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Introduction. 

This report 18 one or a oant1Duing study, the purposes and technique of 

whioh haTe already been set forth. It had ita origin in Sukatchwan, Canada, 

1n l934J it was continued in Alberta in 1935. The results of thoee first two 

years' WO!"k have appeared in printed tol"ll, USDA Circular 4S3, Crow .... aterf'owl 

·~ionehipe, under date or ~ 1 l '\ i 7. 

In 19S6 the eoene of the studies was shifted to the Lower Souris Refuge 

in Borth Dlkota. Their character likewise was altered and enlarged. Less 

exclusively acudy at the relation of the crow to nesting waterfowl, it became 

a broad program of research into all factors and conditione that affected the 

welfare or nesting waterf'owl ,coupled with an appraisal of' the wildf'011l production 

capacities or that area. A manuscript report on the results of that year's work 

has been submitted. 

This contribution to the continuing study disou .. ea the results of field 

work or the spring and eUIIIDer of 1931. In eulaitt1ng it, the writer wishes to 

acknowledge the great help given by Mr. M. c. Hammond, Biological Aide, stationed 

at the Lower Souris Retuge who shared equally the duties or nest inspection and 

recording and at the close of the work prepared his own report on the summer's 

work which was tranaaitted to the Migratory waterfowl Divieion. Two tablee 

appearing 1n Mr. H...ond'a report have also been incorporated in this manuscript. 

With respect to figures 1n certain other tables presented here it may be 

explained that they may be aomnhat at variance with similAr data submitted by 

Jlr. Hammond. This has come about'll!rough a rniew or all original evidenoe and 

notes gathered during the past auamer, resulting in eome changes of' interpretation 

here and there. In no case, however, do the altered figures greatly change the 

conclusions reached. 

Full aoknowledgement also 1a ~ing made or help rendered by Mr. Henry 
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Relat1Te Abundance of Species ot Neating Duoks. 

In Table l are presented data showing the relative abundance af the 

aneral species. 88 they appeared both in 1936 and 1~3'? on the Lower Souris 

Refu~e. or tha six spaoiaa b~st rapresented, it will be noted thBt the pintail, 

mallar:J, ~nd widgeon showed inoreasell in 1937 OTer 1936 while the blue-winged 

teal. gadwall, and shoveler were represented by reletively fewer nests. Out-

standing 1n th8se fluctuations is the notable increase in the number of plntaila 

whioh rose :t"ror.. a reoorded 17.5 percent of the total ~. n 193ti to 27.5 in the rol-

lowing year, thus permitting this speeies to displace the blu&-W~nr,ed teal as the 

leading species on the Retur;a. or ~. nterest also if'! the !'lArked lncrease In the 

relat~:ve number of ~llnrds tWfln though th~. s species rose only ono plao13 ¢5th 

to 4th) ln tho order or a'htmdanee. Cf the leadbc; species the s}1oveler showed the 

most pron01mced decrease in relative e.bundan:-:e, its nests comprising only 10.4 

percent of the -...1 in 19:57 as against 20.0 percent in 19:56, w,.th a. resultant 

drop of t h ls apecies from the second to the fif'th place in order or ab•mdanoe. 

The early use of a nest-huntine crew in 1957 had an important inf'luel".oe on 

the marlced increase in the total number or pintail nests round in thl'lt year, yet 

even when the results are appralsed on a percentage basi& it is noted that, 

proportionA-tely more pintai 1 nests were found during the period May lS to June 19 

in 1937 than in the same peri..od in 1936. In the earlier year 25 of' 65 CJI" Z7 .1 

peroent or. the nests found were of ~ils while in 1937, 144 or 406, or 35.4 

peroent ot the nests located in the sa.:rae early-season period, were of' p1nta1la. 

It 18 quite possible that the pronounced shirt of the duck-nesting area in 1937, 

discussed on page_ alao played some part in the relative abundance or the 

species by prOTiding environments and nesting oonditiona better suited to those 

ap.oiea -that showed an increase in relat1 ve abundance. 'l'he more thorough coverage 
of' the refuge by the Mst-hunting crew in 19:57 gave resulta that represent a 

truer picture than that obtained in the prwioua year. 



1916 19$'1 

J1111ber ot ,., drier ot speol .. Orier J &ber Of lot 
••.t• Total AbaDdanoe Abundanoe Jleata Total 

61 17.5 • Pintail 1 1,6 27.5 

84: Zl.S 1 B .... Teal 2 9S 17.5 

72 18.5 s Gadwall s 91 17.1 

S5 9.0 5 Mallard ' 87 16.4 

18 20.0 2 ShOTeler 5 55 10.4 

21 5.T 6 Widgeon s 40 7.6 

9 z.z 8 Gr .... Teal 7 8 1.5 

13 s.s ' Redhead 8 • .8 

8 &0 9 Can-T&abaok 9 s .6 

2 0.6 10 L. Soaup 10 2 .4 

0 010 11 G. s .. up 11 1 .2 

•J 100.$ 6i0~/ too.$ 

---~=-u•• DUJiber or whioh o011plete or pvt1al histories were obtained. 

~The DUIIber or mate at whioh histo-ries were completed. 

------·------·--



Distribution ot Speo1ea on the Retuge. 

A peruaal or the data obtained during the aeasona of 1936 and 1937 

tails to dlaolose any JIMU"ked segregation of 1nd1-.1duals ot the same species 

in part1oul&l"' areu further than tlN f ili1h that the deep water species 

nested close to water channels or deeply flooded secti ons. Of the shoal

water speoisa one usually found a general .mixture of speciea in each of the 

major nesting arMa. For inatanoe, of the 142 nests located in the ex

p&nai'Ye area opposite Headquarters a.nd south and southeast or Highway 14, 

during the swmer or 1937, 57 were ot p1nta11s, 19 of mallards, 21 of gad

walla, 17 ot aho-.elera, 14 of widgeons, and 14 ot blue-winged teal. In 

1936 this aame area was the site or 19 nests of' which 8 were of' plntails, 

8 or ahOYelers and 3 ot redheads. 

What waa kna.n as Brandt's field harbored, in 1937, the nests of 

11 pintails, 6 mall&rda, 4 gsdwalla, 3 ahOTelera, and 1 each of widgeon 

and blue-winged teal. In l9S6 th!s same field contained the nests of th"' 

followings 12 gadwalla, 8 p1ntails, 3 s hOTelera, 3 blue-winged teal, 

2 mallards and 1 widgeon. 

In the area designated "weat ot patrol road ", there were studied 

in 1937 the neat. or 32 pintail, 11 mallards, 10 shovelers, 8 gadwall, 

5 blue-winged teal and 2 widgeons. In 1936 this aame area supported the 

neata of' 7 aho'Yelera, 'T pintaila, 3 widgeons, 3 redheads, 2 blue-winged 

teal and 1 each of lesser so&up and .. llard. 

ftJaon Island~, under the conditions ot extreme aridity in 1937 

supported the neata of only 6 ge.dJJalls, 4 blue-winged tes.l &nd ~aoh or 

gadw&ll and widgeon. In 1936, under !'a'Yorable water l8Yel dond1tiona 

there were present the nests of 14 blue-winged teal, 8 gadwall, 7 pintail, 

- 1- ... 



5 mallards, 4 ahorelera, 3 widgeons, and 1. greeB-winged teal. 

"~•burgh Island., harbored the nests of only 2 gadwalla, 1 sho't"8ler 

and 1 blue""'Winged teal in 1931. In 1936 there were reoorded nests of 21 

Shorelers, 14 gadwalla, 14 mallards, 11 blue-winged teal, 10 pintail, 

3 widgeon, and 1 eaoh of redhead, lesser scaup and green-.lnged teal. 

In the sweet olOTer fielC. west of the c.c.c. camp, where there was 

a greater uniform!~ of oOTer type, a similar diversity of duok inhabitants 

appeared. In l9S1 the nests studied there oonaiated of 7 blue ... inged teal, 

S ta.;ran, S ahOTelers, 2 mallards, and 1 p5 ntail, whl.le in the previous 

year there was an e'Yen greater Yariety of nesters, including 8 allarda, 

6 gadwall, 5 blue-winged tee.l, ~ p1 r:.ta.!1, 3 e-hovelers, 1 widgeolJ. and 1 green

winged teal. 

Other lnatanoea might be cited to show that the several species of 

ahoal ... ater duoka on the Lower Louris ret~e are not partial to particular 

areas. At the present time the prooeaa of reverting to natural oOTer types 

has just started. Everywhere there ia a great diversity of plant ~rowth 

on nesting grounds for these species, -muoh ot this growth being of weeds 

that eame in w1th e.gr1oulture. It is possible therefore that when distinct 

ocwer types and aore uniform plant assooiationa again become eat&bliahed, we 

may find a eertain segregation of s pecies not now apparent. 

