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ABSTRACT

A study of waterfowl relationships to Greenfields Lake, Teton
County, Montana, was conducted May 9 to November 30, 1951 and May 28
to September 20, 1952, Information on spring migration was obtained
during week-ends in March, April, and May, 1952. Territorial pairs
and lone males were censused to determine breeding population. A
-nesting study was conducted both years. An experiment on the effect
of skunk control upon success of nests was carried out in 1952. Brood
observations were made in 1951 and 1952. Information on hunter utiliz-
ation and success was secured during the 1951 hunting season.
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INTRODUGTION

The constantly diminishing number of suitable {Water areas 1is one of
the major conéerns of waterfowl management throughout the United States
(Day, 1950). Thus the proposed draining of Greenfields Lake (also known
as Freezeout Lake) in Teton Coun;cy, north-central Montana, by loeal gfoups
to alleviate inundating of agr;ipultural lands and waterfowl crop depre-
dations caﬁsea considerable concern to the Montana Fish and Game Deparf—
ment. A study to determine waterfowl relationships to the area was con-
ducted May 9 to November 30, 1951 and May 28 to September ‘20, 1952. TIn-
formation on sprihg migration was secured during week-ends in March,
April, and Méy, 1952. ‘ '

The writer is grateful #o the Monbana Fish and Game Department for
financing the'study; to waterfowl biologisté Wynn Freeman for supervision
and Gerald Salinas for encouragement and assistance in field work; to
other personnel and students of Moﬁtana State College who assisted it nest
searchess to Dr. W. B, Booth; Montana State College, for verifying identi-
fication of plants; sincere appreciation is extended to Dr. Don C. Quimby,
Montana State College, for advice and supérvision during the stqu and

preparation of the manuscript.

DESCRIPTION OF AREA
Greenfields ﬁake is'located on the western edge of the Greenfislds
Divigion, Sun River Irrigation Project; appfoximately 2 miles northwesb
of Fairfield, Montana. it occupiles the lower portion of a'glécial lake

bed, base elevation 3,654 feet, with no natural outlet. Long, sloping
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' piateaus, with elevations of approximately 1,000 feet, encompass the
basin (Gieseker, 1937).

The lake was not a permanent body of water prior to irrigation of
surrounding areas, initiated in 1919 (DeYoung, 1927), and increased to a
maximum of éB,Shf acres by 1945 (Bur. Rec., 1951). Residents report that
previously the spring runoff generaily dried qp'duriﬁg the summer, but in
"wet years" some water was rétained, Nineteen-twenty was the last year
the lake was dry. In 19L1 it covered 1,900 acres, by 1952 it had in-.
creased to 14,100 acres with a maximuﬁ depth of 9.6 feet and‘a shoreline
of 21.88 milés. The increase in size apparently resulted from waste and.
seepage wabters flowing into the lake via 10 ditches from adjacent irri-
gated lanhds aﬁd/or above average precipitation during'l939‘£6 1951 (see
below).

_The lake supports abundant growths of gubmerged vegetation; mostly

sago pondweed (Potamogeton pectinatus) and wigeongrass (Ruppia maritima):

_others include horned poolmat (Zannichellia palustris), muskgrass (Chara

spp.), and water milfoil (Myriophyllum exalbescens)., Alkali bulrush -

(Sdﬂabus paludosus) is the only emergenﬁ species occurring in guantities,

but softstem bulrush (S. validus), American bulrush (8. americanus),

spike rush (Eleocharis macrostachya), wire rush (Juncus balticus), and

cattail (Typha latifolia) are also found.

. A marsh of 360 acres, connected to the lake by a % mile drainage
diteh (Fig. 1)}, provides the only substantial stand of emergent cover,

mostly cattails (Fig. 2), on the area. Other emergent species include




LEGEND

BGfiASS
B GREASEWOOD
[f Il AGRICULTURAL

CATTAIL
EEITRAP LINE
EE DRAINAGE DITCH

Fig. 1. Map of Greenfields Lake study area.
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those above.

Tnundation has produced numerous small islands in two bays of the
. €
lake (Fig. 3). Dominant vegetation is generally greadgwood (Sarcobatus

-

vermiculatus).

The lake shbre vegetation is mainly grass with greasewood dominant
on alkali impregnated areas (Fig. L). The greasewood type has a hummocky
appearance, the result of soil erosiop'between plants (DeYoung, 1927).
This type occupies 39.0 per cent (8.5l miles) of the shoreline (Fig, 1)
Twenty-two 900 foot line intercepts (Canfield, 19h2), each taken ﬁerpen—
dicular to the shoreline, ga&e an avergge greasewood canopy cover of 1li.1
_ per cent (2.0-3L.L). Twenty-four 300 point transects (Coupland, 1950)
were taken perpendicular to the shoréline to measure ground cover éx-
'cluding greasewood., A board with 10 nailé spaced 10 centimeters apart
was placed on ﬁhe gfound at 12 stép intervals starting at the shoreline.
Vegetation touching the tip of each nail was recorded. A#erage dénsity
for 7,200 points was 23.6 per cent (7.0-53.0). Plants present and their

percentage of ground cover were: foxtail barley (Hordeum Jubatum) 22,6

per cent; saltgrass (Distichlis stricta), 19.3; western wheatgrass (A g o~

pyron smithii), 11.7; Sandberg bluegrass (Poa secunda), 11.7; Nuttall

saltbrush (Atriplex muttallii), 9.73 bluegrass (Poa SPP.)s 9.1; alkali

)
dropseed (Sporobdlus airoides), 6.6; blue gramma (Bouteloua gracllls),

2,63 Hyssopleaf ﬁch1n0p31lon (Ech1n0p31lon hyssopifolium), 2.2; seepweed

(Suseda depressa), 1,8; pepperwort (Lepidium virginicumf, 1.5; Nuttall

alkali-grass (Puccinellia nuttalliana) and junegrass (Koeleria cristaba),




Fig. U. Typical greasewood cover which constitutes 39 per cent of
the shore line.

Fig. S. Typical grass cover which constitutes per cent of the
shore line.
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1.1, .
~ Grass cover (Fig. 5) occupies 52.l per cent (11.h6 miles) of the
shoreline (Fig. 1). The average density of 6,600 points was Li7.3 per
cent (27.0-72.3). Plants present and their percentage of ground cover
were: ‘blue graﬁma, 53.8 per cent; western wheatgrass, 21.h; needlegrass

(stipa comata), 8.65 saltgrass, 5.8; foxtail barley, 3.0; fringed sage

(Artemisia frigida), 2,03 alkali dropseed, 1l.23 junegrass, 1.0; gumweed

(Grindelia squarrosa), seepweed, hyssopleaf echinopsilon, Nuttall alkali- -

grass, rabbit brush (Chrysothamnus Nauseosus) , Sandberg.bluegrass, snake~-

woed (Gutierrezia sarothrae), Nuttall saltbrush, and unidentified plants,
e

3. O. Grazing pressure was considered heavy in grass and greadwood types.

Moniocot nomenclature follows Booth's (1950} Flora of Montana, Part I.
Dicots follow Booth'and Wright's (1953} Flora of Montana, Part IT.

