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Foreword

Mpandi"z:6 populatiotlse riloro l"eisu-re time aad åaereseed standards of

living si¡.ce trTorld TÍar lI, have rosulted. ån aa. ever ånereasing demand. å¡c

the TJníted $tates and- ds.caed.a f,or outdoor reereatíon Ín the fonn of huntíag

and. fishiag*

fle-rhart (1951), vrriting in Sports Åfiel-d. magazine and referring to tbe

llnited States aLonau states tlnøt lr9l¡6rn68 fåshing f.ieeases and 7e505s?58

huntiag låeenses taçre sold ån L9l.+3 in all. statese tsy 191+9 *he e¡jnuaL

sale had i¡.ereased to 15rh78rþJ0 fishing li.eenses and L2e758ø698 hrenting

Licensesu ån analysls of 3.pjaf, expondítures, based oB e qu.eståonnaåre sent

to two thoussrrd sportmen ån a3.l- çual.ks of life, show'ed that sports¡*en spont

direeti.y anå índinectLy almost fouz'billion dollars on their sport that

gaâre T?ris was greater than alL saLes by retail drug stores; more üiâIl

double all retail liquor salesg f,our ti.aes the business in jewellery

storos, and- moro tlras tlie inccrre of a1l" gasolino fillíng statíons" Slhether

free public huntiag and fishå:rg in tlre åmerÍean and Ðanadian tradition caæ

be rsaintained for thís arr4y of hr¡nters and fåshers is the problen fe.cing

sil"dlífe admånistra.tors tedayø

Ducks and geese are partíeunarly pråzeå es gsme@ Tbe nwaber of

spertsroen hrrnting ¡vaterfowL based on duck stanps sold, {requirod. of 41tr

d.raek hr.¡nters i.¡r the üníted State,s over 16 years of age), ånereased from

615,aøL in LgJf, tø LrJSþu629 in L9j.+7 afJ,d tø 2uL2JniÇ8 iæ 19h8. $ales

d.eelin.ed 1;,ø Lultjr6fiJa in L95X (official releeses of the ÏInited. Statos

Físh a$.d. Tfildlåf'e $ørvíoe)" TlJatorfowL hu.:rting has iseroased in #aaada ín

a Låke in€åTl@Fo
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Ðottam {L9W} regs.rdÊ tbe waterfow"r resou.rce s.$ ropzesenting a

eø-pitalízed í¡:.vesfument of one a¡d a l¿atf bilLi.on dol.lars, a.nd. estjmates

t}*at JAt miLlicn dol-lars ero spent øacin yeat harv'estíng tbe a::.nu.aL weter*

fow.l surpluse This appraÍs¿t makes no al"l.ow'ance for the value of ths meat

obtaiaod, noz' foz' the aesthetie val"ues v¡Ì:ich are very real yet cannot be

expressed in do3_åe-rs*

Paradoxícø.Lf:y" as the demand for moro waterfoç¡1" inereasos tlre meane of,

nai-trtaini3lg even the present population decr@e.s6e As the hrman poprzLatíon

of the eontiuont expands, moro Lan<l is needed f,or f,aruing a.nd othor

activåtåes" Marshes a::.d other wet lancls arer drained destroyíng the onJ.y

habitat in wtrich v¡aterfowL can exist' Ðottaæ (3.oc" ci*,) states that by

L??Qþ L00 miLlion acre$ of waterfowl haþitat in tho United States had been

destroyed as suoh, a:rd that thåe destructåo¡r had. coatinuedu tJrough at a

sonewhat reducod @ @êo Bennett (Lglï)n d.i.scussing t&.e state of 3owa, shows

that bet¡reen lp00 and. 3-pj8 the duek produeing habitat wes red.uce¿ from six

million acrÊs to abor¡t þ0 thousando

In tanad.a a sirtrile"r sitrratton ís d,eveloping, T¡r $.lberta, Saskatch.ew.sfi.

and lÍanitoba, t*rere wer€ 3r6aaøooo &cr€s und.er eul"tÍvatåon in 1900, By

1950 tbis had ínoroasod to 37rL56sao0 acres, and by Lgl+T tø nearly

)+7u5AguAOO (Ðay L9l+9)" this gnoat expansíon was by xlo me&as all the resul-t

of dnainageu but the i¡rpaet upon the waterfowl popuLation was aLmost tbe

s&me e"s if åt had. bee¡re Thousar:.d.s of sna3.1 praíråe o}oughs end potholes

vrhieh øere original-3.y surror¡nd-ed by nativo prairie ars now euT.ti*
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vated. to the water'3s edge" å,11 that remains of the originaL waterfovrL

habítat is the vrater, and. that only i-:r abnormally vret years"

.å.par:t from the lore of the duck hunter no one lcrew very much about

waterfowl, or made much effort to learn noree until the drought of the nj.d-

thirties focused attentíon upon the dw:i¡dling flights" Sinee that ti-me,

and. par*åcu3-arily during the last decaêe rvhen ar¡ attempt has been mad.e tø

nanâge the resource on a contj¡¡ental basís, tb.ere has been a trenendous

åncrease ån waterfov.¡l research*

hphasùs rras first Laid on census and. census techniques, It was

i.:arperative to find. out how marry waterfor,v-l there 'nere so that regul-atíons

couLd. be d.esígned. to protect the bircls from exti.¡ectionranð at the same time

to pe:nrít some hrrntj¡e åf at aLL possibLe. By far the major portion of

ex¡iend.ítures on '',vaterfor¡¡l in both Ganad.a ar¡d. the TIníted. States, (apart

from tb,e refuges operated. by the TJnited. States Físh and. lTil-dl-ife SenrÍee

j¡r the United. States), is sti.Ll, by necessity, on the census phase of the

work.

Basåclcaterfolrl research is increasång however' Many Etate Gane

Ðepartments norv eroploy waterfowl båologists to å,nvestigate local problems,

The work of the Illinois Natural- Eistory Survey has been parti.cular13r.'

outstandi.ng* SpecÍal 5:rvestigations by the Uníteð States Fish and. Tlil-d.låfe

Seflrice both å¡r the üníted. States and. Canada. ðurjng the J"ast 15 years have

add.ed. great}y to our lanowled.ge of the ecologr of nesti:rg waterfowl" The

åntensíve stuðy of botulísm at the Bear Råver Tvfarshes i:r ÏItalr is also

noteworthy" Establishnent of the Delta T,faterfowl Research Station at
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Ðel-ta, Mar¿ítoba for the specific purpose of basie research ån rvaterfowlu

ancl for trainÍng waterfov¡l biologistse lvas a tremendous strid.e forvrard*

The North-eastern Research Statåon at Fred.erictonu Nev,'Brunswick was set

up for a simil-ar purT)ose€

Ducks Tfnljmited., financed. by the voluntaqy contributions of Ii:rited

States åuck hunters, hasu sånce its i:eception jn L93Bo spent over three

núllion dollars to increase and. maintajsr v¡aterfor¡l breeting areas i¡¡

Tfestere Canad.a"

Previous T'Iork

Although there have been rrrany Snvestigations i:r recent years ånto the

ecolory of nesti¡rg waterfowl these have been conducted. in areas qtrite

d.iffererrt ecological3.y from that d.åscusseê ín t]:-is papero

Berurett çflf8), and før (!945)u ðeaL with the ecology of the bLue-

wj:aged. teals and redbead.s j.n Ïowa. Kalmbach (1%Ð reports on investi.ga-

tiornsj:rts crow-¡¡aterforcL relationships in the transítion øoneror aspen

grove arearof Saskatchewanrand the ed.ge of t'}re conjferous forest in Llberta.

Kal:nbach (1918) gives data on r/aterfow'L breed.i.:cg populatíons for the years

L936 srñ 1937 on the Iorryer Souris Refuge in North Dakotarbut like Hochbaumes

work on the Delta Marsh i-n I,[anitoba (fg&4), anil that of Tfi].lía¡os and.

Ìúarsha].L irr UtaSÀ (Wlg)u tbese observations relate to breed.ång popuLations

on Large marsh âr.ease

Strrnåss (llZÐ, (L958), d.eals wíth an area more closely reserrbling that

whåeh wiLl be díscussed.. But although he studíed' waterfowl sn a series øf
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small w'ater bodåes, Ïris study atrea tson the divi.L+.ng låne betv¡een the

ty¡råeal eanad.åan er¿c. ?ransåtíon rife zones*, r\rrnåse (:.g¡¡)u is guåte

different eaologåcally from the Missourå Coteauu Evans (1g49), ætd

KieI (19Js9)' (rg¡o), stuðåed nest5ng popuS.atåons arrd, reproducti'e sueeess

i-n the }îiruned.osa pothole area of lrfanitoba" Although the water areas

d'iffer physåcally and. eeoJ.ogåcally from those of the stud¡z area i-zr the

Måssourå coteauu i:rterestíng eomparåsons ea$ be mad.e"

Sggpe of the Present Tfork

-G_€,-*€++_,.-il Ifaterfowl range the length and breadt]¿ of tld.s contånent a:rd :into

Soirth Á¡peråca" Si:r¡ee thås ås so, åt ås beyonc. any i-ndLiintåual to study tlee

eomp1ete eeol-ory of even one of the many speeies oÍ" v¡aterfovrl- elaesed. as

gånee Eae]¡ ånvestigator mt¿st E'ork out the eaolory of that par* of the

låfe cycLe spent åæ his ow¡r smaLL area2and contribute }:-is fjnd.ings to the

general problen" Tb.e u¡srk hereån reported. ad.d.s a Låttle more to the

general. lanowled.ge of nestirrg waterfowl"

The onigfnal obieetÍve was to rliscover k¿ow brood-s of flíghtJ.ess

duclclångs reaet to drought. SpecifåeaX.ly hov¡ far they can, or vrj.ll,
v,e1k to vrater, s¡¡d. how sueeessful" they are j"¡p theír search for it" The

study a.rea was selected. is¿ thås paz'tieular section of the Måssourå Coteat¡

beca-use ít v¿as known to have a good, d.uck breed.i:eg popu.latåon j:l ncrmatr

years and' to be subject to d.rought* Dur5-ng the three yea:.s of j¡rtensive

stuåy water cond.itions were excellLent , ar,:rd- there v/as r¡o opportwråty to
Learn ho¡s¡ waterfoï¡l- wsul-d. react to drougbt* Brood eensus work he'¡,ever

gives vah¿able ånfematåon on th:is po*.nt,
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Tn the course of the investigatíon it '!?as rlecessarlr to eenÊus the

nestÍng populatione fiJtd, nests, anè search for broods. lt was apparent

that these obserr¡ations were important i¡¡ the¡nselves, a"nd. the investiga-

tion soon ex¡pand.ed- i¡lto a study of the ecolory of waterfonl i¡r the area,

of vrhich, j¡r the end., the origS:ral objectíve became a mj¡eor part,

The i¡rvestÍgation is prelininary Ín that the dat¿ obtai¡aed and. the

conclusions dranrr are mostly of a¡r observational nature" hlany interestÍng

opportunities for åntensive research on specific aspects of the proble,m

were revealecl. 3or ínstance, ,çnhy_ are some r¡¡ater areas occupieê anô others

not, anê whag faetors a:re responsible for the d.ífferences i¡e pLarrt eommr:nå*

ties between water areaso these problems are only two of many that were

n¡¡st enticS:rg hut beyond the scope of tlús enquiryn One had" to be content

to disesver that a con&itåon existed. ruhile the reasons for it couLô onLy

be su:snísed. ancL relegated. to rnore åntensive research"

The work was conducted. wrd.er the auspicíes of Ducks Unli¡uited. (Canaaa) 
"

The general pl-an and. fíeId- supenrision r\¡ere the responsibility of the

author. The field. worlc rvas carried out in A947 a¡rd 1948 by Î"Ioyd' Sutton,

then an r:4d.ergraduate from the üniversíty of Manitoba, Sutton prepared. the

map of the area, Tn 1949 the area vas practicai.i-y ðI1r j:r the spring and

after a pr.eli.rni:raly survey i:e early lviay work r,¡as ðisconti¡rued" Ðave

Petersonu al so an rurd-ergraduate from the tTniversity of ]'Íanitoba, eonti.nueê

the field. work i¡r A95O" The 1951 d.ata were collected. by the autbot'. ÂLl

botanical d-ata, compilatÍonse surunaries and conclu.sions are lr.is'



F"ågure â

Map showång tire Locatåon of' t*ee ñtuqy &r6&e





THE. ¡.HEA

êeneral

The l¡'LissourÍ coteau is a promÍ.nent topographÍcal feature of the
westem plains. This great termi¡oal rnoralne stretchlng north-west frrom

the f¡¡te¡nationaL Bounctarxr south of Tfeybur:r, saskatehewìar¡., to a point
about thirty-five miLes west of Prinee Albert, narks the begínni4g of the
thid' praírie steppe. AJ.ong Íts more southerJ.y exter¡síon the escarpment

rises abnrptly two hur¡clred. to fíve br¡ndrecl feet above the pIqin to the
east. 1o the north it is l-ess wel1 cleffned..

lhe relief ís clescnibed ín the soí1 surwey of saskatctrewa¡ as fo].losrs:

_^.', ^ltou 
topography ís charaaterizedl by a pronor:ncecl üwa\6rrr

relief; even oa the undurat{.€ phases the lãcaI relief isusually sufficient to procluee a suceessíoa of low }caolLs, longmooth lntezmeellate slopes and. shalLow und¡ainecL ðepressionsor sJ-oughs. 0n rolling phases the above t¡pe of 
"u-Lå"r 

i"aecentuateil, forni.:cg the k¡rob a¡rd. kettle tólograpþ t¡piealof morafnie deposits.r (nigure L)

The r:ncluLatfng phases are cuLtivatecL but haob a¡rd. kettle areas are

util-izecl as grazing land.. îhe nr¡mèrous water bod:ies ar¡cl. r¡neultivated.

conclitíons ÍJl l<nob and. kettle areas make them very attractÍve to water-
fowL about to nest.

The study area comprísed. four ar¡d. one guarter square miles of a loeob

and' kettl-e aJîea approximately twenty rriles west of the oity of Moose Jaw

(rigure z). SpeeÍfically, sectíons l¡ and 5 ar¡d the south east guarter of
9 ln torvnship 3-6, range 29 west of the second. merid.ian, and seetions J2 a¡d.

33 in tovmsh:ip lj ot the same rånge (nigures I and L).



Figure ]
Aeria1 ¡rhotograph of sbrdy âr€&r tookÍ^ug south-east over

Carapbel"lts Ra¡rch. May lp, L9500





Égure \
Map of study êrêåe
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lhe SoiL Survey of Saskatchewan pLaces this area Ín tb,e Broru¡r Soil
Zone a¡¡cl classÍfies ít ecologÍ.calIy as rMixed. kaírie-Tfeste¡rr Sectionn.

The Location ís aetually on the extreuae easte:m eclge of the Browa SoLl

Zone since the bounèa:ry wtth the Dark Broryn SoiJ.s follows the edl.ge of the

Coteau ten mLles te the east. The sojJ is a eLay loam yit¡Íah bas be€¡r

cleveLopedl on gS.aciaL ti].I. The storgr billsid.es are ft¡r*her l¡clÍcation of
glacíaL origÍn. lhe stuêy area is a sau¡rle of a total of Z.OJS'6OO aereE

of Eí¡uilar soi3. t¡pe anëL topography .

TÍith the-exeeptÍon of the west halP of sectíon fíve, sllíeh is some-

r*¡at Less nrggeiL, the entÍre stuðy area ís usecl for grazing. The steep

relief rrestrlts ín a hÍgh rate of n¡n-off and. si¡lae fl¡.sin¿gs has not cLe-

velopecl. the water colleets l¡r the nan¡r dLepressions between the hi1ls.
Íhe híIlsiêes sup¡rort only a rather sparse growüh. lhe praånie croeus

(Rrl-satjJ-1a ludorrÌcia¡ra) ls a conspiqrous featr¡re of the vemal aspect 1gítb

moss p,bJ.ox (ghlox Hoodåíl êæina¡rt on the drqy hill tops. spear grass

(Stipa spp..).r. blue grana grasE (BsuteLor¡¿ gn'açíIis\ anil sage (l"tr"i"¡g-gpÃ.)
are eo-rilonina¡rts on the hil'lsides (nig. 5). So¡ae sater areas support a

partial rÍng of aspen (Pepulus tremrloides) usual.l¡q o.a the north sid.e of
the poncl shel.tere¿l by a !ri.LJ.. WiLLorn (Sa-lix sp.) bunches are freqg,entþ

founcl ùr sf'¡flar situations. Extensíve conrq¡nitíeE of snoniberzSr (Syspho-

riearpos oceidlenþllg).oegur on thre norühe¡:n slopes of the hÍlIs, uhene

moÍsture aonclitions are better, in shaLlow ravi:res $here the s¡nsw is heldl.

i¡¡ the spríng, arld on the ed.ges of narr¡r of the water areas. SÍlverberrXr,

(ElaeaErus eomrtata). frequent3-y occurs wåth the snodielrJr as ilo thiclc



&lgure l. Ty¡rioal hi}IsÍde oid-Àt¡gusÈ. DqnÍr¡ated, by sage
and spear grasso åugust 18, 1950.