- 2 -



Shitt ot Principal Nesting Areaa from 1936 to 1937. 
~~ 

Hammond, in hia manuscript report on the "Duok•nesting Studiee on the 

Lo.er Souris Refuge, l9S7,ft haa discussed in some detail the marked s hift in the 

location of the prinoipal nesting areas 1n 1937 compared with those of 1936. 

This shift is clearly sh011n in the dual ap attached to this report. Despite 

the tact that oo~erage of the areaa 1n the two years -... not identical, t here 

is no question but that the obse~d shift in the principal nesting areaa was 

a real one, and not ane resulting from variations in the degree or thoroue;hneas 

with which the areas were searched in the two years. 

The relatl~e aoarcity o£ nests in l9S'7 in the areas lcno.n as Iaon Island 

and Bwburgh Island, it is belieTed waa directly associated with the low water 

lnel prST&lling 1n Unit Ml in that year. In l9S6 levels were at a higher and 

more ra~orable point and created, or these two areaa, two long islands bordered, 

on the one side, by the river and, on the other by a slough adjacent to the 

blu:rr. 

Inaot'ar as water le"Nls may ha~e had a bearing .OJl the matter of neat 

location, thoee prefti ling in l9S7 at the southern end of Unit 326 appear 

to have been oloae to the optinum. Unit 332, aa a whole, however, might be 

made more attractive tor nesting ~oe.l1ater duoka if ita water leTel11ere 

lowered several inches, thus producing more nesting area in Sectlona 29, 28, 

32 and 33. 

Whsn the gatee 1n structure 326 are eventually closed and the Unit 

flooded, nesting shoe.l ... ater ducka will be compelled to move southeastwardly 

to pointe 11here suitable aU;ea again will be oreated. 

'fhe notable ahitt in the location of neata from the Ison and Newburgh 

Island areas to that near structure f!26 may haTe had an influence on the 

higher degree or aucceas attained in l9S7 by its haTing removed many nesters 

from the areaa mentioned which 1Ht!"e ' hea"rily ~eated with skunka in 1936. 



On the baaia or the number of nests actually found on 14-90 acres of 

prime nesting area on the Lc.er Souris Refuge in 1936 a neat density or one to 

eyery S.8 acres ,.... computed. "asuming that only halt or the nests were 

tound by the searching cr811a an estimated dena! ty for these areas or one nest 

tor eTery Z.9 aeree wu oonaidered a ooneeZOTati"Ye appraiaal. '!'his estimate 

waa made tor limlted
1
and what were oom~idered the lllO&t densely populated 

portions ot the re1"uge during that year. Had the estimate been stended to 

include the thinly populated sections. or those wholly deyoid of ducks. the 

number or aorea per nest would ha'Ye been BJOh greater. 

In thil ocmneotian the personal opinion ot the writer was ventured to 

the etfeot that "ehould the t1m.e e"Yer oome when the Lolrer So'lris Refuge (or 

any other s1a1lar refuge) will harbor. within ita boundary. duok nests in the 

density or 2!.!.!!!,!! per r1.,.. acres the area will han reached a produotlon 

capacity tar beyond '11':/ expectations "• 

In d1sO'Qea1ng o• 'cd1• "'t nest concentration in 1937 I have taken 

the liberty to make use ot two tables prepared by :~r. Hammond. wh ich appet.red 

in his report. The tlrst ot these. (Hammond 'a Table Ill), table ];_. of thi8 

report, discloses the number or nests and the acreage or tl"Ye prime nesting 

areaa ot that year. In the ae;gregs.te there were MS nests on lSSO acres or 

laDd, an A"Yerage ot one neat found on a"Yery 3.9 acres. It the assumption 1a 

essentially correct that, atter thorough search, only halt ot the nests are 

t~ these prime nesting areas would h ave supported. in 1937, one nest on 

about nery two aorea, as against one tor about e"Yery three aores in 1937. 

An appraisal or larger units ot land, including ne"Yertheless all the 

important nesting areas, brin~ forth the interesting inf'orn:Hltl on found in 

Table J!l- (Hammond'• Table I, with certain additions). Here seotione or -
- 1 -



port10D8 ot aeetlona are used ae a baaia ot appraiaal and the same allowanae 

ia made tor the mmber or neata OTerlooted by the crew. Totals at the bottoa 

ot thia table ah011 that 3560 acre& of neati~ ground supported 275 diacOYered 

nesta. a ratio ot 12.9 aarea per neat, or, it halt of the nests had been 

overlooked by the crew, a. ratio of near 6.5 acres per netJt. 

Taking lntc oonaideration all the land of the refuge embraced in t heae 

several sections we find a total acreage or 5900 involved whioh supported a 

computed 550 nests or 1 neat for eTeJY 10.9 acres. 

Tabla .11: .• -
(Hammond's Table III) 

Are& ••· A.oree No. N .. ta 

West ot Patrol Road 210 16 

Section I (Tl591 R18W) • eliminating i u 480 161 
water and uDiler eultl.ation 

Brandt'• fielcl 240 27 

seotion z.i (Tl59N i18'K) 320 49 

Area eaat of r1 ver and between dam /1=332 90 22 
and highway (Tl6ll1 R'T9ft', aeot.l9) 

i~ sli 



Table J4.'. 

(HUUilond's Table I. with additions) 

Weet1ng Conoentration on All Nesting .u-.... Surveyed. 

~1. 
.., • !l~ • • • • ! .. ... 

0 ~ J 0 !1 0 • t1, 0 tt.f) . .., 
"' . .... • .. ~ • • ~ fi ... .., 

!'8 !.0 '2~ 0 0 "' • 0 t.O 0 Clll .0 • ~ ! "" . Ill J:'l. ,f.) ... E. a. -g. ..... a;:g .... 
~~ 

... • ! 01: s:: • .. floO 

~ 'C ... ... -g~ i !. .. ~!~ 0 0 
f-4 < 0 f-4 • 0 

IX: 

'.rJ.6D lS 320 1 46 2S 420 30 fi:Ml daa 
R19\'f 
'f16D k' s20 lO H 16 640 32 • 
R19W 
t16D D: i20 ! 1M 5i DO 54 I w 
R79if so: fDD S!O 14 IS 1! 560 !0 w 
R79W 

I 

tieilf !1 320 6 ss 21 640 53 w 

R'191f 
f160Jt I 

II 160 2 80 iO 360 90 • 
R791f 
!1601 1 200 i iS6 25 240 so w 

R'79W 
fl60i 12 400 i 160 56 660 15 ii 

R19W 
Di fiidti 80 2 46 io 240 ii) I w 

R19rl 
!DOl 18 

I 120 s 64 3! I 600 60 w 

R78l'f 
f159N ! 480 %61 2.8 1.4 640 1.9 i133! & 326 dau 
R181f 
11591 z DO 11 6.1 t.1 640 I 6.1 JfsD a .. 
R781f 

'l'O'!'ALS S660 ~5 12.9 6.5 5900 10.9 

______ _....._ .. _._...,._, 

• eetiated ------



the Etteot ot H,._ Intrwlicm. 

The poaaibility that intrusion by the obaerrar "'MM:Y tend to increase 

:aest destruction by predators is a matter of utmost i.Dportanoe in nest

history studies. It wu gl..-en serious consideration both in the C&nadian 

studio of 19M and 1935 and in the work done on the Lc:.Mer Souris refuge in 

l9S6. In the latter year a comparison was made of the ertent of damage 

b7 skunks in the nests under regular obserYetion with the extent of similar 

tate at nests that had been terminated when first found and hence unaffected 

by the nest obse"ing aotivities. Notes taken at 46 duek nests. the 

histories of which had been completed when discovered indicated that 39 

peroent of them had been destroyed by skunks. On the other hand• 30.-& 

peroent ot the nests that had been under obserY&tion were destroyed by 

thaee •--.ls. 

During l9S'7 oaretul note llkewiae wu kept of nests that had ter

minated when discovered. ot a total of 107 neats so disoOTered. M or 31.'7 

peroent had hatohed. indicating a degree of suecess far bel011 that attained 

at the nests under regular observation where 69.3 peroent were hatched. 

With rupeot to depredations by skunks. a loss of 27.8 peroent wu 

recorded at nests terminated when found and a loss or only 6.4 percent at 

the nests studied. At present there is insufficient evidence onwhioh to 

make any reliable deductions with respect to the effect of human intrusion 

on depredations by taxes. mammals that made their first notloeable inroad 

on duok nests on the Lower Souris refuge in 1937. 1 t is quite possible that. 

1n the cue of predators that hunt largely by .-nt. we may eYentuallJ find 

that intruaion by observers baa &n lntluenoe. At present. however. the 

extent ot faE depredations on the Lower Souris retuge is not outstanding 

1-



&Dill until it doea reaoh larger proportiona, the etteot of sueh i ntrusion 

11111 ha'Ye little etfeot on the duck population as a whole. 

At present we ha'Ye betore us the results of two years' comparative 

appraisal ot the fate ot n&sts under obaen-ation with those that had 

tendnated before the obserYer had dlscOTered them. In each case evidence 

pointed to a grse.ter degree of destruction s.t the latter group of nests and 

in 1931 the difference was marked. 