Irrigated farm lands of alfalfa, small grains, and summer fallow
(Fig. 6) form 8.6 per cent (1.88 miles) of.the shoreline (Fig. 1)+ The
land is cultivated to a distance of 60 to 170 feet frém the4lake shoré,
depending on moisture cénditiéns. i

The climate is semi-arid; éveragghannual precipitation at Fairfield
during 1906-1938\ﬁas 11.53 inches (Maughan,“19h1), for 1939-1951, 12,49
inéﬁes (U..S. Dept. of Commerce). The months of April, May, June, and
July receive 56.9 per cent of the precipitation. The averagé tempergture

for January is 21.60 F., July, 65° F. The average last killing frost is

May 19, the first September 20 (Maughan, 19L1).
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Fig. 6. Irrigated agricultural land adjacent to lake. This type
occupied 8.6 per cent of the shore line.
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SPRING MIGRATION
Observations of the spring migration were made by aerial flights,
boat, and on foot. A7x50 binoculér and 20x spotting scope were used
for. sexing and identifieation. -
A heavy spring fun-off flooded pasture land bo%dering the lake by
March 26, 1952. These flooded areas were used by ducks and geese. The
‘ lake became ice free April ;h. Portions of bays and areas around points

were open April 6.

%&terfowl observed included: Canada geese (Branta~canadensis),

lesser snow geese (Chen hyperborea hyperborea), whistling swans (Qlor

columbianus), mallards (4nas platyrhynchos), gadwalls (Anas strepera),

pintails (4Anas acuta tzitzihoa), green-winged teals (Anas carolinensis),

blue-winged teals (Anas discors), cinnamon teals.(Anas cyanoptera septen-

trionalium), baldpates (Mareca americana), shovellers (Spatula clypeata),

redheads (Aytha americana), canvas-backs (Aythya valisineria), lesser

scaups (Aythya affinis), buffleheads (Bucephala albeola), American

golden-eyes (Bucephala.clangula americana), ruddy ducks (Oxyura jamai-

censis rubida), and red breasted mergansers (Mergus serrator serrator).

One white-winged scoter (Melanitta deglandi) was seen.

The earliest observation ﬁas made March 26, 1952, A resident farmer
stated this was the first day he had noticed ducks on the area. Malla?ds,
pintails, canvas-backs, and American golden—eyés were identified. The
following day baldpates, redheads, lesser séaupsg buffleheads, lesser

snow geese, Canada geesey and whistling swans, plus the species above,
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Wgyenseen_wiﬁh an estimated 8,000 birds present. Evidently large mig?a-
tions océurred at night (Lincoln, 1950). Numbers increased noticeably
from early évening to the follewing morning. The greatest number ob-
served was an estimated 18,200 on March 29.. |
Late migrants éould‘not be distinguished from éarly residents.

Termination dates of migration were suggestgd by‘popuiation numbers;
ﬁumbers of lone pairs as compared to larger groups; .and/or begimming of
nesting.. The spring ﬁigration extended over a minumum of 98 days,

March Zé—July 1. Arrival, peak migration, and terminal migratidn dates
as the data suggest are given by species in Table I.

Girard (1939, 1941) gives quite similar dates for the main £light

of mallards and shovellers in western Montana.

o The maximum number of lesser snow geese observed, 12,000, April 6,
was only 1/5 to 1/10 the number estimated by 2 residents for the previous
day. Usage by large ngﬁbers is éubstantiated by a report of 150,000 for
April 18-19, '1950 (U, S. Fish and Wildlife Service, Missouri River Basin
Studies, correspondence ).

| Mallards, pintails, redheads and'gadwalls displayed somewhat similar
.sex ratios throughout their migratioﬁs (Table -IT) suggesting no differ-
ential migration of the sexes. Hochbaum (19L6) found thé following sex
ratios during the last two weeks of April and the first week of May in
Manitéba; Canada= ma11ards, 102:100; pintails, 109:100; redheads, 138:100.
The sei‘ratio of redhééds‘during spring ‘migration in Towa was 1423100

(LOW, 19115) e
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Table I. Arrival, peak, and terminal migration dates for waterfowl
observed at Greenfields Lake, 1952.

: Arrived Peak Terminated

Species By A About
Mallard _ 3/26 - 3/26-1/2 '1/20%
Pintail 3/26 3/28-L/h L/201
A. Golden-eye 3/26 - Lh/h-10 -

Canvas-back . 3/26 Li/9-15 5/202
Baldpate 3/27 3/28-L/l 5/1l
Redhead 3/27 L/16-22 . 5/5- 1.
Bufflehead 3/27 L/22-28 ' .
Lesser Scaup 3/27 L/25-5/1 5/5 L
Shoveller , L/6 L/12-18 5/11
G. W..Teal L/6 . 5/3-9 . 5/10L
Gadwall 1/6 5/L-10 5/203
Cinnamon Teal /6 5/9-15 5/203
" Ruddy duck 1i/20 5/3=9 7/1 3
B. W. Teal 1,/28 5/1h-20 . 5/253
1. Snow Goose 3/27 L/1-7 '
Canada Goose 3/27 ‘
Whistling Swan 3/27

l - Mgjority of birds observed as lone pairs;
¢ - Beginning of nesting;
- Population numbers.




Table TE. Sex ratiost of waterfowl identified during spring migration at Greenfields Lake, 1952.

March

April

April  April '

Species fpril May May May Adverage
26-30 6-7 13-1l 20<21 27-28 )5 11-12 18-20
Mallard 1283100 1293100 122:100 - 1127:100
C (hose317)  (27:21) (67355} (L499:393}
Pintail 1052100 10L:100 127:100 10700
T (1501:1123) (71:68) (128:101) ‘ (1700:1592)
Redhead 133:100 11,2100 137:100 100:100 138100 13412100
(Lz3) (13:9) - (h1:30) (7:7) (22:16) (87:65)
Gadwall 133:100 105:100 107:100 109:160 115:100 111:100
- (12:9) (20:19) (29:27) (50:L6} (23:20) (1342121)
Canvas-back 12502100 3223100  338:160 200:100 200:100 1300:100 " 1,02:21:00
o (sosli) - (87:27)  (88:26) (6:3) (8:h) (26:2) (265:66)
Lesser Sc. 933:100 267:100 - 167:100 216:100 208:100 221:100
C (28:3) (823) . (55:33) (5h:25) (52:25) (197:89)
Cinnamon T. _ 2003100 225:100 213:100 2362100
- (1:0)- (2:0)  (hs2)  (9:L)-  (17:8) (33:1h)
B. W. Teal o 133:100 1902100 290:100  205:100
- L : , (1:0) (20:15) (19:10) (L2:15) (8240 .
Baldpate 1162100  114:100 133:300 143:100 1562100 150:100 ' 123:100
"*' (Lh12379)  (32:28) ' (92:69)  (57:h0) (28:18) (21,:16) , (67h2550)
G. W. Teal 1002100 1002100 1292100  194:100 110:100 140:100 15032100 1472100
(hehy) C(2:2)  (22:17)  (60:31) (11:10) (35:25) (12:8) (116299)
Shoveller - 1005100 7163:100 200:100 516:100 4702100 4531100 : 2931100
. (323) (bli:27) (122:61) (129:25) (47:10) (68:15) (b13:141)

L Males:females

-S'[...
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A differen%ial migration, with an early movement of males, is
suggested for the canvas-backs and lesser scaups. The same trend is
possibly suggested for blue-winged and cinnamon teals. Smith (1946)
found the canvas-backs sex ratio to be.230:1©0 in early migrants and
126:10Q at the peak of migration in Mimnesota. jThe canvas-backs sex
rgtib'was 189:100 and lesser écaups, 201:100 during the spring migration |
in Manitoba, Canada (Hochbaum, 1946). The sex ratio of lesser scaups was
1562100 and 186:100 during Mﬁrch.and April respectively in southwestern
Washington (Beer, 1945). Bennett (1938) reported about lSO:lOO'dnriné
migr;tion of blue-winged teals in Iowa. In Minnesota, blué-winged teals
showed. a marked tendency for males to precede females (Erickson, 19&3).