El.gure 6. trBuokbrushr - nixed snouiberr¡r and, silverberry in
ttre foroground., ¡riLd rose at materrs edgec Saourberry oxtendLng
up the Ehallor draws where Enow Lies late ia tbe spring. Used
as neeting cover by several species of duckso

Pothole I79, &ne 26, L%O. ' ;¡i ;. .;ì.-¡
::,:.:l
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tangles of wåId. rose (Rosa spp.). comunÍties of snowber:ryr sr mixed.

comunltíes of snorvberrSr anil. sílverberr¡r sr wål-cl rose a¡:e k¡rown loeally
as nbuclcbnrslûr (ntg. 6).

The stuêy area contal¡rs 261 separate wa$er boclies. Fron the

begl^anjag ít was apparent that these couLcl be d.ivÍd.ecl on the basis of
a¡ryruaI Longevlty a¡rd. f1oral eom¡rosítion i¡rto three groups, potholes,

sloughs anit hay sloughs.

üPothoLerr ls a preeÍse geoJ.ogical te:m ¡ririclr has been abssrbecl. Lnto

the language of eaterfor¡L workers w:ithout any attempt at precise dl.efinLtion.

Ït ís appliecl to arry water aree up to f5fty acres l¡¡ size so long as Eucb

water areast are closeÏf groupeit. Tlre tezm ttpothole Areao is ap¡rliecl. tø the
il,:istrict uÍ¡ere such a csndütion oceltrs. 3r this wsrk the te¡m pothol.e is
usefl to clescribe a specjfic t¡pe of water area.

Thc ty¡rícal' pothole is a basÍn-sba¡recl. cl.epressíon usuaL1y 3.ess thaa a
half acre ln sfze (Figs. 7 inð 8). After a nsrmal spri4g n¡n-off ua¡y of
these smal-l rcateh basJ:rstr, rvhich ocsur at arry eLevatÍon in the hills,
contain as much as three feet of rvater. Ioss of water fs rapicL hovever,

ancl' by August lst, even in years of rroImaL preeípitation, between one thi.rrËl

ancl' one halP are ary. (ntg.58 ). The vegetatioa is that of a fresh water

environnent. Although the energent doniruunt varies betweer¡ potholes Ít
will be either br¡r-reecl (Spargar¡Ír.lltr eurTrearTrun) sr water parsn-tp (Sfun

cisutaefoLfum) in the ereeper areas, a¡lcl carex (c"".*,_srp,.), spike-nrsh
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fflgure J. lypÍcal potåoJ.e. Veroal aspect. @e-oigþtJr
aore fn sizec Seldou used aE territorial water by nesting pairso
Contalns about threE feet of crater¡

Fond 99. -trfiay lp, I95Oo

Figure 8o Pontl ppo tate stmero Overgrowo witå bur reeil
a¡¡d. water ¡nrsaip. Coatains abor¡t eighteen incbes of water.
Brood,s aro al¡nost never f,or¡nd ia su€h situations.

Auguet L9, L95O.





Figure 9. ShaLlov¡ pothoLe. Ve¡naL aspect., A quarter
aere i-ra slze. T[ater is about eíghteen inches d.eep. Note
gâuge i-n poncl.. Verly seL¿Lom used.-by waterforvl.

Poncl lO. May 2j, I95O.

Figure 10. Pond 5O. Dry Âugust 8th.
August 20, 195A.
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Rlgure 1.1. Srallow half-acre potào1es. Teraa1 aspecto
Ilsed sparingly by nesttng waterf,owl. lÍater about a foot deepo

Ponits 8I and. 8r. wy 4, 1950.

Ei.gure l.2r Pontls 81. a:rd 8!. Late sumerc Both overgrowa
by densã splkerush. Pond 8] d¡y, other eontains a few Laches
of rater¡ Broods arè aLmost nevor f,ound {¡ guch siln¡ations.

Auguet 20, L95Oo
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(nLeocharis spp .) or marsh snaz-tweed. (gg]y.g"",*lB.) drere the water d,ries
up earJ'y in the season. rn such situations the potho3,e is usually eonpletely l.:,

overgroÏEl. r'loating and. subnerged. aquatics Ínclu¿Le yellow water butteretrps
(Rgr¡unç4r.lus sor) "na 

*l::ite ïuater buttercrrps (BatracÌ¡ir¡n sp.), snar+weects

(Polygonre spp.) ar¡d ctuclrweed.s ( . l{ater
plantaín (ALisna spp.) and aJrÌro$ head. (Saeit.taría q¡neata) bccr¡r ocGâ-

síonally. Growüh ís usually quite dense in potholes and. the roots fo¡m a

solid nat nat<íng waùing relatívely easy.

The study area eontains 2OB pothoLes. Âs wåth most classifícations
there are e:ceeptions. Some verxr smal1 areas .n&t:lcÌ¡ hold. on3-y a few Ínehes

of water in the spning a¡¡ð are d.r5r very earLy i¡ the season Ì¡arre been

record'ecl as potholesr even though they Lack the characterÍstic vegetatíon
as d'escribed' above (Ffgs. 9 anð 1o). some gulte large, but very shalrow

areasr rvhlch are also dr¡r early Ín the seaso¡t have been classi¡.ie¿ as

potholes o¡r the basis of vegetation (r'igs. rr. anê 12).

Sloughs oecur up to abor¡t tl¡ree acres Ín size. Two ÉListjnet t¡pes
are for¡nd.- The so eal1ed. rt¡,lkarin slough a¡d. the hay slo'gþ. These are
read'iLy ídentified by their el¡aracteristic vegetation.

ì The loeaL teru nAlkalír slough results from the cLeposit of whíte salt
i whích appears along the ed.ge of the dr¡ring uud. during 1ow water.. usaliner

slough is a better telrt, few of these sloughs are verîr alkalfne.

Doninant emergent plants i.n. sloughs a"re hard. stem bnLnrsh (S.irxr""



Rlgure 1]. Sloughs l0f and 108. Verrcal aspêGto @e-
quarter and one-haIf, aore ln sizeo Eatergent grornth of prevåous
year broken dow¡¡ a¡d eovered by high water. Depth about three
f,eet. These areas aLways contain territorial. pairoo

.!Þr 19r 1950.

Etgure 1l¡ SLough.s ld/ and 108. IÉ.te stmerr ûrter
rargin of, alkali bulrusþ i¡¡.er ring of hard. stæ buLrtreh.
Sucb areas alm.ost alrays contaLn broods.

.åugust âOt L95O.
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Figure L5

S].ough15o.I¿tesulgûer"Tltisareaalwayscontainsterrri.
torial p"I"" in tlre spr3ng and. broods ëtur{ng the broocl seasonc

tn" e*e-rgent pJ.ant is- alkãli buLnrsh. lhe riçater d.epth about

three feet.
August 2Or L95O'
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"."9d and. alkaLi brd-msh (SciryuF rralu¿Losus). lhese emergents often

fono eoncentrie rÍ-ngs of vegetatíon aror:nd the slougþs, the a1ka1i bul-nrst¡

oecupying the shallow shorewariL zone (nígs. l-3, 7t+ anð L5). Tnre aguatios

i.:ec1ud.e sago pondweeit (Potanogeton peeti¡atus), rmrsk grass (9èggg-*..)t

and. hornedl pondweeð (Zanní¿frel]-ia palustnis). fhe bottoms of tfalkaLirr

sJ.oughs are ínvariably soft and. mucþ, roakÍng wacLing very &ifficult. IÌr

tbe years spent in the area none held. nore tha¡r, tbree feet of water. How-

ever, ín sone cases the rock-ri-'r,med strorelines i:rclieated. that at one tÍne,

si¡¡ce the reeessíon of the gLacier, the 'water hacl- been mretr cleeper. Twenty-

eíght water bod.ies classifiecl as sloughs are found. in the area.

Eay sloughs are open water areas r¡ntil about Jr:ne 15th, (figure t6),

after wtrich th.ey become conpletely overgroï¡:a with wh-itetop grass (Êcoloeh-Loa

festucaceal(Figure 17) wfuicf¿, as the na:ne i.rnp3-íes, is sut for hay in dri.er

years. On the shallow ed.ges, sed.ges (Carex spp.) are frequently for¡nè jn

a¡¡ al-most pure oomnunÍty. The water may be as d.eep as three feet. The

thiclrest growth ís found., however, l¡r areas wl¡.Lch are most liJ<e3.y to drly

up cluning tbe sr¡qr.ner (Figs. 18 and. 1!). Duni-ag 1,950 anè 195L water levels

have been conti-nuously high j¡r some hay sJ-ougbs and. the stand is becomÍng

progressively thimner. Ol-d. resid.ents claim, on the basis of e:çerie!¡cet

that these areas v:iI1 revert to bulnrsh. fhis is cl'iffísult to belíevet

sÍnce bu¡ush ís unlikely to ecesize rrncler higþ water eonclitísns. The

growth of ntritetop is usuaLLy so ðense that aL1 other pJ-ants, except ðuclr-

weeds, are elimi-nated" ïVhere ðeeper water has openecL out the cover the

charêcterÍstia pothole aquatics appear, narneJ.y water buttercups and. smerf,-



Figure J.6. Hay slough nu¡rber 1. Veirral aspeot. Always
usecl by several te:ritoríaL pairs. 'liVater about four feet ðeep.

May L!, 1950.

Figure 1/. Hay slough number 1. Iate suwrer, Overgrown
by whitetop grass. Smal-l areas of open water in níd.clle. A1-
ways eonteìqs brood.s. T[ater stíll about three feet cLeep.

August 20,1950.





Figrre L8o Eay slougb,. Ter:ra1 aspectr Tlbitetop grass
Juet appearlng. T[ater about eigþteen i¡.cù,es d,eepo. UEed
aamalLy by territorial paf.rs¡

Pæd 8l+. May I9r 1950.

Rlgure Ip. As above, Iate sprÍag. Cmplete1y overgrown
b¡¡ 6arex and rchitotop grass. 8ti11 oontaLas about eighteea
Ínehes of water. Broods are aS.most never for¡nd i¡ eucb eÍtua-
tfone, partÍcul.ar1y as tåe water becomes sha¡,lowero tøparison
rith Ftgure 18 iltuetrates the very rapid grorbh of theso emer-
gont plantoe

ifitno 27, lgi0.
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weed.s, i¡rdi.cating.a fresh water cond.ition. Twenty-fLve hay slougþ were

founcl i¡r the area.

lïater Supplv

The water areas are replenished. each year by neltíng snors. A gooô

n¡r'¡-off dlepencls upon three factors, a saturatedt soil cond.ítion the previous

fa11r bsrd frozen so th¿t losses to the soíl by percolation e.rs minimi¿E¿1,

at least a¡r average snowfalI, and. a cl.eLayecl but rapÍd. spr{-ng break-upo

.A.n above no:mal snowfaLL someti¡es procluces Less nrn-off than one mucb

J-ighter íf daylight thauring ar,rd. níght freezing contÍnues over a long

per{odl of ti.me. Losses to a relatívely dr¡r soil. are hígh nncler these

conèitions. ÏPsses to subU.nation are aLso said. to be consid.erabJ-e.

There are no precipitatíon record.s for the study area. Eogever the

Saskatehenman Soil Sunrey gives the a¡muaL precípitatÍon at the to¡m of

caron, T*rích 1s Locatecl. sn the flat about eight mlles north, as Lj.79

inches. It is probably somewhat higher in the hilLs where the stucl¡r area

1s LocatetL. Iftrct¡ of the precipitatlon falLs as rai¡n durlrlg the spring

¡nonths and. is a signífícant factor i¡o prolongÍng the e:ristence of the

water areas.

Ehe actual a¡nou¡¡t of raj:r ¡¡&ulch falls however, nay not be the nost

inportant faetor. Signifícant raj¡falL ís usuaLly associateel vrl.th the

passage of wa¡m or eolcl- fronts. Ilnsettlecl weatherrvith above no¡mal

relatíve lrrlnld'ity anil gerrerally lorçer tem¡rer.atrrres, often persi.sts for
several tlaysreffectåve1y rectucfng evaporation a¡rcl thr¡e pnoLongf:ag tbe

eristence of ternporar¡r pondls.
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Rel-ative Ionsevity of Ecolosical lrrpes

Rancbers, lq¡g resid.ent ln tbe area,repor* that Í.u clrSr years the

slougbs are the last to go drJr. Reference to 35.gure'.58 cor¡firms tbís.

thus on August 15tb, JJgt+7, 6l+ per cent of the pothoLes a¡ril lr5 per cer¡t of

the hay sLougþ were d.r¡r but only 10 per eent of the sloughs. In L948

thè peroentages on the same clate ï¡erer tlf , ,Z anð 19 a¡¡cl in L95O, 56,

12 a¡¡d. 4 (one slougþ onþ).

$farry potholes begÍn tbe spning season with rvater éLepths as great or

greater than some of the slougþ. Iet by the first of August the water

in nany of these potholes has clisappearecl. If we asstme that evaporation

rateg are sim{lar thefr Eone other factsr must operate to reclr¡ce the water

level.s f¡o the potboles nore rapíilly thar¡ iro the slougbs. theír relativc

locations appears to su¡rp3.y the aaswcn. Al¡ost wíthout exception

potboles are for¡ncl at hlgþer elevatåons on the hÍLlsíd.es ancl oa the

bencÌ¡es between then. The sJ-ougþ on the other band. occnrpy tbe Lowest

elevations i.n the area. It is probab3.e that thene is a higb see¡rage 3.oss

flron potholes, whíle the Ievels of the sloughs are supported. by gnounct

Tater. To sbtal¡ f¡fo¡uatLon on this poínt narkers were placeil fu t¡rpfeal

potbo3.es on the hfllsictes anê in acljaeeelt sl-ougþs. fhe lssses to six

pothol.es frm Ma¡r 25xð. tø August l,5th were L6.25, 18.25t L5.'l5t L7.75t

15125 a¡¡ê 13.75 ínches. ÐuilÍr€ the sa¡oe perioil. three slougbs lost onl¡r

1þ.25, 10.5 anê Ð lnches respective3yn 'nhtle a large hay slough lost

S.! inches. Iosses to pereol.ati.on var¡r of course with the permeabil.f.ty
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of the pond. bottom. Potholes are usually rnore hearnily overgrogrn w:ith

e.nergent plarrts than sloughs. Ilhether the d.Ífference in transpíratåon

is great enough to affect the relative water loss ís not hcorv¡r. arkal_í

sloughs are more open to wi¡rd. aetion tha¡r potho3-es, n¡Ìrieh are trsually

contained- Írl êeep pockets i¡r the hiLl-sid.es, and. shoulcl lose more water

to ewaporatíon.

There is then a significa¡,rt d.ifference ån the rate of vrater loss be-

tween pothoLes and. sLoughs. Thís is bel-ieved. due to percoLation l-osses

from pothoLes which d.o not occÌr 5n slougbs r¡ntiL late in the season when

the water table Ítself has fallen.

Oonsiôerable space has been given to the cliffe ence ín rates of water

loss between sloughs anc!- potholes ar¡ct the probable reasons for it n This

factor ís Ímportant l-n d.ecid.ing on a dlevelopment prograrn for such årt area.

fhe problen uril1 be cliscr¡sseê firrther r:r¡d.er the heading ttDevelopment Plan

for the Arean.

Relation of Total ÐÍssolved SoLids to Characteristics of Sloughs and. Potholes

Constant leeehj¡rg of soluble salts ðov¡nwarcl from the potholes Ínto the

gnound. water aceormts for the fresh water vegetatíon which characterizes

thero. Such waters percolating downvrard. through the soil to the water table

carulr an i¡rereasing quantity of d.issol-ved- salts which finally reach the

sLoughs through the grouncl water.

