that 

is called the Central Flyway. 

A determination of the major natural foods utilized by 

waterfowl mi grating through Payne County, Oklahoma, along with a 

consideration of t he ecological factors rr.ost vitally affecting 

them, is the over-all objective of t h is study. Its accomplish

ment is attempted t hrough the development of these four minor 

objectives: (1) Determination of the foods taken by waterfowl 

in general while migrating through t h is particular section of 

the State of Ok lahoma, listing t hem in order of i mportance; 

(2) de termination of the foods taken by different species of 

waterfowl while mi grating through t his area, listing them in 

order of importance; (3) comparison of the foods taken by water

fowl on Lake Carl Blackwell during the 1949-50 migrations with 

t h.ose taken during the migrations of 1940-41, when ecological 

factors were different; and (4 ) comparison of the foods taken 

by waterfowl on clear ponds and impoundments of the county with 

those taken on turbid ponds and impoundments. 

It must be borne constantly in mind that food habits 

investigat i on is not an exact science. Martin (1949) points out 

explicitly that t he results of even the riost meticulously con

ducted studie s can be considered as giving only approximate 

indications of t he actual food habits of the animals concerned. 

Th is does not, perhaps, too much i mpair t he value of t his survey, 



because the over-all ob jective is the deter mination of the major 

natural foods of t he vicinit y that are most ac ce ptable to water

fowl, wit h the ultimate aim of propagating t hem to the best 

advantage of bird and man. This objective can be definitely 

gained through the proper exploitation of accepted techniques 

and principles of food habits analysis. 



PIWCEDURE 

A total of 204 stomachs of various species of Anatidae was 

examined t ~roughout the course of the investigation. Of this 

number, Dr. F. M. Baumgartner, Department of Zoology , presented 

131 s pecimens which had been carefully preserved and stored 

during the 1940-41 mi grations. The remaining ?3 specimens were 

procured from three sources: (1) Collection of birds from the 

field followins receipt of Federal and State permits to take 

waterfowl for scie ntific purposes; (2) contributions of accu

rately identified specimens by faculty members and students of 

wildlife conservation; and (3) contributions from other inter

ested people made cognizant of the effort through announcement 

at gatherins s of sportsmen, newspaper publicity, and personal 

contacts. 

4 

Analyses were performed in accordance with methods recom

mended by the Fisb and Wildlife Service at the Patuxent Wildlife 

Research Refuge (Martin, op. clt.). Minor techniques were 

originated as the work progressed. 

Results designated in all tables were computed by averaging 

(to t he nearest 5 percent) proportionate volumes of individual 

food items found in each stomac h . Also indicated, is the fre

quency of occurrence of individual items. 

Grit and debris were entirely excluded from volumetric 

evaluation as only organic materials are concerned in food habits 

investigations. Particular note, however, was given to the 

presence of shot, due to the tremendous influence of lead 

poisoning on the welfare of waterfowl (Kortright, 1942). In only 
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one i nstanc e was more t han one sbot found i n a single stomach . 

Contrary to procedure employed by Stollberg (op . cit.), shell 

fra gments of Mollusca (Physa .!'!.£• and Helisoma ~-) were included 

in computations. 

Stomachs were excluded from consideration if t he entire 

organic con te nt measured le s s than one -tenth of a cubic centi

meter or, as suggested by Martin and Uh ler (op. cit.), if the 

extent of pulverization or enzymic reaction precluded accurate 

identification. Pursuant to t h is procedure, five stomachs wer e 

rejected from the 1940-41 series, and 12 from the 1949-50 series. 

One hundred and eighty-seven stomachs were actually employed in 

t he compilation of the data. 

Inasmuch as animal foods do not constitute a propagative 

problem, taxonomic identity of animal matter was limited to 

Class. However, numerous, more precisely determined s pecimens 

have been placed in the refere nce co llection in the event that a 

need for detailed studies should arise in the future. 

Plant foods, on the other hand, were systematized as accu

rately as r ecognizability would permit. In many cases t hey were 

designated no farther than genera because, in a greement with 

Martin (op. cit.), it was felt that absolute correctness to this 

category was more desirable t han more explicit nomenclature 

based on unsupportable supposition. 
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METHODS AND TECHNIQUES 

Preparatory Training 

:Methods and techniques employed in food habits investiga

tions were studied at Patuxent V.,ildlife Research Refuge, Laurel, 

Maryland, over a period of five weeks during the summer of 1949, 

for the purpose of establishing a more secure background for the 

work to be undertaken. Training under the direction of 

Alexander C. Martin, Francis M. 'Uhler, Neil Hotchkiss, and other 

personnel of the Refuge resulted in a more comprehensive under

standing of all phaseo of procedure than could possibly have 

been gained in unsupervised endeavor. 

Reference Collection 

A permanent reference collection of seeds and other items 

utilized by waterfowl has been carefully established by collec

tions in the field and extraction of particular specimens from 

the stomachs examined. This was done, not only to facilitate 

the present study, but with a view of ultimately presenting to 

Oklahoma. A. and M. College an accurate and workable implement 

for use in future research. 

The reference collection was stored in uniformly partitioned 

boxes, each containing 21 vials. •ra.xonomic identification of 

each vial waa designated at a corresponding position on the top 

of the container so that any particular item could be quickly 

removed or replaced from and to its proper position by usin g the 

removed top as a guide. The boxes were arranged according to 



Fig. 1. Some Materials Used in Food F..abits Analyses. 
(Patuxent Wildlife Research Refuge, Laurel, Maryland. 
P~otograph by Roy A. Grizzell.) 

6a 
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Families and given correspondin g numbers as designated in Gray's 

New Manual of Botany. As an added precaution, the scientific 

name of the species was written with eternal ink on a label 

placed within each vial. 

Preliminary Storage Methods 

Tbe first phase of stomach analyses involved tbe proper 

treatment of materials prior to investigation. Using eternal 

ink, information concernin3 i dentification, location, time and 

date of kill, as well as identity of tbe contributor, was 

written on a museum tag and wrapped with t he stomach in an indi

vidual gauze packet. Tbe packets were stored in 5 percent 

formalin solution. Th is procedure, not only safely pre served 

the stomach contents until time of making analyses, but con

verted t h em into excellent condition for ultimate permanent 

storage. 

Preparation for Analysis 

Sto~achs removed from storage for analyses were f irs t soaked 

in wa ter to relieve t he hardened cond i tion caused by the forma 

lin, and to prevent t endency of the g izzard lining to s plinter 

during dissection. Af ter removal from its gauze packet, each 

stomach was placed in a white e namel pan, taking care to pre

serve the identifying tag with wh i ch i t will eventua lly be 

placed in permanent storage. Eac}1 stomach wa s tl1en cut in ba. lves 

and the contents emptied caref u lly in t o the pan. The conte nts 

of t he pan were then decanted on t o s ilk bolting cloth drawn 
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ti6htly across the mouth of a wide g lass funnel, and primed with 

alcohol. The silk permitted the water to pass through freely 

but retained even the minutest of materials. The flow of water 

through a rubb er tube could be re gu lated in such a way that the 

grit was entirely separated from the other items and deposited 

separately on the bolting cloth. Both food material and grit 

were scraped from the bolting cloth by use of a scalpel and 

placed in se~arate piles on paper toweling and allowed to dry. 

The mu seum tag was placed with the materials, and a petri dish 

inverted over all to prevent collection of dust, attraction of 

insects, or ot her contamination. The careful separation of food 

items from grit was important in view of the fact that organic 

material alone is considered in analysis. 

Separatlon and Analysis 

After the materials were thoroughly dried, the grit was 

placed in a Syracuse watchglass. The grit and the food material 

were then deposited in the bottom of a pe tri dish and covered. 

Usually several stomachs were accumulated in this manner before 

actual analysis was instigated. 

In analyzing the contents of one of the petri dishes, the 

first step was to recheck the grit in order to remove all 

organ ic ma terial not separated in the decanting process. fhe 

actual food material was t hen measured in cuoic centimeters and 

the rBsul ts noted (with eternal ink} on the accompanyin g :nuseum 

tag . The contents then were placed on graph paper that was 

firmly attached to a dissecting board. Procedure from this point 

depended upon the amount and condit ion of the material to be 

analyzed. 



Fig . 2. Some Materials and Techniques Used in Food 
Hab its Analyses. (Patuxent Wildlife Research Refuge, 
Laure l , Maryland. Photograph by Roy A. Grizzell.) 
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If the bird had been kille d shortly af t er fe eding and muc h 

reco gnizable material r emained in both t h e proventriculus and 

gizzard, the entire stomach con t ent was easily separated into 

individual items and the volumetric proportion determined by one 

or a combination of the followin g methods: (1) ~ac h individual 

item was measured separately and the percentage (to t he nearest 

5 percent) determined b y its propor tion to t he whole amount. 

(2) The number of squares covered b y each item on the graph 

pa per was noted and its proportion to t he whole determined to 

the nearest 5 percent. (3) Individual items were segregated 

into heaps and a v isual estimate employed. In t h is case, several 

people were asked to make percentage estimates, and an average, 

to t he ne arest 5 percent, was acce pted. 

If considerable time had lapsed between t he time of feedin g 

and tre time of kill, it was found t hat t he organic material 

would invariably be crushed, finely ground, or pulverized by t he 

muscular action of t h e gizzard and the contained grit material. 

It was found t hat the i tern s taken most recently and t h ose of 

harder and tougher construction were in the best condition for 

identification, while t hose of softer and more brittle constitu

tion ranged from barely recognizable fra gments to hardly more 

than dust. When materials of t his nature were encountered, the 

entire stomach content was shaped b y scalpel into a neat, evenly 

distributed square, froM whi ch one-half, one-fourth , one-eighth, 

one-sixteenth , or even smaller portions could be cut out for con

sideration. Either the visual estimate or graph paper method of 

evaluation was then employed. 
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Materials 

Materials employed were a r:;ain determined by the types and 

condition of t he food items. Many items could be separated at 

the time of decanting on the silk boltin~ cloth by exploitation 

of t heir specific gravities tr..rough skillful manipulation of the 

hose. Graduated sieves and strainers were advantageously 

employed in separating items of various sizes. 'l'ilting of the 

material so that round items would roll wh ile others remained 

stationary was another method used with pronounced success. 

Determinations 

During the process of separation, specimens of unknown items 

were removed and placed in vials along with the unknown number 

and s toms.c h reference number. 1rhe vial was then placed in the 

"unknown" box, the spaces of which were arranged in numerical 

sequence. The unknowns were first checked with specimens in the 

expanding wildlife reference collection before further a.id was 

sought. After checking with faculty members of Oklahoma A. and M. 

College, if identification could not be ma.de by matching the 

1 tern was sent to the Pa tuxent Wildlife Research Refuge for con

sideration by Dr. Alexander C. Martin, F. M:. Uhler, or Neil 

Hotchkiss. It was the practice to accumulate a box of unknowns 

before submitting them to the Refuge. 

Final Storage 

Upon the completion of an analysis of a stomach, the museum 

slip was inserted within a final storage vial with the side con

tainin ~ taxonomic identification of the bird, catalog stomach 
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number, and designation of t he cubic centimeter content on the 

outside. The organic material was then placed in the vial, over 

which a padding of cotton was tamped, followed b y ins ertion of 

the grit material. The specimen was then sealed and placed in 

its numerical position in a final storage box. Toward the end 

of the inves tigation, grit and organic material were kept 

separa te by using No. 00 capsules instead of the cotton wad. 

All speclme ns havo been placed in final storage at Oklahoma 

A. and M. College at the r equest of the United Sta tes Fish and 

~ ildlife Service, and of f icial data cards, containing the results 

of e a.ch analysis, have been sent to the Patuxent Wildlife 

Res earct Refuge , Laurel, Maryland. 
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DISCUSSION 

Food Habits of Waterfowl in General 

Factors tending to detract from the absolute accuracy of 

tr is survey are here presented in order to insure a more com

prehensive evaluation of the results obtained. It must be empha

sized that the majority of stomachs examined were collected 

during hunting seasons when shooting pressure could easily have 

interfered with the norma 1 se lee ti vi ty of foods. Moreover, the 

food ha.bits of waterfowl vary with the changin g seasons and, 

thus, this report actually deals with only about one-fourth of 

the year-round diet. Still another depreciating feature of a 

local study lies in the probability that some of t he food items 

found in st omachs taken locally were consumed in a distant 

locality and are, in reality, alien to the biota of the region 

under consideration. This, however, is alleviated proportion

ately as the number of stomachs is increased, by reason of the 

fact that a large series will minimize the influence of a few 

atypical specimens (Martin, op. cit.). 

Even more complicating to the accurate appraisal of the 

true significance of percentage ratios in stomach analyses is 

the fa ct that some items are easily di gested, quickly becoming 

indistinguishable, and passing from the stomach to the intestine. 

Wtile others, due to hardness or othe r resistant qualities, 

remain in the stomach in recognizable condition for long periods 

of time (Hartley, 1948). Difficulties encountered in the assess

ment of value concerning such foods as Chara ~-, Najas, and 

insect materials illustrate the point. 