The rafio of baldpate males to females increased as migration pro-
gressed. Spring sex ratio in Minnesota was 1213100 (Erickson, 1943).
Beer (1945) recorded.11l:100 and 115:100 during March and April re-
spectively. |

Early migrants of green-winged teals shéwed equal numbers of males
and females. Lafer the ratio of males inéreased. Beer (1945) reporfed
103:100 for“March and 100:100 for April.

Shovellers exhibited a Balanced sex ratio in early migrants, with
ratios becoming unbalanced in favor of males as migration progressed.
Erickson (19L3) found a sex ratio of 115:100 in early spring and 1653100

in late spring.

~ BREEDING POPULATION

A breeding population of at least 341 pairs (Table ITIY on the -lake
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Table IIT. Breeding‘populaﬂion as indicated by territorial pairs
and pairs/mile of shoreline type at Greenfields Take,

1952.
Total Greasewoodd Grass® Agricultural Land !
Species Pairs Pairs/mile Pairs/mile Pairs/mile

Pintail ~ 83 5.3 3.1 1.1
Mallard 39 203 1.6 o5
Gadwall - 55 343 2.1, 1.6
B. W, Teal L2 2.5 1.L 267
G. W. Teal 23 1.3 1.0 o5
Cinnamon Teal 6 o5 o2
Shoveller 31 1.8 1.2 1.1
Baldpate 20 : 1ol o5 1.1
Lesser Scaup 21 1.5 o6 o5
Redhead . 9 07 03
Canvas-back L o5
Ruddy duck 8 o9

" Total Bhl E 2109, . 12,0 900

5 _ 8,5 miles shoreline;’
6 _ 11,46 miles shoreline;
- 1.88 miles shoreline.
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in 1952 was indicated by counting territorial pairs and lone males
(Hochbaum, 19Ll). Species composition was as follows: pintails, 2l pef
cent; gadwalls, 16; blue-winged teals, 123 mallards, li; shoveilers, 93
green-winged teals, 7; baldpates, 63 lesser scaups, 63 redheads, 3;
ruddy ducks, 23 cinnamon teals, 23 canvas-backs, 1. Tﬁese figures do
not include the extensive gattail marsh-and therefore do not reflect the
true proportion of water nestiﬁg specieé for the entire area. Nesting
studies indicate the reahead, for example, is one of the more common
nesters.
_ The greasewood shoreline, 39.0 pef cent of the total shoreline,
supported 55 per cent of the territories; grass, 52,4, LOs agricultufal
land, 8.6, 5. Irregularity of shoreline, presence of small islands, and
bushes restricting vision ﬁeré factors which may have been responsible
for thé greater density of territorial paifs along the greasewood shore-
line (Table ITI). See Hochbaum (19hl)) for a discussion of environmental
influeﬁces 6n size of teriritoryo

Other species nesting on the area included: common tern (Sterna

hirundo hirundo), Franklin's gull (Larus pipixcan), ring-billed gull

(L. delawarensis), California gull (L. californicus), Wilson's phalarope

(Steganopus tricolor}, marbled godwit (ILimosa fedoa), willet (Catop-

trophorus semipalmatus inornatus), avocet (Recurvirostra americana),

sora (Porzana carolina), eared grebe (Colymbus nigricollis californicus),

yellow-headed blackbird (Zanthocephalus xanthocephalus), red-winged

blackbird (Agelaius phoeniceus), long-billed marsh wren (Telmatodytes
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palustris), coot (Fulica americana), ring-necked pheasant (Phasianus

-colchicus torquatus), crow (Corvus brachyrhynchos), short-eared owl

(Asio flammeus flammeus), marsh hawk (Circus hudsonius).

NESTING STUDY
Methods
,' Complete'nest~searchés of all cover was not feasible. Twenty-seven
fectapgular plots, 150 by BQO yards, each including 150 yards of shore-
line, were selected as being represenfative for searches of grass and
greasewood cover types. The 300 yard depth was considered sufficient as
similar studies indicatealthat the majority of nests are found within
this distance from water (’Bennett; 1938 3 Girard, 1941). Additional areas
were searched as time permitted. It was not considered desirable to
search agricultéral types. Interviewing land owners engaged in agri-
cujiural activities provided some information. The entire cattail marsh
(Fig. 2} was covered. The dates gf, and. efforts expended in organized
nest searches are giveﬁ in Table IV. Supplementary searches were made
by the author during revisits.
. 8ixby foot ropes, with tin cans attached at 10 foot intervéls, were
dragged between two men in areas where cover ﬁermitted to flush nesting
females (Sowls, 1950). Greasewood and emergent vegetation were walked inm
a weaving manner with approximately 20  to 30 foot intervals between men.
A total of 222 active ana 112 inactive nests were found during 1951

and 1952 as indicated by species in Table V. Nests were classiﬁied as

-active if the female was still atﬁendiqg, Those terminated by hatching,
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Table IV. Dates and man hours of organized nest searches at
. Greenfields Lake, 1951 and 1952.

1951 1952

Number Man . Number Man
Date Men Hours ' Date Men Hours
'5/26, 5/27 11 175 2730, 5/31, 11 2h2
. 1
6/13, 6/1L, . -
6/15, 6/16 6 138 6/30, 7/1 9 106
7/6, 1/7 7 133
Total Man Hours LL6 348

Table V. Number of active and inactive duck nests found ab
Greenfields Lake, 1951 and 1952.

Number of active Number of inactive -

Species nests found nests found

. 1951 1952 Total © 1951, 1952 Total
Pintail 19 35 5L 13 27 Lo
Mallard 16 16 32 L 11 15
Gadwall 22 12 3L 13 6 19
B, W. Teal -8 12 20 6 6 12
G. W. Teal 6 9 15 2 5 7
Unid. Teal L L 8
Shoveller 3 5 8 2 2
Baldpate 2 3 S
Lesser Scaup 9 10 19 2 5 7
.Redhead 17 8 25 2 2
Canvas~-back 1 3 L '
Ruddy duck L 2 6
Total 107 115 222 Ll 68 112
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destructiog, or desertion when found were classed as inactive. These
were identifiea to species by comparing the eggs, feathers, and down with
reference collections. Subsequent discussions refer to active nests only
-unless specified otherwise.

-Nesﬁ locations were marked by placing a 2 foot lath 15_steps or a
willow stake 15 feet from land and water nests respectiveiy. Water nests
include those on small islands as_well as those in emergent vegetation.
Nest number, date, species, number of eggs and other pertinent data were
recorded on the marker and in a field notebook. ILocation was plotted on
a MaPo- Precauﬁions ﬁere taken to avoid trampling vegetation aboﬁt nests
to lessen danger of predation (Bemnett, 19383 Kalmbach, 1938). Nests
were revisited at approximately weekly intervals until termination.
Pertinent data prgtaining to the history of the nest were recorded. The
cause of terminated nests was determined after careful examination of
nest and éggs.