Whether we are warranted in accepting this nidenoe as thoroughly 

oonY1no1ng and applicable still is open to some question. 1hls is brou~ht 

about by the faot that deatroye1 nests usually are more conspicuous than 

those at which there has been a suceessful hatch. The scattered egg shells 

and the disrupted neat and down are more readily caught by the eye than 

the neat froa whloh the young haTe left in a normal mamu•r and in which 

the egg shells -.y be nearly aa well oonoealed u before the hatch. Possibly 

a oaretul oheok at the olon of the nesting season of all nests in an -
area selected aa being COl!lp&rable to one on whioh n•st studies are being 

oonduoted will g1Te a better anner to the effeot of intrusion by obserYera. 

Suoh a prograa oan be carried out aa.tisfa.otorlly only with the aid of crews 

oare1"ully aearohing STery square yard. 



Resulta ot Nest ObaerT&tiona 

In 1937 a total of' 572 duok nests were under obserT&tion on the Lo.er 

Souris Refuge. At 566 or these nests histories were completed and the 

data there obtained ~the baaia of' discussion for most or this report. 

In table ..:1£._ 1a presented in condensed form an analysis of the fate 

of' these 566 nests with similar data obtained from 351 nests studied on the 

same area in 1936. 

Hatchings• -- Hatchings took place at 392 of' the 566 nests (69.3 p.r 

cent) • indicating a substantial i~rO't'ement Mer the h&tch ;ngs of the preYi oua 

year ( ~ per oent). In recording success at these nests it must be a-

p lalned that not all the eggs present in these "successful" nests produced 

young. There were oaaea of i n.t'ert111ty, embryos dying, losses of' one or 

more eggs to predators, accidental breakage and other factors thR.t tended to 

koep the results even at "successful" nests something lees than 100 per cent 

hatch of' the eggs laid. 
~ 

In the 392 suooesatul nest4 a total or 3~ eggs were laid of which 

2850, or 88.5 per cent, produced young. The loss ot 11.5 per cent of the 

eggs in successful nests was somewhat greater than that recorded in the 

suooesaful nests in 1936 when an egg loss of 9.6 per cent was noted. ~ 

Appraising the results ot the seaaon '• hatch on the percentage of young 

produced tr011. all eggs laid (both 1n successful and unsuccessful nests) a 

% 
hatoh or 2850 out of 4505 eggs, or a pwoentage,,63.3, was reoorded. Fate ot 

the eggs laid by the nrious species is presented in Table -y:_ , where it will 

be seen thst the success of the six best-represented species as determined by 

the percentage of eggs hatched, follows olosely the results obtained by 

appraising the success or failure of the nest as a unit.(Compare with Table~) 
~: 



Table 1-IC ~. Outcome ot 566 duok-nest histories recorded on the U.er 

Souris Retuge in l9S7 compared with similar data obtained in 1936 on the same 

Retuge. 

Outco. 11-..ber ! Percentage , 'Phaber : Percentage 
(193'7) ; (1937) ' (1936) (1936) 

Hatched (some with reduced broods) ~2 69.S 191 54.4 

Destroyed by slctmks 36 6.4 10'7 30.4 

Destroyed by crows 20 3.5 6 1.7 

Destroyed by t oxes 12 2.1 !.I :.1 
Destroyed by miaoellaneoua oauaea '7 1.2 3 1.0 

Destroyed by unkno.n oauan 51 9.0 25 7.0 

Deserted 44 7.8 12 3.4 

Unknown fate 4 .1 1 2.0 

Totals and ll"f'eragea - 106.6 m 166.6 

~ Be definite evidence of destruction by faxes was recorded in 1936. 



De•tructian by Stunt..-- Returning now to further conalderatlon of the 

data 1n Table ~- it will be noted that, although the single outstanding 

predator of 19!6, the skunk, still held that p08ltion in 19:57, its destruot!Ytt

neaa wu considerably lowered. Only about &i per cent of the nests were des

troyed by skunks 1n 1937 as sgalrust 30.4. per cent during 1936. One, and 

posaibly two, oiroumstances •Y haTe contributed to this lessened akunk pres

sure. ODe was the removal by trapping during the fall, winter, and early 

•pr1Dg of 1936-37 of 4.,!2 skunks from portioal ot the TA,.er Souris Refuge. This 

wu done with the definite p1rpose of learning, experimentally, wbst effect 

such trapping would han on waterfowl production. 

The other factor haTing a possible bearing on lowered skunk pressure 

is the fact that two expansive areas known as I son Island and :Newburgh Is.idd 

which harbored most of the nesting ducka in 1936, were only sparsely populated. 

in 1937. It was there where much of the destruction by skunks toot place 

in the earlier year. 

On Ison leland theeit egg-eating m.ammala had destroyed. more than 57 

per cent of the 4.2 duck nests in 1936. In 1937 there was only a •cant dozen 

nuta looated on leon Island. In the other area,looated on the west side ot 

t he Souris Rl Ter and extending from. t.lte Soo L i.ne Railroad bridge nottth to 

the H .. burgh Bridge 77 neata were studied in 1936, ot which 33.8 per cent 

were destroyed by skunks. In 1937 only 7 nests were found there. 

One cannot therefore fully ev*Jate the benefits of skunk control until 

more nearly comparable areas and almilar conditions or duck distribltlon 

present theaselTes. By all maa.ns the experiaental control of skunks and 

p4rtinent neat obser...a.t1ons should be continued at this refuge. 



eluding thoM 1n both euoceeatul and \Bl8UCo .. a1"ul nests. 

E"a la1cl Egga Hatohed Egp dfttroyed or Pei"Clentage 
1"ail!!5 to hatoh producing YOUJ!g 

P1Dta11 1005 61S 392 61.0 

Blue4lnged t•l 852 &&0 zu 75.1 

Gadwall 753 sa a 220 70.8 

Val lard 669 37S 29& ss.a 

Shoveler 49"1 290 007 58.3 

Widgeon SOl 181 114 GZ.l 

Green-.1nged TMl TO S8 32 54.3 

Redhead se 10 ?.6 21.6 

CanTubaok 38 5 33 13.2 

Leaaer s M'.ip 16 16 0 100.0 

Greater Soaup 10 lO 0 100.0 

Un1dentlf1ed c!uoka 258 135 123 52.3 

TOTAL i501 2850 1655 63.3 



Destruction 'by crows. -- An increase in the percentage of nests pilfered by 

crows in 1937 (3.5 u against 1.7 in 1936) apparently 1a a reflection of a lessened 

effort made to keep these birds under close control. The shirt in the nesting area 

abo may have had some effect as has been surmised in connection with. ekunk 

depredations. Even with the decreased attention being paid to the control of orowa 

thia year. their deprsdations were not outstanding on the Lo.er Souris Refugt~. A 

real test of• the importance of crows in waterfowl production on this Refuge wi 11 

oome only when water-aupplies will permit the flooding and the occupation by ducks 

of areas olose to timbered traots in the southern part of the refuge. 

Deatruetion by Foatea.-.Although faxes were known to be prssent on the Lower 

Souris Refuge in 1936. no one connected with the neat studies in th~t year had 

seen any fax during the 8UliUDer season. Neither was any inctiminating eTidence 

uncovered to indicate that these mammals were feeding on duck egr,s. During the 

winter of 1936-87 • howeTer • a number were trapped on and abcut the refuge and 

throughout the summer of 193'7 red taxes and their traeks were seen frequently • 

both by those conducting these studies and others working on the r-efuge. One 

den containing 5 pups was fotmd in an area where ~ ducks had nested in 1936 

(Newburgh Island), It was the oonoenaus of opinion or residents in the Tioinity 

ot the retuge that foxes were increasing. 

The evidence on which the destruction of 2.1 peroent of the nests is 

credit-a to t0%es is~ beeause of the difficulty of identi~Jing their tracks and 

signa in a marsh area. not as reliable u it might be. Circumstantial evidence 

and the frequenoy of certain types of nest-destruction found 1n areas where foxea 

were kn011rn to exist had a bearing on the decisions. The total absence ot tracks 

oil other signs or egg shell9L. with little or no disruption of the neat down. 

oame to be looked upon with suspicion in areas where taxes had bsen seen. The 

tendency of a young captive fox~ at refuge headquarters. to carefully pack up 

hens' eggs and remove them to a corner where they were buried without being 



broken strengthened the beliet that red toxea were to blame for egg r81!l0Tal at 

neata where there were no conapicmoua signa nor other 1nor1m1nat1ng evidence. 

An attempt to apprehend the predator in this type or destruction by meana 

or a photographic tlaah-llght apparatus wu conceived too h.tFJ \n tha seaaon to 

be uaed d1trt n.?:: the period whsn :such d epredationa pre"t'a1led. 