Six hundred fruiting bodies (oogonia) of Chara disclosed 

by openlng a stomacL may colle c tively measure less than one

tenth of a ~ubic cent imeter and thus r e lega te the plant to a 
AF; i;:_ 

position of minor i mportance when resultant data ' i~recorded. 
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Mouth parts of waterfowl are constructed in a manner that would 

seem to preclude any possib ility of the de tachment of oogonia 

fror1 v e:.::;e tat ive r:a te:ria l w}1 i le .feeding. Tris leads to the con-

c lus lon tha t all components of the plant are eaten s i multaneously 

and that t he ves e tation, being fra gile, passes q1.ii0kly tr.ro ugh 

the g izzard while the m,')re r e sistant oo gonia. remain beh ind. 

Ther efor e , i t s eems that several hundred oogonla enjoy ing little 

or no percentage value are indicative of a far greater amount of 

Chara actually consumed. Whether or not detached oogonia can be 

strained from bottom mud of a pond or lake in such quantities is 

another point to consider. 

By the same token, the determinations of percentage values 

of Naja.s guadalupensis actually taken based upon the presence of 

seed alone was equally as baffling to the writer. 

Of similar nature was t he problem of determining the amounts 

of insect material consumed on t he basis of the hard fragments 

that had resisted t he grinding of gizzard and grit. If a 11 of 

the l e ss resistant parts of insects t hat had passed t h rough 

c ou ld have been evaluated with the mandibles, leg fragments, and 

chi tinous plates that bore evidence of t heir passing , t hese, in 

many cases , wo t1 l d have been major items of high percenta ge value 

rather than minor ones. 
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As no adequate solutions to t hese problems concerning Chara, 

Najas, I~secta and similar ma terials were effected, it seems 

evident that future researc h into t his particular pbase of food 

habits lnves ti3a tion would be r: lgh l y desirable. 

11':he findings of t h e 2:ene ra 1 survey { c omparisons of 1940-41 

and 1949-50 series) corrabor a te t he t hesis that certain sub

me r ged aqua tic plants are truly the preferred foods of waterfowl 

mi gr atin3 t h rough Payne Co~nty, Oklahoma. The birds turn to 

ot hBr f oods in quanti ty only when such factors as turbidity of 

water and :huntin s: pressure limit the availability of tr·ese pre

ferre d food s. No t only is t~is borne out by evidence presented 

in r.rab l e 1 of t :h is re port, bu t by almost every table and 3raph 

contained he r e in. For example, southern naiad, muskgrasses, and 

grass-leaved pondweed constituted more than half (51.93 percent) 

of t he gross volume of all s pecimens considered in t h is investi

gation . T~e same t hree p lants constituted 58.13 percent of all 

foods conta ined in stomachs (147) used in the Lake Carl Black

well survey (Table 18) and enjoyed similar percentages in most 

of the surveys of individual s pe cies. 

The fact that some local waters have reached a condition 

precarious to t he existence of these valuable food plants was 

c;raphically i ndicated in the rssults of practically every phase 

of the investi gation. Lake Carl Blackwell, for examp le, ha s 

chan ged fron a clear to a muddy condi tion during the years of its 

existence (Leonard , 1950). Increasing turbidity undoubted l y 

resulted in t :he d i mi nution of ligh t rays vital t o the photosyn

t hetic activities of submerged aquatic plants. Consequently, 



15 

the waterfowl ha.ve been subje cted to drastic changes i n feeding 

l· abit s hetween t he 1940-41 n L:..;r a tlons, when t hese waters were 

clAar, and the 1949-50 mi grati o ns, when t hey had becor:1e turbid. 

This is s upported by evidence presen ted i n 'l'able 18. 

Data contained in the comparative columns of t..he comb ined 

survey sr1ow t b:d; t he same thr ee top r anking food plants p lmmneted 

from a collective perc en t age e valua tion of 67.39 i n the 1940-41 

survey to t~at of 20.00 l n the 1949-50 s urvey--a loss of 47.39 

percent. It will ~e noted th at a decrease ln t~e uti lization of 

submer 3ed aqua tic food plants is almo3t invariable accom~anied 

by a marked. increase in ttie u tilization of the margin lovin0 

s ,nartwee ds. Tr ls same trend was reiterated time and a gain 

t hrougtout the investigation. 

Food Habits of Various Species of Waterfowl 

Although t h e collection contained more stomachs of soma 

specie s of waterfowl than of others, an att empt was made to 

determ.tne the foods taken by as many species as were available 

and to lis t them in order of importance. Obviously , grea t er sig

nificance is attributed to studies based on larger numbers of 

stomacts exa~ined than to those involvine fewer or single stom

achs. Th~ results are contained in Tables 2 throu gh 17. 

Foods cont ained in specimens of each specie s collected 

durin g the 1940-41 migrations were compared witt t ho se collected 

during the 1949-50 migrations in an effort to deter mine the 

extent to which feed ing habits might have been altered during 

the ten-year interval. In some cases the s pecimens colle cted 
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duri r; _z one mi ;:;rato r y per iod ft-:.r outnurr.bered those collected 

durin 3 e.not Ler (?intail f:i.hd J reen-winged 'Ieal ), whi l e in others 

tho !rnmbers were r•1ore evenly b a }anced (M::, llnrd, Redhead, and 

Le s ser [;, caup duck ). 'l'o obtain an even cler.rer v iew of the 

resul ts indic ate d by the individual surveys, a comparison was 

~ade bet~eon the fo ods taken, first, by a ll dabb ling ducks col

lected during the two migration ~eriods , and ~eco nd , by al l tte 

divh1:_j (lu el<:s. In order to fac1 J.J.tate coinparisons and avoid 

rep0t it lous cliscu s s ion, tYe trends ex;>osed b:;r t1:e se surveys a re 

de pie ted. b y the u se of bar sraphs in Fi3ure 3 of this r0~]ort. 

It wi 11 be noted that l .s. r 6e amounts of s ub:nerged aquatic 

; lant fo ods O;a.jas guadalupens is ( sout her n naiad); Potamo ,;eton 

~· (pondweed); Chara spp. {musk:;rasses); and Myriophyllum ~· 

(wate r milfoll)) associated with smaller amounts of smartweeds 

cha racterized t he 1940-41 miira tions, while larger amounts of 

smartweeds associated with smaller amounts of submerged aquatics 

were characteristic of t he 1949-50 migrations. 

The surveys of individual species presented several features 

of unusual interest. For example, stomachs of the Baldpate 

series charac terls tical ly contained large qua.nti ties of sub

merged aquatic vegetative material witb seeds conspicuously 

absent. Inasmuch as comparative studies s howed an increase in 

utilization of s ubmer ged aquatic plants during tbe 1949-50 mi gra

tions, :results of this survey were not in keeping with trends 

indicated by most of the others. 

Surprisingly large percentages of minnows were found in a 

few stomachs durine t he analyses of th e Blue-winged 'l1eal series. 
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Although t he impoundment on which they were taken had been form

erly used as a rearing pond f or minnows, the percentages (25 per

cent in one case) seemed excessive for waterfowl of this t ype, 

especially in view of the fact t hat an abundance of other foods 

was available. 

An interesting feature of the Shoveller series was the over

whelming pe:rcentage of snail s hells (Helisorna ~· and Physa !U2_.) 

encountered during analyses of the stomac hs. The writer could 

not avoid a s uspicion t ha t t he h i gh rating of t hese gastropods 

(Table 9) could be minimized b y t he f act that whenever shells 

and shell fra gments wer e pre sent in abundance, sand and gravel 

were in corresponding ly meager quantit y . It might seem t hat the 

preponderance of s hell fr agments could indicate that not all the 

material represented living gastropods when consumed, but were 

t he remains of deceased animals picked up in tbe form of grit. 

'l'he possib i 11 t y of se lee ti vi ty of s he 11 fragments over grit 

could be considered in the li ght of a need for calcium. 

The finding of a gold nugget during analyses of the Pintail 

serie s provided one of the most interesting sidelights of t he 

entire investigation. The nugget, slightly l a r ger than the head 

of an ordinary pin and weighing .0128 grams, was verified b y the 

Geology De partment of Oklahoma A. and M. College. 



Comparison of the Foods Taken~ Waterfowl .Q.!! Lake Carl Black

wel! During the 1949-50 Mi~rations with Those Taken During the 

Mi ~rations of 1940-41 
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An opportunity to determine the extent to which waterfowl 

alter their feeding habits in keeping with changing ecological 

conditions was afforded by the availability of 126 stomachs col

lected b y Dr. F. M. Baumgartner on Lake Carl Blackwell during 

the 1940-41 migration periods. At that time tbe lake was com

paratively new, and the water was clear except for brief periods 

immediately followin g heavy rains. As previously stated, the 

waters of tr1is impoundment have become progressively more turbid 

within t he intervening near-decade. It is unfortunate t hat only 

26 stomachs were collected during the 1949-50 mi grations to more 

evenly balance the earlier series of 126 stomachs. Nevertheless, 

it is belie ved t hat irrefutable evidences pertaining to the 

extent and cause of changes in wa t erfowl feeding habits within a 

ten-year period were derived from this survey (Table 18. For 

example, the startling change in the rating of Chara~· from 

its primary position (25.28 percent) in the 1940-41 survey to 

complete disappearance in the 1949-50 survey illustrates the 

drastic effects of muddy waters upon submerged aquatic plants, 

and qualifies the muskgrasses to be considered as definite indi

cators of clear water. F'urther evidence is derived from the fact 

that t h e three top ranking plant foods of the 1940-41 series 

(all dependent on clear water) declined from a combined percent

age volume of 68 .38 to t ha t of 2.38 , while t he mar ginal plant, 

Polygonum lapathifolium, advanced from fourth position (1.94 
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percent) to that of first (69.05). Frequency of occurrences sup

port t he premise that a definite trend is here indicated and not 

merely coincidence due to inadequate numbers of specimens 

examined. 

Results arising from the Lake Carl Blackwell study are 

entirely in line with .the findings of Chamberlain (1948), whose 

inve s tiga ticns on the Back Bay Na tiona 1 Refuge led to the con-

e lusi on that turbldl ty of wa tar was the factor most responsible 

for the limited growth of submerged waterfowl food plants. It 

should be remembered t hat turbidity can cause the destruction of 

valuable submerged waterfowl food plants by the precipitation of 

silt upon t he leaves as well as t he exclusion of light rays from 

t'be wa. ter. 

A far gr eater variety of f ood items appeared in the 1940-41 

survey than were present in the later series. 'l'h is situation 

was due in all probability to the fact that unusually heavy 

rains had swollen the lake and inundated marginal fields just 

prior to the dates when many of the specimens were collected. A 

great abundance of seeds of upland plants were thus made avail

able in the water and accounted for the large amounts of ragweed, 

spurge, t h istle, and other items not usually associated with the 

feeding habits of waterfowl. It is believed that the principle, 

thus implied, should be fully exploited in future waterfowl 

mana ~ement plans wherever fluctuations of water levels are pos

sible. This is supported by Morse (1948), who, in describing 

experiments with controlled fluctuations of water levels, pointed 

out in a quarterly report of Western Kentucky Waterfowl Manage

ment Investigations that ducks appeared in vast numbers wherever 
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fields were inundated, and as q~ickly departed when the water 

returned to its normal level. The practice of deliberately 

raising and lowering water levels to coincide with migrations of 

waterf owl, especially in areas characterized by a scarcity of 

food, should be adopted as a waterfowl management measure wher

ever possible. Needless to say, little benefit can be derived 

fro~ rises in water l evel, controlled or uncontrolled, over 

areas where cattle have been permitted to graze and trample to 

the water line. 

Compa.ra.ti ve Survey of Foods Talrnn 2E. Large a.nd Small Impoundments 

This study was designed to compare the f oods contained in 

the stomachs of waterfowl collected on some of the large turbid 

impoundments with those contained in stomachs collected on 

s maller and clearer bodies of water. Specimens from the 1949-50 

series were used with a view of determining to what extent, if 

any, such a contrast embracing the same migrator y periods would 

support the trends indicated b y the preceding surveys. 

Boomer Lake, two miles north of Stillwater, Ok lahoma, and 

Lake Carl Blackwe ll, ap proximately 12 miles west, were the 

large impoundments from which specimens were collected for 

studying t be influence of ecological conditions involving tur

bidity. Boomer Lake is the smaller and by far the muddier of 

the two lakes. Carberry Pond, the minnow ponds near Lake Car 1 

Blackwell, and one farm pond collectively provided the series 

r epresenting small, clear water situat ions for contrasting study. 

Carberry Pond , one of the clearest in Payne County, is situated 
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on an east-west line approxiw&tcly halfway between t he two 

larger impoundments. De tailed results of this survey are con

tained in Table 19 of tr,is ro;)ort. 

k,abrses of the Lake Carl Blackwell series and the clear 
~ H , , 
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porid series produced findings wr.ic h , although not striking, were 

still in keeping with trends indicated by previous surveys 

(Fig. 4). Small percentages of submerged aquatic plant foods 

associated with la.r~er percentages of Poly.~onum ~· character

ized the stomachs collected from turbid water situations, while 

large percentages of submerged aquatic plant foods associated 

with smaller percentages of Polyn;onum ~· characterized the 

stomachs collected from clear water situations. 

Survey of tbe Boomer Lake series, however, produced results 

whlch at first seemed to be at variance l'tith expected results. 

This muddy impoundment harbored waterfowl, the stomachs of which 

contained hi ;gher percentages of submer ged aquatic plant foods 

and smaller percentages of smartweed than those representing 

either Lake Carl Blackwell or the clear ponds collectively. 