The heavy intact egg membranes (Fig. 7). were the most ¢onépicuous
features of a successful nest.‘_This membrané is evidently pliable enough
- at hatching to resist crushing. From'a sample of 223 successful eggs,'
212 membranes were found. The activities of female and young evidently
crush the hatched egg shells into fragments. From 108 successful nests,
only 2 intact hatchea egg‘shells were found, both ruddy duck. Egg caps
from successful eggs were present, but others undoubtedly suffered the
same fate as the egg shells, Somewhat similar descriptions of successful

nests have been given by Williams and Marshall (1938), Bermett (1938},
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Fig. 7. Membranes from hatched eggs characteristic
of a successful nest.

Fig. 8. Pintail eggs destroyed by skunk showing
characteristic crushing.
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Girard (1939), Low (1945), and Sowls (19L48).. Destruction was attributed

to various sources (see below). A nest was considered deserted when it

became evident that the female was no longer in attendance.

Nesting Cover

?he 222 nests found were located as follows: greasewood, 1153

' islands, lh3; emergent vegetation, 38; grass, 26. Location by species is

giveh in Table VI.

Eighty-three per cent of the nesté in greasewood were at the base
of bushes, 17 ﬁer cent in grass between busﬁes. The dominant plant at
65 per cent was foxtail barley or bluestem. ' About 95 per.cent of island
nests were in greasewood (Fig._B), the others in grass. No more than one
nest was found on any island. Ninety-seven per cent of nests in emergent
vegefation were in éattail, 3 per cent in alkali bulrush. -

Fall and early spring-plowing eliminated approximately 80 per cent
of the agricultural‘type as nesting cover. The reﬁaiﬂder in alfalfa was
available. Interviewing landowners indicated alfalfa was little utilized
for nesting. Only two nes£s were repofted during haying operations, and

both were destrbyed by mowing. FEarly irrigatioﬁ followed by mowing sug-

gested alfalfa would be hazardous nesting cover.

The average distances from nest to water in grass and greasewood
respectively were: pintails, 109 yards, 61 yards; mallards, 90, 55; gad-

walls, 90, 3L; shovellers, 39, 28; lesser scaups, ., 275 baldpates,

2

555 green-winged teals, 17, 393 blue-winged teals, 36, 28; redheads, ___,

10. Bermett (1938) found blue-winged teal nests to average hl.5 yards
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Table VI. Cover type of active nests found at Greenfields Lake,
1951 and 1952.

.Total Percentage of nests in

Species Nests Greasewood Islands Emergents Grass
Pintail sh 57.h 25.9 g - 16.7
Mallard 32 375 25.0 3h.ls 3.1
Gadwall 3L 85.3 2.9 11.8
B. W. Teal 20 65.0 . 35.0
G. W. Teal 15 86,7 , 1363
Shoveller .8 3765 25.0 37.5
Baldpate 5 100.0
Tesser Scaup 19 36,8 6302
Redhead 25 8.0 1.0 88.0
Canvas-back L 100.0
Ruddy duck 6 : 16,7 8302
TO'bal ) 222 5108 19011. 1701 1107

8

- Muskrét houses and matted emergent végetation.
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from water in Towa. Girard (19h1) reporfed mallard nests averaged 118¢7v
yards from water and green—winged teals 3.2 yards in western Mon%ana,
with blue-winged teals, cinnamon teals, shovellers and baldpates within
these extremeé. '

Nests in emergent vegetation were never faf from open water provided
by "natural openings' or muskrat activity. Redhead nests averaged 11 ’
yards. Sixty-four per ceﬁt were near "matural openings". Low (1945)
found redhead nests.averaged 28 yards from muskrat lodges which were ‘the
nearest open Waﬁer for 6l per cent of the nests.

During 1951, approximately 1/3 of the cattail marsh had been winter

grazed by cattle, Ll per cent of the redhead nests were found in this

portion.

Fate of eggs and nests

Nest construection, eggé, and ciutch size were similar to those de-
scribed by various authors.

The hatching success of 503 eggs from land and 1169 eggs from water
nests was 25.8 and L5.8 per cent fespebtively in 1951 (Table VII).
Williams and Maréhéll‘(l938) recorded an egg success in Utah as follows:
gadwalls, 85 per cents cinnaﬁon'teals, 8li3 redheads, 263 mallards, 60;
pintails, 82; ruddy ducks, 52; shoveller, 80. Girard‘(19hl), in western
Montana, foﬁnd an egg success range of 69.7 per cent for shovellers to-
752 ber cent for green-winged teals, with mallards, baldpaﬁes, cinnamon
teals and blue-winged ‘teals within these extremes. Low (19L5) reported

an egg success of LS per cent for redheads in Towa.
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Table VII. Egg success of land and water nests at Greenfields ILake,
1951. ’

, Per cent Unsuccessful from
- Unknowm

Species No. Percent . Late
Eggs Hatched Skunk Predator Undeveloped Embryo Misc. Desertion

EGGS OF '
LAND NESTS ,
Pintail 100 58,0 30.0 1.0 1.0 7.0
Mallard 23 78.3 17.h he3
. Gadwall 200 18.0 73.5 1.5 665 o5
Shoveller 18 55,6 38.9 5.5
Baldpate 17 0.0 100.0
B. W. Teal 75  10.7 76.0 12.0 1.3 _
G. W. Tezl L9 0.0 79.6 20,1
Tesser Sc. 2 0.0 57.1 1129 o
Tobal 503 25.8 62,2 3.6 16 o2 L0 2.6
EGGS OF
WATER NESTS : -
Pintail 35  L5.7  17.1 5.7 2.9 28,6
Mallard 120 50.0 .8 6.7 15,0 27.5
Lesser Sc. 66 83,3 i2.1 1.5 15 1.5
Redhead 205  35.1 10.2 | 20,5 13.6 20.5
Ruddy Duck 33 36, 6.1 9ol 3.0 L5.5
Canvas-back 10 0.0 100.0
Total 3.0 5.8 11.5 10.4  23.5

1169

T2.5
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Predation caused the failure of 69.8 per cent of eggs from land and

3.0 per cent of eggs- from water nests. The majority of eggs from water

"nests listed as having a miscellaneous fate in Table VII were recorded

following a sudden rise of water level in the cattail marsh, This
necessiatgd rapid addition of‘neW'ﬁest materials by the females to prevent
nests from being ihundated. It is possible that the eggs were either
pushed into\the water or buried in the nest during this construction.
Late embryos refer to unhatched eggs whicﬁ contained embryos in various
stages of development. fhe frequent occurrence of late embfyos and un-
developed eggs in redhead clutchés_possibly‘was a result of strange
females depositing eggs in the nests after incubation began. This habit
has been described for redheads by Low (1945). Late embryos and un-
developed eggs of other species generally were restricted to a single
égg from successful clutches.