J oatrcr;ed by Miscellaneous Cauaea. - Se"t'en ot the 566 neata (1.2 percent) 

were de:;troye.:l b-J a vttrlaty of miscellaneous oauaea. In two instanoea the egga 

were acoidentally stepped on by t he obaenera aeoki n6 the location or the nest; 
~ 

li"f'eatook trar:tpled anothar/,.and a tru!Jk ran over a fourth. A mink ki lled t he 

1ncmbat5.ng ::."' erua. 1"3 of •.me nes t ; a ri se in wa".;er l :Jvel ~looded ooo lV~St J and a 

communi t;r nest into whioh fully 20 eggs w"re laid we.s t he :#l~erpretntion paced 

on the last of' tl t3~., .., nests t hat O&i'ita t;o naught for miso .::,llaneo·.1t~ r Aas ons. "}ven 

in the ~t;l'egt.tte t h 1se fa~tors "Hw~} no lJ185er:Lal bearinc on t he genora.l welf"-re 

held ab~ut the s~ lns i gni f'ioru1t position. 

~)fJstrv;r~d. by Unkn~n ·~auses.--l'he proport i on of n"'>sts f'all i ~1C ;_ ~l t h is 

oategory 1n 1 0:17 (9.0 p'3roent) is al.:..ghtly gl"-.,nt er ths..YI t he s l.mila:r ;-,ron p of the 

uno~rtainty was f'lttaoh8d t0 t he 111ork ot foxes i n t h e latt~r Y"'ar. Besides 
~ 

inat&nOet! tJt Sl18p!')Oted but und.8L10 ,1Strated destruoti on by foxes the! J or A888111t.y1 

had to be placed in the olase of "'dElstr,,yed by unknown ~ausos tt, th·Jre were similar 

cases ln whi ch the evidence point ed vag11ely to the work of skunks or or01ts. 

Deserted Neats • .....An i!lcrease in the peroentae;e of' nasts deserted (7.8 

peroent as ae;stnst 3.4 peroettt i n 1936) appeared to be largely attributable to 

a seTere wind and rail1 stonn t h Rt swept the area from ,Tune 3 to J u ... 'le 6. From 

•-s 1nohes or rain tell during th ie perio:J while high north wi ndft pre"ftliled 

throughout. 
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A8 Baamond has oomputed~ "lt wu found that 17 neata were destroyed 

direotly or 1nd1reotly by this one stor.a.••• At 24 other nests there had been 

predator destruetion ot some sort by the time of our first visit atter the etol"ll. 

It lt plauaible to assume that many ot these neata were dosarted during the atorm 

" and lett expos~ to predators. 

Because of 8J't inability to determine what happened prior to destruction 

by a predator it 1a not unreasonable to conclude thet a portion ot the neat 

destruet~on ~redi'11ed to pr&dators may in f'aot have "-n nothing more serioua 

than e oleam.tp of eccs tbtt \1e!·e destined to decay in the deserted nest. That 

ia <me of' tha reeognized wo.a'knesses of nest-hl.story studies, rowever wortbtddle 

and enlightening the~r may be otherwise. 

Unknown Fate.--With a l.Lmited number or nosts oircu·lst<uw;;s so shaped 

themaelvee that the fate of the :1est, whether it had been ~1 estroyod or a hatch 

had resulted. euuld not be told. Ti;is occurred usually when a considerable 

interval of' t1~e hfld lapsed between th'3 termination or the t,est history and the 

makin( of' th~ final observation. Tho few nests so involved and the variety of 

t"atea that l""lit,ht hn.vl'l bef'allon them makas th~.s group of' nests ::>f' 1':. Hlc c::moern 

in this enalys1a. 

• M. c. Hammond: Manuscript report on f.ltJck-neating Studies on the Lower Sourh 
Refuge. 1937. 
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Fate ot the Nesta of the Various Species 

Analysis of the tate of nests by species brings to light soJM facts that 

are ot particular interest when co.pariaona are made betweeD the r~ulta obtained 
/4' 

iD l9S7 with thos~ obtained on the same area in l9S6. Although in former 
I 

year~ the six best represented species
1
when placed in the order of their 

success in hatoh!ng, were the gadwall (64.0% hatch). pintail 62.7%), lhOTeler 

(58.9%), widgeon (58.~), m&llftrd (46.9%), and blue-wi~ed teal (35.1)%, in 

l9S7 the order was markedly different. (See Table 1\~· ) 
From the sta.Y!dpolnt ot sucoess ln producing young the blue...,.inp;ed teal, 

la.t in l9S6, now oooupi&$ first place with hatchin~s taking place at 80.5 

par csnt of the nestw. The gadwall, most successful in 1936, was second with 

a 75.~ hatch. The widgeon, 4th in 1936, was third with a hatch at 7Z.J% 

of ita nests. The pintail, seoond in 1936, was fourth (67 .8%) J the allard 

(62.2% hatch) wu titth as 1n t.~e preceding yearJ and the sho-.eler, third in 

19S6, was the last or the alJI beat represented species with hatchings taking 

place at 61.91- ot ita nests. 

Subjecting the data to further analysis one is led to belisve that the 

marked lmprOYement in the success of' the blu....inged teal in 1937 ovar 1936 was 

due to reduced skunk pressure. ID the former year the blue-wing suffered 

he&Tily, losing 48.0;( of ita neatsthrough predation by 11lrunks, whit.. in 1937 

only 5.47~ met th"lt ll!&!!le fate. This reduced skunk pressure no doubt oame 

about through oontrol operati one carried out on parts of the refuge in the 

tall and winter ot 1936-31 and, possibly also by the fact that lowered water 

leTela ill 1937 toroed many duoka out of certain areas heaTily infefted by 

skunks in 1936. In 1936 hee.Tieat skunk pressure was experienced by ducks 



nest1Dg on leon Island (57.1'.( loss) and Jl•burgh Isl&Dd {ss.s::). In these 

two ar.u a total of 119 nests were under obsenatlon 1a l936J in 1937 only 

16 nests wer8 l~ated in these same areas. 

Aalde t:zoo.m the ~¥~!"ked lmprcwement in the welfue ot the blla....,..lnged teal 

in 1937 e the "11\rl!ltlo.OS dlsoloae<:\ in the fate or MSta or the SeT41tral species 1n 

the two years. probably 1tould tall within the range of nonal tluotuatlons t'rom 

year to y&ar Md hence may not oall for explanation. Ccmtinu4'Jd study on the 

Lowor Sour1e ~"fue;e will nentua.lly establish this faot. 



Table :f:• Rieum.O ot the Reaulta ot Nest-hiator;y 'itud1ea on the Low•r Sour1a Retuge (1931). 

}:I)• of )tJ ~tl*O.I(O:~. 
ll<)St8 lltl.tolt3d by Cl"O\IS 

P1nta11 146 
Blu.-winged Toel 9~ 
Gadwall Cl 
Mallard 87 
Sh.,..t.r 55 
W14geon 40 
Green,.., ng:ed Teal 3 
Redhead ~ 
C&DTaabaok 3 
t.eaer Scaup ! 
Greater Scaup l 
Un1dentH'ied Ducka 36 

99-57.6.'' 3-5.5:: 
75-30.6"~ l.l.l;'?, 
69-75.8~ .i)-.").0; 

54-3!.2" '3-3.4~ ' 
M-Gl.9~ 5-lC.f{.·~ 
29·72.5" •o-o.O]', 

6- o-
~ o-
1- o-
2- o-
1.. o-

ro- 2-

Des tr :>y .H' 

by $}' l!.::: 

7-4.['; 
5-5.( : 
6-G .c : 
~/ -n.c ; 
2-:3.(': ~ 

~-s.c _: 
l-
r-
o-
c-
(• ... 
f• 

1f>-~troJ<~ ·1 
~, ta:r: 

2-l.( .~ 
1-l.l : 
2 ... 2.~; 
4-4 .c ~ 
2-::i.C. ; 
o-o.o t, 
o-
o-
o-
o-
c-
1-

:· .. t,5-Lr<Jy t,{:~ 
r:1so. c1;~ses 

o-o.c{ 
0-3.2., 
c...r.o ~ 
o-c.>.c~ 
1-l.n; 
n-o.o ~ 
o-
1-
1-
() ... 

0-
::_ .. 

' •~ tr·~·<'lJ lry 
1 ru <lC'~l ca:;ses 

H-to.s·.! 
!•4.~', 
1-7.1:: 

ll-12.!1; 
4-7.::Vs 

I 
i j 

DtJ8.a-rte4 Unlmowl\ 
· Fate · 

12-s.a;.: ' 2-1.•" 
4-4. ~ · o-o.o~ 
&-6.6'i 1-1.1:~ 
8-ll.l';: · o-o.~ 
s-9 .l;.'s 1-1. sl! 
1-11 .a!( o-o.o7~ 
o- o-
1- o-
o- o-
o- o-
o- o-
1- o-

' 
44='7•S:J' 4- .7% 



Comparison of ~arly and Late Nestings. 