Observations of waterfowl on this lake as well as survey of 

ve getation around its margin had led to an opinion that it con

tained foods of little or no value to waterfowl, and that it was 

used by them primarily as a resting area. Moreover, 23 percent 

of the stomachs taken from this impoundment were rejected because 

of insufficient food content. Consequently, it is believed that 

the quantity and variety {F'ig. 4) of submerged aquatic foods con

tained in these stomachs can be interpreted as lending support 



to t h e probability t hat birds taken on Eoomer Lake had fed on 

other ponds and i mpoundments and wer e s hot after r e t urning for 

r esting purposes only. 
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Perhaps the rr.ost important result of t h is survey from a 

propa gative standpoint wa s the discovery that two very valuable 

waterfowl food plants (Potamogeton pectinatus and Ruppia 

marl tina) a ppeared in sizeable quantities in the stomachs of a. 

few birds shot on Boomer Lake. These plant foods had been 

scarce or co~pletely absent from the findin gs of previous sur

veys. Potamogeton pectinatus (sago pondweed), designated by 

Martin a.nd '\Jh ler (op. c 1 t.) as perhaps t h e most impor ta.nt single 

waterfowl food plant on the continent, constituted 5 percent 

(gross volume) of the 17 stomachs comprising the Boomer Lake 

series. As previously stated, this was surprising in view of 

the turbid condition of t ho se waters, but the seed were in good 

condition and obviously r ecently consumed. This leads to the 

conclusion tbat this h ighly desirable food plant ls thriving 

somewhere in the vicinity if not in tbe shallows of Boomer Lake 

itself. Rupoia maritima (wigeongrass), which ranked fourth in 

order of importa nce of all waterfowl foods of the United States 

and Canada, ranked second in importance (10 percent) of foods 

consumed b y the Boomer Lake s pecimens. These seed were also in 

good condition and apparently very recently taken. 

Since it is quite apparent that these valuable waterfowl 

foods are ·i; hriving in at least a few local environments, it 

s eems that serious attention should be given to t heir propagation 

and distribution, for c.Leir presence would contribute most 
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su::;s t a ntia 11:,: toward improvemEJnt of v,a. t erfow 1 feedin 3 conditions 

in ?ayne County. 

~ i geongrass is c ~aracteris t lc of brackish coastal waters 

a.nd alkaline lakes in the V:.'est, and its principal range, as 

desl,'._; nnted b'y Martin and Uhler (o p . cit.) d oes not include t Lis 

re 61on of tee state. 
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1. Plant foods most important to waterfowl migrating 

through Payne County, Oklahoma, are Na,ias guadalupensls 

24 

( southern naiad), Chara .!!.£12. { muskgrass), Potamogeton fo liosus 

(grass-leaved pondweed), Polygonum lapathifolium (nodding smart

weed), Echinochloa crusgalll (wild r.1illet), Polygonum lon~istylum 

( lon §;-styled persicaria), Myriophyllum ~· (watermilfoil), 

Polygonum pensylvanicum (largeseed smartweed), Scirpus ~· 

(bulrush), and Sorghum vulgare (grain sorghum). These foods 

comprised 72.95 percent (gross volume) of the food found in 187 

stomachs. 

2. Tbe submerged aqua tic plant foods, Na.jas gua.da.lunensis 

(southern naiad), Chara~· (muskgrass), and Potamo,~eton 

follosus ( 6rass-leaved pondweed) constituted a greater combined 

percentage (by 6ross volume) than all other foods combined. 

3 . 'l'he se aquatic plants, along with Polygonum la.pathifolium, 

are the pre ferr ed foods of waterfowl in mi grating t hrough Payne 

County, and t hey turn to otber foods in great quantity only 

when the a val la.bili ty of t he se i s limited. 

4. F'ood habits of waterfowl on Lake Carl Blackwe l l have 

undergone drastic changes within the pa.st decade due to 

increasing turbidity of the water. TLe change has been from the 

submerged aquatics to the shore-line and upland plants. 

5. Chara~· (muskgrasses) are pl ant indicators of t h is 

cb.ange . 

6 . Two very important wa t erfowl fo od p l ants (s ago pondweed 

and wi geongrass) were found to be present in one of the 1949-50 



surveys. It would be highl J de sirab l e to a tte~pt to propagate 

and increase the distribution of the s e species. 
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7 . The development and naintenance of cle ar water or 

controlled fluc tua tion of wa t er l e vels on muddy l akes and pond s 

will !:1n teria.lly increase t he fo od supp l y for wate r fow l. 



TABLE 1. Foods of Waterfowl Migrating Through Payne County, Oklahoma 
As Indicated by Analyses Based on 187 Stomachs. (Column 1 presents 
the combined series listed in order of percentages; column 2 and 3, 
the 1940-41 and 1949-50 series for comparative study.) 

' t Combined Series t 1940-41 Series t 1949-50 Series 
660.6 cc t 399.7 cc ' 265.4 cc 

Scientific Name I 187 Stomachs* I 126 Stomachs** I 61 St omac ha*·:}* 
t 

(Common Name) t Vol. , Times t Vol. , Times I Vol. 1 Times 
I Percentage , Used ,Percentage, Used ,Percentage, Used 

'Naras guadalupensis ' 19.47 ' 99 ' 21.79 ' 81 f 14.67 I 18 
' Southern naiad) ' t ' I t 

'Chara !RR.• ' 17.25 I 109 t 25.28 I 100 ' .66 ' 9 
' (Muskgrass) ' ' t ' I t 

'Potamogeton foliosus t 15.21 t 140 ' 20.32 1 117 ' 4.67 ' 23 
' (Grass-leaved pondweed) 
'Polygonum lapathifolium ' 11.28 ' 67 ' 1.94 ' 29 ' 30.57 ' 39 
' (Nodding amartweed) t t I ' t t 

'Echinochloa crusgal11 ' 2.25 t 31 t 1.94 ' 16 t 2.87 ' 15 

' {Wild millet) t t t ' ' t 

'Polygonum longistylum t 1.66 I 25 ' 2.46 ' 21 ' ' 4 
' (Long-styled persicaria) ' ' ' ' 
'Myriophyllum :rrr· ' 1.23 ' 6 ' .32 ' 4 I 3.11 ' 3 
' (Watermilfo 1 ' ' ' ' ' ' 'Pol?!onum penaylvanicum t 1.20 ' 16 I 1.11 ' 7 ' 1.39 ' 9 
' ( rgeseed smartweed) 
'Polygonum ~· ' 1.18 ' 52 ' 1.31 ' 46 ' .90 ' 6 
' (Smartweed ' ' ' t ' ' 
'Scirpus m· ' 1.12 ' 7 ' I 2 I 3.44 ' 5 
• (Bulrus ' ' ' ' ' ' 'Sorghum vulgare ' 1.10 ' 3 ' 1.63 ' 3 ' ' 
' (Sorghum) I ' ' ' ' ' 'Helianthua w· ' .96 ' 18 ' ' 13 ' 2.95 ' 5 
' (Sunflower ' t ' I ' ' 
' ' 

. . . . 

f 

t 

t 

t 

' I 

' 
' 

' 
' ' t 

' ro 
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TABLE 1. (Continued) 

' I ' t ' Combined Series ' 1940-41 Series t 1949-50 Series 

' 660.6 cc I 399.7 cc ' 
265.4 cc 

Scientific Name ' 187 Stomachs* ' 126 Stomachs** I 61 Stomachs*** 

' I 

(Common Name) 
' Vol. , Times I Vol. , 'l'imes I Vol. , 'l' imes 

' Percentage , Used ,Percentage, Used ,Percentage, Used 

' ' ' ' 1Rulpia maritima I .96 ' 5 I .04 ' 2 ' 2.87 I 3 
' Wigeongrass) 

6 'Lertoloma oo,natum ' .83 ' 16 ' ' 10 ' 2.54 ' 'Chase fal witchgrass) 
'Alcrae ' .so ' 3 ' 1.19 I 2 ' ' 1 
' (Algae) ' ' ' ' ' Potamogeton .!..2l!· I .so ' 6 ' 1.19 I 4 I ' 2 
' (Pondweed) ' ' ' ' ' ' I 

'Eleocharis palustris ' .70 I 8 ' .91 ' 3 I .25 ' 5 ' ' (Common spikerush) I I ' ' ' 'Ambrosia aptera I .67 I 7 ' .99 ' 5 t ' 2 
' (Blood ragweed) I ' ' 'Sorghum halepense I .64 I 3 ' .91 I 2 ' .08 ' 1 
' (Johnson grass) 
'Zea may) I .64 ' 3 I I I 1.97 ' 3 
1\Corn ' I ' ' ' ' 'Potamogeton pectinatus ' .61 ' 14 ' t (Sago pondweed) 

.20 ' 5 ' 1.47 ' 9 

'Difitaria villosa ' .51 ' 10 ' ' 2 ' 1.56 ' g 
'Shaggy fingergrass) 
'Polygonum persicaria ' .45 ' 15 ' .24 ' 9 ' .90 ' 6 
1 ( Ladysthumb) ' ' ' ' ' ' ' 
'Panicum ~· ' .37 ' 18 ' ' ( Panicum 

.56 ' 15 ' ' 3 I 

1Cirsium m· ' .35 ' 33 ' .52 I 30 I ' 3 
' (Thistle ' ' ' I I ' 
'Chloris m· ' .33 ' 9 ' ' 8 ' .98 ' 1 I ro 
' (Windmi l grass) I I I I I I I (JJ 

' 



TABIB l. (Continued) 

Combined !:>eriea ' 1940-41 Series ' 1949-50 Series 
660.6 cc ' 399.7 cc I 265.4 co 

Scientific Name I 187 St oma.chs ~~ I 12 6 St omac }:,..a -:H:- I 61 Stomachs -::-*-1'.-
I I I I 

(Common Name) ' Vol. I 'rimes ' Vol. , Times I Vol. I Times I 

' Percentage I Used ,Percentage, Used , Percentage, Used 

'Eutharbia corollata ' .32 ' 1 ' .48 ' 1 
' Flowering spurge) ' I ' ' 'Oenothera laciniata ' .30 I 52 I .44 ' 52 

' (Evening primrose) ' ' I I ' ' I 

'Panicum virgatum ' .24 ' 2 I I I .74 ' 2 ' ' (Switchgrasa) 
1Triodia. flava ' .24 ' 3 ' .67 I 3 

( Purpletop) I ' I I ' ' ' 
'Eleocharis w· ' .22 ' 13 ' ' 6 ' .66 ' 7 ' ' (Spikerush I I ' ' I 

1 Polygonum muhlenbergii I .21 ' 8 ' ' l ' .66 I 7 
' (Marsh smartweed) ' I ' ' ' ' I 

1 Panicum dichotomiflorum I .19 ' 1 I I I .57 ' 1 ' ' (Fall nanicum} 
1Scirpus paludosus I .19 I 1 I I ' .57 ' ]_ 

' (Alkali bulrush) I I ' I I 

'Pol~gonum hzdro212eroides ' .16 ' 16 I .24 ' 12 ' ' 4 
1 ( wamp smartweed) I 

'Scirpus validus I .14 I 6 ' .08 I 4 ' .25 ' 2 

' (Softstem bulrush) ' I ' 1Scirpus fluviatilis I .11 I 4 ' .04 ' 1 ' .25 ' 3 

' (River bulrush) ' I ' ' •Croton~· I .09 I 3 ' .19 I 2 ' I 1 
' ( Croton ' I I ' I 

1 Cylerus m· I .08 ' 12 I .08 ' 4 ' .08 ' 8 
' Cyperus ' I 

'Ca.rex m· ' .06 ' 6 I .08 ' 5 I ' 1 ' ro 
' (Sedge ' I I I I I ' 

(C) 

' 



TABLE 1. (Continued) 

Combined Ser ies ' 1940-41 Series ' 1949-50 Series 
660.6 cc I 399.7 cc I 265.4 cc 

Scientific Name ' 187 Stomachs* ' 126 Stomachs** ' 61 Stomachs-~-;~* 

(Common Name) ' Vol. , Times 
' Vol. , Times 

' 
Vol. 1 Times ' 

' 
Percentage 

' 
Used ,Percentage, Used 1 Percentage, Used 

'Chamaesyce i'T• ' .05 ' 1 I .08 1 1 I 1 

' (Euphorbia ' ' ' I ' ' 1 Hordeum .!Im• ' .04 ' 5 ' .04 I 5 ' ' (Little barley) 
'Lemna minor ' .04 ' 1 I ' ' .08 ' 1 

' (Small duckweed) I I ' I 

' Mollugo verticillata ' .04 ' 13 t .04 ' 13 

' (Carpetweed) ' ' I 

' Potamogeton natans ' .04 ' 4 ' ' 1 ' .08 ' 3 

' (Floatingleaf pondweed) ' ' ' 1Scirpus aoutue ' .04 ' 5 ' ' 2 ' .08 ' 3 

' (Hardstem bulrush) ' ' ' ' I 

1 Sparganium !I?· ' .03 ' 1 ' .04 ' 1 I 

' (Burreed) I I ' ' ' 'Solanum rostratum ' .03 ' 1 ' .04 ' ' (Buffalo bur) ' ' ' ' 1Ditaxis !I?• ' .03 ' 1 ' .04 ' 1 ' ' (Ditaxis) ' ' ' ' ' 'Miscellaneous I 3.56 ' I 2.58 ' ' 5.43 ' ' 'Arachn ida ' ' 1 ' ' 1 ' ' ' (Spiders) I I ' ' ' I ' 'Insecta ' 3.77 ' 127 I 2.76 1 96 ' 5.66 ' 31 ' ' (Insects) I ' ' 'Crustacea ' ' 10 ' ' 7 ' ' 3 