Sixty-one land and L6 water nests ﬁad-a hatching success of 26,2
and 69.7 per cent respectively in 1951 (Table VIIE). Kalmbac? (1939) in -
a review of more than 7,600 waterfowl nests in 22 studies found an aver-

age success of 60 per cent. A nest success of 54.8 per cent for 250 blue-

' winged teal nests in Iowa was recorded by Benmett (1938). Tow (1945)

found a nesting success of 56.2 per cent for 160 redhead nests in Iowa.
Sowls (1948}, in Manitoba, Canada, reporﬁed the following nest ‘successt
Mallards, 36 nests, 33 per cent; gadwalls, 6, 163 pintails, 3L, 23; blue-

winged teals, 33,35; shovellers, 8, 25; redheads, 52, 23 .canvas-backs,

- 2y, 583 lesser scaups, 10, 20; ruddy ducks, 3, 33. Barl (1950) found 60




28w

Table VIII. Success of land and water nests at Greenfields Lake, 1951.
- Per cent destroyed by
Species No. Percent Unknown
: Nests  Hatched Skunk Predater Misc. Desertion
‘LAND NESTS ' r
Pintail 1L 57.1 35.7 7ol
Mallard. h 50.0 2500 : 2590
Gadwall 22 18. 727 L5 h.5
Shoveller 3 33.3 33.3 33.3
Baldpate 2 0.0 100.0 ‘
B. W. Teal 8 12.5 75.0 12.5 - o
G. W. Teal 6 - 0.0 83.3 16.7
Lesser Scaup 2 0.0 50.0 50.0 :
Total | 61 26,2 60.7 3.3 3.2 6.6
WATER NESTS : . '
Pintail 5 60.0 20.0 20,0
Mallard 12 66.7 8.3 25.0
Redhead 17. 76.5 5.9 17.6
Lesser Scaup 7 8507 14.3°
Ruddy Duck h 50.0 50.0
Canvas-back 1 0.0 100.0
Total ' L6 69,7 .3 L.3 21,7
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mallard nests to have a 52 per cent hatching success in California.

Human interference is thought to have caused the desertion of 3
nests.containing 1 egg each and 5 with complete clutches. Sixteen in-
active deserted ﬁegts or nést forms of 5 species with 1 to 9 eggs each
were found, suggesting that females not uncommenly abandon uncompleted
nests without human interference. Six nests were desérted for unkﬁown
reasons. | |

Surplus irrigation water_entering.the cattail marsh floodea ‘two
nests. Cglifornia gulls Wefe suspected of destroying one nest. Other
avian pfedators present which may hgﬁe been responsible were crows/and
fing;billed gulls. Two nests were destroyed by unknown predators, and

one incubating female was killed by an unknown mammalian predator, possi-

bly a mink (Mustela vison) or weasel (M. frenata). Striped skunks

(Mephitis mephitis) were responsible for the greatest nest destruction,

60,7 per cént of land and lj.3 per cent of water nests. Cparacteristics
of skunk destruction.were: ﬁest uéually torn aparti egg shells>1eft in
immediate vicinity of nests some egg contents remaining in nest and on
egg shells; and 1/h to entire egg chéracteristically~crusﬁéd (Fig. 8).
These charaéteristics agree with those reported by=Sowis (1948) and -
Rearden (1951). * ‘

Human intrusion is not believed to have increased nest vulnerability
to skunks. Thirty-six inactive land nests found in.1951 had a hatching
success of 16,7 per cent and L9 for 1952 had a suecess. of ZOoﬁ per cent.

Success was below that of active nests both years. Kalmbach (1938) found
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similar results and concluded that intrusion by careful observers does’
not afford skunks a marked advantage.

Water was an effective skﬁnk*barrier as indicated by the minor pre-
dation, lLi.3 per cent, on water nests. Only one of many'skunks seen was
observed walking in shallow water. Cuyler (192L) states "skunks are
chiefly terfestrial, although they hunt along the edges of streams for
frogs and cfayfish, and like raccoons even slosh minnows out of water
with their paws'". The two‘water-nests destroyed by skunks were on small -
islands a few feet from the mainland, with water depth less than an inch
in the intervening sbace. ’ ' \

Land. nests on‘the large peninsula in the south-central part of the
lake (Fig. 1) guffered the greatest skunk predation, 77.3 per cent; other
land nests about thelake 51.3 per cenﬁ. The unusugl severity of skunk
predation gave impetus to conduct an experiment on the effect of skuﬁk
reduction upon success of land nests.

From April 6 to August 2, 1952, a string of mumber 1 steel traps
baited with chicken eggs and meats were set across the peninsula at
approximafely 100 foot intervals to catch skunks moving inté the area.

No skunk dens were found on the peninsula in 1951 or 1952, possibly due
to the high water table. No skunks were removed from-other nesting areas
about the léke.

' Twentﬁ-threé skunks were captured. Five caught previous to June\2h
were adults. Four adults, 12 juveniles énd 2 of unknown age were caught

during the remainder of the removal program. The number of skunks cap-
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tured increased suddenly during the last week of June. The first dates
(June 29, 1951 and July 7, 1952) that lone juvenile skunks were observed
foraging correlates rather closely with the time of the increased rate
of skunk capture. Déta indicate that skunk predation was not in pro-
portion to the number of nests available (Table IX). Tt appeafé signifi-
cant that the early\nesting speciés, pintails and mallafds; received the
least skunk predation (Table X). Possibly an increase in skunk activity
after juveniles are able to leave the dens accounts for fhé greater pre-
dation on late nesters.

Skunk destfuction of nests was. 51 per éent greater on the peninsula
' tﬁan on other areas in 1951. After the skunk removal prograﬁ in 1952,
skunk destruction was 79 per ceﬁt less on the.peninsula than on other
areas (Table X). TIn 1952, skunk predation decreased 92 per cent from’
1951 on the‘peninsula; 0 per eént oﬁ other areas.

Nest success was 75 per cent less on the peninsula than on other
areas iﬁ'IQSl. After the skunk removal program in 1952, nest success
was 132 per cent greater on the peninsula than on ofher areas. In 1952,
nest stccess increased 786 per cent over 1951 on the peninsula, but de;-
creased 3 per cent on other areas. h

Only two nests Were-destroyed by skunks on the peninsula in 1952
(July 20-26) indicafing that the trapline ﬁas suecessful in preventing
1arge scale movements into this area. ‘

Kalmbach (1938) in a skunk removal study in North Dakota found. 3064

per cent skunk nest destruction and Sh.li per cent nest suceess in 1936
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*Table IX. Number of active nests under observation and percentage
destroyed by skunk at Greenfields Lake, 1951 and 1952.

1951° No. active ~ Per cent skunk'
1952 ___nests ' destroyed

L/27-5/3 1 0.0
5/h-10 . 1 : 0.0
5/11-17 1 ' 0.0
5/20-26 o L

. 5/18-2L 8 . M 00
5/27-6/2 -
5/25-31 - 19 - 0.0
6/3-9 -
6/1~7 21 0.0

- 6/10-16 _
6/8-11 o - | | ,7°5 (3)
6/17-23 - L n
6;15-21 L0 ST 20.0.(8)
6/2h=30 .
6722-28 36 22,2 (8)
7/1=1 :
6/28-7/5 L0 20,0 (8)
7/8-1) : : X
746f12 3 _ h1.9 (13)
7/15-21 ‘ ' ' _
7?13-19 1 o 35.7 (5)
7/22-28 - :
7/20-26 10 ' 50.0 (5)
7/29-8/ 3. g 33.3 (1)

8/5-11 2 _ -~ 100.0 (2)
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Tsble X. Success of land nests on the peninsula and other areas atb
 Greenfields TLake, 1951 and 1952. '

_Per cent Destroyed by

* Species No. Percent Unknown , i
Nests. Hatched Skunk Predator Misc, Desertion .