Earlier work in Canada, reported upon in Circular 433, and th!:',t done 

on the Lower Souris Refuge in 1936 disclosed a lessened pressure by predators and 

other factors on nesting duc1:s d:1rine the latter half of the nesting season. 

In the Canadian sgudies ( 1934-35 )explanation o:f' this was apparent in the 

lessened pressure by i~rows which had forsaken the nesting environnent of ducks 

and were securing food for themselves and their yound in grain stubble and 

hay fields. 

A. decrease in the press~..;re exerted by skunks, the leading predator, 

on the Lower Souris Refuge in ~936, also was noted during the second half of 

that season and miscellaneous and unknown suppressive factors likewise 

became less potent as the season advanced. The crow, acco~mtable for only 

limited nest destruction in that year ( 1. 7~1.), maintained an equal pressure 

throughout the season, w hl le the factor of desert~ on was res pons i bl'~ for an 

increase ( 4% as against 2. 8%) in nest destruction during the second half of' 

that year. 

In 1937, with its more favorable nesting conditions, an increase in 

the success of nests again was noted as the season advance:l. (see table ·~ ) 

With the exception af' slight increases observed under the categories of nests 

d.eetroyed by miscellaneous causes and those deserted, a un1f'orm improvement 

with respect to wi ldf'011l produotion was noted ilbl!n8}•= .:~t with the ad'ftnce of' 

the season. Crows 'lgain reveal&<! their pronounced tendency tO.ard early

aeason pressure and slrunlcs and roxet\ reactotd similarly but to a less 1M.!'ked 

degree. The S21 nests segrer,fited in tne seoond halt' ot the season disclosed a 

hatohlng peroent of' 78.8 as against S9.S for the 566 during the entire season 

and 56.8 for the 245 .nests th~t terminated during the first half. 

; . .,. 



In eegrep.ting these data a division was made at about midway (end 

ot Juu 24) in the period (ky 11-Auguat 6) during whioh nest histories were 

being teraina.ted. ln eaoh instance the tend .. nation (rather ths.n the d1•-

00"f'Etry) date ot the neat was used to pla.ee lt tn ita respective group. 

Firat Halt of S euon S.oond. Halt of Season 
('l'brm:tgh June 24) {Arter .Jun~ 24) 

_.,... ____ "' ..................... ·--~· ....... -----------.............. --..... -.-......... ._ .. ____ ... .._ __ .,._ .... 
No. Pero·ent No. Peroent 

Hatohed 139 56.8 253 7!!.8 
'beetroyed by orowe 19 ., . ., 1 0.3 

" " alcunlcla I9 1.1 17 5.3 
" II f'cmea 9 5.1 3 0.9 
n " .m1ne11aneoua 

01'!118 .. I 1.2 4 1.1 
If " unknown oauae 14 13.9 17 5.3 terted 19 ?.1 25 7.8 

~tate I 1.2 1 0.3 

fotala M6 t lOO.Q% SZ1 100.0% 



Relation ot Ccmeealment to the Fate of Beata. 

Data obtained in Canada 1n 19$4 and 1935 indicated that, at least under 

the conditions preT&iling there, the factor of adequate concealment played no 

favorable role in the prltectlon of nests against predator attack or other 

misfortune. In fact nests "poorly" concealed were more successful than those 

possessing "fair"., "good "• or nen "excellent" concealment. 

On the Lower Souris Refuge in 1938., however, reeults that might be 

considered aore logical were obtained. The poorly concealed neata fared the 

worst with respect to suooeasful hatching while those sxcellently concealed 

produced the greatest number of young. Nesta haTing "fair" and "good" oonceal-

ment, held intermediate positions w1 th respect to suo cess in hatching. 

Analysis of the element of c onoeal!'ll8nt u revealed in the data ob-

tai ned on the Lower Souris Refuge in 19:57, a year 1n which neetings were 

generally more sucoessf'ul., gaTe indication of' only limited and not thoroughly 

consistent beneflta. From Table ·~ 1t will be seen that in that year, 68 

per cent of the poorly co:ooealed nests produced young birds while those 

excellently concealed were only slightly more successful (72"fo). 

V1ew~f'rom the angle of nests destroyed by various agencies it would seem 

that {although based on limited data) destruction by arows was more prevAlent 

among the leas e11Jot1Tely conoealed nests. iHth reapeot to destruction by 

skunks the rnerae waa true but not in emphatic terms. Losses by unknown 

causes were ~ore prsvalent among the poorly concealed nests while those deserted 

failed to aha. any advantage accruing by reaaon of concealment. On the whole 

the results obtained 1n 19:57 prod1~ed nothing particularly convincing with 

respeat to the ad~ages aoorulng to nesting ducks by reason ~. adeouate 

conceabaent. ae appraised through human ay98 11 and according to humAn standards. 



They might be considered more logioal than the unusual and unexpeeted reaulta 

aeeured in Canada in 19M and 1935 yet they did not indicate the apparent 

acl'ftntagea ot concealment d1ecloeed in the studies of 19:56 on the same area. 

(See Table~). All in all, our work hu not shown that the elem~tnt of' 

abatraot ooncealaeut, oonoeabMtnt aa indicated by 't'lewing the nest .from point 

e.bOTe or troa a point to one side yet at an alt1 tude ot acn-ere.l .fee~ playa en 
\ 

important part in the tate ot the nest. Possibly .further studies, oreating other 

at&Ddarda more adequately deacriptl'f'e o.f the eleaent ot concealment aa it 
().. 

atfecta the welfare ot neeta, will bring to light morel\. ooubtent fol"111Ul& with 

whl oh to appraise ita role. 
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Table""'' • Relntion of Conoeal:nent to th.,., Fat~ of N~sts -
A comparison of the de.ta obtained on the LO\Vt"tr So,n·~ s ""f'ug:e in l9~S6 and 195'7 '\'lith thnt s&oured in 

Canada 1n 1934 atv1 1935. r ()roentag&s he:ve bt~an adj~lRte:l to the nenrest ·whole dig~.t. 

'fotal No. Peroente.ie ' lsroen'tag~ ·des-- f erce.rrta;:-e des:.---- Perce.ntei~;-dos- ercentage 
of neste Hatched troyt-d by orrn'ls ! trcy.~:l by skunks troyed by un• deserted 

known <Hl.U!J6 --·--
~ ~ ~ ~ ~ t) ~ fQ ~ t- tO f.) 

} ... I.Q ... t<') t') 

De"'•• ot - t') .. U') • .. tQ .. .. - .. ~ -"' 
., .. • 0 ~rn ~ Wl .. rn • 11.1 11!1 ., 

11 ...... ..... 
~· 

..... ..-1 1 ... .,..; .... 1 .. ..-1 .... ..-~ 1·· ...-1 

~ ... f ... ... ... ... I ... ... ... ~ 
Conoealment :::1 5 ~ ; ~~ ::'1 g ; ~ 6 5 ::'1 ~ .. 0 0 0 0 0 

0 •I'!. til 0 fl) ti') t) .. Cf) CIJ 0 - U,) Cl ····~ 0• v.-

Poor ifl 71 97 63 w--e a 25 !3 ~---- 0 27 6 

li'ai!' 126 128 222 42 55 68 30 2 4 0 28 6 '14 8 12 10 4 7 i 
' 

Good 175 135 169 40 54 73 35 2 2 0 <2 ,. 
00 7 1•1 4 6 10 4 8 

Excellent 57 17 61 54 65 12 32 0 a 0 29 1 1 0 5 7 6 l$ 
................ - .. p- ..... , .... ,.--.-· .. --·-

i ~ 

4 s s 

1 1 ' t, 

0 0 1 



Degree or Concealment Sought by Several Speoies 

The pintail la notoriously oareleas or unooncerned with respect to its 

neat oonoeal!Mnt; while the blue .... inged teal (at least the late nesters or 

this speoiea) a-yail themselves ot thla element ot protect i on to a high degree. 

'rhese slmgle facta llllPress themselves on e"Yen casual observers of nesting ducks. 

Table ·tt: ahowa the nuwaber and percentage ot nests of six species 

ot puddle duoka, pinta n •• -.llarda. shovelers • .,_dgeons. gadwalls. !il'ld blue

winged teal, clasalfled under the categories ot poor, fair, good and 

excellent with respect to their concealment. In this se.me table comparison also 

ia mf'-de ot these appraisals record8d in 1936 with simi lar ones made in 193'7. 

An lndioation of a general i~raye1'1'18llt in concealment in 10:5'7 over that pre-

T&i ling in 1936 is reflected in t he percentages of poorly conoealed nests 

reoorded for each or the six species in these two years. I n each instance a 

lower percentage ot poorly concealed nests was recorded 1n the later yea:r. 

•~41th respect to nests possessing "fair" and "good" concealment the records for 

the two years indicate an impro"Yerilent in some instances and the reverse in 

others. Suoh•s to be expected with these groups or nesta possessing inter

mediate degrees of concealment. A't the other extreme. the nests possessing 

ucellent conceal:aent ga~ i ndioattton ot illprovement {higher percentage) in 

193'7 OY&r 1936 with aYery speoiea except the mallard where the issue may 

have been distorted ~ a paucity or material. 