To confirrn the fresh 'water eond.ition of the potho3-es, sampLes fron

slougþ and pothoLes were anal.yzeð, for total ðissolved solid.s. Sanples



-26-t,

fron four t¡pícal PothoLes eontaine¿l total tlissolvecL solfdts rangiag froro

l'1600 to 4r0OO parts per uri]-lÍon, the average being 2rI87. Sanpl-es from

fíve sloughs rangeel from ].rz@ to ler];@ parts per niLlíon ar¡d. averagedl

L9r82A. lhe samples r¡rere talcer¡ in May. By August these ooncentratíons

woulcl be greatly Í¡rcreasecl by evaporatíon. The slough whieh coatainecL the

greatest amouïrt of clissolveit so1Íi[s, (lrZr3æ p.p.m.) appearg to exceecl. tbe

toLerance limtt sf even nost balopÌ5rtes by late sr¡mer. rt supports only

a narrow narþin of alkaLí bulnrsh. Ever¡ the ertremel.y salt tolera¡rt

sago pondlweeit is absent.

Ns water samples fr"om hay strougþ were analyzecl but the vegetation,

i:rcll.oates a fresh çater oonclitíon. l[hitetop grass is never for¡¡¡d. in sloughs.

Vertebrates OtheT,than TÍaterfowL

Ihe foL1-ornríng list of bj¡dls ¿¡fl m¡r¡a¡als founcl ín tbe area is not

lntencled. to be contplete. It ineluil.es orlly those i¡ the comnrmÍty çlnose

activÍties nJ.ght h¿ve ssme clireet affeet on çaterfowlo Sub specÍfic

ru¡¡nes are from Petersoats nA Fielct Guicle to the Bír{sI a¡rd. fmm Soper (].9I}6).

Bínôs

"h"".). Comþn, nesting in asper.r and. uiLLow

bnnehes aror¡ncl water bocl.ies.

Magpie (p."g.t i*). Faírly cormron, nestt.g i¡¡ wÍl1ow bunches aror¡n¿

rvater boclies.

Hen Harvlc (æ-glp..). o¡re or two pairs on the study area Ín eaeh year.

Marsh Harik (Oircus hu¿tsonius). Faírly eonalon. "A nest for¡nô Ín thíok

snowbeur¡r.

Grow (Corr¡us brac
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A.merlcan Coot (I't¡Lica america¡ra). Como¡¡. Nesting Ín both hay ancl,

ralkali slougþsü.

Sora RaiL (Porzana caroLj^na). Comon, could be flushecl. frrom aLmost

arßy hay slorrgh or overgtrorvn pothoLe.

florr¡edl. Grebe (Col¡mrbus au+itr¡sl. Fairly eoruton. SeveraL paírs

nestireg sn the area eacb year.

Eareil Grebe (CoLr¡mbus nígrícoLlÍs caUfosråcus). Råre.

.A.merÍcan Bitte¡n (Botaunrs lentieinosusl. Occasional. More eomon

in recent years.

MamaLs

lba¡kLi¡a Gror¡nd. Squirrel (CiteLlus fra¡rkll¡eitì. Oecasional. Saíd. to
be eo'm'no¡¡ j¡ sone years but was nelrer so ttuni.rqg the years of the

iavestigation.

Illaharril'son Gror¡ncl. SguirreJ. (Cíte11us richarrcl.soníi rícl¡arelssníí).

Fairly conmon h¡t not nearLy so abr¡nd.a¡rt as :i¡1, 19àO.

Muskrat (O¡rêatra zibethle,a cÍ¡¡¡a¡noninal. Fairlly comnon, confj¡recL to

d.eeper sLougþ a¡rd. arüÍficåal åuponnclments.

PorcupÍne (¡r"t¡""." ¿srsat,- "nlx*tph,r). Occasíonal, comron j¡r

some years. Founå in thiek srowberr¡r patches.

0oyote (C*i" .1"t""r" ""Urr"ærÐ. Comon.

Bad.ger (Taxiclea ta:nrs taxtrsl. Fairly cormon.

Skunk (Mepb.itis nephitis huclsoniea). 0ecasiona3..

Weasel (Mustela frenata lonefoaud.g). Reportect by Soper to range

tbrough the plains but not obsenredl in the study areao
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FIEIÐ ÏECHF¡QUES

The Ïfeekly Census

Irleekly oounts of tiuel<s on tbe study â.rea were ¡¡ad.e from May 20th to

August 28th irr l9l+7, May 5th to August LOtb ira L9¿É ar¡d May 22nd. to Jr¡ne

L9th Ín 1950. One count was nad.e May 20th to 22nd i¡o L95lra¡rcl brood counts

ou Jr¡ne 2àtd to e6th inclusiveranð Äugust 15th to 17th i¡rc1usív.e.

Oounts were maclc froro the ]rilIs swrouncl.íng the poncls. Care ruas taksa

not to clistr:rb the birds to prevent recountÍreg on adljacent poads. Since

iluclcs are re].atively tane cturing the te¡ritonial phase of the breed.ing

eyole tiris was aot ùifficrrlt, and. ít ís believed. that the weekLy cormts

were quite accurate. After the miðttle of June the ponÈLs were carefirLly

searohed. for markecl a¡rd. u¡narkecl fema]-es wÍth brood.so

The clucks obse¡wecl were record.ed. as pairs, s5ngle ma]-es or fLoclcs.

Paírs and. single naLes were assumecl to represent poter¿tial breecllng

bírd.s (Hoehbaun 19å4). The refl¡remer¿t of recoz'd.ing síngJ-e êrakes andl.

groups of êrakes separateJ.y was not useil r¡ntiI the L9å8 season. Consequently

the d.ata for l9lrt are not strictly comparabLe with those of su.bseguent years.

fhls will be cl.ealt wíth more fuJJy ín the seetion on l[esting Populations.

Ioeatíon and. Recor&ing of Nests

The area vas methoèical-1y searched. for nests. Íhe snowben¡r,patches

were worked. baek a¡rd. forth at short ínte:ryals and. the grassy bordlers of

each water area thoroughly covereð. I¡rtensíve nest searches were carriefl.

on ËLuning the short perÍod.s lúren tuo men were avaÍLable, othemise the

obse¡¡rer workecl aLone.
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Nests for¡nd were given a nr¡nber and. the speeÍes, t¡4ge of, cover, nu¡nber

of eggs, d.istânce from nearest water etc. recozd.ed. (Figure 2O). The nest

was vÍsited. at regu3-ar ínte:r¡als untíl ít was established. that the eomplete

elutch of eggs h¿cL been lsÍd.. fhe hatck¡-ìng cl.ate was then estfunated by

aLlowing abor¡t twenty cLays frorn the dropping of the last egg. The nest

was not revisitecl untíl just before hatehing, at 'lvdrich time an attempt was

maël.e to nest trap a¡rdl mark the female. TrappJ.:ng was cl.elayed. untí1 this

Later d.ate to trXr to clecrease d.esertion by talcing aclvantage of the eLose

attachment of the fe.mal-e to the nest ðuri:rg the last cLays sf incqrbation.

Data were kept on the success of eaeh nest andrÍf unsuccessfulran

attempt was rnaðe to icLentify the agent responsible.

The originaL pLan i¡eclucled. a study of tercitorialis'n a¡rcl the relation

of the fema3.e, nest anit broocL, ts the orÍginaL territory. It soon beeame

apparent that the nûårry water bodíes in the area rnacLe such a stucly ínpractical

so ít was d.iscontj.¡rueð"

Trappi¡os ancl. Markine Nesti.ne Females

FemaLes were trappecl on the nest usilg either a hoop trap, Fígures 21 
j:

ar,rd. 2?, or a box trap wíth a slíd.ing front, Fígure 2J. Capturirlg waterfowL

by means of nest traps is believed. to have originated with the late R. Ð.

Ifarrís whj-le enployeil by Ducks ilnlímitetl (Canaaa) on t?re Big Grass Marsh

ín Manitoba. T. R. Rand.all evolved. the hoop t¡pe trap rrhile bandi¡g Ín

Southern Alberta" The tecbnique ís'arlso d.escribed by Sowls (L9¡r-* The
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ELgure 21o Eoop trap set over pintail nest¡

lûay 21, L9l+7.

Figrrre 22. Eoop trap dropped' æ pintaíl aest'

lrÞy 21' L9l¡iî.
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The bsx trap with the slícting front panel ís believeit to be origÍnal

with Sutton.

Either of these traps was set over the ðuelrts nest. The hoop trap

uas seeured. by a pjn clriven ínto the gtror:nd. The foremard. ed.ge was the,n

propped up by a stíck so that the fenale coulil return to her nest. A

]ong oorril was faete¡eil to the stiek and streteheil. out on the grorrnd. to a

poi.¡ot beyond. the nornoal fLushing &istance of the femaLe. fo be safe at

l-east 150 feet of corrd. was used.. The operator then Left the area returrr-

Íng several hours Later to drop the trap. If the female fraa nàt r eturreô,

or was not caught, the trap was not reset if the hour was late so ths.t

she wouLd. not be kept fron her nest overnight ar¡d the eggs chil1edl. the

box trap was operated. i¡n a simÍlar ãranner, the front paneJ. being d.roppeê

by means of a pu1I string. It was consiðered. supenior in heavy snowberr¡r

sj¡rce ít ruas urureeessarl¡ to elear aïray so much of the cover i¡e ord.er to

set it.

Some femal-es were verSr dliffåG.ult to catcb if the fírst attempt fai]-ed..

Some were never caught. It rcas fot¡nê helpfirl to tie a stone to the for-

ward ed.ge of the hoop trap to Í-nerease the rate of fal1 a¡rcL to holcL the

ed.ge of the trap more firaly on tl¡e ground. when a duek llad. been caught.

Trr pulLlng a trap the str5.:og hacl to be grabbed. a¡d. pul1eil instantly. A

gradual. tightening wouJ-d almost ínvariably flush tbe birct before the trap

felL. lraps fn hear6r cover, and. particularly box traps, must be set so that

the female carl reaeh her nest a3-ong her accustometl path. Otherrise she may
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be a long ti.rne in returning or nay d.esert. One wouLcl. e49eet the sucld.er¡

fall of the trap to panic the hen to the point where she wÞuldl aeeiÉl.ently 
,,.,:.,

break her egge. This very seltlom occr¡red.. In most fr¡stances she appeared.

to be tr¡ring to protect the eggs by hold:ing the trap away from them.

lYadkÍns (19tr8) briefS-y èiseusses the history of narkÍng b¡d.s ancl 
,.i,

ma¡unalE for later icl.entÍfícation. Data are given on the euitabiL:lty of a 
,'

series of clyes usirg a rn¡mber of cl.ífferent soLvents. Sowls (L9A9) reports ""

the use of nÂefoplar,re dopet to mark neetirg fe¡nales at DeLta Manùtoba. In
191+7 the fenaLes trappecl. Ín thís study were rnarked with arüistsr oiLs

díIuted. w:ith carbon tetracl¡-loride. Although on original applíeation the

color was quite intense facting was rapid.. Ihe 3-ongest reco¡A for thLs

narking to be vislbLe was thir+y-nine êays. There were several obsefia-

tions of thÍrty days. For¡r colors, rec[, yel].ow, black ar¡êI uhite appliecl

to wings or tail (nigure 24) were founriL to gíve sufficierùt conbiaations to

Sdentify the nrmber of dh¡elcs wtricb it was e:çectecl. wor¡Lil be trappecl., sínce 
,,::,,.

females of dlifferent speeies coulcL be oarked. üLentieal.Ly. The birrcls sere ,,
,1. -'

ba¡¡cl.ecl rrith stancLa¡d. tlniteð States Físh a¡rcl Wíldì]Ífe SenrÍce band.s at the

same ti¡ne

Durfng the urinter of 1947--191t8 expefirnents vere carríecl or¡t w:ith 
,:, .

rnarkíng lacguer provÍd.eil. by the She¡qrin-Tfilliarns Conparry of Wånnipeg. Beril,

yellow, bLaek a¡rd. wt¡-ite Laoquer was appS.leiL to stretchecl uings of ilueks

eolLeetecl. cluring the ]nurting season. These rlngs were exposecl. to the



Rlgure 2]. Bor trap Eet ovsr pintail aest i¡ bean¡r saow-
berr¡r.

iluaà 16, 19h?.

Elgure 2h. FEnaIe ptntail aarked, baadgd and read¡r for
release¡

lEay tL, 19h8o
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elements duning the Latter part of the wj¡rter and. spring¡ T;ittle fadting

occu¡rred' so this lacquer was ad.opted. to replaee the ar-tists t oiLs and. used.

' i¡r the field j:lr 1948 ar¿d. 195O.

In 191€ the longest period from marking to l-ast observation was thirty-
sevend.aysrrÍthsevera1othersightÍngsas1ongasfourweeks.Heavynest

', or¡e after twenty-f61¡¡' cLays ancl. the otlrer after twenty-two. The latter i

femal-e rras sightecl on three ùj-fferent occasions. Ni¡.leteen clays after rnark- 
l

I tng f.t vlas noteËl that the colors haê rfadledÚ badly. The dLisappearar¿ce of ì

the color was more liJcely due to the activity of the female than to fad5ng

of the color itself. Iøcquer covers the feathers but dríes quiclcly foruÍ-ng l

I " coati'.g lrrith litt1e penetration. If the hen workecL at ít with her biLl she 
I

aould. probably chip Ít off gradually. ThÍs is 1ikely wtrat occu:reê.

Brood counts a¡¡d. rocatron of Marked. Femar.es 
i,, ,,

l.nfglrt a¡rd. 1948 systeuratie searches were macle of each r,vater area to .,,,,

locate marked. broods. Iilo atterr¡lt was nad.e to canr¡r out a eonplete broocl , ,,'
, i,,,,

eensus thougb the bnoods seen cturing the seareb for narkedl fena-les a¡rd.

durÍng the weekLy census uere reeord.ed.. these d.ata oannot be used. to estjmate

total brood. proriluctions since aLl the water a:reas were not wacl.ecl cnd. ttbeaten . : : :

outtr, nor was the whoLe area covered. at the one ti-me. This is essentÍal- Íf i'ì."1""

arrJrthing approaehÍng the total. r¡umber of brood.s is to be locateð.

" In 1950 tbe soope of the work wag expanðeð and a d.efl¡aite attempt

nad.e to csrrelate the estimated. breeðing popula.tion a¡¡d. the nr¡mber of broodls .:

.'- . l

"-l

l
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proðucecl. A eomplete brrood- eensus was oarried out on Jr¡ne 25th, 26tb anct

27tb to eount the earl-y broods a¡rd. another count on .üugust l7t}r, LSth and.

19th for Late nesters. fhese counts were spaeed. far enougb apart so that

the ear.ly b¡uod.s woulè be on the wing before the second. count was naêe.

Oaly f3-ightless brood.s were countect. Csr¡nts mad.e j-n 1951 were si.nilarly

spacecl. Due to healy eover it ruas Ínpossible ln nost insfa¡rces to eor¡nt

the nunber of duoklÍngs per brood. accurately. The eensus was of b¡¡ood.s

not duckli¡gs. FernaLes which by thelr characteristic nfeígf¡irtg aotíontr

jnêÍeated, a broocl nearby, vvere corrntecL as brood.s, even though the brreocL

itsel-f was not seeno



rHE NESTT}IE POHIT¿A,TTON

Ger¿eral

rhe nrmber of pafrs of ducks nestirg i.n the area eaeh year frorn
l9l+7 to 1951 Ínclusive, (exceptÍng I9A9), are given jrr Table 1. The

1951 ctata are basecr. o,. one cor¡nt mrrr those for other years on weercry

eounts nail.e during the nestíng season. Due to the emergent gnowthrcounts

of territorial ¡rairs are not aeeurate after about June 2lthrand. d.ata

obtaínedL past thís ël¿te are not used..

The nesting popurations given in labLe I are not cørpletely accr¡rate
si'ace they ilo not take into aeeount the trturn overr ln nesting populations.
It Ls dùffisult to estàbLish the total number of nesti.:eg pafre usíng the
area since they may h,ave used. ít at &ifferent tj.nes. Tabl_e 1 gíves the
nunber of nesting paiqs on the stucly area vùren the popuLatåo¡l was at its
maximu4o Sj¡rce the mat{ng and. nesting season extencls over a considlerable
periodrclrakes rchlch abandoneil their tenitoríes before the nrurfmun waE

reacheclrand' late nesters which may have occupíetl. tenritonies after the
counts were cLiscontJirued.rwouLril. not be ÍncluclecL. The ilata for píntaíJ.s
(Anas acr¡ta tzitzjåoa) ar¡d. nallard!.s

are affectedl the mostrsi¡ree in these species the period. of tenritorfal.
ocoupaf¡cy þ the d.rake is short once the hen begfras to Ínctrbate. B1r¡e-

n:irrgecL te"l (Aras aiseggÐ, shovell-er (.anag-41æeatd and. balctpate (Anas

ameriean¿) drakes renaain on te¡rcitory uuch longer,and. total nesting
populatíon figures for these specåes shourcl be quite aeer.rrate.