' (Ostracods) 
'Gastropoda ' 6.99 ' 45 ' 7.19 ' 30 I 6.48 ' 15 
' (Snails) ' I ' ' I I ' (N 

'Pisces t .22 t 6 ' .04 ' 1 ' .57 I 5 t 0 

(Minnows, etc.) ' I ' ' I 



TABLE 1. (Coritinued) 

I ' 
' Combined Series ' 1940-41 Series ' 1949-50 Series 

660.6 cc ' 399.'7 cc ' 265.4 cc 
Scientific Name ' 187 Stomachs-.'l- ' 126 Stomachs*,!- ' 61 Stomachs**"~ 

' ' ' ' (Common Name) ' Vol. ' rr imes ' Vol. I Times I Vol. , 'l' irnes ' 
' Percentage ' Used ,Percentage, Used ,Percentage, Used 

' ' 'Geranium carolinianum t ' 1'7 t ' 16 ' ' 1 
(Geranium) 

'Amaranthus ~· ' ' 16 ' t 10 ' ' 6 
' (Pi gweed) ' 
'Ambrosia w· ' ' 12 t ' 10 ' ' 2 
' (Ragweed ' ' ' 
'Paspalum ~- ' ' 11 t I 10 ' ' 1 
' ( Paspalum ' ' ' ' ' ' 'Chenopodium ~- ' ' 8 ' ' 7 ' ' 1 
' ( Goosefoot 
'Prionopsis ciliata I ' 5 ' ' 5 
' ( Prionops fil 
' Galium !.El?• ' ' 4 ' ' 4 
' (Bedstraw) ' ' ' ' 'Bromus !.El?• ' ' 3 ' ' 3 
' (Brome grass) 
'Commelina !!l?.12.• ' ' 3 ' ' 3 
' (Day flower) 
' Dititaria sa)guinalis ' ' 3 ' ' 3 
' Crabgrass 
'Diodia teres ' ' 3 ' ' 3 

(Buttonweed) 
' Muhlenbergia Iir• ' ' 3 ' ' 3 
' (Muh lenber gia 
'Smilax !.2• ' ' 3 ' ' 1 ' ' 2 
' ( Green br l er) ' ' t I 

'S~phoricarpos orblculatus ' ' 3 ' ' 2 ' ' 1 ' 
~ ..... 

' Coral-berry) ' ' ' ' ' ' ' I ' 



Scientific Name 

(Common Name) 

'Ambrosia psilostachya 
' (Ra.g,1eed) 
'Andropogon saccharoides 
1 (Silvery beardgrass) 
' Brasenia schreberi 

(Watershleld) 
'Ch loris vertioillata 
' (Windmillgrass) 
'Cynodon dactylon 
' (Bermudagraas) 
'Geranium !.2· 
' ( Geranium) 
'Polygonum hydropiper 
' (Waterpepper) 
'Polygonum punctatum 
' (Dotted smartweed) 
1Rumex .!E• 
1 {Dock) 
1 Sisyrinchium ~· 
' (Blue-eyed grass) 
1 Acalypha ~· 
' (CopperTeaf, mercury) 
'Andropogon furcatus 
' (Bi g bluestem) 
1Brachia.ria !!.12• 
' (Bracbiaria) 
1Cornus .!12• 
' (Dogwood) 

' 

' 
' 
' 

' 
' 

TABLE 1. (Continued) 

Combined Series I 1940-41 Series I 1949-50 Series 
660.6 cc ' :399.7 cc I 265.4 cc 

187 Stomachs·* I 126 Stomachs** ' 61 Stoma.chs*1HI· 
I ' ' Vol. 
' 

Times I Vol. I Times I Vol. , Times 
Percentage ' Used ,Percentage, Used ,Percentage, Used 

---.-· 
' 2 I ' 2 

2 ' I 2 

' ' ' I 

2 I ' 1 I ' l 

' I I ' 2 I I 2 
I 

' 2 I I 2 

' I 

2 I I 1 ' I 1 
I I ' I 

2 I ' t I 2 
I ' 2 I ' 1 I ' l ' 

' ' ' ' 2 ' ' 1 ' ' 1 

' ' 
' 2 ' ' ' ' 2 

I 

1 I ' 1 ' I 

1 I ' I ' 1 
I 

1 I I 1 I 

I I 

l I ' I I 1 ' ( ..J 

I I I [\_') 

I 



TABLE 1. (Continued) 

Combined Series I 1940-41 Series I 1949-50 Series 
660.6 cc ' 

399.'7 cc ' 
265.4 cc 

Scientific Name I 18'7 Stomachs ;':· I 126 Stoma.cha-:rn- I 61 Stoma.cha -::- ,i- ;;-

(Common Name) ' Vol. 
' 

Times ' Vol. 1 Times 
' 

Vol. 1 Times I 

' Percentar;e 1 Used ,Percentage, Used ,Percentage, Used 

' ' ' ' 'Desmodium .!2• I I 1 ' I ' I 1 
' ( Tic kc lover) ' ' I ' I 

'Erap;rostls -;y· ' I 1 I ' 1 I 

' (Love grass ' ' ' ' 'Fimbristylia carolinianus ' ' 1 ' I ' I 1 
' (F' imbriatylis) 
'Iva !.2.• 1 I 1 ' ' 1 
1---Crva) 
1 Jussiaea !.2• ' I 1 I ' I ' 1 
' (Waterprimrose) ' ' ' ' 
'Mollugo .!2• I I 1 ' ' 1 
1 (Indian chickweed) 
10:xalis !!:2• ' I 1 I I 1 
' (Wood sorre 1) 
'Rennex .!E.• ' I 1 I ' ' ' 1 
' (Rennex) I I ' ' ' ' 
'Rhus !.£• ' ' 1 ' I I ' 1 
1--rsumac) 
1Setaria !.2.• I I 1 ' ' I ' 1 
' (Pigeongrs.ss) 

I ' ' ' 1 1 Sidalcea !.2• ' ' 1 
' (Sidaloea) 
1 Silene ant1rrhina ' ' 1 ' I 1 

' (Sleepy catchfly) 
1 Solanum !.2.• I ' 1 ' ' 1 
' (Nightshade) ' I I 

'Ta.:xodium dis tichum ' ' 1 ' ' 1 ' vl 

(Baldcypreas) t I I ' ' ' ' 
C,~ 



Scientific Name 

(Common Name) 

'Triodia !!.£• 
' (Triodia) 
'Verbena~· 
' {Verbena) 
'Vicia ~· 
' (Vetch) 

' Total - - - - - - - -

' Lead shot 

*Common mallard 19 
Common black duck 1 
Gadwall 1 
Baldpate 9 
American pintail 29 
Green-wini ed teal 35 
Blue-winged teal 27 
Shoveller 11 
Redhead 16 
Ring-necked duck · 4 
Canvas-back 1 
Greater scaup duck 1 
Lesser scaup duck 23 
Buff le-head 1 
Ruddy duck 6 
Hutchins's goose 1 

Total - - - - 187 

TABLE 1. {Continued) 

Combined Series 
660.6 cc 

187 Stomacl:.s* 

1940-41 Series 
399.7 cc 

126 Stomachs ·:H:-

1949-50 Series 
265.4 cc 

61. Stomachs ~HE-* 

Vo 1. Times I Vol. , Times , Vol. 1 Times , 
Percentage Used ,Percentage , Used ,Pe rcentage , Used 

100.00 

1 

1 

1 

7 

100.00 

**Common mallard 9 
Common black duck 1 
Gadwall 1 
Baldpate 7 
American pintail 25 
Green-winged teal 29 
Blue-winged teal 18 
Shoveller 10 
Redhead 7 
Rin g-necked duck 3 
Lesser scaup duck 12 
Ruddy duck 3 
Hutchins's goose 1 

Total - - - - 126 

1 

1 

100.00 

3 

***Common mallard 
Baldpate 
American pintail 
Green-winged teal 
Blue-winged teal 
Shoveller 
Redhead 
Ring-necked duck 
Canvas-back 
Greater scaup duck 
Lesser scaup duck 
Buff le-head 
Ruddy duck 
Undetermined 

Total - -

1 

4 

10 
2 
4 
6 
9 
1 
9 
1 
1 
1 

11 
1 
3 
2 

61 
( ;) 

.-\'.-



Common Mallard 
(Anas platyrhynchos platyrhynchos) 

IJ.' ABLZ 2. Food s of t he Common Mallar d Eased on Analys es of 19 S ton:a chs. 
(Column 1 presents t he c or;1b i ned series in or der of pe rcentage s ; 
columns 2 and 3, the 1940-41 vs. 1949-50 s er ies for compara tive study.) 

' ,-

Scientific Name 

(Corr:r.1 on Name) 

' Polygonum lapat~ifolium 
' ( Nodding smartweed) 
'Potamogeton foliosus 
' (Grass-leaved pondweed) 
'Sor~hurn vulga.re 
' ( orghum) 
'Ech inochloa crus galli 
' (Wild millet) 
' Zea may; 
1\Corn 
' Ambrosia a.ptera 

(Blood ragweed) 
' Eu1horb ia corollata 
' Flowerin g spurge ) 
1 NaJas guadalupenais 
' \ Southern naiad) 
' Di r i t aria villosa 
' - Shaggy fin 5er grass) 
'Triod ia flava 

{ Pur ple top) 
1 Scirpus paludosus 
' {Alkali bulrush) 
' Polygonum pensylvanicum 
' ( Large seed srnartweed) 

' 
' 
' 
' 

Cmr.b i ned Series 
219.1 cc 

19 Stomachs* 

1940- 4 1 Serie s 
18 5. 6 cc 

9 Stomachs 

Vol. , 'l' imes , Vol. , Times 
Pe rcentage , Used ,Percentage, Used 

35.78 

12.40 

10.78 

6.32 

6.32 

3.42 

3.16 

3. 16 

2.37 

2.37 

1.84 

1.5'7 

' 
' 

' I 

12 ' 

' 6 

3 

' 
6 ' 

3 

' 
3 ' 

' 1 ' 

4 

3 

2 

' 

' 1 ' 
' 

2 ' 

' 

6.67 

26.11 

' 
22.78 ' 

13.33 

'7.22 

6.67 

2.78 

5.00 

3.33 

3 

6 

3 

4 

3 

1 

3 

1 

2 

1 

1949 - 50 Se r i es 
30.3 cc 

10 Stomachs 

1 Vol. 1 Ti mes , 
,Perc entage, Used , 

t 

' ' . 

' 
' 

t ' 

62.00 1 9 

12.00 

3. 50 

4.50 

' 
2 ' 

3 

' 
1 ' 

2 

3. 50 ' 1 

' 1 ~ 
(JI 



Scientific Name 

( Common :r-rar.1e) 

'Cir s i um .!.I2l2.. 
' ( 'l'h istle) 
'Polygonum long istylum ' 
' (Long-styled persica.r i a) 
'Cyferus .!2.• 
' Cyperua) 
'Potarnogeton pectinatus 
,- (Sa.go pondweed) 
'Scirpus ~· 
' (Bulrush) 
' Miscellaneous 

' 'Insects 
(Insec ts) 

Total - - - - - - - - , 

*Stomachs Taken: 
NovGmb ,3r 1040 - 2 
De c ember 1S40 - G 
November 1941 - l 
October 1949 - l 
November 1949 - 6 
December 104 9 - 3 

Total 19 

TABLE 2. (Continued) 

Combined Series 
21S.l cc 

19 Stoma.chs11-

Vol. , Times 
Percen t a ge , Used 

.53 

.53 · , 

.53 

.26 

.26 

5.24 

3.16 

100.00 

2 

4 

1 

3 

2 

6 

1940-41 Series 
185 .6 cc 

? Stomachs 

1949- 50 Ser ies 
30 .3 cc 

10 Stomac hs 

, Vo l. , Times , Vo l. , ::i:'Jmes , 
, Percentage , Used , Percentage , Used 

' 1. 11 ' I I 

' 1.11 ' t ' 
' 1.11 ' 
' 
' I 

f ' ' t 

' 2.78 ' 
' ' 
' ' 

' - f 

100.00 ' 

2 
t 

~ .... I 

1 

' t 
' 
' 
' 
' 

5 ' 
' ' 
' 

.50 

.50 

'7 .50 

6 .00 

100.00 

1 

3 

2 

1 

(N 
iJ) 



Common Blac k Duck 
(Anas rubripes rubripes) 

TABLE 3. F'oods of the Corr.u.'11on Dluck Duck Based on Analysis of One :J tomach . 
(Column 1 presents the comb ined se.ries in order of percentages; 
c olumns 2 and 3, t he 1940-4 1 vs. 1949-50 series for com~arative study .) 