In order to present a a~le, aggregate evailation on the element ot 

oonceal.aent aa resorted to by several species of ducks. arbitrary values of l, 

2 • 3 • and 4 were as s1 gned to nests w 1 th poor, fair, good • and ex oe llent cone ealment, 

respectively. This was done with nests or each of the d)( species under dis

oussion and well represented by material st :Jdied on the Lower Souris Refuge 

bath in 19S6 and 193'7. On the basis of such an naluation the mathe-tical 



Degree ot Conoealment 

ito. Poor Fali' Good Lo•llent 
I 

Speoiea : i9S6 l9S?l iese 1937 l936 l;9a7 I 
!~!6 ~~31 !936 l93'7 

Pintail 59 146 U-40.~ 53-35.8% 20-33.8% 69-48.0',( 16-25.4% 20-13.5% o- .0% 4-2.7% 

Mallard 32 87 9-28.1?' 18-20.~ 15-46.9% 37-&2.2% 5-15.6% 30-35.3% 3-9.45~ 2-2.3% 

Shoveller 73 56 11-15.1" 7-13.5~ 32-43.8~ 85-45.6% 28-38.4~~ 16-26 .7'% a-2.1~ a-14.2% 

Wid.geon 19 frO 1-15.~ 5·12.5% 8-42.1% 11-32.5% 7-36.8% 17-42.~ 1-5.3:( 5-12.5% 

Gadwall 64 86 6- 9.4::( 2- 2.~ 23-35.9)'1. 41-'7.7% 32·60 % 25-28.9% 3-4.11( 18-20.9% 

Blu•-win~ed Teal 77 91 10-11.1% a- 2.2% 21-27.5% ·aa-aa.~ 39-50.6% 49-53.31 i ' t 
! 7-9.1~ 20-21.7% 



apreaslon ot the anrage conoeal.JMnt ot the nesta or the sneral apeolea haa 

been presented in Zable _. ft ooaparison ot the results obtained in the two 

auccesslTe yeara ia offered. 

Twa taota ot interest r....-1 the•elTea in this condensed appralsal of 

&11"tr&ge concealaent. One is that the ftlue at the &TEn•age neat conoeat.nt tor 

-.oh or the six apeolea la higher in 1937 than in 1936 with the e%ception ot 

the pintail. in which case there 1s little Tariation. The other fact worthy 

ot note ia that the order or the speoiea. arranged with reepeot to their neat 

col'lCealment naluation is the aue in the two yeara. (The concealment ot the 

ahoTeler and widgeon. howsver. haTe the same T&luation in 1936). 

The utter disregard tor the element ot concealment on the part ot 

m&ny pintai 1a and the cUm1nut1Te ai&e ot nests ot blue .. inr;ed teal are taotora 

that will tend to plaoe these two species at oppot~ite ends of e..ny similarly 

arranged series in maDf localities. That the laok ot concealment in nests ot 

plntaila 1s a reflection ot a apeoi'iU- trait and not entirely the result ot early 

season la.ok ot ooTer waa repeatedly brought out wheneTer pintails nested late 

or were engaged in a seoond attempt to reproduce. They consistently paid 

leas attention to the JIUltter ot adequate oonr than the other speoiea stud!"· 



% 
!able "'"• Jlath ... t1oal espreaa1on ot aggregate oone .. haent of nesta 

of six Species of duoke { 1936 &nd 19~7 OOI\1l'a.red) •* 

D!~ 
Concea.tmenti 

!§!P 
lo. Nests :Av. No. Nests' Xv Conoaalmen{ 

! ! 

59 1.35 I Pintdl 146 1.83 
32 !.06 1 '!tallard !rr !.2! 
73 2.:51 %oveler 55 2.55 
19 2.31 ~-ridr;eon 40 2.64 
64 2.50 I Gamvall 

Teall 
91 2.77 

77 2.56 Blue1in5ed 93 3.01 

• '!'o express !!lathema.t~.ol!llly t'l.e acc;ror,nta conoeal.me:r.t factor for eA.C~"'
of the species, a.r'b11tary .,..lues of 1, 2, 3 and. 4 were naslgnfld, res
?e(')+;i vel7r to nests with poor, fair, S'lOd n.nd exoe, lent c:mo('tal~1ent 



Euv1ronment and the Fate ot Neats. 

A aeoond year's study of the relationship of local en"V"ironment and the 

tate ot nests has tended to co:mplleate, rather than a1mpl1ty deductions in 

that direction. In l9S6 separate appra1sale were l'!IB.de ot the fate of nests 

on ( 1) IaOII'l I eland, ( 2) Bewburgh Island, ( 3) other island •rah and ri"Ver

bank environments. (4) sweet clover fields, and (5) other mainland environ

menta. Analysis or the results indicated thAt greatest suoeesa in hatching 

was had at nests located in neet olovar t5.elds (74.~ md greatest misfor

tune befell those on Iaon Island. 

In 1937 the areu studied, seTen in all, were as a :rule more precisely 

defined. These are listed in Table~· In making the compsl"lsons between 

1936 and 1937. set forth in this Table, reference has been made to the 

original notes on the nests recorded in th~e respective areas in 1936 and 1937. 

_Analysis indicates that the outstanding charaoteriatlo or those com

pari sons 1a the inoonstanoy and lrregu lari ty of the nest fates in the two 

years on the same areaa. In 1936, the lowest degree of success was had at 

nests located on !son Island (38.1~' hatch); in 1937, the 12 nests studied 

there d1aolosed the highest degree ot suooess in any of the areas (91.7% 

hatch). ,~ On the other hand, nut to the lowest degree or suooess in 1937 waa 

had at nests located 1n Brandt's field ( 39.3% hatch) J in the preTioua year 

success was UDusually high (87.~ 1n this same area. In this particular 

instance 1t is felt that th3 inroads or f'oxas wore responslble ror much or the 

loss in 1937. ETen 1n the area where the degree of success was most nearly 

uniform (clover field west or c.c.c. camp) there was an 8% increase in 

aucoesatul hatch;.... .liY!. 

Turning now to destruction by skunks, the outstanding hazard con

fronting the dueka on the J..ower Souris Refuge in 1930, we find on Iaon Island 

... 
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• 
.. reduotion ot the lose fron 57 .t( to a.3%. 'rhle wa.a true despite the t&ot 

that oontl"ol operations against skunks in the winter ot 1936-7 were ~ oarried 

out in this area. On Bewburgh Island there was a reduction ot losses by skunks 

troa 33.8% ot the nests in 1936 to none in 193"7 (baaed on only 4- nests ltu411ed). 

H011ever, it •Y be pointed out that there was a -.ure ot eoaaistency 1n the 

o011p&r1son ot the snnk d-.ge in the t.o years in thne sneral areas in 

that, with the exception or one (the Skaar propel"ty) there was a decrease in 

1937. 

Notwithstanding the irregular1ti .. that ha~e obaraoteri&ed these o~ 

parisona and made log1oal deduotiona diftioult, they do, it is felt, saphaai&e 

one consideration of utmost importance ln '.)Ieee etw41iil and that is the dmger 

ot drawing .... ping oonolua1ons from limited data. With eueh -n.riationa 

ooourring on the same local areas in suooessi~e years, the hazards ot pr&dioting 

results or aakl~ speoit. ic reoommend&tiona tor the betterment of wildt011l 
t!h ~ ~ )b ~ ~ ~~ ~ 

im1 ough the eonl:iol et pl'edator~• •Jlpare:at.. In the light ot the present 

status ot our atudiea we oan at least make one sound reoommendation, and that 

is, to oontlDae this reaearoh tor a period or years on the areas &lready 

seleoted to det81"JJ1lne more nearly a mean!( with respect to some ot the highly 

variable eleaents that haTe been dlaoloaed. 