1951
Other Areas .
Pintail 10 0.0 30.0 .
Mallard L 50,0  25.0 25.0 .
Shoveller 3 33.3 . 33.3 33.3
Gadwall 11 27.3 63.6 . ' 9.1
Baldpate 1 0.0 100.0
G. W. Teal l 0.0  75.0 ' 25.0
B. W. Teal 5 20,0 . 60.0 20.0
Legser Scaup 1 0.0 100.0
Total 39 35.9 . 51.3 "~ 2.6 2.6 7.7
Peninsula :
Pintail L 25,0 50,0 25.0 .
Gadwall 11 9.1 81.8 9.1
Baldpate 1 0.0 100.0 ’ '
G. W. Teal 2 0.0 100.0
B. W. Teal 3 0.0 100.0 ) _
Lesser Scaup 1 0.0 100.0
TO'bal 22 901 7703 }-!-65 LLOS hoS
1952 . :
Other Areas
Pintail 17 . L?.l. 11.8 23.5 5.9 11.8
Mallard 6 50.0 16.7 : . 33.3
Shoveller 2 50,0 . 50.0
Gadwall 2 0.0  50.0 : 50.0
Baldpate 1 0.0 . . 100.0
G. W, . Teal 6 33.3 50.0 1667
B, W. Teal 11 9.1 7267 9.1 9s1
Lesser Scaup 2 50,0 50,0
Redhead 2 50.0 - 50,0
Total L9 3he7 30,6 12,2 6.1 16.3
Peninsula .
Pintail 9. 7708 22,2
- Mallard 3 100,0
Gadwall 9 .100,0
Shoveller 1 100.0
Baldpate 2 0.0 50,0 50,0
G. We. Teal 3 6607 3303
B. W. Teal 1 0.0 100,0
Lesser Scaup 3 100,.0
Total 31 80,6 605 . 362 967
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before skunk removal, and following removal in 1937,‘skuhk nest de-
struction of 6.5 per cent and nest sﬁccéss.of 6913 per éent, He con-
cluded that the increase in_nesting success was due to reduction of
skunk destruction, shift of the duck population center and possibly
some unknown factors. ‘

No apparent factor réplaced the skunk in nest destruction on the
peninsula during 1952. Kalmbach (1938) found a slight increase in de-
struction by crows and red-foxes after ékunk removal.

Egg success on the peninsuia and other areas corresponds'iﬁ general
to nest.success for.the two years. Egg succesé on the peninsula in 1952
compared to 1951 and to other areas in 1952 did not increase as greatly
as nest success (Tables X and XI). This is largely attributable to the
more frequent occurrence of undeveloped eggs and late embryos on the
peninsula in 1952,'15;5'per cent, as comparéd to 1951, 0.0 per cent. .

On other argaS'the percentagelof undeveloped eggs and late embryos are
quite similar for both yeargg 2.8 per cent, 1951-and 3.l per cent, 1952,
Although no factor appeared to replace the skunk in nest‘destfuction
during 1952, these data sugéest an intercompenéation.(Errington, 1946)
through egg success. This and the fact that ducks renest make evalu-
ation of skunk nest predation diffidul£; Renests have been reported
less efficient than first nests (Bennett, 1938; Low, 19L5)}. Sowls
(19L49) in his quaﬁtitativé experiments on renesting found "the average
number of eggé in first clutches is statistically greater than the number .

of eggs in renests". This suggests that heavy predation could substanti-
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Table XI. Egg success of land nests at Greenfields Lake, 1951 .and 1952.

Per cent unsuccessful from

Species No. Percent Unknown - Late
Eggs Hatched Skunk Predator Undeveloped Embryo Misc, Desertion
1951
Other areas ,
Pintail 72 69.y 23,6 5e6 1.l
Mallard 23 7803  17.h ' Le3
Shoveller 18 55.6 38.9 o 5.6
Gadwall 110 2Lho5 60,9 2.7 11.8
Baldpate 6 0.0 100.0 _ o L
G. W. Teal 30 0,0 66,7 : 33.3
B. W. Teal Sh lh.o8 6607 1607 109
Lesser Sc. 12 0.0 160.0
TOTAL 325 3.8 52,0 200 205 o3 1.0 3.7
Peninsula .
Pintail 28 28,6  Lb.L . 25,0
Gadwall 90 10.0 88.9 _ 1.1
Baldpate 11 0.0 100.0
G. Wo Teal 19 0.0 100.0
B. W. Teal 21 0.0 100.0
Tesser Sc. 9 0.0 100,0 : -
TOTAL 178 9'06 8009 5_01 . 309 06
1952
Other . areas ’ h -
Pintail 112 Llie6 . 8.0 25.9 09 1.8 12.5 6.3
Mallard 5L h6.3 16,7 37 : ' 33.3
Shoveller 18 61,1 ' ' 38.9
Gadwall 19 0,0 57,9 L2.1
Baldpate 11 - 060 ‘ 100,0
G. W Teal L9 30,6 L9.0 2.0 - 2,0 16.3
B. W. Teal 83  1h.5 72,3  12.0 1.2
lesser Sc. 16 62,5 : 37.5.-
Redhead 21 23,8 28,6 h7.6
TOTAL 303 33.L 29,5 13.1 2.6 o8 8ot 1263
Peninsula
Pintail 53 736 ’ 18.7 1.9 1.9 3.8
Mallard 27 85.2 1h.8
Shoveller 12 100,0 ’
Gadwall 88 773 10.2 12.5
Baldpate 20 0.0 ' : 50,0 50,0

G. W, Teal 2h 667 . 3363
B. W. Teal 0.0 100.0 i
Lesser Sc. 30 80.0 - 16,7 363 -
TOTAL 263 69,2 bab 10,6 - b9 562 Lo
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ally decrease potential reproduction even if all females renested
successfully; Since skunk predation increased later in the season re-

nests would be more vulnerasble than fifst-nests.

BROODS
ﬁrood observations Began June 1 both years and terminated September
10, 1951 and September 1, 1952. . The majority of fhe broods were ob-
gefved during weekiy'brood coﬁnts made by walking the shoreline or by
"boat from sunrise to 9:00 A. ﬁ. Broods were classified according fé
size as follows: Class I‘(d-l/B'grown),'Class IT (1/3-2/3 grown), Class
TIT (2/3-full grown). A total of 735 broods was observed: ‘353 in 19513
382, 1952. Broods seen and average size by species are given in Table
XIT. Brood"ageé were esfimated (Hochbaum, 194L; Sowthwick, 1953) so
their ﬁatching dates could be assigned to a 10 day period (Table XIIf)e
Eighty-four per cent of the broods hatched from June 1;Ju1y 31 in 19513 °
79 per cent, 1952. Girard (1941) reported "with the exeeption of the
ruddy duck, the months of June and july cover the height of the hatching
season of ducks in Weétern Montana.®
Lower temperatures and greater precipitation (Table XIV) apparently

retafded hatching‘peaké'(Table ZIIT)} in 1951 as compared to 19§2a - Low
(1945) reported subnormal temperatures, excess precipitation and excess
cloudy days aelayed the reahead in migration and egg laying. - Yocum
(1950) found a positive correlation between hatching of waterfowl and
meterological conditions. |

Average Class IIT brood size was greater than Class I in some cases.