Sc ientific Name 

(Common Name) 

Comb ined Series 
4.5 cc 

1 Stomach·:} 

Vol. , Times 
, Percentage , Used 

' Pot amoge ton folios us 
1---rcfi-.ass-leaved pondv1eed) 
1 Sparp;anium .!!?.• 
' (Burreed) 
I I 

Total - - - - - - - -, 

*Stomach Colle cted : 
November 1940 

95.00 

5 .00 

100.00 

1 

1 

1940-41 Series 
4.5 cc 

1 Stomach 

1 Vol. , Times 
,Percentage, Used 

95.00 

5.00 

100.00 

1 

1 

1949-E·O ~;e rl es 

I 

1 Vol . 1 Times , 
, Percentage , Used 

CN 
~ 



Gadwall 
(Chaulelasrnus streperus) 

TABLE 4. Foods of the Gadwall Based on Analysis of One Stomach. 
(Column 1 pre sents the combined series in order of percentages; 
columns 2 and 3, the 1940-41 vs. 1949-50 series for comparative 
study.) 

Scientific Name 

(Common Name) 

1 Potamogeton fo11osus 
1 {Grass-leaved pondweed) 
' 

' 

Combined Series 
3 cc 

1 Stomach* 

1940-41 Serles 
3 cc 

1 Stomach 

' 
' 1 

' 

1949-50 Serie s 

1 Vol. Times , Vol. , Times I Vol. , Ti mes , 
, Percentage 

100.00 

Used ,Percentage, Used ,Per centage, Used 

1 100.00 ' 
1 

' 
1 

' 
' , Total - - - - - - - - , 100.00 100.00 

I 

*Stomach Collected: 
November 1940 

~ 
r ;) 



Baldpate 
(Mareca americana) 

TABLE 5. Food s of the Baldpate Based on Analys es of 9 Stomachs. 
(Column 1 presents t he combined series in order of percentages; 
columns 2 and 3, t he 1940-4 1 vs. 1949-50 series f or compara t i ve 
study.) 

, Combined Ser i e s 
16.5 cc 

9 Stome.chs ·:i-Scientif ic Name 

(Common Name ) Vo 1. , 'l' i me s 
, Percentage , Used 

I Naras ,~uadalupensis I 60.56 ' 6 
' Southern naiad) I ' 'Potamogeton ~· I 7.79 ' 1 
' (Pondweed) I ' 'Rufpia maritima ' 7.79 ' 1 
' Wi geongr ass) 
' Eleocharis crusgalli ' 6 .11 ' 2 
I (Wild millet) 
'Sorghum halepense ' 3.8 9 I 1 

' (Johnson grass) 
'Potamogeton foliosus I 2.78 ' 8 

' (Grass-leaved pondweed) ' I 

'Eleocharis palustris ' 1.68 ' 2 

' (Common spikerush) 
'Polygonum lapath ifolium ' 1.11 ' 1 
' (Nodding s rnartweed} ' I 

' Miscellaneous ' 3.29 ' 'Insecta I 5.00 ' 3 
(Insects) 

I Total - - - - - - - -
' 

100.00 
I 

' Lead shot t I 1 
-li-Specimens Collected : October 1940 - 5 

November 1940 - 1 
December 1940 - 1 
October 1949 - 1 
November 1949 - 1 

Total - 9 

1940-41 Serie s 
12. 7 cc 

7 Stomachs 

194 9- 50 Ser i e s 
3.8 cc 

2 Stomachs 

, Vo 1 • , 'l' i me s , Vo 1 • , T i me s 
, Percentage, Used , Percentage , Used 

' 64 .29 

I 10.00 

' 
' 
' 7.86 

I 5.00 

' 2.8 6 
I 

' 2.14 

' 1.43 

' 6 .42 

100.00 

t 

' ' 
' 

5 

l 

2 

1 

7 

1 

1 

3 

1 

' 47.50 I 1 

' 
I I 

35.00 ' 1 

' 
' I 

' I 

' ' 
I 2.50 ' 1 

I 

' I 1 
I 

' ' I 
15 .00 ' ' ' 

' I 

I 

100 .00 
' 
' 

I 

' I 
' I 
' ' 
' 

I 

I 

' I 

vl 
<D 



American Pintail 
(Dafila acuta tzitzihoa) 

TAB LE 6. Foods of the American Pin t ail Based on Analyses of 29 Stomachs. 
(Column 1 presents the combined serie s i n order of per centages; 
columns 2 and 3, the 1940-41 vs. 1949-50 series for comparative study.) 

Combined Serles I 1940-41 Ser i e s I 1949-50 Series 
76.5 cc I 48. 8 cc I 27.7 cc 

Scientific Name I 29 Stomachs* I 25 Stomac hs I 4 Stomachs 
I I I I 

(Common Name) I Vol. , Times I Vol. , Ti mes I Vol. , Time s 
I Percentage , Used ,Percentage, Used , Percentage , Us ed 

'Chara .!.21?.• I 32.93 I 23 I 38 . 20 I 23 

' (Muskgrass) I I 

' Potamo~eton foliosua ' 17.76 ' 25 I 20.60 I 25 
' (Grass-leaved pondweed ) I I ' 'Natas guadalupensis I 15.17 ' 19 ' 16.60 ' 18 I 6 .25 I 1 
' Southern naiad) t ' ' ' I I 

'Polygonum lapathifolium t 6.72 I 8 I 1.00 I 6 I 42.50 t 2 
' (Nodding smartweed) ' ' ' ' ' I 

' Helia.nthus ,W· ' 6.21 I 5 t ' 3 I 45.00 ' 2 
' (Sunflower ' I t I I ' 1Eleocharis palustris ' 3.45 I 2 ' 4.00 I 2 ' t 

' (Common spikerush) ' I I ' I I 

'Potamo~eton !.02• ' 2.59 I 2 ' 3.00 ' 1 ' ' 1 
1 (Pondweed) ' ' ' ' I 

1 Pan1cum ~· I 2.42 t 2 ' 2.80 t 1 ' I 1 
' ( Panic um 
' Polygonum ~· I 2.42 ' 13 ' 2.80 ' 13 
' (Smartweed ' I ' ' I ' 
1 Cirs1um m· ' 1.03 ' 6 ' 1.20 ' 5 I ' 1 
' (Thi st le ' I I I I I 

1 Potamogeton pectinatus ' .86 I 3 I 1.00 ' 3 I 

' (Sago pondweed) I I ' ' ' 
' ' ' ' ' ' ' 

I 

I 

' 
' 
' 
' 
' 

' 
' 
• ..,,.,. 

' 0 



1'ABLE 6. (Continued) 

I ' Combined Series ' 1940-41 Series ' 1949-50 Series ' 76.5 cc ' 48.8 cc ' 27.7 cc 
Scientific Name ' 29 Stomachs~ .. ~ I 25 Stomachs ' 4 Stomachs 

' (Common Name) ' Vol. I 'l' i mes ' Vol. I Times I Vo l. ' Ti mes ' Percent age I Used , Percentage, Used ,Perce tJ tage , Used 
I 

'Myriophyllum 1:-rr· I .69 I 2 ' .so I 2 ' ' (Watermilfoil ' ' ' ' ' 'Polygonum lonGistylum ' .69 ' 3 ' .80 ' 3 ' ' {Long-styled persicaria) 
'Croton~· ' .52 ' 1 ' .60 ' 1 
' (Croton) 
'Oenothera laciniata ' .52 I 15 I .60 I 15 

' (Evening primrose) ' ' ' ' 'Carex .!12.• ' .35 ' 1 ' .40 ' 1 
' (Sedge) ' ' ' ' ' ' I 

'Echinochloa crusgalli I .35 I 2 I I ' 2.50 ' 2 ' (Wild millet) 
'Chamaesyce an. ' .35 ' 1 ' .40 ' 1 
' (Eupborbiai ' ' ' ' ' ' t 

'Mollugo vertic l llata I .17 ' 6 ' .20 ' 6 I ' ' ' (Carpetweed) 
'Panicurn vlr~atum ' • l '7 I l I ' I 1.25 I 1 
I ( Swi tchgrass'°J 
'Scirpus fluviatilis I • l '7 ' 1 ' .20 ' 1 

' {River bulrush) 
' Sc irpus valid us ' .17 ' 2 ' .20 ' 2 
' (Softstem bulrush) I I ' ' 'Solanum rostratum I • 17 ' 1 I .20 ' 1 

(Buffalo bur) I ' I 

'Sorghum halepense I .17 ' 1 ' I ' 1.25 ' 1 
' ( Johnson grass) 
1Ditaxis .!12.• ' .16 ' 1 ' .19 ' 1 I I ' ~ 

' {Ditaxis) I . . . . . i-' 

I ' 



Scientific Name 

( Cor~mon Na.me) 

' Miscellaneous 

' 'Gastropoda 
(Snails) t 

'Pisces 
I (Minnows, etc .) 

Total - - - - - - - -

*Stomachs Collected: 
October 1940 - 18 
November 1940 - 6 
December 1940 - 1 
November 1949 - :3 
March 1950 - 1 

Total 29 

TABLE 6. (Continued) 

Combined Series 
?6.5 cc 

29 Stomachs~· 

Vol. 1 Times 
, Percentage I Used 

' 2.76 t 

t I 

t . 8 6 ' 16 

' .17 ' 1 
t ' t t 

• 100.00 ' 

1940-41 Series 
48.8 cc 

25 Stomachs 

' 

1949-50 Series 
27.7 cc 

4 Stomachs 

, Vol. 1 Times , Vol. 1 Times 
, Percentage , Used , Percentage, Used 

' 3.01 

t 1.00 

t .20 
t 

' 
' 100.00 

f 

' 
' 

14 ' 
t 

1 

1.25 

100.00 

' 
2 ' 

~ 
t\'.) 



Green-winged Teal 
(Nettion carollnense) 

TABLE 7. Foods of the Green-winged Teal Based on Analyses of 35 Stomachs. 
(Column 1 presents the combined series in order of percentages; 
columns 2 and 3, the 1940-41 vs. 1949-50 series for comparative study.) 

Combined Series ' 1940-41 Series ' 1949-50 Series 
t ' 37 .1 cc ' 26.5 cc ' 10. 6 cc 

Scientific Name ' 55 Stomachs* ' 29 Stomachs ' 6 Stomachs 

' ' ' (Common Name) ' Vol. , Times ' Vol. , Times ' Vol. , Times 

' Percentage , Used ,Percentage, Used ,Percentage , Used 

'Natas guadalupensis ' 32.29 ' 26 ' :35.35 ' 23 ' 17.50 t 3 
' Southern naiad) ' ' ' ' ' I 

'Chara !.l22. ' :31.26 ' 30 ' 36.38 ' 28 ' 6.67 ' 2 
' (Muskgrass) t I ' ' ' ' 'Potamogeton foliosus ' 16.00 ' 30 ' 18.97 ' 28 ' 1.67 ' 2 

' {Grass-leaved pondweed) ' ' ' ' ' ' 'Lertoloma cognatum t 3.57 ' 4 ' ' 2 ' 20.83 ' 2 
'Chase fall witchgrass) ' ' t ' ' 'Polygonum lapathifolium ' 3.57 t 7 ' 2.07 ' 4 t 10.83 ! 3 
' {Nodding amartweed} ' ' ' ' ' ' 'Myrionhyllum !R• ' 2.71 ' 1 I ' ' 15 .83 ' 1 
' (Watermilfoil) ' ' I ' I ' 1 Scirpus iE'T· ' 2.57 ' 2 I t 1 ' 15.00 t 1 
' (Bulrush ' ' ' I I t 

'Eleocharis crusgalli ' 1.43 ' 8 ' 1.38 ' 5 ' 1.67 ' 3 
' (Wild millet) - ' ' ' ' ' ' 1Cirsium ~· ' .57 ' 10 ' .69 ' 10 I ' ' (Thistle ' t I ' t ' 'Oenothera lacin1ata I .43 ' 15 ' .52 ' 15 
' (Evening primrose) ' ' t ' ' ' ' Po lygonum ~. ' .43 ' 19 ' .52 ' 16 ' ' 3 
' (Smartweed ' ' ' ' ' ' ' ' t ' ' I I 

' 
' 
' ' 
' 

' 
' 

' 
' 

' 
' 
' 
' 
' I fi:,,. 

• ~ 



' 
' Scientific Name 
I 

(Common Name ) 

'Poligonum hydr0Qi2eroides 
' (Swamp amartweed) 
1 Polygonum pensylvanieum 

{Largeseed smartweed) ' 'Polygonum persicaria 
' ( Ladysthumb) 
1 Miscellaneous 

' 1 Inaecta 

' {Insects) 
1 Gastro1oda 
' (Sna ls) 
' Total - - - - - - - -

*Stomachs Collected: 
October 1940 -26 
November 1940 - 3 
October 1949 - 3 
November 1949 -__£ 

Total - 35 

' ' 
' 

' 
' I 

I 

I 

' ' ' 
' ' 
' 
' 
' 

TABLE 7. (Continued) 

Combined Series 
' 

1940-41 Series 
37 .1 cc ' 26.5 co 

35 Stomachs* ' 29 Stomachs 

Vol. , 1' imes 
' Vol. , Ti mes 

Percentage , Used ,Percentage, Used 

.43 ' 2 ' .52 ' 2 

' .29 ' 4 ' .35 ' 1 

' ' I 

.29 ' 2 ' .35 ' 1 

' ' ' 1.00 ' I 1.03 ' ' ' ' 1.57 ' 33 ' 1.87 ' 28 

' ' ' 1.59 ' 2 ' ' 
' I 

100.00 ' ' 100.00 I 
I 

' 

I 1949-50 Serie s 
I 10.6 cc 
I 6 Stomachs 

I Vo l. 1 Times 
, Percentage , Used 

' ' 3 

' I 1 

' ' 
' .83 ' I I 

' ' 5 
I ' 
' 9 .17 ' 2 

I 100.00 

I 

' 

' 

' I 
' 

~ 
~ 



Blue-winged Teal 
(Querguedula discors) 

TABLE 8. Foods of the Blue-winged Teal Based on Analyses of 27 Stomacbs. 
(Column 1 presents the combined series in order of percentages; 
columns 2 and 3, the 1940-41 vs. 1949-50 series for comparative study.) 