TABLE ....::.._•••lt::!n'rlronment and the Fate or Neate, 1936-19:57 • 

1Looal1t1ea Number Pezooentagea Pezooentagee dee- Peroentages des• Peroentagea P ezooentagea 
ot Neate Hatohed troyed by akunke troyed by OI"OWI deaer'ted deatzooyed.by 

lm.iao. oausea 

~916-1931 1986-1937 1936-193'7 19:56-1937 1936-1937 1936-1937 

leon Ia. 42 11 38.1 91.1 51.1 8.3 o.o o.o 2.o& o.o 2.o& o.o 

~nburgh Ie. 11 • 54.1575.0 33.8 o.o o.o o.o 3.9 o.o '7.8 25.0 

Brandt F1el4 23 28 81.0!39.3 s.1 7.1 o.o 7.1 o.o '7.1 o&.s 39.4 

N_eat or P atro1 Rd. 21 14 42.8 56.8 28.6 14.8 4.8 a.l 4.8 12.2 19.0 8.1 
Aoroaa rrom Hea.dquutera : 

( P-.rt ot area) 18 50 87.6 76.0 12.5 o.o o.o o.o o.o 12.0 o.o 12.0 

Skau Property 20 8 60.0137.5 15.0 25.0 6.0 o.o 10.0 o.o 10.0 37.5 

~1oTer Field w.or c~ 
I 

12 26 66.7 172.0 25.0 12.0 o.o o.o o.o 12.0 s.a 6.0 



Number fl.f &ggs per Set and Duoklinga per Brood 

'fable~· ~ presents data pertaining to the abe of completed seta 

of eggs of the T&rioua speoiea and pe~ts eomparlson with similar data obtained 

in Canada in l9M-S5 and 0111 the Lower Souris Ret'uge in 1936. In the present 

year's study on the Lower Souria Refuge we may Gons!d.er that only the pintail, 

blu~inged teal, gadwall, mallard, shoveler, and widgeon are suffictiently we'l 

represented to permit reliable deductiona with respeot to the siz,e of the 

sets of eggs. ETen 8Bong these six species one may find considerable variation 

in the size of sets from. year to year. In only two of the six, those of the 

pintail and mallftrd, did the sets avera~e larger in 1937 than in 1936. Tending 

to offset this decrease in the prodacttion of eggs by individual duoks is the 

fact that, on the balls of h atchings, the birds were appreciably more suooessful 

in the latter year. 

The widgeon showed the greatest "f'&riation in the si&e of eE;g sets 

studied in 1936 and 1937. ~1xtean seta obaerTed in 1936 &Teraged 9.06 per 

set while 29 noted 1n 1937 averaged only 7 .ss. On the other hand, the 

~ 
shoveler and the blue-winged teal deTiated in the aTerage size of their sets nt 

I\ 

eggs in the two years. 

' '.'bat ce.uaea fluctuation in the size of the sets of eggs of' the same 

species in the same area on successive years i s not cleAr. Slight variations 

may be attributed to the ineTitable differences th~t exist between any two 

groups of 9"f'ell Tery dmilar individuals. :Fossibly tbe reduot ~ on in the 

average number o.f eggs in the 1eta at widgeons previouely alluded to may tall 

within the range ot individua.l T&riation that may be expeoted. Only oon-

tinued research ot a similAr character extended ~er a pariod of years will 

detemine this factt. Certainly one cannot f'oroetully contend from thie year' a 

data that the reduotion in the eize ot the seta of' eggs is a reflection of the 



lnoreaeed deaertlon ot tlooded neeta reaulting 1n seoond laylnga or r-er 

egge elno• the t.o epeoies most likely to resort to this pre.t'Jt1oe. the pintail 

and the l'U.llard. bGth ehowed lncreases in the slt:e of seta or eggs. 

Brood oot.mte on the Lowe!" Souris Refuge. though not eepeoially reli~ble 

beoauae at the tendency towards "ao!"ambllng" of the young ln this upanei"f'e 

area. shaw. with r- exoeptione. a reduotion from the INJibers !"eoorded in the 

completed sets ot eggs of the reapeot1Te speclea. (See !"lght hand oolumn in 

Table P.~ ). 



Table . .-~-c. .. • Number at Eggs per Set and T>uoklings per Brood. 

Speoiea 

Pintail 

B ..... teal 

Gadwall 

\!a1lard 

..... OTeler 

Widgeon 

Gr.-11. teaJ 

Redhead 

CaJ,., aabaok 

L. Soaup 

Gr. Soaup 

otala and 'I' 
A 
a 
•eragea toz 
1 'peoies 

Gal2ada. 1934-5 

No.of Seta Av.per Set 

39 6.99 

4:1 10.75 

19 10.06 

141 &~5 

22 7.85 

3 6.99 

no record 

7 10.13 

21 9.16 

59 8.46 

No record 

352 8.71 

Lower souris. 1936 

Ho.of Jets a•.oor Set 

36 6.77 

4:5 9.« 
52 9.15 

23 7.74 

4'7 9.~ 

16 9.06 

4 9.00 

7 10.30 

5 11.80 

2 10.00 

no r aoord 

2S? 9.26 

Lower souris. 1937''!/ 
iflrood oount 

~o.of ~;ets v.per set l9:S7 

118 7.18 4:.90 

83 9.:s7 6.74 

77 8.38 7.71 

66 8.09 i 6.83 

I 42 9.30 6.2:5 
I 

29 7.55 I ".66 
I 

~ 5 9.20 
I 

4: 9.00 I 7.56 

2 9.00 6.70 

2 a.oo !!.! 
1 10.00 !.!/ 

4:29 8.64: 
~ ~. :J Data tor 19S7 -was taken from report ot ~. c. He.mond. who assisted in the 

work. 

!:/ nata inauffloient tor reliable dad~otlona. 

I 
! 
i 
I 
I 
i 
I 

! 
i 

I 

! 
! 
I 
I 

I 

I 
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Notes on Skunks and T:ed I~ ox as 

During the tall,. winter and spring of 1935-36,. a campaign o:t' Mmmal1an 

predator oontrol was carried out on portlona of the Lower Souris Refuge as part 

o:t' a general prog!'Ul of management studies :t'r011 whioh,. i t is hoped, :more wi ll be 

learned o:t' the ultiate e.tf'eet of' s uch handling on the wildfowl productio:a 

possibilities o:t' the refuge. Thas• ma...'"'lllals were taken largely from an area ex

tending from the Newburgh Bridge south to daa#=S20. F• or none were remoYed 

during the winter from the Iaon Island are& where,. in l9U,. there was a loss 

ot 51.1 percent o.t the nests due to skunks yet in 1937,. with no slrunk control 

in that area,. there was only an 8.3 pflrcent loss from the same cause. The 

appended Table ,:,_ ,.~ , showing the catch of sktmks and other potential predators on 

the Refuge. has been compiled from the monthly reports of Mr. c. J. :'ien1"7, 

Ret'uge Manager. 

In only one of the areas compared in Table~ (the Skaar property) was 

there an increase in destruction by skunks in 1937 over that in l9:56J in some 

instances the reduction of such damage was outstanding. I t 1a true that the 

4 nests observedbn N811burgh Isl!Uld in 19S7 1a too limited a number from which 

to make deductions. Had there been m<Mfli..nests, increased skunk depredations 

might h&'Ye l:>een reTe&led. Nut to Ison Island~ this area. gaTe evidence in 1936 

ot the greatest destruction by skunks ot any area an the Refuge. 

With the eT1denoe no. available it would appe&r that re11l0Val of the •z~ 

skunks between the nesting seaacma of 1936 and 193'7 hu had a beneficial etfeot 

on the nesting ot duolca. i":beth<!lr exoesslye aridity also tended to driTe theee 

mamnw.la out in l9S7 or whether the season of 1936 was merely one of excess1Te 

abundanoe rem&ina to be demonstrated by future work. 

Further oODMnte on the tood habi te o:t' skunke on the Loiter Souris Ketuge 

will be aubmitted when stomach •ter1al collected has been examined. 

-1--~ 



A total ot 4 red femes were remOYed from the Refuge ( 1 in F ebru ery • 2 in 

Jlaroh and 1 in June} • and it waa eTident to those who apent soh tbae 1n the field 

that these mammals were considerably JD.Ore common in 1931 than in l9S6. At no 

time waa incriminating nldenoe against the t'~ d1aoloeed 1n 1936, but in 1937 

acm. positive and considerable oiroumst&ntial evidence waa brought to light. 

Reaayal ot eggs without the attendant disruption or the nest ao oharaoteriatio 

ot skunk work was often considered to be the work or tarn. In a rw instances 

the traoks or foxes .. re aasooiated with egg raoTal ot this kind. In the area 

kno.n as Brandt's field• destruction or this kind wu prew.1ent though, in most 

lnst&noM the incriminating eT1denoe rested merely on the knowledge that lt .._. 

not done by crows or skunks and that taxes were known to be present. 

A ts den located near the old La Porte ranoh house was occupied by at 

least five pupa on June 10. About the entrance or this den were remains or the 

tollo.ing llliAIII&Ills and birdaa 13 white-tailed j aokrabbi ts, 1 mink, 1 liUskr&t, 1 

akunk, 1 Richardson's ground squirrel. 2 mallards, 1 blue41nged teal• 1 green

winged teal, l pintail, 1 shoveler, 1· coot, 1 pheasant, 1 Hungarian partridge, 

1 red-winged blackbird, 1 grebe (ap.?}, 1 tinoh, l shorebl~. 

or interest in connection with attampta to identii"y the work ot foxes in 

the field were observations em a oaptive red fox kept at headquarters. Thla 

ant..-1, a young female, repeatedly would plot up a hen'• or duck's egg dropped 

onto the stra ot ita oage and carry it to a corner where it was burled, to be 

eaten at some later tine. Tbe trait ot consiatently remoTing the eggs, without 

breakage, and transporting thea to & distant point m.ay be a reflection or the 

auapeoted hsbits or wild foxes in the field. where numerous empty and undisturbed 

nests were enoountered. Another odd nanner1sm of this oaptlve fox oaae to light 

when an egg yolk in a cup was plseed i n h~r oage. She picked up the cup by the 

handle, oarried lt &rOWld her cage, then set it down and lapped up the eontents. 
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TABLE 13.--Predators Removed tram Lower Souris Re!uge. 