%
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Table XTE. Number and average size of broods observed af Greénfields

Take, 1951 and 1952.

Class IT

" Class T Class ITL

- Species Number Average Number Average Number Average Tobtal .

T Broods Size Broods Size Broods Sigze Broods
Pintail -

1951 36 Loli(1=7) 38 LlL(1-9) L2 5.1(2-8) 116

ig952 3 6.2(1-10) 36  6.9(2-10) - UL 6.8(3-10) 11h
Gadwall

1951 ho  7.0(4-10) 51 6.9(L-11) 7 6.L(5-9) 100

1952 b2 7.7(1-12) 5h  7.6(3-12) 21  7.9(3-12) 117
Lesser Sc. o : '

1951 18  6.5(3-12) 20 7.1(3-12) 1 5.0 39

1952 ‘37 6.9(1-10} 27 T7.5(5-10) 18 8.3(7-10) 82
Mallard - :

1951 L 7.3(6-10) 6 7.5(5-11) 6 5.2(3-7) 16

1952 7 T7.h(5-10} 5 6,2(3-10) 3 8.7(7-10} - 15
Baldpate .

1951 i 6.0(4-8) N

1952 L 5.5(3-7) 1" 6.0 1 6.0 6
Shoveller

1951 11 6.2(1-13) -1 7.0 _ 12

1952 2 3.5(2-5) 1 7.0 L 8.3(8-9) 7
G. W. Teal .

1951 '

1952 1. 5.0 1 7.0 1 8.0 3
B. W, Tesl

1951 1L 7.7(L-9) 15 - 7.1(3-11) 1 8.0 27

1952 13  8.5(5-10) 3  6.3(5-8) 2 8,0 18
Redhead o , .

1951 9 6.1(L-9) 8  5.9(L-9) 17

1952 11 Leo(2-7) 1 7.0 12
Canvas=-back : _ \ A

1951 2 ll..O(l-?) 3 303(1"5) b

1952 2 2.5(2-3) 2 3.0 I
Ruddy Duck

1951 10 7.2(5-10) 7 6.h(1-11) : 17

1952 2 5.5(5=6) 1 7.0 3
Total T k o

1951 147 6.2 149 - 6.2 56 5.3 352

1952 155 6.7 131 762 96 7.5 382
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Table ¥TTT. Hatching dates of broods observed at Greenfields Lake, 1951
and 1952, '

. May May May June June dJune July July dJuly Aug.  Aug.
Species .70 11-20 21-31 1-10 11-20 21-30 1-10 11220 21-31 1~10 11-20

Pintail - :
1951 ' 10 8 22
1952 3 18 23 10 13

Gadwall )

1951 - L
1952 13

Mallard :

1951 3
1952 3

Shoveller .

1951 :
1952 3-

Baldpate - :

1951 ) , 3 1

1952 , ' 2 3 1. :
B. W. Teal ' .

1951 .

1952 7 2

G, W, Teal
1951 . 4
1952 1

T

MHE W 0N =N
')

Iy 2 1
52

29 10 15 1
10 1L 1 ’

=
[0,

A%
]
(@2

1.
1 2 1

= w W\,

W W
Ul
N
Ul
W

1951
1952
Canvas=-back
1951 . 1
1952
Redhead
1951 1 - 1
1952 2 2
Ruddy Duck ‘ ‘
1951 : 1
1952 o :

HN Ul !
5
Ewn
0
-3
O N

H O Pw M

TOTAL - - S '
1951 - 13 50 39 28 51 60 22 28 8

1952 3 18 29 13 k6 62 hh 27 28 10
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Table XIV. Average precipitation and temperature at Fairfield,
Montana, 1951 and 1952s

Average Temp, Depérﬁﬁre Precipitation Departure
Month oF, Normal in inches Normal
1951 1952 1951 1952 1951 1952 1951 1952

March 20,5 28,2 =11.7 -he0 o33 o29  -.23 -.27
April h0.3 L9.lL - =3.1 6,0 o5l 023 =022 =053
May 52,0 53.9 0.0 1.9 1.h2 1,87 =036 .09

JUIle 5300 5'907 -602 095 2086 . 191)4 "011 “‘1083

Table XV. Average clutch size and eggs hatched of successful nests
. ab Greenfields Lake, 1951 and 1952.

Number Average Av. No.
Species Nests Cluteh Eggs

o Hatbched. . Size Hatched
Pintail 31 Te5 6o
Gadwall 13 9 ° 8 8 oo
Lesser Scaup 15 945 8.5
Mallard . 20 ’ 9 ol 801
" Shoveller L 10,1 ' 965
G. We Teal h . '803 708
B, W. Teal =~ . 2 1065 - © 10,0
Redhead 1l 10,9 Sely
Canvas-back 2 10.0 lo5
Ruddy duck 3 8.7 563
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This may indicate females losing sméller broods -or broods of 2 or more
females céﬁbining. From obgervations of broods with excessive numbers
and mixed size.clésses they'we?e knowﬁ to combine. A1l Vobvious" com-
bined broods were not included in the brood data.

Average brood size was greater in 1952 then in 1951. This was
especially apparent in pintails, gadwalls, and lesser scaups, possibly
because of'larger:numﬁers observed. The fact that the pintail hatching
peak in 1951 coincided witﬁ a period of abnormallj cold and wet weather
probabiy accounfs for the small broods as compared to 1952,

The average ﬁumber of eggs hatched per successful nest (Table XV}
compared to average brood size (Table XII) indicates that juvenile
mortality was slight. Juvenile mértalities observed during 1951 and
1952 were: 6 Class I juvePiles dead from unknown causes on the shoreline
and islands; 21 Class I juveniles dead in nests, possibly hatched after

the female léft nest and died of exposure. Minor outbreaks of botulism

in 1951 and.1952_may have affected some juveniles. Past recbrds indicate -

that majér outbreaks hame occurred, the last being in 1942.

Broods were found iﬁ cattails, alkali'bulruéh, and small bays
barren of emergent vegetation. Broods on the lake generaily swam from
the shoreline inte open water to escape the observer; those in the marsh

swam into cattail cover.

HUNTING SEASON
Hunter utilization was obtained by personal interviews in the field

(165 parties) and by postal questionnzires left on cars (17 parties},

i
sl
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Oct. 12-Nov. 18, 1951. Supplemental information was obtained from a
checking station operated by the Montana Fish and Game Depértment.

The Waéerfowl hunting season extended through 50 consecutive days,
dct. 12-Nov., 30. TWith the exneptionnof opening day, hunting pressure in
October wﬁs abproximately L times as great on Wéek-ends as on week days.
The number of parties present, average parfy size, and hours hunted are
given in Table XVI. Kill figures include reported crippling less which
was 26 per cent of fhe kill. Kill per hunter Wés slightly greater on
week-ends than week dayss; kill per hour slightiy less. The kill per
hunter and hour was aboﬁt 2 1/2 times as great on opening day ;s the
season average. Of the hunters checked, 7.7 per cent had 1limit bags
(5 ducks); 55.2 per cent of these were on opening day.