Scientific Name 

(Common Name) 

'Chara~· 
' (Muskgrass) 
'Na.tss guadalupansis 
' outhern naiad) 
'Potamogeton folioaus 
' (Grass-leaved pondweed) 
'Eleocharis crusgalli 
' (Wild millet) 
'Alfae 
' Algae) 
'Polygonum lapa.thifolium 
' (Nodding smartweed) 
'Sorghum halepense 
' (Johnson grass) 
'Polygonum peraicaria 
' ( Ls.dya thumb) 
'Chloris verticillata 

{Windmillgrasa) 
'Polygonum .!..Im• 
' ( Smar tweed) 
'Eleochari8 .!.I?.E• 
' ( SpikerushJ 

' 

' 
' 

Combined Series 
49.1 cc 

27 Stoma.cha* 

1940-41 Series 
25.6 cc 

18 Stomachs 

' 1949-50 Series , 
23.5 cc 

9 Stomachs 

Vol. , Times , Vol. , Times , Vo 1. , Times , 
Percentage 

27.96 

14.26 

11.30 

5.74 

5.56 

4.82 

2.96 

2.78 

2.22 

2.22 

1.48 

, Used ,Percentage, Used ,Percentage, Used 

' 
' ' 
' 
' 
' ' t 

t 

21 1 

11 

20 

' 
7 ' 

3 

10 

1 

4 

4 

7 

4 ' 

' 

41.94 

16.94 

15.00 

' 
8.33 ' · 

' .56 1 

4.44 

' 1.11 ' 
t 

' 
.28 

t 

17 ' 

9 

15 

1 

2 ' 

' 3 

1 

' 
2 ' 

3 

6 

8.89 
I 

3.89 ' 

17.22 

13.33 

6.11 ' 

6.67 

' 6.11 I 

4.44 

' 
4 ' 

2 
t 

5 ' 

6 

1 

7 

' 2 1 

1 

1 

' 4 t 

If:>. 
en 



TABLE 8. (Continued) 

Combined Serie s ' 1940-41 Serie s 
49.1 cc ' 25.6 cc 

Scientific Name ' 27 Stomachs* ' 18 Stomachs 

(Common Name) ' Vol. , Time s I Vol. , Times 
I Perce ntage I Used ,Perc en tage, Used 

'Panicum virgatum I 1.48 ' 1 I ' (Switchgrass) I I ' I 

'Panicum dichotomiflorum ' 1.30 ' 1 I I 

(Fall panicum) ' ' I 

'Polygonum ens lvanicum I 1.11 t 3 I I 

' (Largeseed smartweed ' ' ' 'Lertoloma cognatum ' .93 ' 3 ' ' 2 
'Chase f all witchgrass) 
'Mlfiophyllum 11· ' .74 ' 1 ' 1.11 ' 1 
1 Watermilfo 1) ' ' I ' 1 Scirpus validus ' .74 ' 4 ' .28 ' 2 
1 (Softstem bulrush) ' ' t ' 'Polygonum hydro~i~eroides I .37 I 2 ' .56 I 1 
1 (Swamp smartwae ) ' I I ' 'Rufpia maritima ' .37 ' 3 ' .28 ' 2 
'Wigeon grass) 
' Oenothera lacinata ' .19 ' 9 I . 28 ' 9 

(Evening primrose) ' ' ' Po lzeonum long isty lum I .19 ' 3 1 .29 ' 2 
I {Long- s tyled persicaria) ' ' Potamogeton .!2• I .19 ' 1 ' .28 I 1 
' ( Pondweed) 
' Miscellaneous ' 1.46 I I 1.37 I 

' 
1949-50 Series 

I 23.5 cc 

' 9 Stomachs 

' 
Vol . ' '.L'ime s 

,Percentage, Used 

I 4.44 I 1 

' I 

I 3.89 I 1 

I 3.33 I 3 

' 2.78 I 1 

I 

' 
' 1.68 I 2 

' ' 
' ' 1 

' .56 ' 1 

I I 1 

' 1.66 

I 

' 
' 

~ 
Ol 



Sc ienti fie Name 

( Conmon l'Ia.me) 

'Insecta 
(Insects) 

'Gastropoda 
(Snails) ' ' Pisces 

' (Minnows, etc. 

Total - - - - - - - -

-i:·Stoma.chs Collected: 
October 1940 - 14 
November 1940 - 1 
April 1941 - 2 
December 1941 - 1 
April 1949 - 1 
September 1949 - 4 
October 1949 - 3 
April 1950 - 1 

Total - 2'7 

' 
' 
' I 
I 

' 

TABIE 8. {Continued) 

Combined Serles 
49 .1 cc 

27 Stomachs·~ 

Vol. , Ti mes 
Percentage I Used 

4 .44 I 21 

3.6 9 ' 17 

1.30 I 4 
I 

I 

100.00 

1940-41 Serles 
25.6 cc 

18 Stomachs 
I 

1949-50 Series 
23.5 cc 

9 Stomachs 

1 Vol. , Times , Vol . , Ti mes 
,Percentage, Used 1 Percenta6e, Used 

4.17 

2.78 I 
I 

100.00 

16 ' 

10 

5 . 00 

6 .11 

3.89 

10 0 .00 

5 ' 

7 

4 

tt=:
~ 



Shoveller 
(Sna tula clypeata) 

'T f\DLE 9. Foods of t he Shove ller Based on Ana l yse s of 11 Stomac hs. 
(Column 1 pr e s en t s t he c ombined ser ies in order of per c e ntages ; 
columns 2 and 3, t he 1940-41 vs. 1949-50 serie s f or compar ative 
s t udy .) 

Sc ientif ic Name 

Comb i ned Ser ie s 
2 6 . 6 co 

11 Stomachs1~ 

1940-41 Serie s 
25. 9 cc 

10 Stoma. c ha 

1 9'19-50 Ser ies 
.7 cc 

1 St omac h 

(CorrJUon Name ) Vol. , Time s , Vo 1. , Ti mes , Vo 1. , T i rne s , 
, Perc e ntage , Used 

'Chara !J?.2. 
' (Musker a ss) 
' Po t amogeton foliosus 
' (Grass-le aved pondweed) 
' Polyp;onum hydropiperoides 
' (Swamp smartweed) 
' Na.tas guadalupensia 
' Southern nai ad ) 
' Mi s c e llane ous 
I 

'Insecta 
' (In sec t s) 
'Gastronoda 
' (Snails) 
' 

' 
' 

' t 

' 
' 

, Total - - - - - - - - , 

ii-S tomac h s Collected: 
October 1940 - 10 
Apr il 1950 - 1 

•rotal 11 

' 

12.73 ' 10 
' 7 .27 ' 10 

' 
2.73 ' 3 

' 
. 9 1 ' 7 

' 6 .82 ' 
' 3.18 ' 9 

66.36 ' 10 

100.00 

, Perc e ntage , Us ed , Perc en t age, Us ed 

I 

' 
' 
' 
' 
' 
' 

14.00 
' 8 .00 ' 

1.00 

5.00 

3.00 

' 69.00 ' 
100.00 

9 

10 

2 

7 

8 

9 

t 

' 
' 
' 30 .00 

' 

25.00 
' 
' 5.00 

' 40.00 

' I 
100.00 

' t 

' 

1 

1 t 

1 

1 

' 

~ 
co 



Redhead 
(Nyroca americana) 

TABLE 10. 
(Column 
columns 
s tudy.) 

Foods of the Redhead Baaed on Analyses of 16 Stomachs. 
1 presents the combined series in order of percentages; 
2 and 3, the 1940-41 vs. 1949-50 series for comparative 

Scientific Nam€\ 

(C0mmon Na.me ) 

Cor.:ib ined Series 
148.4 cc 

16 Stoma chs-:i 

Vol . , 'l' imes 
, Per cen tage , Used 

1940-41 Series 
24.6 cc 

7 Stomachs 

19,18 - 50 Se1° ie s 
123.8 cc 

9 Stomac h s 
,· 

, Vol. , Times , Vol. , Ti me s , 
,Per centage, Used , Percentage , Used ,----........ ------,....----........ -------,,------

'Na. ias guada.lu.pensis 
' Southern naiad) 
1 Polygonum lapathifolium 
1 ( Nodd1n£ smartweed) 
'Chara !M• 
1 (Muakgrass) 
' Po ltp;onum longistylum ' 
' ( onz-s tyled persicaria) 
'Rutpla. maritima 
'Wigeongrass) 
'Ambrosia aptera 
' (Blood ragwe ed ) 
'Potamos eton foliosus 
' (Grass-leaved pondweed) 
'Triodia. flava 

(Purpletop) 
'Polygonum ~· 
1 {Sma.rtweec.} 
'Miscellaneous 

Total - - - - - - - -

-'.}Stomachs Collected: 
October 1940 - 5 
November 1940 - 2 
October 1949 - 1 
November 1949 -_§. 

Total - 16 

34.69 

30.00 

10.31 

6.25 

6 .25 

3.75 

3.44 

2.50 

.94 

1. 8 7 

--
100.00 

I 

' 

9 

5 

6 

3 

1 

1 

9 

1 

5 

43.57 

23.57 

14.29 

8.57 

1.43 

5 .71 

2.14 

.72 

100.00 

5 ' 

' 
6 

2 
I 

I 

1 

' 
6 ' 

' 
l I 

' 4 
I 

27.78 

53.33 

11.11 

5.00 

2.78 
----
100.00 

' 
' 

4 

5 

1 

1 

t 

3 ' 

1 

~ 
tO 



Ring-necked Duck 
(Nyroca collaria) 

TABLE 11. Foods of the Ring-necked Duc k Based on Analyses of' 4 Stomachs. 
(Column 1 presents the conbined series in order of pe1:centa r;es; 
columns 2 and 3, the 1940-41 vs. 1949-50 series fo r comparative study .) 

Scientific Name 

(Common Name) 

Combined Series 
13 cc 

4 Stomacr.s~ .. 

' Vol. ' 'l' imes 
Percentage ' 

Used 

I 1940-41 Series 
I 11.9 cc 
I 3 Stomachs 

' ' I Vol. ' 'l'imes 
,Percentage, Used 

I 1949-50 s~ries 
I 1.1 cc 
I 1 Stoma.c h 
I I 

I Vol . I 'l'ime s 
, Percentage 1 Used ' 

I ' 
.. _ ._____ I ----f 

'Potarnogeton foliosus 
' (Grass-leaved pondweed) 
'Chara !R• 
' (Muskgrass) 
'Netas guadalupenais 
' Southern naiad) 
'Polygonum Jonp;istylum ' 
' {Long-styled persicaria) ' 
'Polygonum pensylvanicurn 
' (La.rgeseed sme.rtweed) 
'Gastropoda 
' (Snails) 

' Total 

* Specimens Co llected: 
October 1940 - 2 
November 1940 - 1 
March 1950 - 1 

'l'ote.l 4 

55.00 

20.00 

7.50 

2.50 

2.50 

12.50 

100.00 

' 4 ' 
' ' 
' 1 ' 
' 2 I 

' 
' 1 ' 

' 
' 1 ' 
I l ' 
' 
' I ' 

65.00 ' 3 ' 25 .00 I 1 ' 
' 26.67 ' 1 

' 1.67 ' 1 ' 25.00 I 1 

' ' 3.33 ' 1 

3.33 ' 1 
I 

' I 50.00 ' 1 

100.00 I ' 100.00 

CJ'I 
0 



Canvas-b ac k 
( Nyroca valisineria) 

TABLE 12. 
(Column 
columns 
a tudy .) 

Foods of the Canvas - b ack Based on Analysis of One Stomac h . 
1 presents the comb ined series in order of percentages ; 
2 and 3, the 1940-4 1 vs. 1949-50 series for com par a ti vo 

Scient ific Name 

(Common Na.me) 

' Natas guaoalupensis 
' Southern naiad) 
'Lertoloma cognatum 
'Chas e fall wit c hgras s ) 
' 'Insecta 

(Inse c ts ) 

Total - - - - - - - -

~fSt oma c h Collected: 
Nover1ber 1949 

Cornbined Series 
1. J_ cc 

1 S t omach·:,. 

Vol . 
1 Percentage 

1 Times 
1 Used 

90.00 

5.00 

5.00 

100.00 

1 

1 

1 

1940- 1: ·1 Series 1949-50 SE.'ries 
J .l cc 

l S tor:ac h 
I I I I T 
, Vol. 1 Times 1 Vol. , Tir.::es ! 

,Percentage, Used 1 Porc0ntago 1 Used 

90 .00 ' J. 