The actual counts themselves are accurate orrly rmith:in lLnits.

i.:.'::i 1.1-:

t.::J.: :''.:::._.
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1.åBÏ.,8 I

NT]TIBER OF TiIESTIT{G PAISS1

I Lone females obEerved, were coì¡ntod as broedi-Eg pairs and wore add,ed, to
tl¡s elata obtaiaod frø t]re graphs to arríve at these fígures. T]tis
aeoountg for the slight iliseroBanc¡¡ úen compared with dle gra¡ihse

2 BasEd on one eor¡at only.

V Peroent of total.

cias L9l+7 19h8 L%o Lg1Lz

BLuo-winged

ShsvelLer

Gadrall

Plntail

BaLelpate

I¡[a].Lard,

tesser Scaup

Rr¡ddy

Ca¡¡vasback

Redhoad

Green+l,nged

7L-
(21+.Ð2

59
(20.2)

J+o

(tlç7)

v9
(tr.o)

t
(11.r)

27

o.2)
10

(r.l+)

5
(r.7)

h
(1.2)

2
(.6)

2
(.6)

1È
(r8.9)

h7
(15.9)

4
(8.h)

4
(au¡

el+
(8.1)

l+o
(L7.5)

10
Ø.7)

L
(.r)

o

5
(1.ó)

2
(.6)

68
(4,7)

I+1
(t5,.5)

28
(r0.6)

,h
(leo8)

2h
(8.6)

,9
(1,+.7)

T2
(h.5)

6
(2.2)

2
(.2)

9
ø.7,

I
ç7)

9o
(28.0)

,52
(16.r)

1'
(1@.e)

57
(L7.7)

2I+
(7.h)

th
(10.5) 

,

l+
(1.2)

l+
(1.e)

I
(2.h)

10
(r.1)

5
(r.5)

Tota1 42 299 ?.4+ tzL
Pairs / so. mil.e 68 @ 62

Per ccnt .ê.¡ratl.nac
(surface Feeders)

92.g 9l+.5 89.o tLo9
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Ðsuble eounting certaÍ.nly occurrecl f¡¡ some Í¡sta¡rces and. all lone clrakes

nay aot have represe¡etecl. breedling paÍrs. I¡l some cases nov:lce clrakes nay

have been incluêed. as teritoråaL males (Hoebbar:ro 19¡+4 P. 7O). Changes in
the nr¡mber of pairs or singS-e clrakes of less than five rrníts are probably

not signifícaat.

A slngl.e eor¡nt of pairs and. single drakes Èloes aot give a reliab].e

census of the aetual number of aesti.ng palrs on an area êue to the Aíffi-
ctrlty of separating u:igrants from the resídler¡t breed.Íng popuS.ation. Su,eh

a clLstinction ca¡r be ¡¡ad.e on qql1 areas by obser:ving the behavior of the

bir€.s, (Hoehbaun L914), but on a study area over four square niles in
ertent eontaînÍ4g 261 water boclÍes, such an approach was impractieal,

particuLarly rryhen the populatíon estÍ¡nate was only part of tbe probl-en.

It vas ne@eEsary therefore to cleal tmitb mass d,ata.

To obtain a com¡rlete picture of the popuLation rturing the terri-
tor{-al phase of the nestiag season, graphs nere prepareril for eaah speef.es

on wLd.ch frequeney polygons were clram for the nu¡nber of pairs seen olr

eacl¡ weekLy eountrfor tbe nrmber of si:rgIe clrakes apparently on territory,

and. also for the total breecliag population. By stud¡ing tbese graphs a

clecísion was reached. on the size of the nestÍng populatíon of eaeh

speeies. þneh (194?) grapheê single drakes and. pairs to appraise the

sr¡ceess of nesting paírs in various habitats.
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.Analysis of a ThesretícaL Population

Rlgure 25 shows the changes rpbÍc]r wsuld. talce plaee in numbers ar.rd.

conposltion ln a ttreoretíeal. population of nestíng elueksrof a slngle

speoiesr5re an area sueh as the one ur¡cler ctiseussion. fre graph is basedl

ør the nestir,rg and- te¡:ritorial behavior of waterfowL. The abscissa gives

the cLates on wLictr the cor¡¡ts çere nacl.e; the ozrtín¿'üe the nu¡aber of pairecN.

clueks or sitrgle maLes cotmteê on eadl censu,s date. Since most Lone clrakes

at this tin¡e of the year rnay logJ.call¡r be erpectecl to have a mate on e

nest nearþ" they are asEumed. to represent breeilÍng paírs. a third
freguency polygon, ealleriL the rpair equlvaJ-ent polygont, is therefore

dra¡vn rshich ls the sum of the obse::necl pairs ancL the lone rtrakes, a¡d

represents the total. poterrtf.aL nesting popuJ.ation or¡ the srea.

rton tr'igure 25t í+ ca¡r be seen, that on May Lst there were ten pairs

of êuoks sn the area a¡,rd. tr¡yo Lone drakes. By May llr.th there were forty
pairs ø¡ the aroa a¡rd. fsur lone ctrakes. Eowever m May 21st this was 

,..,,.,. , 1

i:,i,t,,'.,,rt.,
reducecl to twenty-five pairs and. five dlnakes antl fnon this cl.ate oa therc 

, .i, , ,

llaa a steady dLecrease in pairs durång the renaùîiLer of the eer¡sus perd.ort. ,'.,' '"'.

At rhât dl,ate on the paLr equivalent polygon eata rÐe say that the

population became staþle? llhat point represents the tnre breerling popula- 
i,,,,r,,

tion? The clue f.s provicletl by sirlgle dralces. The peak of May l.llth was :::..''

causeril by the passage of .paSreil n'ignants, for witb the cl.ecrease La pairs

betwee¡r May 14th ald. May 2Lst there llas no corresponêling increase i.n

sÍ¡gle clrakesr Eùttch would. have rnalnteiJred the pair eguívaLerrt polygon at

the higþ LeveL of May l¿Fth. Beüween May 21st aaå May 28th there ls a 
.
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further redluction l¡r the ¡ï¡mber of pairedl bri.rd.s, but this ls matohecl by

a eorresponðttg increase Ín single clral<es, as the herrs spend. Less asrd. less 
,:,,,: 

., .,,,:,

time on the temitoqy, a¡¡d. as a resuLt the paår equivalent poLygon is re- . 
':'':'

&lceËL very lÍttle below May 2lst. At this psint nigratíon is finíshecl,

the popuLation is stabLe, and. nestíng has become general. Conplieatirlg 
:.....:..

factors of eourse appearwher'r graphs are pLottett fnon fíel-ct cLata as the ',;,.,,,;;,;

nert fery pages wiLl reveal-. I[owever, vith Fígure 25 as a guicle, the graphs .., ,

. . . .a

ca¡r be Ínterpretecl satisfactoríly. The sligþt ctiserepancíes betçee¡r the

nunber of breeclÍng paÍrs as irrðieated. on the graphs and. that shovn¡ i¡ 
I

Table 1 is dlue to the inclusion of lone fenales, presunÉa.bly off the nest,
l

L¡e. the total breed.ing popr¡Iation figure.

Íhe best fÍeLd. clata avaílable are those of 19118, for that year an

obser:rrer was i¡o the fíeLcL earJ.y enough to record. the mi.gratÍor¡ of the

b1-ue-winged. teal-s a¡rd shoveLLers, although it was stíl-l too late fsr the

early nesting pintails and' malLard's' 
l,ì,,;,.'.,,r,i:t.:::r-.1

Blue-'![i:nee¿t real- I{e.stÍ¡g Populat,ions 
i,,,,'..,, ,,
l"- :- _:.:.: :

Figure 26 is for the 19¿¡8 blue-winged teal population and. co¡aes close

to confo¡raing to the theoretical population illustrateê by Fígure 2þ.

0n May þtlr the count showed. fifty-five pairs of blue-w5ngecl teaLs on the ..: : ::.:
a.::'.:::.::.:-::::.

area anc!. one Lone cl¡ake. By lvlay 2Oth the number of pairs hacl i¡rcreasecL )::.::::.:':::'

to 1O7 ancl the Lone ilrakes to three. May 27th sa'w a shar¡r j.nerease in

the nu¡nber of lone ilrakes to twenty-three, br¡t the anrmber of paírs only

clecreasecl by nine. It ís believed. that the pair polygon was supportetl by 
.

the continreÍng mÍgratíon of n¿tecl. paírs. 0n Jr.me l+th, the number of pairs r",',', 
'¡,
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:

had. dleeLíned by forty-sÍx whiLe the lone clrakes i¡rcreasect by thirty-eight,

inil.icatÍng that generaL nestir¿g haê begun and. that the populatíon Jr¡ne [th 
:. , .,,
i..l-l-; -.: :., l:

was stable. After Jr¡ne t+tb the nr¡mber of pairs eontinueê to d.ecrease

whereas there was onJ.y a slígþt further i¡rcrease of lone drakes a¡¡cl. then a

contÍnued. reductionr This r¡vas clue to aband.onu¡ent of temítories by ttrakes,

theír aggregation Ínto flocks, and. dlepartrre for larger waters on which to :.;, : ;::

rrrrd.ergo the moulto It nay bave also been due, Ín padr to tl¡e re-estab- ',:'::'l:,
i.:-. .

Lishment of paírs after the d.estnretion of fårst nestÍng atternpts. The

population s;¡ June trth is believed. to have been the true nestÍ:og popuLatien.

:

Reference to tbe nestÍng ilata esr¡fi:ms the above Ínterpretation of I

l

the blue-wångeê teaL graph. The sbserver '!?as active in the area from Mayl¡th 
l

ancl. althougb twenty-two n¿ILa¡il ar,rd. p5ntaiL nests ïraè been locatetl by the

?J+th. sf the month, no bLue-lringecL teal nests were found. r¡ntíL that cLate.

Thirteen nests were for¡nd. duriag the nert two nreeks rmith elutehes eompLete 
l

sr aJ.uost courplete, i.nclieatíng that ínc'ubation was unclervay cluning the 
.,,,,,,,,.,,,,,

weeks of May 20th to Juae t¡th, the peri.od. of great clecrease Ín ¡natecl pairs. ':'?':"!:

fhe graph ill-ustrating the 1950 d.ata for bluè-nÍngeil teals, Fígere 2J,

is incoraplete clue to dtelay i.n getting ínto the field.. Fortr¡nateLy L950 waE

a yea.r when ruigration vças Iate, a¡rd. nore of the story ís availabLe thar¡

lvould no:malþ be the @aseô

The nrrnber of matecl peuirs êecreaseil from seventl-five on May Zãtd. to

twenty-fÍve on Jrrne 5th. During this periodl the nurnber of single drakeE

ínereased only from eight to twenty-four. This i¡rcl.Íeates that many of the

il r..f_,._-,..'

I : ._::r.; :.:¡:
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blue-rringeit teals on the area May 22nd were migrants, ând. had passefl on

by June 5th. A fi¡rther ír¡f1ux of paírs i¡ato the area oceurrecl between 
,,1,,;,1., .

Jr¡ne 5th and. 12th, augnenting the early population aLreaely nestÍng.

Part of the lnorease i¡n pairs between these tço clates nay be accor¡ntecl

for by the loss of early nests ancl. the reappeanmce of nesting bir",As flÈ

pairs. The Leve1lÍ.ng off of the polygon for sÍrrgle males betweeû June 5th ,. ',.,

anê June L2th índieates this, thougþ by thls cLate some of the early nest- 
;,,.,1:;,;,,:,,.;,..

i¡g ëtrakes flouLê begÍn to aba¡rdon their tertitories. ^A.fter June L2th the

popu1ation became stable and. firrther clecreases ir¡ paírs were atlequateLy

natehed. by increases l¡o síag1e dral<es. îbe Jr¡ne L2tb census was takea as

the nestíng population for tluls speoies.

fbe 1950 nesting populatÍon reeehecl its narim¡n, aecorilÍng to the

graph, apprors.roate1y eigþt rila¡rs J.ater than j¡.¡ 19Jr8. This is supporteril by

other eviclenee. The fÍ¡st blue-rrrj¡¡gedl tea].s were not seen in the stud¡r 
i

area j.n 1950 rrntiL May Jth, vhereas i¡r 19rr8 they were alreacly abundant oa 
:

l'-::,:-:I

May 5th. FÍrst nests of blue-wingeËl teal were locateËL ôuring the veek of i'Ì"':''"':"

t..t. .--.

May 2f¡tb to Jr¡ne lst Ín L9l+8t tut not untiL thê 'week of Jtrne 7th to 1¿+th ,,1,

ttt Lg¡;O, lhe ctata for broocls also proviðes ev:iclenee. fhe Jr¡ne eor¡nt

locatedl no blue-winged. teal bnoodl.s ín 1950 whereas i.n 1951r dtren migration

was more norma3., thírteen brood.s were recorrLed.. 
i,,..,,,..,.,,

1¡¡e Lgt+7 grapb forblue-w'ångeil teals, Fígtrre 28, has beer¡ Left to the

Last because ít eor¡forrss least to that of the theoretioal populatíon.

Thls is because in [gt+7 single d,rakes were nst recozdecl. separately fnø

fLooks of clrakes, or fnom g¡îotrps of clrakes forting eourting parties.
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The freguency polygon plotted. for drakes therefore representE all ilrakes

on the a¡ea uot Just temitorial bird.s. fb.e êístortion proclucect ís nost

ev:icl.ent i¡r the 19t+7 eraphs for nalla¡rd.s and. pÍntaÍls (nigures 72 ana 35).

Eere an influx of clralces of both speeies in early Jrme, (presumally post-

breetlíng birds), havlng no connection w:ith the resid.ent breecl.ing popula-

tion, eompletely il.estroyed. the nomal confíguration of the freguency

polygons.

The 19rf graph for the blue-ringecl. teaLs inclíeates that tbe mal¡¡

migratf.on passeËI. through the area pnior to May 20th. There is a slight

lncrease fn pairs up to Mey 26th, br¡t not enough to be signi.fieant. ft
seems f.ikely tbat the population on May 26th ças a Etable one s¿nce the

cleerease in paire eaeh week fron then on rras at a rrnlJom rate, Ínêicatfag

that nestr?Àg andL i.neubation wore uncl,er way. The frequeney polygon for the

clrakes eonfå:ms this, exeept that it ls clistorteè by drat must have bee¡¡

a¡¡ i¡rflrrx of rrn¡uatect clrakes betwee¡r May 26tb. a¡¡cl .}¡ne àcL. The seleetíon

of the ðate o¡l wiÉeh the popu3.ation nay be said. to have beaoroe stable is
therefore somewhâ.t arbítrar¡r, sÍnee the eo:rroborati.g evid.ence wlxich nrould

have been suppLiecl by the clata from the d.rake polygon was r¡askeð by this

influx. The May 26th Boínt on the pa-ir equívalent polygonl?as taken as

the 19¿17 nestÍng population.

ShoVeLLetr Nestíns Populations

St¡ovetters are vexTr simiLar to blue-wingetl. teals in tenritorial

behavior, the dlrake ¡sTråinÍng or¡ te¡rråtory for a reJ-atively long time
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after the hea has begun to incrrbate (Eootrbaum 19&4). Graphs for thís
species therefone gíve gooil. clata o¡r the number of nestÍng paírs usfng the
alr.ea.

The l'947, 19tÉr a¡rd. L950 dl'ata are graphedl in Figures 29$:3@ and JL.
hteryretation of the L947 graph ís agaÍn ôÍff¿cult due to the dListortío¡l ,,,,.),.,.,

of the dlralre polygon. However the steadly êeeljne ín pairs fron May 26th ' '

; -.: -.-.: -.

supportetl by the íncrease in síngle drakes, (aLthough cLístorÈedL by an ,,;i,,' ,

ínf}¡x of unmatecl' bfu€s as l¡r the L947 cla.ta for the blue-wi:ege¿ teals),
justÍfíes the seLeetion of this dl.ate as tbe begiwrfurg of. the peråod. of
stable nr¡nbers" Ihe 1948 graph. ís good and. there ie no hesitation i¡r i

seleetÍng May 2oth as the beginnlng of the etabLe pezd.od.. .A,s previousþ l

statetlr i-tl L950 migratíon was cl.el.ayeê. T}ri.s Ís apparent in the shoveLler

graph for that year. fhe thLrty-five pairs of shovell-ers on the area oa

May Zãld- apparently includ.ed. nar¡Jr nigrar-rts, si¡oce this number was reetr¡,cecl

to tl¡-írteen paf.rs on May 29th ïrith no correspond.i:rg i.norease Ín Lone. .': 
' .. ' ''.:.:,..,,-.: 

., ,.,êrakes. -A¡other wave of nígrants came into tbe area between May 2!th anÊl. ",t 
,

..:_:...:,:: lJune Jth¡.rna¡.ly of vtuicb. renainect to nest. The point on the pair equiva-

Lent polygon for Jr¡ne lth is belùeved. to represent the t¡rre nesting popula-

tLoa. Tbe d.ísproportior¡ate Í¡erease in drakes on Jr¡¡re 19tb cannot be

aceountecl' foro 
"t "t.t't"

Malla¡'{l Nestíne Populatíens

Data oa the nr¡mber of pintaíLs and. nallards whj.ch nestedt i¡ the area

are Rot as reLÍable as those for the other species. Tbis Ís because the :
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periocl of teråtorial occt¡pancy is relatively shor+ ín these speoies and.

a larger proportion of the earliest amiraLs nay bave alreacly dleserted. 
,:::.:,theír territorÍes before Later nigrants a:ríve. It was also f.npoEsibLe to ,'',,,

get an obsen¡er into the fieLdt soon enough to recordl. early population

changes.