November 1936 to June 193'7 

0 9 

TOTALS 209 129 7 21 1M 60 658 

:J Accidentall7 caught in skunk trap. 

Stomach Material Collected. 

or the predators collected on the to.er Souris Refuge during the 

winter of' }9S6-S7 and the spring and Sti!IMOr or 1937 stomachs were SaTed of' 
I 

56 skunks. 4 mink. 12 weasels. and 47 erows. These will be exami ned and a 

report thereon submitted a11 an appendix to this report. 



Suggestions for Continued Research in 1938. 

In looking forward to future researoh in this field during 1938 emphasis 

should be laid on the necessity of oontinuation on the Lower Souris Refuge where 

a substantial start has been made. 

It is only by study for a period of years on the same areas that we will 

be able to appraise the element of' seasonal variation that enters into so -.ny 

of the proilems arising. Hthough we should look forward to rt~tsearoh in other 

areas. to neglect or interrupt the work on the Lower Souris during the next f .. 

years wo<tld result in the loss of muoh 1nfol"!llltion that never could be secured 

in the future. This refuge is now undergoing changes in its reversion to nearly 

a primitive condition after years of agrioultural developme~.--a transformation 

whioh will neTer be witnessed again Md which does not have a counterpart either 

at Bear River. or Tule Lake. On portiona of Malheur a somewhat similar reTnrsion 

is under way,--an argument for the instituting of nesting studies th~re in 1938. 

With a view at bbt&1ning a broader picture of eondltions &rfecting wildfowl. 

one that "Would reflect more nearly a oontinental1ide aspect. it is hoped the.t 

our program IBAY be extended to cover similar studies at Bear River Refuge and 

Lake Malheur Refuge with possibly some work being done at Tule Lake. CAlif. if 
' 
""' the number of nesting b~rds ~ .Sffic1ent and a research assistant is available. 

In anticipation of this enlarged program steps have been taken to have printed 

notebook sheets that will assure the recording ot data aimllar in charaoter at 

all points - thus perm1 tting the segregation or comparison of ini"crmation obtained 

on the severnl refuges. Plans also are being trade for the manufacture of a 

number of range finders tor neat locating and mapping purposes. 

To carr;· out this program will require 8.t least one resident biologist 

at eaoh refuge to supervise the work and, in season, a c.c.c. crew of about 10 



boya. At Bear RiTer, beoauae or the density of the nestipg population, two 

b1olog1ata ahould be aT&ilable. 

Aa planned. the enlarged program will call for observations 1mif'ol"tn in 

ohan'tcter at the several refugee and deal1ne; with the fol1011ing avenues of 

approach. 

1. Neat Histories 

1. To didoae nesting hazards due to 

1. Predators - orows, !!l'ag:_:>las, re.vene, gulls, skunks, foxes, 
ooyotP-Se 

2. Water fluotua-l#ion 
3. Climate 
4. L1 vestock 
5. Human intrusion ( obs~rvera) 

2. To determine 

1. Heat densities - population estimates 
2. '!ends in abundan~ of species from year to yoR.r 
3. Cover types - their value and prererenoe by each apeoiea 
4. Optilaum water leTels 
5. P roduot1T1ty of various sp!!eies 
6. llegree of egg fertility, incubation periods, general !lasting 

habits 
7. Value of predator control in terms of inereas~yields of 

'Wildt awl 
1. Skunks and crows on Lower ~ouris 
J. Ravens and ooyotas at ~!alheur 

'J'¥,·~es at B&&r Ri nr. 

2. Saving ot stomach material of' pr8datQI"a to furnish corroborative evldenoe 

of destruoti~1 ot eggs and young. 

3. Banding to learn general d rift of blrda produced on each Refuge • 

4. The laying of the foundation or sound game management that will best 

meet the partioul~r nesds o! each Refuge • 
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S......rbing the results of the field studies of wildfowl on the Lower 

Sourie Refuge in 1937, the following statements may be made. 

1. A marked shirt ot the nesting population frOIIl the Iaon-'R•burgh I sland areae 

1n 1936 to seetiona contiguous to dam 326 1n 1937 appears to have had ita 

primary atiDulus in the drop in water level in Unit #=Ml. OptiJmm levels in 

that Unit are close to those preft111ng there in 1936. '!'he levels in Unit 332 

were close to an optimum in 1937 although lack of f'low produced dangerously 

stagnant conditions f'or a short time. At the lower (northern) ud of' Unit 

f326 nesting oondl t1 ona were very favorable but the slope · in this Unit, between 

dams #=326 and -{!;320 will preolude the possibility of making 1t attractive to 

shoal1ater ducks throughout its tt.rM. 

2. A noticeable increase in successful hatchings was observed in 1937 ( 69.~ 

oompued with 54.4% in 1936). Tl8struotion by skunks dropped from 30.4:1. to 

6.4%, while that attributable to crows inoreased from 1.7:( to 3.4%. The 

introduotlon of' the r&d fCJ% aa a predator of' some oonaec:p enoe was observed. 

3. The laprOTement of' conditions with respect to llfMJt destruction by skunks is, 

in the light of' nidence n011 et hand, considered to be a sequel to the removal 

ot t21 ot these ..,.le between the nesting seuons of' 1936 ·and 1937. The 

noticeable shitt in the nesting population also :may he.ve played some part in the 

greater success e.ttained 1n 1931 through the depopulating of areu highly sub

ject to skunk attack. 

4. !he blue-winged teal, least successful in hatching its eggs in 1936, was the 

moat suooesatul of' the six species beat represented in the nests studied in 

1937, a tact due, it is felt, largely to lessened skunk pressure. 



5. 'lest denaiti .. on prime areaa were greater in 1937 than in 19:56. On the 

buia ot 1360 aorea placed in this oategory in 1937 • usuming that only half 

ot the nesta were diaoovered, a density of one nest for about every two acres 

wu recorded. In 1936 a density of one neat for every three acres was similarly 

recorded on 1•90 acres ot prime nesting ground. Taking into consideration all 

the land of the retugo embraced in the various sections in which an appreciable 

munber of nests were found ( 5900 acres), a ratio of a nest for every 10.9 Rcres 

was recorded. 

6. The tact that the pintail displaced the blue-winged teal as the nost abundant 

nestor on the refuge was occasioned partly by the earlier operation of the nest

hunting ern 1n 1937, and p&rtly by an actual increase of pintails. or the 

leading species the shovelsr sh011ed the greatest deoline in numbers. 

'1. Appraisal of the el8118nt of concealment in its relation to nesting success 

brought results that might be considered somewhat lees consistent than those 

obtained in 1936, yet more logical than those secured in Canada. All in all, 

abstract oonoealment, as generally conceived, has not proTed an important 

element in deterndning the rate of the nests stt~ied. or all the shoal-water 

ducks, the pintail is outstanding in its apparent disregard tor the element of 

nest concealment. 

8. Appraisals of the tate of nests terminated when discovered, substantiated 

the belief that intrusion by caretul observers does not afford such predators 

as orowa and akunks a marked adT&ntage. J.llf ad'T8Dtage that might accrue to 

predators that hunt largely by aoent is yet to be determined. 

9. Confirming the results obtained in 1936 as well ss those secured in the 

Canadian studies, success 1n nesting increases as the season adT&noes. This 

taot holds true not only with respect to early-season depredations of crows 

but al8o to those or skunks as well. 

- z-



10. Pronounced irregularity characterized the comparisons made O't the nesti~ 

results obtained in 1936 with those ot 1937 on snen ot the more important nesting 

areaa, eaphuid~ the need ot long-time studiea to OTeroome seuona1 fluctuations. 

11. In 1937 no nidence wu disclosed showing that any or the shoa.l .... ater ducks 

are partial to particular portions of the refuge. 

12. The variation in the size or completed clutches of eggs of the same species 

from season to season -.a moat pronounced 1n the widgeon. while the ahOTeler 

and blue-winged teal reTealed greatest regularity in this respect. 

13. A auppl8!llfJilt to this report. to be submitted at a future date, will set 

forth the Naults of the stomaoh examination or skunka, alnk, weuels and cr011a 

collected on the to.er Souris refuge. 

14. An expended program of research to be carried out in a manner that will 

permit the segregation and comparison ot results has been planned tor 1938 on 

theLower Souris, Bear River and Lake Malheur refuges. The results Obtainable 

at these widely separated points will afford a broader and truer perspective 

ot the hazards besetting waterfowl on our refuges, and furnish the basic in-

formation tor im.prOTed management and increased wildfowl production • 

.,, 
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