' 
5 .oo ' 1 

5 .oo ' 1 

100.00 

CTI 
t..J 



Greater Scaup Duck 
(Nyroca marila) 

'I1ARIE 13. Foods of the Grca ter Scaup Duck Ba sod on Analysis of Ono .S to:rr,ii. c h . 
(Column 1 presents the combined s eries in order of percenta0es ; 
columns 2 and 3, the 1940-41 vs. 1949-50 series for comparative s tud:r . ) 

Sc ientif'ic Na.me 

(Common Name) 

Combined Series 
1.9 cc 

1 Stomach* 

1940-41 Serie s 

Vol. , 1'imes , Vol. , 1l' imes 
, Perc entage , Used ,Percentage, Used 

l <J<l:D -50 Series 
1. 8 cc 

l ~. t O!UaC h 

, Vol . , '1'1me.s , 
, Per centage, Use d 1 -------------------------.--------------------- ·-----,-- -,-

'My:riophyllum ~· 
t (WatermilfolJ) 
'Miscellaneous 

' 
' , Total - -

90 .00 

10.00 

100. 00 

1 90.00 

10.00 

100. 00 

1 

------------------------·--------------------------------------------------
*Stomach Collected: 

November 1949 

(11 
l\) 



Lesser Sc aup Duck 
(Nyroca af f lnls) 

'rABLE 14. Fcods of the Le s ser Scau.P Duck Eased on An n l y ses o f 23 S tc.11::1.a chs. 
{ Column 1 pre sent s the comb lne d s e ries in orde1• of p c : 'c e nt azes ; 
column s 2 and 3, t he 1940-4 1 vs. 1949-50 series f or comparative studJ .) 

Scientific Name 

(C ommon Name ) 

Combined Ser i es 
53.1 cc 

23 S t omac hs * 
I 

Vol. 1 Times 
1 Percentage 1 Used 

r-
1 Poly3onu~ lapath ifolium 
1 (Noddin~ s rnar t we ed) 
' Potarno~e t ~n f oliosus 
1 (Gra;s-leaved pondweed) 
' Na ' as guadalupensis 
1 Southe rn naiadJ 
' Polygonum }on3 lsty lum 1 

1 ( Lona,- st~loe oer sicaria) '- ~ . 
' _foly.'.";onum pensylvanicum 
' \ Large seed sr.iartweed) 
' J'otamor;e ton p8 ctinatus 
,--(Sa :3:0 ;i-ondweed) · 
1 Pol 4'onum SEy· 
' SJ;1artweed 
'Pol qonun muhlenber ~i i 
I Marsh smarf.weecfJ~-
1 Chara .QQI2_. 
' (Mus kgr&s s ) ' 
'Echinoc h loa c r us~a lli 1 

(Wild r:1illet) ' 
1 0enothera laciniata 

(Evening primrose) 
'Eleocharia palustrls 
' (Common spikerush} 

' 

18 . 9 1 

13. 9 1 

10.65 

G. 96 

tJ . 30 

3. 48 

2 . 61 

l.'14 

1.52 

1.30 

. 87 

.65 

15 

17 

7 

9 

6 

3 

3 

4 

8 

4 

6 

2 

1040- 41 Series t 1D49- 50 Series 
22. 8 cc I 30 .3 cc 

12 Stoma.oh s 
' 

1 1 ::::. t oma chs 
r----· I 

I Vol. 
' 

Ti me~ 1 Vol. 
' 

Times 
, Pe .re e nt age , Us ed 1 ?ercent.age 1 1J3ed 

-~--- ·--·-~------ --- --·---

' 
5 . 8 3 I '7 ! 33 . 18 I ' l _) 

I I I 

20.00 11 f 7 .2? I 6 
' ! 

12 . 92 l i:· 
0 I n .1s 1 0 

(..., 

13.33 t f_; f I 1 
I I I 

'7.50 f 4 1 5.00 ! 2 
! I t 

7.27 . 
3 

I ! 

5 .00 I 2 I I 1 
I f I 

3.64 I 4 

' ' 2.92 ' 8 
f f I I 

t 2.50 ' 2 I I 2 

I 1.67 ' 6 ' ' 
' I I I 

' I ' 1.36 I 2 

' 

T 
I 

I 

' 
' 
' I 01 
I ~ 



TABLE 14. {Continued) 

Combined Series I 1940-41 Series 
' 

1949-50 Series 
53.1 cc ' 22.8 cc I 30.3 cc 

Scientific Ne.me 
' 23 Stomachs* I 12 Stomachs I 11 Stomachs 
I t 

( Comnon Name) I Vol 
' 

Times 
' 

Vol. I Times I Vol. 
' 

I' imes I 

I Percentage 
' Used ,Percentage, Used , Percentage, Used 

' ' ' 
1 Cirsium m· I .22 ' 7 ' .42 ' 5 ' ' 2 
' (Thistle 
'CzTerus m· ' .22 ' 2 ' ' ' .46 ' 2 
' Cyperus I I ' ' ' ' ' 'Bordeum .!l?J2• ' .22 ' 2 ' .42 ' 2 ' ' ' ' (Litt le barley) I ' ' ' ' ' ' 'M1riO£hzllum T!'T· ' .22 ' 2 ' ' 1 ' .46 ' 1 ' ' (Watermilfoil ' ' ' ' ' ' ' 'Polzgonum hzdropiperoides ' .22 ' 5 ' .42 ' 3 ' ' 2 ' ' (Swamp smartweed) ' ' ' ' ' ' ' 'Potamogeton natans ' .22 ' 1 ' ' ' .46 ' 1 ' ' (Floatingleaf pondweed) ' ' ' I ' 'Sc irpm, acutus ' .22 ' 2 ' ' ' .46 ' 2 

' (Hardstern bulrush) ' ' ' ' I 

'Miscellaneous ' 4.78 ' ' 4.15 t ' 5.44 

' ' ' ' ' ' ' ' 'Inseota ' 8.91 ' 20 I 8.75 ' 12 ' 9.09 ' 8 ' ' (Insects) ' ' ' ' ' ' ' 'Gaetro!oda ' 15.87 
' (sna ls) ' 12 ' 14.17 ' 9 ' 17.73 ' 3 ' 
' Total - - - - - - - - ' 100.00 ' ' 100.00 ' ' 100.00 

' ' I -I I ' , Lead shot 
' ' 

5 I ' 
2 

' 
. 3 

*Stomachs Collected: 
October 1940 - 2 
November 1940 - 4 tn 

~i:,.. 

December 1940 - 5 
April 1941 - 1 
November 1949 - 11 

Total - 23 



Buff le-head 
(Char1tonetta 1slandica) 

TA:JLE 15. 
{Column 
columns 
study.) 

Foods of the Buff le-head Based on Analysis of One Stomach. 
1 presents the combined series in order of percentages; 
2 and 3, the 1940-41 vs. 1949-50 series for comparative 

Scientific Name 

(Common Name) 

1 Potamogeton foliosua 
' {Grass-leaved pondweed) ' 
'In sec ta 

(Insects) 

rrotal -

-If.Stomach Collected: 
April 1949 

Combined Series 
1.5 cc 

1 Stomach 

1940-41 Series 

' 

' 
' 

1949-50 Series 
1.5 cc 

1 Stomach 

Vol. , Times , Vol. , Times , Vol. , Times 
Percentage , Used ,Percentage, Used ,Percentage, Used 

5.00 

95.00 

100.00 

1 

l 

5.00 

95.00 

100.00 

1 

1 

(JI 
(JI 



Ruddy Duck 
(Erismatura jamaicensls rubida) 

TABLE 16. 
(Column 
columns 
study.) 

Foods of the Ruddy Duck Based on Analyses of G Stomachs. 
1 presents the combined series in order of percentages; 
2 and 3, the 1940-41 vs. 1949-50 series for comparative 

l 
Combined Series 

' 
1940-41 Series 

' 
1949-50 Series 

6.1 cc t 3.7 cc 
' 

2.4 cc 
Scientific Name 

' 
6 Stomachs* I 3 Stomachs • 3 Stoma.cha 

(Common Name) 
t t ' I Vol. 

' 
Times I Vol. I Times t Vol. t Times 

' 
Percentage 

' 
Used , Percentage, Used , Percentage, Used 

' ' t 

'Potamogeton foliosua t 45.83 I 5 ' 65.00 ' 3 ' 26.67 I 2 

' (Grass-leaved pondweed) I ' ' ' ' 
'Scirpua re,· ' 19.17 ' 2 ' ' ' 38.32 I 2 
1 (Bulrush 
'Natas guadalu~ensis ' '7.50 I 4 ' 15.00 ' 3 ' I 1 
1 Southern naiad) 
'ScirEUS fluviatilis 1 2.50 ' 1 ' ' ' 5.00 I 1 

' (River bulrush) ' ' ' I I ' 'Polygonum lapathlfolium ' 1.67 ' 3 ' 3.33 ' 2 ' I 1 

' {Nodding smartweed) 
'Lemna minor ' .83 I 1 ' ' ' 1.67 ' 1 

' (Small duckweed) ' ' ' ' I ' 'Polzgonum longistzlum ' .83 I 1 ' 1.6'7 ' 1 ' ' 
' (Long-styled peraicaria) I ' ' ' ' ' 'Potamogeton oectinatus ' .83 I 1 I I I 1 .67 I 1 

(Sago pondweed) 
' Miscellaneous ' 18.34 I ' 10.00 ' I 26.67 ' 
' I ' ' ' I ' ,Insecta 

' 2.50 
' 

3 
' 

5.00 I 3 I ' 
' 

{Insects) ' ' I ' ' ' 
Total - - - - - - - - ' 100.00 I ' 100.00 ' ' 100.00 

' ' ' ' ' ' ' , Lead shot 1 1 ' ' ' I I I 

*Stomachs Collected: October 1940 - 2 
December 1940 - 1 
April 1949 - 1 
November 1949 - 2 

Total - 6 

' 
' 

I 

' 
' 
' 

c.n 
(J) 



Hutchins's Goose 
(Branta canadensis hutchinsi} 

TABLE 17. Foods of the Hutchins's Goose Based on Analysis of One Stomach. 
(Column 1 presents t h e combined series in order of percentages; 
columns 2 and 3, the 1940-41 vs. 1949-50 series f or comparative study.) 

Combined Series 
4 .1 cc 

1 Stomach 

1940-41 Series 
4 .1 cc 

1 Stomach 
I t 

1949-50 Serles 

Scientific Name 

(Common Name) Vol. Times , Vol. 1 Times , Vol. , Times , 

'Potamogeton foliosus 
' ( ·3-rass-leaved pondweed) 
' Naras guadalupensia 
1 Southern naiad} 

, Percentagr: 

' Miscellaneous ' 

55.00 

5.00 

40.00 

' 
Total - - 100.00 

*Stomach Collected: 
October 1940 

t 

f 

Used ,Percentage, Used ,Percentage, Used 

1 

1 

55.00 

5.00 

40.00 

100.00 

' f 

' I 

I 

1 

' 
1 I 

I 

I t 

t 

I 

' 

en 
-:J 



TABLE 18. Foods of Waterfowl Taken on Lake Carl Blackwell, 
Payne County, Oklahoma, Baaed on Analyses of 147 Stomachs. 
(Column 1 presents the combined series in order of 
percentages; columns 2 and :3, the 1940-41 vs. 1949-50 
series for comparative study.) 

Combined Series 
' 

1940-41 Series t 1949-50 Series 
525.2 cc t :399.7 cc t 1:35.5 cc 

Scientific Name 
' 

147 Stomachs -I~ t 126 Stomachs** 
' 

21 Stomacha.,'f-** 

' t t ' ' ' (Common Name) 
' 

Vol. 
' 

Times 
' 

Vol. 
' 

rl'ime s 
' 

Vol. , Times 
Percentage 

' 
Used ,Percentage, Used , Percentage, Used 

' ' ' t ' 'Chara .!..ER. ' 21.6'7 t 100 ' 25.28 t 100 t ' ' (Muskgrass) ' ' ' ' t ' 'Natss guadalupenaia ' 18.91 ' 8:3 ' 21. '79 ' 81 ' 1.67 ' 2 
' outhern naiad) ' t ' t ' ' 'Potamogeton foliosus ' 17.55 ' 119 ' 20.32 ' 117 ' .71 ' 2 
' (Grass-leaved pondweed) ' ' ' ' ' ' 'Polygonum lapathifolium ' 11.5:3 ' 49 ' 1.94 ' 29 ' 69.05 ' 20 
' (Nodding amartweed) ' ' ' ' ' t 

'Polygonum longistylum ' 2.11 ' 24 ' 2.46 ' 21 ' ' 3 
' ( Long-styled persicaria) ' t ' t f f 

'Echinochloa crusgalli f 1.67 ' 20 f 1.94 ' 16 ' f 4 
' (Wild millet) t t t ' ' 'Sorghum vulgare ' 1.:39 ' 3 ' 1.63 ' 3 
' (Grain sorghum) 
'Polygonum ;ar• ' 1.12 ' 47 ' 1.:31 ' 46 t t 1 
' ( Smar tweed t t t t I ' 'Polygonum penaylvanicum f 1.05 ' 9 ' 1.11 ' 7 ' .71 ' 2 
' (Largeseed smartweed) I I ' t I t 

'Al~ai ' 1.02 ' 2 ' 1.19 t 2 
' A gae) t ' f ' t 

'Potamogeton .!.ru2.• ' 1.02 ' 4 f 1.19 ' 4 f 

' (Pondweed) t t t t ' t 

'Myriophyllum "IYT· t .88 ' 5 t .32 t 4 t 4.29 ' 1 
' (Watermllfoil ' ' ' I I I 

' 