.;. ::

rhe 19¿É clata are the best for these early nesting speeÍes. Even so 
:: : :

t-t.¡;ì 
1;the nesting season was rrnêerway before the first eor¡nt was talcen on May !th. , ,,,,

Betseen May 5tA anil. 12th, 19tÉr the nnmber of naLLarcL pairs d.e-

erease'cl'r Figure 33t úù the poLygon representfig pafrs crossedL ¡5s Eingle 
ì

ctrake polygon cturìng this penioil. Refere¡ree to the graphs for blue-rrångedl

teaLs ancL shovelLees, shows that tl¡ie rfeross overf takes pLace sbor*Ly

after the nestÍag populatioa beeomes stabilizecl. The best tre can rilo ls
aasune that the May 5th popnS.ation ís as close to the aetual nestÍng popul.a-

tion as it is possible to come. The sJ.ngle ctrake polygoa shorrs ao j¡creasc

ín harmony rrith the deelfne ln the number of pairs. This is no doubt élue :, ,,':.,

to the short periocl qf terrítoriaL ocqrpaney, tbe cl.eparture of ctrakes 
.,:.,
. _-Lfron theír temitories Ju.st about baLanciag the appearanee of lone d.rakes 
:

as their hens began incubation. the peak reached. by the síngLe clrakes on

Èiay 20th cannot be explaÍnecL on an¡r logÍcal ground.. There was no d.ecline 
,:

in mated.'paírs to compensate for it. fhe r¡niforrnnrruber of pairs on the :.:..i.-

area from May L2th to May 27th ean be ex¡rl-ained. however, by the clestnrctåon

, of tbe fírst nests andl the return of fe'nales to theír nates. lbís is
confirmed. by the nest clata uârich shons that of twerrty-ffvs naLLa¡ril nests rmriler l
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obse¡rratíon ðurÍng that time twelve were cLestroyed by precl.atíon or desertecl.

T,h:e L947 cl.ata for malla:nils, Figure J2, are sf eourse, clistortecl by the

faílure to d.ístÍnguisl,r in the recorrd.s between singLe clrakes and. aggregations.

Tlris df.istortion Ls evid.ent ln tbe rapidl i¡rcrease ln clrakes between NIay 26tla

and June 1lthr to nr¡mbers far beyond. the oniginal breeùing populatíon. lhe

count on May 20th appears to have been taken just after the 
"s6gsing 

of

the pair and. clrake polygons av¡cL the popuLation at this ctate Ís accepteil.

as the stable one. Between ÏÎay 20th and. 26th the iteel_Íne fn pairs ancL

resultÍng i:rerease i¡¡ drakes gíves the graph a norrnaf. appearaneeo The

Íncrease in the number of pairs betweecr lúay 26th. a¡¡d. Jr¡ne ârdl was fikely
caused. by nest dlestru,etíon a¡rcl the refo:ming of pairs.

The early nesti.ng season for naLlar¡cl.s in L95O seems to have beea

alnost a compS.ete faílure. fhis is i¡rd.ícateÈL by the graph, Fígrrre 3t+t e&

ís further eonflmed. by the record of rrvhoLesale nest clestnrction andl. the

absenee of brooiLs o¡l the Late Jr¡ne broocL census. Refarriag to the graph

it wlll be seen tha.t the paÍr and. si^ngle drake poJ-ygons erossed four tÍ.¡nes

åur5.ng the fíve weekly counts, fui&icating a eond,ítíon'wl¡ere paÍrs rr€r€ re-

fortíng i¡r nr¡mbers equal to the fernaLes counencing Íncubation, nluile the

population remaíned. stable at about tlr:irty-seven nestíng pairs.

Nesting rä¿ta confírra this heaq¡ loss of qalLard. nests. DurÍng the

peniod May 2!th to Jr¡ne 19th, of tlr:irteen rna]-larê nests undler obsenration

te.rr were dlestroyecl. or cleserteól. lhe brood. census i¡r ].ate June, rrtrich is

the heigþt of the nortaL mâllarrd' broocL season, locatedl. only three bnoocls on

the area.
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Fåntail Nesting populatíons

The pÍntai1 graphs for the three years are very similar to tbose of
l:,:.-.: :...:

'',1 the nallards. The 19¿17 graph, Fígure J5r shoüæ three suceessive j¡fruxes i":''':"r

@f tlrakes on Ju¡re zn¿tr llth, and 26th rstrich hacl no reLatÍonship with the

resíd'entpopu1ation.rhenestingpopu1âtionforthatyearísestinateil'to

',:,1. have been about forty-fÍve paÍrs, as shos/n on the paÍr equival-ent poJ-ygon :,,,,, 
,

,,i.,,,, for May 20th. Tbe cross over of the poLygons for the BaÍrs ancl single ,,.,.,-,
,.r',ì,'t. 

t.

', drales took place prior to May ZOth.

The L948 greph for pÍntails, Figr:re 36, indicates that the greater ì

,

i part of an earl.y nigratíon of pSntaÍls were alreacly nesting on May 5th for
I even on this early d.ate s5,:rgJ.e drakes a;Jreaðy exeeed.eô the paÍrs. The 

i

a

i graph'suggests heavy nest Losses resulti.:rg i¡r the refomÉng of palrs at a ,

rate equal to the beginning of l¡cubatíon by other fernales. The reLatívc

lpositlonsofthesíng1edrakesarrd.paírsremaj¡tedl,unc}rarrged.t¡ntí1Jtrnelath,
after whåeh d.ate the graph assumes somethfng of the no¡mal confígurationr i.:...'ii: :;;;,;,.,,

''ì1, Ít¡e nesti'¡g cLata show that these nest 1osses d.id. oceur. Out of tvrenty-sfs i:t'::::

!- ..-t^- ^a-^---^¿! -- r --- - , :.: i .-,:,:; nests rrncler obsenratLon ten were clestroyeð clurång the periodMay 5th to r,.',.:

i June 18th. Frpm the graph the nestíng populatio¡r was. estínated. at twenty-

five pairs. Jufuing from th.e nr¡pber of nests fou¡.r4, (tat:.e 11), tnis

.r¡ esti'mate is too low but there arre no clata on ptr-i.ch to base a luigher estLnate. 
i,..:,,:,,

It mr¡st also be remembered that the period ur¡dter eonsicl.eratíon ls suffic-
iently long for sedonê a¡rd. even third nestíng attempts of ar¡ indåviduaL hen
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îhe 195O grapb f,or píntaiLs, Fígure 37t Ís noteuorthy for the rapíc¡

inerease in the number of nated. pairs from May 29tln to Jrrne L2th ancl

partictrlarS-y between Jr¡ne 5th and. Jrme 12th. Earlier Ln tbe season üris

upwardl sÌrrge and. rap5.d. faLl-off w:ithout a eorrespond.Íag iacrease ín single

drakes çouLd- be accor¡ntecl for by the nortt¡ward. mígration but at such a late

date thi.s seens unJ.Íkely. 0n May 2ârd. about haJf: the pintails .w?re apparr

ently incubating sl¡ree the population was about evenJ¡r ¿íuüteit between

pairs and. Lone clrakes a¡rd. the tstal nesting populatíon on the area, es

shswn by the pa5r equivaLent polygon was thirty-five pairs. Síngle drakes

alreacly exaeeded paíred. bírd.s in the popuLatíon. Both eategories a¡¡cl

partíeularly the siragle cLrakes, had. greatJ.y d.eoreased. by the May 29 eensus.

Betseen thet dlate a¡rcl Jrrne 5th there was a eonsiêerabLe j:rflux of breeði:ag 
,

pairs ir¡to the area wfuieh apparentl-y began to nest al:nost Í.rnr¡eêiately. lbis
¡novement supportecl the pair poþgon at the Jr¡ne 5th census and. also Í¡acreasedl

the n¡mber of sirrgle ilrakes consiclerably beyond. the nrsber obse:rred on May 29tb.

fhat nany of these Íun-lgrants ræai¡necl to nest ls evídLent sirßce the single

dlrake polygon shours no sign of a dlorønra:¡d. trencl frsm Jt¡ne 5th to Jtr¡re 19th

as åt reulil aolmally clo, unless the femal.es of nateiL pairs were continual.ly

eomtencÍng to nest ar¡d. :i.¡oetrbate, Leavíng the clrake alone on hiE tezrùtory

nost of the ti.ne. .Another faotor was aLso operatirng on the tvo pol.ygons.

I{ests were being dl.estro¡recl by pretlation, (of twelve nests r¡nêer obser¡ration

seven were clestnoyedl durlng this perioa), anA at least some of these fena-Les

lrouLd. reappea^r as ltairs. This ebouLcl, of eourse, have reduced. the sÍng1e

clrakes cr¡l the area but dlüL not ilo so, agaÍ.n iaGlicating that the nestlng

popuJ.ation hacl. been augrne,ratecl. Hov¡ever, part of tbe June L2th l¡eflrrx d.lê
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not reüaix to nest. Eaê they done so the dlisappearance of ai4eteen pairs

between Jr¡ne 12tb a¡.rcl. LTth woul.dl have berrt the single tilrake po3.ygon s¡r
ward. perceptibly Auring thís peni.odl, even though at that tine of tbe year

the cl¡akes woulcl have been aband.onfng theír terrltortes freeJ.y.

It is thenr extremeþ cti.*Pícult to clecidLe how nan¡r pintaíls nesteril, in

the stucl¡r area f¡o 1950. The polygon for sing3.e clrakes lnclicates at l.east

eighteen paLrs. If we aecept alL the Jr¡r¡e 12th l¡flr¡x as nesters the

population uoul.d. be a m¿xi.m¡m of for.ty-fs¡¡¡. paírs. Slrtce we loaor that at

leagt some of tt¡e irlflux ctid. not stay to nest the best that ean be done ís

to asEune that the aestíng poprlation lmas about thirty paÍrs Ín Jr¡ne.

There is no way of ilete:mÍníng accurately hou, nan¡r pair useil the area ln

earþ May.

ILrom srhenee cane thås Large i¡lflux of pairecl pÍntails Eo Late :i¡o the

season? There are two possible'explanations. It couLd have beeu a late

migration, tbough this seens unlÍ-kely at such a late clate even ia a baek-

'¡ra^ncl season, or it coulcl have resuLted. fron heavy losses of fírst nests i.n

sumun¿limg areas. llhe latter seesn the more logical extr¡Iar¡ation. Colls

(r95Or nn. 59--åg) refers to unsueeessfbl nesting of píntaiLs a¡d. malla:rês

i¡' 1950.

BaLitpate Nesti¡c Popul.ations

lhe clata for bal-itpates will- not be ClLseussecl Í.¡r eletaÍl. The graphs

for the three yea:rs are presentect ín Rigures t8, 39 arùd l¡O. Balilpate

drakes Like bLue-reli¡nged teaLs anð. shoveLLers remâi$r; loag on tenritorl¡

after tbe female begÍ.ns to nest, ancL are the drakes ¿iost freguently seen
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wåth the fsnaLe and. bnood.. The L9¡+7 graph is, as m:ith the other speeies

dliseussecl., d.ístorteil b¡r the failure to categorÍze the il¡akes obse¡weê.

It ea¡¡ be interpretated however without too much c1íffictrLty. fhe 1950

graph reflects again the Late nestÍng season anct mígration, into the area

between June 5th and. 12tb.

Gaclrvall Nestíns Populations

GachraÏLs (Anas strepenrs) are Late nesters. The fi¡rst nests of th:iE

speeies fotu,rd were on Jrrne 7th j¡r 1947r Jrme 8th irr 19rÉ and. Jr¡ne 9th Ín

L95O. Tbe graphs for I9l+7, Fíg¡¡re Jr-l¡ ancl. 19¿Ér Sigr¡re I¡2, shornlgration

i¡nto ar¡cl througþ the stucly area r¡ntíJ- a late date wÍth the populati.on

stabilizeê Jr¡ne 18th 1n 19¿f a¡rd Jr¡ne 4th :Í¡l' 19r{8. b I95Q, FÍgure l¡J,

the gaclwaLL nesti.g popul-ation appears to have stabilizeô about May 2!th

ar¿d the nest5ng seaso¡l to Ì¡ave progressed. norua1.Ly iluning the period. of

obsernration.

I¡esser Scaup Nestinq Populations

0f the Ímportant gane clív:íng clucks of the genus Aythva only the lesser

seaup (¡ftbya affinís) nests i¡r suffícient nr¡mbers i:r the area to mrppLy

-

cl¿ta for Braphs. TlrÍs specj.es i-s a late nester as Figures l+4, ,r5 anð l+6

tot 1947, L9¿É anè 1950 reveaL. fne I9E7 ÈLata are confusecl by the excesE

males whÍch oharaeterize this speeÍes and ít can on].y be estl¡aatecl that

about ten pairs nested. on the area. Migration is nieely shoun by the 191+8

gra-Ðh wåth stabilizatíon again at about ten pairs on Jrrne [th. Tbe 1950

nestíng populatíon Tras apparently about tweLve paírs.

l.ì',.t,ìlt.,
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The 195I Nestins Populations

.A.fter examÍning the cl"ata for 1947, 19¿É a¡¡d. 1950¡ ít Ís evièent that

the sÍngle eou¡.rt mad.e May 20th to 2àrA fui 1951 nhile l¡rteresting and.

{rrFortarrt ls not as acsurate as those of prevlous years. Althougb tbe

clate mas perhaps the best that could be selectect it was too Late for the

naLLardl. and. påntail a¡rd probably too early for the gadwaLls and. perhaps

also the blue-winged. teaIs. One eeyrsus gives Just me smâ].L part of a

ver¡r conrtr)Iex píctrrre.

fotaL ltlestl^ag Populatíons' anè Comparatíve Data

The nestí¡,rg populatioa erqpressecl ín number of pairs per sguare m1le 
l

is given at the bottom of Table L. It would- be interesting to oonçrare 
i

i

i these results rvith those of otlrer workers but unfortunateJ.y nost authors

reportlng cl.etailedt Í.nvestigations of this Eort bave erpresse¿L thel.r results

ls pairs per mile of shorelj¡¡e sr acre of water, ' fioehbaum (19lù), or in 
l

.:, nests per acre of cover, Bennett (rg¡g)r r.os (fg¿g). fr¡¡niss (rg¡g) gíves

, the average neat:ing populatlon for J:935 and 1956 eonbíneél and a].so far 1937.

'.u Slnae hi.s area eou¡rz{.seiL twenty quarter seetions the ¡rer squa¡e ¡nile com-

bir¡eê average for 1935 dlrd. 11936 nould. be 20O pafrs, onô" 22J. La 1918. It

seens obvåor¡s that Furníss eonf\.lsedl migrants rritb the residemt nestÍng

'..1 popuLation. Soth bis technique and. results confí:rlr tb:is. \

lhe best comparatíve êata are contai¡ecL in the annuaL reports of the

tnitect States tr'ish a:ad. Wild.Lífe Servíce, (Watereorl Populatíons ar¡d.

Breecling ConclitÍ.ons). lhese reports are a cornpilation of, the work Qone by
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all agancíes cooperating in rmaterfowf. research Í¡ Canad.a ancl. have been

issuetl yearS.y begÍnn:ing with I9I+7.