The day before the season opened species composition of ah'estimated
10,300 ducks wast mallafds, 50 per cent; pintails, 10; baldpates, 6; blue-
winged teals, 6; gadwalls, 53 green-ﬁinged teals, li; shovellers, 3;
canvas-backs, 93 ruddy ducks, L3 miséelianeous ducks,:2.

The species composition of 250 ducks checked the first three days .
was: mellards, 37.2 per cent; pintails, lh.B;‘baldpatesﬁ 5.6; blue-winged
'teals, 9.23 gadwalls, 13.23 green-winged'ﬁeals, 6°8§ shovellers, 10.03
canvas-backs, 1.2; ruddy ducks, oL; other ducks, 1.6. '

| Assuming that the species composition remained relatively constant
~ the first thrée days, pintails, blue-winged and green-winged teals coﬁ—
pbsgd a slightly greater percentage of the bag tﬁaﬁ of the pbpulation.

Gadwalls and shovellers occurred 2-3 times more frequently in bags than




Table XVI. Hunter use and success at Greenfields Lake, 1951.
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I%ehs_

Season
Total

OCTOBER

NOVEMBER

Opening Sat. & Sun.
Day (week-ends)

Week~
Days .

A1l
Days

Number days
checked

31.5

IS

‘11

Parties?
_ present

38l

5 6

52 21T

102

1

19

Parties
checked

182

25 100

L9

8

Average No. -

hunters in
‘party

2,05

2,0 2,11

1.88

Average No.

‘hours hunted -

per hunter

3,57

3,18 3,63

2,97

2638

6.05

Average No.
ducks in bag
per hunter

1.3k

3630 1.0k

oI1

1.68

Average No.
ducks lost
per hunter

15

.88 - o2

.36

011

Average kill
per hunter

1.79

L,18 1,hé

1.27

1.79

Average kill
per hour ‘

‘050

1.20 110

30

9

- Determined by counting cars.

_oh3
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in the population. Baldpates and other ducks percentage of bag was
approximately that of the population; mallards, leés. Canvés-backs and
ruddy dﬁcks composed little of the bag in proportion to population
present. The fact that practically all hunting was done on the shoreline
and there are no good passes én'the lake probably accounts for the small
number of divers bagged.

'SpeCies c@mposition of 501 ducks examined in hunters' bags during
the season was: mallards, 37.8 per cent; pintails, 1li; gadwalls, 11.6;
shovellers, 9.8; blue-winged feals, 6.23 green-winged teals, 5.8; bald-
pates, h.2; lesser scaups, 3.2; éanvas-backé, 2,03 redheads, 1l.63 others,
1.0,

Of 85 geese examined, 77.6 per cent were lesser sﬁow; 20.0, Ross

(Chen rossii}; 1.2, white-fronted (inser albifrons frontalis)s 1.2,

Canada.

After severe weather in late October and éarly November the lake
was ice covered.with the exception of several small areas. Following
this, mallards were estiméted to compose at least 95 per cept of the
. population for fhe remainder of the season. Mallard habits of\resting
in small open areas of the lake and feeding in fields early morning and
late evening hours was-not'conducive to hunting on the lake. They
.furnished some hunting in fields and excellent hunting during inclement
weather ﬁhen ‘they took refuge in drainage.ditches on irrigated farm
lands. Méllards generally fed in harvested grain fields. Only two un-

harvested fields of small grain were known to have been damaged by feed-
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ing mallards and a few pintails. Practically all fields had been harvest-

ed when this damage occurred.

1.

2

3.

‘h‘

Se

SUMMARY
A study to determine waterfowl relationships to Greenfields Lake,
Fairfield, Montana, was conducted Méy‘9‘to November 30, 1951 and May
28 to September 20, 1952.. fnformation on spring migration was se-
cured during week-ends in March, April, and May, 1952.
The lake has an area of 1,100 acres; maximum depth of 9.6 feets
shore line of 21.88 miles, Tt has abundant-growths of sago pondweed
an@_wigeon grass. Alkali Bulrush is the only emergent species ocecur-
ring in quantities. A cattail marsh of 360,acres, connected to the
lake with a 1/2 mile drainage ditch, supports fhe-only substantial
stand of emergent cover.
Lake shore vegetation was of three main types: greasewood, 39 per
cent (8.5h miles); grass, 52.4 per cent (11.46 miles); agricultural
land, 8.6 per cent (1,88 miles) . . -

Nineteen species of waterfowl utilized the area duriné the spring

migration, extending over an estimated 98 days. Pintails had the

-most-balanced sex ratio'(107=100) of the puddlers; shovelleré, most

unbalanced (293:100); redheads had the most balanced sex ratio
(13L:100) of fhe diversj canvas-backs, most unbalanced (hOQ:iOO).
Counts of territorisl pairs and lone males indicatéd a.breéding popu-
lation of 3L1 pairs of 12‘speciés on the lake in 195é. Greasewood

shoreline supporte& 55 per cent of the territories; grass, L0s agri-
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cultural land, 5. ZFrregularity of shoreline, presence of small is-

lands, and bushes restrieting vision were factors which may have

been responsible for the greater density of territorial pairs along

the greasewood shoreline.

A total of 222 active neéts of 11 species was found,in? in 1951 and
I15 in 1952. Locations of nests were as follows: greasewood, 115;
islands, LB; emergent vegetation, 38; grass, 26,

Hafching success of 503 eggs from land and 169 eggs from water nests
Waé 25.8 and L5.8 per cent ?espectiveiy'in'1951. Prédation caused
the failure of 69.8 per cent of eggs from land nests and 3.0 per cent
of the eggs fromiwater neéts. A

Nest suécess in 1951 was 26.2 per cent for 61 land nests axd 69.7 per
cent for L6 water nests. Striped skunks were responsible for.the
greatest destruction, 60,7 per cent of land nests and li.3 per cent of
water nests, 'Water'was an effectiﬁe skunk barrier .as indicated by
the minor predation on water nests.

From April 6 to August 2, 1952 an experiment ﬁas conducted on the
effect of skunk reductlon upon success of 1and nests. Skunk de-
struction decreased 92 per cent from 1951 on the controlled area;

Lo per cent on other areas not controlled. WNest success increased
786 per cent over 1951 on‘the controlled area, but decreased 3 per

cent on other areas. Although no faectéor appeared to replace the

.skunk in nest destruction; data suggest an intercompensatbion through

egg success.
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10. A to?al of 735 broods was observed, 353 in 1951 and 382 in 1952.
Eighty-four per cent hatched June 1 to July 31 in 19513 79 pef cent
in-1952. Lower temperatures and greater precipitatior apparently
retarded hatching peaks in 1951. Average brood size was greater in
1952 than in 1951.

11l. Hunter contacts provided information -on hunter utilization and
success. .Kill per hunter and hour was about 2.5 times as great on
opening day as the season avérage. Reported crippling loss was 26
per cent of the kill. Of hunters checked, 7.7 per‘cent had'liﬁit
bags of 5 ducks; the average was 1.8. Five species o% puddle duecks
made up a;greater percentage of the bag .than of the population; one
about the same, one less. . Diving ducks composed little of the bag

in proportion to numbers present.
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