' 
' 
' 

' 
' 
t 

' 
' 
' 

' 
' 

I c.n 
I en 



TABLE 18. (Continued) 

Combined Series ' 1940-41 Series ' 1949-50 Series 
525.2 cc 

' 
399.7 co ' 135.5 cc 

Selan tific Name 
' 147 Stomachs* 

' 
126 Stomachs** ' 21 Stomachs*** 

' ' (Common Name) 
' 

Vol. 
' Times ' Vol. I Times I Vol. ' 'l'imes ' Percentage ' Used ,Percentage, Used , Percentage, Used 

' 'Ambroa ia aptera ' .85 ' 5 ' .99 I 5 I 

(Blood ragweed) ' ' t ' ' 'Eleocharis palustris t .78 t 4 ' . 91 t 3 ' ' 1 
' (Common spikerush) t ' ' I ' I I 

'Sor~bum halepense ' .78 ' 2 ' .91 I 2 ' I ' ' ( ohnson grass) t t I ' 
'Scirpus m• ' .65 ' 5 I I 2 I 4. 52 ' 3 
' ( Bulrush 
'Triodia flava ' .59 ' 3 ' .66 I 3 

( Purpletop) ' I I ' 'Panic um 'iiiT. ' .48 f 17 I .56 f 15 I t 2 
' (Panicum I I I I ' 1Cirsium r;r• I .44 ' 32 ' ' (Thistle 

.52 ' 30 ' ' 2 

'Eufhorbia corollata t .41 t 1 I .48 t 1 
1 Flowering spurge) 
'Oenothera laciniata I .37 I 52 ' .44 ' 52 I 

I (Evening primrose) I I I I I 

'Digitaria villosa I .31 I 5 I ' 2 ' 2 .14 I 3 
I (Shaggy f ingergrasa) 
1 Polygonum muhlenbergli I .27 I 4 I I 1 ' 1.90 I 3 
' (Marsh amartweed) 
1 Sc1r1us paludosus I .24 ' 1 I I I 1.67 I 1 
' (A kali bulrush} I ' I I I f I 

'Polzgonum hidropiperoldes ' .20 ' 15 I .24 I 12 ' I 3 I 

' (Swamp smartweed) ' ' ' I ' I ' 'Poli!onum persicaria ' .20 ' 10 I .24 ' 9 I I 1 f 

' ' ' ' ' I ' 
()1 

' ( dysthumb) co 

' 



TABLE 18. (Continued) 

Combined Series 
' 

1940-41 Series ' 1949-50 Series 
525 . 2 cc ' 399.7 cc ' 135.5 cc 

Scientific Name t 147 Stomachs* ' 126 Stomachs** t 21 Stomachs*iHt-

' ' ' (Common Name) ' Vol. ' Times 
' Vol. ' Times ' Vol. ' Times 

Percentage , Used ,Percentage, Used , Percentage , Used 

' ' ' ' ' ' 'Potamogeton pectinatus I .20 ' 10 ' .20 I 5 ' .24 I 5 ' ' (Sago pondweed) ' ' ' ' ' ' ' 'Zea may) ' .14 ' 2 1 ' ' .95 I 2 ' '{Corn I ' ' ' ' ' 'Croton~· ' .10 ' 3 ' .19 ' 2 I • 1 ' ' { Croton ' ' ' ' ' ' ' 
'Carex ~· ' .07 ' 5 • .oa ' 5 ' ' ' ' (Sedge • ' t ' ' ' ' 'Chamaesyce i!• ' .07 t l ' .oe ' 1 ' ' ' ' (Euphorbia ' ' ' I I ' 
'Cylerus ~· ' .07 ' 4 ' .08 ' 4 
' Cyperus ' ' ' ' I ' 1Scirpus validus ' .07 ' 4 
' ( Softs tem bulrush) ' .08 1 4 ' ' 
'Ditaxis rs• ' .03 ' 1 ' .04 ' 1 ,. ' ' (Ditax s) ' ' ' ' ' ' 'Hordeum ~· ' .03 ' 5 ' .04 f 5 ' ' ' ' (Little barley) ' ' ' ' ' ' ' ' Mollugo verticillata ' . 03 ' 13 ' .04 ' 13 ' ' ' ' (Carpetweed) ' ' ' ' ' ' 'Ru~pia maritima ' .03 ' 2 ' . 04 ' 2 ' ' Wigeongrass) ' ' ' 'Scirpus fluviatilis ' .03 ' 2 ' .04 ' 1 I ' 1 
' (River bulrush) , .. ' ' ' ' ' ' 'Solanum rostratum 1 .03 ' 1 ' .04 I 1 ' ' ' (Buffalo bur) ' I ' ' ' 1 Sparganium M• ' .03 I 1 ' .04 ' 1 t 

' (Burreed) ' ' ' ' ' ' I 
(i) 
0 

I 



Scientific Name 

(Common Name) 

' Miscellaneous 
f 

'Gastropoda 
1 ( Snails j 
'Insecta 

(Insects) 
'Crustacea 

(Ostra.cods) 

Total 
f 

, Lead s h ot 

~HJ om.mon mallard 
Common black duc k 
Gadwall 
Baldpate 
American pintail 
Green-winged teal 
Blue-winged teal 
Shoveller 
Redhead 
Ring-necked duck 
Greater scaup duck 
Lesser scaup duck 
Ruddy duck 
Hutchins's goose 

Total 

18 
1 
1 
7 

25 
30 
18 
10 
12 

3 
1 

17 
3 
1 

147 

TABLE 18. (Continued) 

' .-
Combined Series 

' 
1940-A l Series 

' 
1949-50 Series 

525.2 cc 
' 

399.7 cc 
' 

135.5 cc 
147 Stomachs* 

' 
126 Stomachs-I.'-* I 21 Stomachs**11-

' ' Vol. 
' 

Times I Vol. 
' 

'l' imes 
' 

Vol. f •.r i me s 
Percentage I Used ,Percentage, Used , Percentage , Used 

' 2.99 ' ' f 
6.39 I 31 ' 

' ' 3.20 ' 104 ' 
' 7 ' 

100.00 

4 

**Common mallard 
Common black duc k 
Gadwall 
Bald pate 
American pintail 
Green-winged teal 
Blue-winged teal 
Shoveller 
Redhead 
Ring-necked duck 
Leaser scaup duck 
Ruddy duck 
Hutch.ins's goose 

'rotal 

2.58 

7.22 

2.78 

100.00 

9 
1 
1 
7 

25 
29 
18 
10 

7 
3 

12 
3 
1 

126 

' 
' 
' 
' 
' 
f 

' 5.01 ' f 

' I ' 30 ' 1.43 ' 1 
I 

96 ' 5.71 ' 8 

7 

100.00 

3 1 

~~~~ommon mallard 9 
Green-wi nged teal 1 
Redhead 5 
Greater scaup duck 1 
Les ser scaup duc k 5 

Total - - - - 21 

:.: ) 
I-' 



TABLE 19. Comparative Survey of Foods Taken by Waterfowl During the 1949-50 
Migrations on Large Turbid Impoundments with Those Taken on Smaller and 
Clearer Impoundments Sased on An a lyses of 57 Stomachs. 

Scientific Name 

(Common Name) 

'Polygonum lapathlfolium 
' (Nodding smartweed) 
'Natas guadalupensis 
' Southern naiad) 
'Potamogeton foliosus 
1 (Grass-leaved pondweed) 
1 Scirpus .!.E.2• 
' (Bulrush) 
'Myriophyllum _rn. 
' (Waterrn11fo11) 
'Rulpia maritima 
1 Wige 
1 He lianthus ..!.212.. 
• (Sunflower) 
'Echinochloa crusgalli 
' (Wild millet) 
'Lertolorna cognatum 
'Chase fall witchgra.sa) 
'Zea mayj 
,-rcorn 
'Potarnogeton pectinatus 
' (Sago pondweed) 
'Digitaria villosa 
1 (Shaggy fingergrass) 
'Polygonum penaylvanicum 
' (Largeseed smartweed) 

' 

Lake 
Muddy 

Carl Blackwell' 
135.5 cc 

21 Stomachs-ii-
I 

Mudd.z 
Boomer Lake 

21.4 cc 
17 Stomachs·;(--~ 

Clear 
'Small Impoundments' 

98.2 cc 1 

19 Stomachs*-.H'" 

Vol. , Times , Vol. , ? imes , Vol. , rl' imes , 
, Percentage , Used ,Percentage, Used ,Percentage, Used 

69.05 

1.67 

.71 

4.52 

4.29 

.95 

.24 

2 .14 

• 71 

20 
I 

2 ' 

2 

3 

1 

1 

4 

l 

2 

5 

3 

2 

7.65 
I 

16.47 ' 

5.00 

6.77 

5.88 

10.00 

' 
6 .18 ' 

5.88 
I 

5.00 1 

2.94 

2.35 ' 

' 
' 

' 
4 ' 

' 
5 ' 

8 

2 

2 

2 

2 

1 

3 

2 
I 

2 ' 

' 
11.58 ' 

25.00 

8.68 

9.40 

8.68 

1.32 ' 

1.58 

' 
' 

11 

8 
f 

11 1 

3 

7 

2 

3 

1 C, 
to 



' 

Sc 1entific Name 

(Common Name) 

'Chloris !.2• 
' (Windmillgrass) 
'Polygonum sp). 
' (Smartweed 
' Panicurn virViatum 
' ( Swi tchgrass) 
' Ele ocharis h}P• 
1 ( Sp ikerus ~ 
1 Poligonum muhlenbergii 
' ( arsh srnartweed) 
' Panicum d ichotomiflorum 

{Fall panicum) 
1 Sc i r£US oaludoaua 
1 ( Alkali bulrush) 
1Eleocharis palustris 
1 {Common spikerush) 
1 Sc1rpus fluviatalis 
' (River bulrush) 
' Scirous validua 
' (Softstem bulrush) 
'C:voerus !.Im.• 
' · t Cyperus ) 
'Lenma min or 
,- ( Small duckweed) 
'Eotamoget on natans 
' (F loating l eaf pon~weed ) 
1 Scirpus acu t ua 
' {Hardstem bulrush ) 

TABLE 19. (Continued} 

Muddy I Muddy 
Lake Carl Blackwell' Boomer Lake 

135.5 cc I 21.4 cc 
21 Stomachs* ' 17 Stomachs** 

' I 

Vol. ' Times ' Vol. I Times 
Percentage I Used , Percentage, Used 

' ' I 

3.53 ' 1 

1 ' I 3 
I I 

2 ' ' 1 

' ' 1.91 ' 3 ' ' 2 

' 
' ' 

' ' ' 1.67 I 1 

' ' I 

1 ' .88 ' 2 

1 ' .88 ' 2 

' 
' .29 ' 4 
I 

.29 ' 
, ... 

1 ' .29 I 1 
I 

.29 I 2 

t Cl ear 
'Small Impoundments' 
I 98.2 cc I 

' 19 Stomachs*** 

I Vol. ' 'l' ime s I 

, Percent age, Used 

I 

' 2.90 ' 2 

' ' ' 2.37 I 2 ' I 

' 2.11 I 3 

' 
' ' 1 

' 1.84 ' 1 

' 
' 
' 
' ' 
' ' .79 ' 1 

' 
' I 1 

' ' 
I 

' ' ' ' ' ' I I ' 0) 

CJ" 



Scientific Name 

( Common Name) 

1Sor~hum halepense 
' ( ohnson grass) 
' Miscellaneous 
' 'Gastropoda 
' (Snails) 
'Insecta 
' (Insects) 
'Pisces 

(Minnows, e t c.) 

Total - - - -

*Com.men mallard 
Green-winged teal 
Redhead 
Greater scaup duck 
Lesser scaup duck 

9 
1 
5 
1 
5 

Total - - - - 21 

r.l'ABIE 19. (Continued) 

Clear ' Muddy T 
' Lake Carl Blackwell' 

Muddy 
Boomer Lake 

21.4 cc 
' Small I mpoundments' 

135.5 cc ' 
21 Stomachs* 17 Stomachsi"* 

r ' Vol. , Vol. , Ti mes 

98.2 cc 
19 Stomachs*** 

' 
Vol. , Ti mes 

, Percentage 
Times 
Used , Percentage , Used , Percentage, Used 

' ' .26 ' 1 

5.00 ' ' 9.12 3.42 
t 

' 1.43 ' 1 t 5.02 ' 2 11.91 ' 10 
I ' I I 

5.71 ' 8 ' 5.29 I 9 6.32 t 9 
I ' 
' ' ' ' 1 1.8 4 t 4 

' t -' ' 100.00 I I 100.00 100.00 

**Common mallard 1 ·U·* ·:l-Ba l dpa te 
Baldpa.te 1 American pintail 
American pintail 1 Blue-winged teal 
Green-winged teal 2 Shoveller 
Blue-winged t ea l 1 Redhe ad 
Redhead 1 Ring-necked duc k 
Canvas-back 1 Lesser sea.up duc k 
Lesser scaup duck 5 Buf f le-head 
Ruddy duck 2 Ruddy duc k 
Unde termined 2 

Total - - - -
Tota l - - - - 17 

' 

' 
' ' t 

1 
3 
7 
1 
3 
1 
1 
1 

-1 
19 

O'l 
tf:>. 
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