In 1947 a sample of the Missor¡ri Coùeau obtainecl. by roaclsid.e transect

gave a popuLatíon of 5l+.7 paÍr ¡rer squa¡re nriLe, in 19lr8 a transect through

siJuilar habítat sho¡¡eil 55.7 paír per sqtrare mile. fhese populations are

somev¡hat smaller then those obtaineil on the studLy area namely 69 paír per

sglra:re ruile in 1947 and 69 5n L9tt8. i. .':-

Kíel (1950) gives dala on pothoLe nesti^ng populatfons in the vicÍnlty

of Mi¡neôosa, Manitoba. Shíle these water areas are locateil. in the aepen

parkLands aniL cl.t8fer pþsica13-y a¡rcl eaologlcally from those of the Coteau

area, (*rieffy in be5rrg larger and. rnostþ with emergent vegetation), a

comparison fs interestlng. Ki.eL found. l+J.B nestíng paårs per sEuare -iIe.
It shetfldL be noted. that reflecti:og the J.arger nrrmber of water areas wtrich

r:

support emoergent vegetation the population i:aclud.ecl large numbers of

canvasbackr (¡yti,v v"fis:¡ter¿a) qnd. redtheads (À¡rthva ar¡eríca¡ra\. Evans

(19h9), stucLiecL one az¡d a haLf square ¡uiles of the sa¡ne area i.rate,nsiveþ

i¡'¡ the previous year, and. for:ncl. a nesting popuLatíon of 88 paÍrs per sqlua:re

mi Ie.

Table L also shov¡s that the nesting popuLation was composecl aLmost

entirely of surfaee feeding species (Anat¿nae). gith the exeeption of

lesser seaups the nrmber of clivS:ag specS.es (lythv¡nae) is insignÍfi.cant.

AS.thougb most of the sJ.ougþs support goodt grcrrths of rorrncL stem bu3.rush,
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wtrich. appear to prov:icle suitable nestÍng sítes for ca¡rvasbaeks and. reclheacls,

few nests of these species have been fourd.. Fallure to use the area nay be 
:,,:.,,:,,::.' clue to the sna].]¡ess of the 'water bocLies. Laclc of 1arge ad.Jacent lake or

marsh a¡eas to attraet a¡rd. holiL spring mígrants of these species, çhí&

woulê subseguently spreacl out j-ato the sloughs to nest, is probably a3.so

-: ,. ,.,._..-an iruportant factor (fow 1t45).

Fnrniss (1918) fonnd. nunbere of canvasbael¡s and. reËlhead.e nestÍng f.n

i his area. ÂLl but twelve of hLs 8J water areas were J.arger than one ecre,

I síx were str acreg or Largerr md two were twelve a@res. In the stuðy

i area onþ eight pond.s were larger than one acre and. the bíggest only three

i aores. If síze alone is conoes¡ed. the enitical poínt ap¡rarently lies

I between these erürenes.

Blue-w:inged. teals anél sbovellers were the most abua¿la¡rt nestirg speeies

except j¡ 1951 wÌ¡en the pÍ:ctails outnr¡nbereil shovellers. IÍhíLe these species

the drakes remain on tesrltory,, andl. because they are later nesters, a norê

acsurate eo¡¡nt of their ntmbers was obtai:recl. The orrÉler of abr¡nilance is
likely eorreet but u¡rcloubtèåIy more -allard.s and. pintaiJs r¡,secl the area

tha.a were recsrrilecl.
-,,1
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Geuoral

lable II gives tlre nrmber of aeste of each. species fouad¡ .å widc 
,:.:.,.._.1

diserepanEr, except for mallards ard pintaÍ.Is, was found betseen tho estLnq.- -:':r:':'::

tecl. nestÍng populatioas and the anmber of neste Locatod.

Mal.Lard. aad. pintail nests were reLatively easy to fírrd due to t*reir 
: :: :l

prefereaoo for bnckbrush nost:i.ng co\¡er (tr'igures 6, hT aad !8). &,o valuo '::::t.:":

of buckbn¡.sh for nestf-ug covor ís fhrtl¡er íl.l.r¡strated by the large per- t:':'.':'.:",

oentage of baldpate and, gadwa!.I nests uråiqh rere found in it. Table III,
givesthecoverprefereacesfortJreeo,,-onspeciesaestÍngintl¡eâfêâ8r

.&ooeptablenostiageoverforshow1].orsa^ndb].ue.ryi¡rged'tea1showever

oovereê a nuch greater area sinee these s¡ncies nested, in grass almost :

excluslvelyr lbey are, moreover, incli-aed. to sit very close a¡d som€times

are actuaLly stepped on before th.oy wIlJ. f1t¿sh. Sris is ¡nrticularly
true dr,lríng the last week of insubation¡ Ïtrad moro than one man been avaíI- 

)

able and. a rop€ draggedl aror¡nd the water areas, (Betaett LgVS), more of ttreso 
,,i,,,.,,

nests wouLd, no doubt, have been f,or¡adr A well. traÍned huntÍng d.eg wou1d, ' 
,',,,

,,-,...t,'

also have been a. deøid.edt asset¡ Tfhile most of the buckbn¡st¡ patohes i¡ tl¡e ::":

stucty area were eovered several times all ef tJle grass nesting oover eoulct

not be osvered êven oÐ.ce, a1though the i¡m'eùiate eetges of most of the satar

aroas wore sÊarched (Figuro h9). :"

Neeting Suecess

0vera11 nesting su,ccess ras only V7 per oent as llrble ïI reveals. This

was found by most íavestígatorg. Kalmbaeh ('igrg) srrumarizecl tåe reEr¡Its
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TA31,E TI

REFROÐT'TTIVE ST'ûCESS ..: .

'':

B.å,SÐ (xS NESTS

Stmbor of | $t¡aber. | Ìfrmbor of I Per cent I Per eent of
üesting I Nests Suocessful I of fests lotal Nests

Ipcatcd. trIests Suceessful I Successfr¡l

wtþ 26
B1ue-ringed I9h?

ÎeaI Lgh8
tgã0

ShovelLer ]r9h7
I9h8
L9Ða

Lgw
191+8

r950

L9l+7
19h8
wF'a

Gadwal-I

Pintail

MalIarel

tesser
Soaup

Rr¡ddy

59
I+7

,+0
25

v8
4

7V
?)+

tî
'ho

10
L0

5
L

h
0

e
5

l+1
5Lt

4*

L+l *

5'

e8û

Baldpate Lgl{l . 48
L7

7h

?)+
19+e
Lg50

tglfl
191+8
Lg50

Lg/w
19h8
Lg50

L9b7
19ù.8
tg50

191+8

L950

tglú
r9h8
L950

t9

t?

ta¡nasback L9l+7

Redbeaê

GontÍrrued.
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T3BLE II (eontiared)

BEFR@UCTTVE STTCESS

BASED ON NEgrS

M¡mber of,

*, "Adjusted for aests v*rose hi-stories rere aot eonpletecl. See Table IV.

.,- --..--rt
,t'..:::.i:_.j
-.. -ì..4.:1.j..:l

les
l{esting

PaírE

Ifr¡mber
NeEts
Iooated

I{tuber of
Sueeessfirl

I{ests

Per oent
of l{eEts

SuccoEsful

Per oeat of
Total. Sests
Suocessfi¡I'

Gireen+Ínged I9h7
Teal f9l+8

t%ia

2
2

I

1
2

2

|t

I
I

-
5ø

5s

Totals LgW

191+8

t%o

zgr

ry
8,d+

8l+

leO

5L

v9
Itz

9

l+8* 
:

7ei
Ut

V7*
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T.OBLE TTT

NESTTI{G CCMER PBEFEEETüTSS

I FBuakbrushü is a loael nane for thíck patches of saowberry or mixü¡res of
soonberry, silverbemy and. u.ild roseo

2 Grass aad buckbrush refers to a situatíon drere tÀe t¡uo oceurred. together.
.å condition possible only yrhere buckbr.ush is sparse.

1 Fercent of total aests.

M¡mber

of
Neste

Cover s

Buckbrushl
GraegP

and.
Br.lokbn¡sh

Grase T[eeds Stubble. Oürer

Lue-wj¡ged
loal

ShovelLer

Gadwall

Pi.ntail

BaLdpate

nûallard

v7

e8

25

59

l'l

77

23
(9e.0)

72
(5b.t+)

L6
(Pl+.r)

66
(85.7)

7_
(re.9¡r

15
$r.6)

L2
(a0.5)

I
(t,3)

ry
(78.h)

Lt
(l+6.,+)

I.
(À.0)

10
(r6.9)

I
(5.9)

l+
(5.e)

I
(2.7)

I
(h.0)

2
(r.k)

h
(5.e¡

-

-

,
(5.r)

.I
(t"v)

@e olr
roek piLe

Total ?)+, tlT ,5 58 I h I



trigure [f. Thiek saonberry preforrect nesting cover for
rallardso

Itay I2, L9h8o

Figure !8. túal.lard nest f,eurd. Ía thiok saorberry shown
i:a Figure ffi.

Wy L2, 191+8ö





' nEure h9

Thielß grass on potlroLe edge. I{esti"ag cover for blue-
rlnged. teaLs and. shovellerso

tlune, L95O.
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of twernty-two stud.ies of waterfowL nestÍng suceess i¡re]uðing two dealing

Tbe histories of 716æwith Ca¡raêa geese (Bra.nta ca rad.ensis canad.ensís).

nests, comprising thirteen species of cluclrs a¡rd. Canacla geese, gave an

age success of 60 per eent. Kalmbachts stucLíes in Canada (fa:mtaetr L%7)

uacl.e at the southern eôge of the aspen parklanrL in Saskatohewan, a¡,rd. on

the sou,thezra frínge of the coniferous forest in ALberta, showecl that in

1951+ anð 1935 sf a total of 5].,2 nests l+9 per ce,nt were successful. tr'T¡¡miss

(1958) forrnd. thå.t j:o the pothole area.just south of kinceAlbert, Saskat-

ehø#an, (øicfr he deseribes as beìng on the diviùing Líne between the

ty¡rícaL Oanad.ian a¡rê Trar¡sitLon I¡ife Zone s) t 73.L7 per aent of the cluek

nests uncler obsen¡atíon fn L9J5 were successful and. 7t+,33 per cent Jrn,

19t7. Eís clata are not strlctly aonparab1e si¡rce man¡r of hLs nests were

over water w?rere sÌ¡ccess was higþer" Kal¡nbachf s Etucl.ies on the hwer

SourÍs Refuge ín South Dakota (faf-nbactl 1958) is somewhat simíLar

ecologically to the study area show a nestÍr-lg success of 5l+.1+ per eent fn

ljJ6 anl 69¿ per eent in 19t7. T}re Ig37 fÍgure vas å.r,rf1ueneecl, horever,

by control efforüs clíreeted. agairrst the slnrrks. Kalmbaeh (L%9) eonsÍdereel

th¿t a 6O per cent hatch lvas lrha't might be callecl normal anci that Ítanage-

merrt should. be abLe to íncrease this to 7O per cent.

It ís evide¡rt from the above that the hatching suoeess for¡ncl ln the

studly area, L9l+7--L+6 per eent, 19\8--35 per cent a¡rð 1950--17 per cent, was

beLow what was ealLedl noma]- by Kalmbach. The Lowest success reported by

K¿lnrbaeh ín his sr¡mation wa.s J6 ¡rer oent by Bennett ín L935 for si'x species
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of cluclcs nestSng i¡ Iowa. Sorvls (19tÉ) gives clata on 206 nests uncler

obeet:\ration at Delta Marsh in Ma¡ritoba. IÍere, 5n spite of the inclusíon 
,,,,j,,

of overnrater nests success sas stilL oaly 35 tr¡er eent. In OaLåfornia

Ear1, (fg¡O), reports a success of slígþtly over 5O per ce¡rt for nestíng

naLlards.
'

].:

Eausee of Ifest Faflure

fhe causes of aest faiLures are gíven i¡r lable LV. EstabLisluent of

these causes is oae of the most cliffisult problens of nestång stuclies,.

The observers 'were i¡nstnrcted. not to charge the ðestrrrctíon of a nest

agalnst a predlator unLess they were sure sf their id.entifíoatíon. fhís

accounts for the large number of ðestnrctíons where the agent was not

idle,ntÍfíecL.

Qne of the ¡nost baffl-ing aspects of thís phase of the study was the

icl.enti-ficatior¡ of the ar¿i¡nal sbor¡r¡r i¡r TabLe lV as nÛniclentífiecl .Ani.na1n.

The uork of this precLator rvas so eharacterístic that the nests ¡lhícb ít

dlestroyed. eouldl be easily id.entifiecl.

Irt 3;947 this onl¡naI v¡as not an íuporta¡¡t nest predlator, but i.n 1.9å8

' it was responsible for 37 pee ce¡rt of the totaL nests ê.estroyedl anô for

50 per oerrt of the maLla¡¡il nests alone. Mal1ards guffered heaviest because :

most of their aests were l-ooated i¡l buekbmsh'where this preclator was

aetíve. f¡picall-y a nest so ilestroyeê ças for¡nd. in the fo3.lowing conåÍtion.

fbe sicle was torn out ar¡cl never more tham tu¡o or three of the eggs eaten.

4*t'
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the remaind.er rÍere usualì-y for¡ncL rlithirr a yard. of the nest a¡rd. partially

burlecl. Shallorr diggi.ng was always fo¡rnd. aror¡ncL the nest site. Because

consístently so fe,w eggs were eaten, the Larger nest preclators, skurlks,

coyotes and. possibLy baclgers ar¡cl. porcupínes, were e1Í¡nìqåtecl ancl ít rryas

ffnal.ly dleeid.edL that the agent responsib]-e rurst be the ÏbanklÍ.n grounô

sguirrel. fhe Richardson grorrncl squf:rel was not fsr:ncl back Ín the pasture

where the Loss was taking place. Sooier (fghg) for¡nd. that eoyotes on two

occasions l¡uried. uneaten eggs near d.estroyecl- nests, but i¡o everTr other

instanee all eggs were consu¡ned.. The eggs were buriecl in a clog-like nar¡ner

wtrÍle the a¡rimal- responsíble in the study area d.ísturbeô onLy a reJ-atively

sma1l area. The faet that so few eggs were eaten at eaot¡ nest f¡¡rther

eliminated. the coyote, rshich Sooter showeëL to be capabLe of consrrming a

clutch of eggs rnithout ðiPficulty when hungry. Tbe clisturbing factor

is, however, tha.t onJ.y one Franlrlin ground. squirrel- Ìf,as seen in three

years of fíe1cl work. SÍnce the nests tlestroyed. were aLL Ín buclcbrush, the

hear4y growth af?or¡cledL exce].lent conoeaLmentr æð the noisy passage of an

obsenren through it may have given ample warning of his approaeh.

Sowls (19r{8) d:iscusses the status of thiS roclent as a preclator on

waterfowl- nestE andl gives dlata oa the Lífe hístorJr. Ee states that

I'lranklÍn grounËL squirreLs spendÉ 90 per cent of theír lives ía the buro'w.

Strong w:inds are partíeularly annB¡¡ing to them eausíng then to remå

unðergnorrnê ôurfu¡g êays that are otherwÍse favorable" The stuèy area ís

plagueÉL by wj.ncl, partieularly cluríng the spring months. As a resuLt
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grounil sgui:reIs may have been actíve onLy early ín the rnorning before

the wi'adi began to blow, anil. before the investigator was j¡r the flelr1 e t:

Ûnsolieitecl eolroborating eviilenee was volr:nteereè by a Local ra¡reher

rcho stateril, cluning a ge,neral conversation about cluoks, that the rgrey

grcund. squånrelsú ctestroy a large nrrmber of nests ía some years. .

lowa¡d' the encl. of the L9lr8 season a clumy nest rn¡as buí1t in the buekbnrsb. 
-.

ancl su¡tounél'ecl by steel traps to catch the agent for positive id.entifica-

tisn. lhe attem¡rt was not sucoessful, though åf ít haê beer¡ pursued. wåtb,

suffíolent vígor it should. b^ave proviiled. the ¡nsw€bo

cro¡n¡s were im¡rorbar¡t d.estroyers of duck nests in ]:gl+7 azrd 1.95o but

not i¡ 1948.

Desertionwasresponsib1eforJ2percentofnestfai1r¡resâmI947t

2J per ce'nt fur 19r+8 a¡¡a J.! per cent j¡¡ L95a. A].though Ín l9r,-7 a¡¡ê 19r+g

only about one half of the êesertions r¡rere chargeÈ!. to the Ínvestigator ¡...,

d'inectly, it ís probable that he was responsibl-e for at least some of those 
,1,,

lísted. as unlonow¡r. It was &ifficult to d.eternine exactly w$r a duck

êLeserted. ]rer nest unless it occured. night after she Ïrs.d. been trappeeL and.

marked. I¡r some i.nstances vihere the female was fLr,rshecL fi¡om the nest ar¡dl 
,,.,,the eggs covered. by the fnvestigator it was possible to state dtefÍnÍteþ

th¿t she had not retu¡necl. to the nest. It is surprising that more fen¿les

ctíd not d.esert after being trappect and. marked.. Tllaitlng r:nttl the nest was

al-most reacly to hateh before attenpt5ng to catch the fe¡oa-le leìas cloubtlessly
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Ínportant in reduaÍng tbe nrrmber of d.eser*ions.

Marry S.nvestigators studying nests sf both waterfowl and. upland. game

species have raisecl the question of whether results so obta:ÍnecL are a

tnre ind.ex of nesting success. CertaÍnly once a nest has been found. a¡rd.

exa¡ni¡eed. it is no longer a $natr¡ra1n nest. One ¡sou.lcl Euppose that this

ínterference voulcl i¡ocrease the l-ikelÍhoocl of subsequent iLestmction.

Kalsrbach (1957) guotes StodËLard., (wtrose work urith bob-rvlaite guaíl ís úe-

gard.ecL as a noclell nestirag str.rdy), as couring to the conclusion that ùi

thickly settled. oountry, wlrere ühere are a profusíon of trails ar¡dl. tracks

nade by hrüûar¡ beings ar¡cl d.omestíc ani¡¡a1s, that pred.ators have Little to

gain by foL3.owÍng then wi.th the hope of find:ing fooil. He observed also

(Stoaaar"a) tfrat suecess was even luigher in the group of nests r¡:isiteët

repeateilly, than fur those v¡?rose histories hacl been tersl¡nated whea

d.:iscovereê. Tt sbould. be noted. hovrever, th¿t d.estroyeê nests are usua3.ly

easier to fjnd. than those whieh have hatched. suocessfully. Stoilda¡ü

aril¡uittecl that lrr r¡nsettledl cor:ntry hrr¡na¡r tracks night þe such a novelty

that traílfueg by predators would. Lead. to inereaseóL ilestmction.

In this cor¡neotion Ít is i:rteresting to note that Suttor.l orl one occa-

sion obsenred a coyote following bis traíL and saw him discover two nests

as a result. From the few nests that were d.efi-nitely assreed. êestroyeril

by eoyotes this nay not have been of frequerrt occurrence, thou,gh the large

n¡¡nber of nests iLestroyed for whích no agent was clefínitely ídLentifiedl ma¡r

have contai.aed nests clestroyed'by this ani.maL.
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ft seemed that dliscovery of a nest Í¡ br¡ckbnrsh ín l9ÀB dið pred.ispose

it to pred'atf-on. Ilt nany lnsta¡rces êestnrctíon took plaee re:ithi¡r a very

short tÍme, often as short as twenty for¡r hours. Since most of the nests

so located- were assu¡nedl to be destroyecL b¡r groundl sqrrirrel-s there was

apparently sone eonnection between d.isturbanee of the nest a¡rd. íts sub-

seguent dLestnrction by thÍs prectator.

Íhe wríter believes that due to the nature of the studly, which re.
quirecl mrch clÍsturbaclce of the nesting cover in orr3.er to trap the femal-e,

and- to the relatíve inex¡lerience of the ÍnvestÍgators, partiorl.arly Íà
L95Ot that the nests ur¡cler obsenratio¡¡'Eere conctitionedl., and. that the per-

eent stracess was less tha¡r that rshich would. have obtainedL r¡nd.er natural

eond.itions.

Relative Nesti¡'p Success

Nesting suc@ess by speeies is also given ín Table LL. Relatíve $¡eeess

anong the six most abr¡ncta¡rt species was found. to var¡r greatly from year to
year. Thus tbe nalLar€., second i:n the scale of success fu 19¿+7, 'was in
fifth posítion in 1948r and. the baldlpate clroppecl. f:ro¡n fírst posÍtion in
L9I+7 to last i¡ 19r+8. lhese ctranges were clue to hear6r preitation by

Ibarklùr grounê squí:rels aa prewiously d.eseribed.. Mallards, balctpates andl

gadnal.ls tbrougb theír preferenee for hearSr buekb:r¡sh nestíng cover wetre

most affectedl. Shovellers a¡rd. bLue-w:inged. teal sr alnost exc]-ueively grass

nesters, were not affectecl. a¡rd. were more sr¡.ceessful tlun ín the previous

year. Pintailsr although losing a number of nests located. Ín buekbmsh,
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maintal¡oecl a nesting suceess aLmost equaL to that of l9l+7 beeause of their
aceeptanoe of other eover. General d.isaster overtook the urhoLe popuLatíon 

,:,:

Ín the early part of the 1950 nesting season. As previousl¡r nentionecL

tbLs abnoruaL early faÍlure was eharacteristic of that year aLL across the

prairíes.

RenestinE

Sowls (19rr-9) has clissussed. renesting in surfaee feeding ducks after

elestn¡etÍon of the nost antl. reports thi.rteen of sÍ^rty six hens r¡ncler

obsenration renestecl. He further suggests thåt the tnre nt¡mber was probabl.y

greater. Four renesting attemtrrts were recorf.ecl ctnrfng this strrrdy. In

L9l+7t out of ten narkecl fernales whose nests were d.estroledr two, a nalla¡rt

and. a píntaiLr were fonnd. renest5ngr ed i.lr 19tÉ two renestiag attempts

ou! of eigþteen narked. femqles were J.ocateil. Consåclering that the stucty

area rÍas sr¡:mrounclecL by s5ni].ar h^abitat to wh.ich there na¡r have beer¡ oon-

siilerably lealage artcL that no specíal effort sas ned.e to loeate renests,

the ctísooveqy of two of these renests i.n 1947 supports Sow1s êata ancl.

suggests that nany fernales may try agaia ryhe¡e the first or evea the seeond.

neSt Ls lost.

Details of tbese renesting attenpts are of Ínterest. 0n July first

I9Irt a narkecL nalla¡€ s¡as foun¿l renesting approxÍmateJ.y three guarters of

a ní1e f¡¡on the first nest. The fírst nest of seven eggE T¡a.d. been dlestroyeril

betseen June 7th ancl ].Oth at wLieh time j:reubatíon was aJ-nost complete.

ÂJ.lovring one day for eaoh of the ten eggs for¡nd in the new nest l¡rclicates
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that the fÍrst egg of the second. clutch was laíd. about Jr¡ne 22nd. or be-

tween twelve a¡rcL fifteen d.ays after d.estruction of the first nest. Tbis

record. confinns SowLst obserr¡ation that seconcl nests clo not necossariLy

eontajn fewer eggs"

W}¡ile the êata on th.is mallard. d.enonstrates that the reprocluctive

oycle can be turr:ed. back even úen nesting has proeeed.ed. to the po:i.nt

where Íncubation ís aLmost cornplete, the reeorr3. of a renestíng pintail
in 19rÉ is even more renarkable. This nest uras clestroyeô on May 2lth ín

the mornj¡ng of wtr-ich the eggs hadl. been ogglf_pi!¡91fn. The fe¡nale was

discovered. two br¡ndred. yards away from the fonoer nest on June L8th mlth a

nerrr set of eight êggs. Assuning d.estr¡¡ction to have occumecl on May 2Jth

this hen vas able to begi¡ laying on or before Jr:ne 10th, some.mhere

n:itlxi¡a fourteen d.ays after the first nest v¡as d.estroyecl.. The iclentifica-

tion of these two bi-rd.s lvas confi:med by retrapping and. checki.ng the baneL

numbers.

.:'.,t



General

i ......
á, sf.mpler nethocL of cletenrinù1g the reproduetive success of a wate¡r_ ,.,.-. .

fowl nesting popuJ.atíon Ís to ilear. crireetly with broodls. By so doing

eonplicating facto:ls of hr¡¡nan j¡rtnrsíon, renesting ete. are avoíelecl, anril

oae cl'eals vni-th the end. procluct clireetly; the nrmber of brooÉLs pnoèueecl. :,.r :'

':" Ehis methoril eannot be ueed. ín all baQitats, Large marshes with nuch
''ti '

æergerrt vegetatíon for instar¡ee, but the stucly area is admirably suite6.

I f,or it. Eere the water areas are sqnaLlr æð t¡t¡ile some are overgrovnr witb

I wbitetop andl earex a¡ld others support a d.ense periphezy of ror¡ncl ste6
i

i 
O*:rrsh, these car¡ be rbeaten outtr by one or two persons and. most of the

ì bfooils formd'. Due to the hearçy, thougþ l-ow cover, ít ís selclom possibLe

, to cor¡nt the nr¡mber of dluckLÍngs in a brooiL a¡rd- be sure that one has see¡r

them all. Ill narry instar¡ees the broocl ís never seen a¡d. the female by

her eharactenistic rfeigniagn aotion ís the on].y ev:id.enee that,a broocl is
,;,'. preserrt. Such fEnaLes rrere recordled. as broods.

Due to the length of the brooel. season two eounts werie neeesgat¡r, one

at the enËl of Jr¡ne to reesrd the -earJ.y nestiag pintaiLs and. ma].La¡dLs and.

aÌrother durd.ng the first week of August for the later nestir¡g species, the

blue-wÍnge,il teals, shovellers, gaclwalJ.s, anê renesters. sfnce sr¡rfaoe

feedl'iag clucks are able'to fJ.y between six to eåght weeks after hatc¡ir¡g

there waE litt1e ilanger of d.ouble counting for broocl.s able to fLy uere not

corrntecl'. Íhe Jr¡ne ancl. August cor¡nts were srmedl to obtal¡r th,e 'tsta]-

proiluction.
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The number of broocls counted. ís alva¡æ the ¡ninimur¡ of those present.

There ís no dlonbt that some brooils are missed. even ç]¡en an area is
thonoughly worked. fhis Likel.y ocetrrs most fregueirt].y i¡a Ëhe .Àugsst esunts

because at this ti.rne rnany broocls are al¡nost full grown ancL the hen has ].eft

them. Wíth no hen to betray their presenee and u:ith theÍr acloowled.gect

skiLl in hiaùng some of these are missedt.

lable V sunm¿rizes tbe broocl cLrata coll-ected. a ,ing the three years of

inter¡síve study and, :i.aelucl.es that of 1;95J- when field. work was confÍ¡,eril to

one population eount acrd. two brood. counts.

lhese clata reguire sone erpS.anatíon. No total bæoclr,eounts were m,aile

iril 19tf a¡¡d. L9Jr8. Broods'were recor€.ed. iluning the weekly oensus bu,t the

areas were not nworkecl outt in a search for brood.s. In arniuíng at the

nusrber of broods for these years the Largest nnmber seen otr any weekl.y

eer¡sus was taken. This method. was the on3.y one availabl-e and. the number

of broods shorvn in the table Ís obviousLy too Lolv for late antl early brosds

would. aot appear:" Also, in Ig47, rfeig4ing femalestr were not reeord.ecl as

broocls. Tbf.s further reðuced. the fígure for that year.

lable V aLso compares the esti¡natecl nrmber of breedling pairs ¡rith the

nrrmber of brooil.s proihreed. from thqa. For the reasons given above thle L947

anè 19å8 d.ata are not of much significance. fhe 1950 d.ata howgt¡er are

only subject ts sueh inaacuracies as mi.ssed. brooils, movements of broocls

into a¡rd out sf the study area and to nÍstakes in appraising the breeclíng
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TEPTODüCÎI1IE SUTCESS

BASED ON BROODS

es

Estinated.
Breedlng

Fopulations
Broods

Foduced
Per oe¡rt
Success

B1ue*Íoged TeaL Lgl+|
19h8
t950
L95L

7t
11,|+

68
90

Lg
2I+

20
59

t7
2L

29
l+V

Shoveller LgW
191+8

LgSa
1951

59
ht

l+1

,2

I
I

L7
L9

r4
t9

ÀI
t7

GadwaLl LghT
191+8

tgl,0
L95L

l+o

Ð
28

1t

9
9

T2
r.1

æ.
"' "v6

B
vt

PÍ.utaíI LgbT
19h8
L%o
t95L

t9
27

7l+
,7

6
It+

10
28

16
52

29
I+g

Bald,pate I9l+7
19h8
Lg50
LgSt

,,
2h

2h
2l+

7
10

r9
ta

2L
h?

79
5a

trfa].lard LgW
19h8
Lg50
1951

z7
l+o

79
tL+

6

t3
10

22
t2

,, Lh
29

teeser Scaup L9l+7
19h8
1950
,T95L

10
10

1â
l+

0
2

h

o
20

e5
€fl

mddy Lil+T
19[É
tgSa
LySt

5
t

6
J+

3,

1
I

I+

I
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ÎABLE V (continued)

TEPRODUCTIVE SII.SCESS

BASED ON BAOODS

t Broods listed as uuídentÍfied. urere massed. on an artifieial i.npeundnent
rithout atteadaat hens'',a^¡xd. ecparatLon i.ato brood.s uras f.mposeibleo th'ese
rafts were oomposed. mostly of bJ.tro+Ínged. teals, sbovelleru, gadralS.s, and.
so&üpso lhe totaL u¡mber was d.ivid.ed, by six (the long term average brood)
and reeordetl as brosd.s.

c8

Estiaated
Breêdir¡g

Populationg
Brood.s

Fodueed
Per cent
Suceess

0a¡.vasback l9l+7
19¿+8

Lyio
LgSt

l+
o

2
I

0
0

Redhead 
iBtÃ
LgSa
L%L

2
,

9
10

o
@

2
2

Green*i¡ged feal lpl¡J
r9l+8
Lgro
L95t

2.

2
I

9

0
I

2
2

-
-

ûnideatified 19h7
19h8
Lyio
T95L

-

r0t
15r

lotals LgW

r9l+€

Lg50

LgSt

4?
295

2&

,2L

58

7h

110
(4.A per sq.ni.)

(:¡0.7 uu' uå?$r.. )

æ

26

he

l+7
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poltulation. Míssed. brooils have beer¡ cLiscusseê. Erriilence will be presenteil.

Later to shov¡ that there rras eonsiÈLerable movement of brood.s from one water

area to another. Since the,hs.bitat outside the area was esserrtíaLLy

sfniLar, there ís no reason to suppose thát there was a¡ry great uniÈl.Íreatíonal.

movemeat fnto or out of the study area. The L951 élata suffer frc¡n one

acldlitfonaL souree of e¡ror¡ The popuLation estl¡¡ate was basecl upon onJ.y

oure cour¡t, even though the eor¡nt was taken rvhen at least a part of the

breeËling pintail and. ma]-laril. population nere in evid.ence ancl. after the

later rcigrating species should. have passed- on.

Wíth these reserr¡ations in månril we ean proceedl to a d.:iseussion of the

reBrotluetive suecess of the populatíon as Índioatecl by the number of broodls

proclucetl.

Compar,ison of Nestj¡rg and. Reproôuctive Suceess

Due to the severe l-i.måtations plaeed upon them in 1947 ar¡ê 19rÉ itata

w:111 not be clis@ussecl. Those for L95O however show ths.t the population

was in the encl nore sucoessfu]. than what t]re nesting clata ird.leated. thj.E

must have beeel beeause the nests r¡ncler observation'were either not repre-

sentatÍve, i.È. they g eondlítÍoneéL by the obsemer, or ts renesting on

a large sea-Le. Probab\r both factors 'u¡ere involved..

Conparison of labLes 1L ar¡dL V shøws that bLue.,¡nringecl teals were

qnsrrccessfuL i¡ all nests und.er obsefiratíon in 195O but that brood.,,

counts ga\re a 29 get eent reproðuctive success for th.e population.

Shovellers had. a nestÍng succeßs of 53 J,/3 per eent (though basecl on
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only six nests), ancl a broocl sr¡ccess of &1 per cent. loo few gactwall

nests were found. in 1950 to be sígnificant but tluis species had. a brooê

suecess of l+3 per eerrt. The pintails cLict not inprove theÍr positi.on nuch¡

nesting success beÍng 2J per cent a.nd. broodl suceess snly 29 peri ceaet.

Mallards, however showecl an increase fræ a nestíng slrceess of onlf f
per cent to a broocl suceess oî 33 V5 p., cent. Nesting éLata for balð-

pates vere too fery to be of significance.but the braoril. suceess of 79

per cent ånðícates a ver¡r sucoessful season.

Relative Reproðuctive Success

Relative reprodluctive sueeess by specíes as presenteð j-a Table V

is conclitionedl by the re]-ative ease wÍth rvhích broocls &re seên. There is

some inðicatíon that blue-wiagecl. teal brooÈls are more easiLy flushed. ancl

counted' than thsse of pintails ancl malla¡¡ð's. 'â'greemer'rt a¡nong fieLdmen on

thís point however ís not compJ.ete. AeceptÍng tlais possÍble e:rorree caa

see that acaorcl.ing to Eable Y balôpates were the ¡nost suceessfttL species i.n

195O followecl by the gacl'luaL1s, shovelLers, mallard.s, bluw-w5.agecl teals ar¡cl

pintaiLs. Blue-vriaged- teaLs anil pintails, were equa}ly successful.

There are no nestÍng data for 195L br¡t Table V gives the per cent

success o¡l the basis of bmocl cor¡nts. Balclpates were agaia the nost

suceêssful foLloweô by pfurtaiLs, blue-wlngedL teals, shovel.Lers, gacltnalls

an¿ rnalLaz.dls. It is apparent that reLative success varÍetl from year to

year. Thus the pintaíls Ì¡ad. a vexy Poor year ín 1.950 but were quíte

sr¡,ccessfi¡L in 1,95L. SimilarÍIy mallazrds rÍere, in tbe end., qrllte suceeesful
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i.tr L95O, but were least suceessful of aL1 speeies in 195L. the few pairs

of nestÍ:ag lesser sceups were only 25 pet cent successful in 1950. The 
1..:.,.,,

d.iscrepancy in the 1951 d.ata, (rnore broods were found- than the esti¡natecl

nr¡nber of nestÍ:ng paírs), probably stems from the lnaitequacy of the one

count of nesting pairs macle that year.
t 

; ;':t.

gv_eqa]-l [epro@lctive Suç s eg1€q@Æ t.;..;,;.,,;,,

The overaLL sueeess of the nestJng populatiore is gíven at the botton :

of Table V. fbe clata lor 1947 a¡¿ð 19å8 are invalitl for reasons previously

cliseussed, those for 1950 a¡rd 1951 have meqq¡.ng. Sinee the popul-atíon

estj¡nateisbaseelonarnp1e'iLatathe].95of1eure,(I+2pereent),shou'1ê

acer:rate1yrepresentthepercentsuccessforthatyear.The1.!!1suceess,

(h7 pu"oent), nÉry be a Little lovr due to onLy one nestíng paLr count being

taken, altheugh eom¡rarison with populatíons of prevåous years riloes not show

arry speeies to be present j-n sufficíe¡rt nr¡rnbers to suggest a uigrration wave'

Some brooils may have been missed. becau.se the Àugust count vras ôelayedL untíL 
,, ; ;,,,:.,

the L5th of the nonth. B1uelwi.ngecl teal broodl.s håtched i.m¡eclj-ately after' , j,, 
,

the June eount csulcl have been on the vning by the ti.ne of the.å,ugust corrnt. "'

Bua.ns (L9J+9) shows the reproêuctÍve suceess, on a one ar¡d. a half

sguare rnile studly area l¡r the Mi¡¡reèosa pothoLes i-n Manitobar wbich was 
i,..ì,,,.,,,,

Etud.iecl Íntensivefy, t1 have been 56 per eent. Íhe p]SrsicaL ancL ecol.ogical : :'r'r

èifferences between the two a.reas were poi-nteil out i:r, the ð:lscussi.on on

nesting poptùatíons.

koðuetíon per square miLe in 1950 was 2 5.8 brood.s and. 35., in LgSl. 
., i .

(faUte V). Col1s (fg¡O), gÍves the average broocl prochaction for Saskataheryan
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irr that year as 0.9 brooðs per square mile, ånd- Smith (fg¡g) reports O.39

brooäs per square niLe for the.brown soil øone of Alberta, (the Short Grass

Prairie) r &ð L.17 brooðs per sguare ¡uile for the cl.ark brown soiLs of tbe

MfueA Praírie. It is obvious thàt the stuôy area ís preferrecl habitat a¡lcl

that procluetíon ûas muc]r above the províncial average. It Ís lees, høwever,

t?ran thåt reportecL by Evaas iro 1949 for his study area in the Ml¡neðosa

potholes nhere þt.8 brooËLs per squa.re mí1e were proËLuced..

Eaçkíns (personal l-etter), states thå,t tt Correeted nalLa¡d. age ratios

basefl on extensive bag ehecks Í¡r fLLi:coÍ.s from L939 to I95L, slrow that a¡r

average of 2.4 flL¡ring young were proclueeð per adu].t female. Juveniles

mad.e up about ¡16 per eent of the falI population ¡ L959--I95Q,.fi If we

assume the anerage nalLarel brood. on the stucly area eontdinetl si,x duelrli¡egs,

(tf.e long temniå July average), then 2.0 âuakl-íngs were produeeê for each

¡naLlaid. femal-e i¡r 1950 âDd. I.78 in Lg5l. Th.is is Less than the Long teza

everage given by Hawkíns.

Sinee severaL speeies are l¡rvolvecL an overall conparison of the sr¡ocesg

sf the breedi¡g population vlth Eawtcinsr clata for nallards is probabþ

invalíd. but j.s nevertheless l¡teresting. BaseËt on an averâge brsoëL síze

of síx the overall reprocluotive srrccess was 2.115 cltretclings per femaLe Ín

1950 a¡,¡d 2.8 in 1951. To be com¡rarrable the assgm¡rtíon ís of eourse made

that aLL sÍx ÈlueklÍngs reaehed. the flyir¡g stage. fhe fa].L fLíght, håd.

tbe popuLation remaÍ¡,ed. as a unit, vtrich of co¡¡rse it ðið not, ooulcl have

been 56 per cent Juveruile f¡.r 1950 and. 58 per cent in Lg1L,. I¡n spíte of
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hear6r losses to nests anê to other factors, the oríginal popu,Lation

therefore nore tha¡r reproduced ítself.

Banding recorès show that ducks are pÏgrsåologieally relatively long

3-íveit, lhe lífe span of one in&ivlðual may extenô through several breeding

seasons. lhís beÍrrg the case the reprocluctive suecess for:nd i-a this studly

shoul¿ naÍ^ntaÍ¡¡ the population at a higb Ievel' Unfortunately ecological

longevity, dlefined by BodenheÍmer (f.958)r âs t...the empírieal. aver+ge

Longevíty of the inðir¡:icluaLs of a populatåon unêer gíven oonclitioas.tr aÌrcl

guotecl. by Â1-Lee, herson et a1, (f.949), ís much 1esg. Tlhether waterfowL

even u.Ith their great reproêuctive potential, ean srai¡tai:r themselves

before the l¡creasing ecologícal pressures createcl by man ís on open

guestion.

Brooè Movenents

Recorcls of narkeël. broods shov¡ them to be very active, rnoving frequentLy

fron pond. to pond.. Table VL gives data on tbe number of narked' females

Eith brood.s J.oeated., and. the dlistance traveLled. between sigþtings.

Sxeept for gadwall' 6\ which in l9l+7 novecl a newLy hatehed- brood-

one half nfLe jn twenty-fonr hours, there is nottring partùauLar1y sig-

nífíear,rt about these movements other tbar¡ the fact that they oeoer. Tbe

obse:s¡ations are too far apart to give a:r¡r information on the speed' of

travel- etc. Brooês, except for those nemly hatcb.eðr trere never seen on

land jn transit between ponðs. It is believed. that such movementg must

have taken place Jn the late evenlng or very early rnorr'rÍng when the 
:



Date
Brood.

tocatedFema1e

# 2b Balêpate .Ir¡ne 28-.Iu1y

_Ol -
i-____'.]

T'BI,E VI

MOÏiEIIEITI OF MÀfitsED BROODS

19tr7

.IuLy 2þ

f.]ó Shovell

# l+9 uarfara

f !O SroveIJ.

f 61 natapat-e

f @ naatrara

# A+ Gadwall

$ 67 eaaslatL

# Tt rratart :

# TV vtattar¿

f 7p Sllovetl

S 15 eiatait

# 19 Mauard

# 23.Pintail

f 28 Uallard

# rr pintan

# tl+ PiataíL

# h5 sirrtait

# 8l+ Shovel.ler

# 95 ercen-
ringed TeaI

#tt, tesser
ScauP

frtg Losser
Scaup

#1e0 eadwâI1

July J

.Ime 28-.Iuly

,Iune l0
.Itrty 6

.Iuly f,-tIu}y

JuIy þ

.Iuly ó

July 10

ûtly 2i

tIuly 10

$ nites

2O0 yards

!@ ¡rards

la@ yarile

$ nile

$ nil.e

flO yardts

$ nile

2!0 yardl,s

LOO yards

2þ0 yarets

(out of
area)

July 2J.Iuly 16

July 10

.I-u1y 1O

"Ir¡l.y I

Aug. L

.IuLy L!

July J

JuIy lO

JuLy 2j

.Iuly 2þ

$0 ydsr

f; ni.

å rf.
JuIy L2

JuLy 2i

JuLy 17 $ ni.

May Jl
rre-v 4
May 27

Jr¡ne 2

May 2J

Iúay 30

.Ir¡ne 2

?

?

July p

July Ip

July 26

19¿i8

.Iune 28

,Iune 10

$ne S
.Iune 18

.Iune l¡

.ïr¡ae 2P

June If

tlu1y Ip

tÏul"y Lp

JuIy P

.&ug. ]

JuIy 26

$ nile

lOO yarde

$ roile

$ *lre

I nil-e

$ roife

S nilo

fS nile

ft nile

p ¡rarde

f; níIe

1@O yards

JuIy 2L Jj ydst

J.00 ydsi

.It¡ne 18 Same
looation

.Iuae âþ éO0 ycts.

Jure 2I JOO ydso

i l:r:::,i::.
,r.::..t:i

' '':

ßon'L¡-¡.nÄ
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I¡3LE VI (continued.)

MOIMMEMS OF MÀqKED BROODS

FemaLe
Date

Eatchorl

Date
Brood

Iooated
Dietanoe
Travolled.

Ðate fe-
located

Ðistanoe '

Travelled,
Ðate Be-
Locatod,

Dist.
Travrd¡

# l+ Pintait

S 6V Saoveller

May 29-¿¡¡t" 1

JuIy 2la

t95Q

.Iune 2

Jul.y 2

fJ yatds

S yards Sro.Ly 2) $ nile .lL 20 yds.
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obsewer was not i¡t the fielcl.

fhe reason for these movernents ís not apparent. Sometímes a broocl

abaniloneit a ponð for one, vtrich to human eyes at Leastt ÌÚas no better a¡rcl

in narr¡r Gases was actually Sderior. Because a brOoð was fou¡rd' on a cer'üaLn

nond. ôo¡s not of course inðicate a preference sj'nce ít may have been occ$'y-

ing the ponê onlY J-n transit.

IncLlreot evicLence of brooê moveruents was abunôa¡rt. stuelies øf popuLa-

tisn recoEds for eaeb water boðy reveals the appearange sf brooðs on nany

areas wbere no pairs of that speêieslsere recordeð. Dísappearances of

brood.s from areag where they were previously recortileð were also ¡1umerouse

Eva¡rs (19t+9), workíng i," the ÌAl¡nedosa pothoLes Ía ManÍtsba, rnarket1

ôuek1i',gs risln-Lle still- in the she11, (using a hypode:mic neecll-e a¡rd' a¡¡i1íne

ôyes of low to:cteity), Ín or.¿er to follow brood- movements subsequent to

hatobÍng. Ee also for:nð brood.s to be quite mobile a-lthough the ma:cinlm

noveme¡t recorcled. was only .Blr miLes, wfui3-e i¡e the stuðy area it lees one

arð t¡ree quarternÍLes riríth a*other reco'¿ of oRe ancl a ha]'f niLes (tatte Vt)'

Evans believecl size ar¡ð escape cover to be i'rrportant factors ín ðe-

terai-n:ing the use of water areas by brooès. use of the water areas 5n th9

stucty area by broocls wiIL be furbher tl-iscussed' r¡nder the section nwater-J¡owl

ttilizatíon of the ÂrearrÒ

r.r.-:..'t.
i:::.. -

:;l: :', :r: :

i-i
:.:lt



WATERFOWT, UTTTTUAITOII OF .TEE AREA

General

Figure 5O gíves the síze d,istribution of the water areas by-

ecological type, í.e. potholes, sLoughs a¡rcl hay slougþ. Where the ll¡e
is broken the ecologícal. ty¡re cliô rrot occur Ín that partÍcuLar size

class. fn Fígures 51 and. 52 tiae use of these areas by nesting pairs, on

the basis of per cent oecupüc¡ by size and. eeologieal t¡pe, ís

ill,ustrateô.

üOecupancyü mrst be cl.effurecl.. The for¡r weel<ly counts begÍnaing ïåth

the May 20th census a¡rd endÍng Jnne 12th for the years 1947, L9l¡€ and 1950

'were oarefully analyzecL. These rlates were chssen beoar¡se the lg47 Aafu

were availabLe only for that períoð and. the nesting population was elose

to a rnaxisn¡m during that time. The nrmber of tiæes each pothoLe, slougb

ar,rd. hay sLough of each size alass Ìras oceupied. by ðuaks on the four con-

seotrtÍve celrsus d.ates for each of the three yearcs was computedl. A ryater

bo$r found oecupiecl more tha¡r onee, ðurÍng this períod. was consiél.ereril as

oectrpied from a seasonaL standpoint. She presence of êuoks on an area otr

only one oceasion was assrrmecl to be cl¡ar¡ce rather tÌ¡a¡r tnre occupancy.

f¡vo obsenratíons were consid.ered. to be bord.erli¡¿e but, the pond u¡as listed.

as occupiedl. îhis i¡¡ereased. the ntuber of occupiecl one eigbth ancl one

guarter aare pgtholes eonsíd.erably. The nurrber of hay sloughs was aLso

eonsiðerably increased. þut there was líttle affect on the slougþ except

jrr 1950.
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ttílízation by Nesti¡E T[aterfowl on the Basis of Size

I"igures 51 and. 52 shor/s that size is Ímporta¡rt in êl.etenaining rvbether ,, ,. , ,.

a water area is occupieð. Fígr-lre !1, illustrates the jncrease in oecrrpancy

of potholes 'irith sÍze. The i¡ecrease in occupancy between one eígþth ancl

one quarter aore potholes is parüieuLaråy sÍgnifica¡rt si.nce these eriEteê , ..,
'ttr'.t ,-'t.,'

on the area ís somerydrat siJuiLar numbers, 72 for the for^ner a¡¡cl 99 for the
;:,,. :,'-,:,'.:

latter. Since there was onLy one tÏ¡ree quarter acre and two one aere ¡.,":'''".'

potholes theÉr couplete occupation is not signÍficant.
l

Ev:id.ence csrroboratíng the Smportance of size as a d.ete:noinant of
't

occtlpancy ís found, íf we consid.er pothoLes w'ith only two oceupancies as :

unoccupíed. fron a seasonal standpoint. Reèuetíoa in per cent oeeupancy ís

ver^5rgrqatinsåxtee¡rth,eig!rtharrd.quar,üeracrepotho1esånéieatjngthat

the status of narry of these areas is cLoubtful-. There is litt1e tli:ffere¡rce

ín sne) half acre pothoLes, the occupancy of is firmly establísheê by

three aad. mostly fotrr obserwed. oecup¡n@ieso there ís no change jn the ,:.:,,. ., ,
i .:.ì 1.. ....1:-

status of the three quarter and one acre a.reas. ,.,:. ..,,l.'....,'r,:

Wtrether size itseLf ís J-iruiting, or some other factor which varies

'lrith it, nust be consid-ered. To proôuce conclusive eviôence on th-is poínt

wor¡lcl requlre a thorougb hvestigation of the pt¡ysical a¡rd. biotíc factors ;,r,t¡.,::,,,,:

of eactr water area. Sueh an investigatisn was beyond. tbe scope of this

workn but offers ar¡ attractive fíeld. for fil,rther stud¡ir.

That size itself nay be ùhe iletenrinÍng faator Ín occrrpancy ís suggesteð

by Figure 52 ïvhich shols the per-cent oocupancy of sloughs and hay sloughs 
l',







by slze. It ca¡r be seen that here too the smaLLer síze elasses are least

utilfzecl. This ùE partíou1arly tn¿e of hay sloughs, a$d. would. be ewphasísedl

Íf we consirilerecl tlut hay sloughs sihich contained, clueks on only tws of the

fou.r annual observations as unoeorpied. fnom a seasonaL standtpoÍnt. Suctr

an analysis would. however ¡nake l-ittJ-e d.ifferenoe in the per*oent ocerrpaney

of the sJ.oughs. These areas apparently are so attractíve to rcraterforrl

that size ís a seeond.ar¡r consicLeration a¡¡cl most occupa¡rcies are filr.ly
estabLÍshed. by three or four obsenrations. 0coupanoy of th.e sLougþ areas

would. Ì¡ave been close to 1OO per eent had it not been necessarTr to Í¡ac}¡d.e

undler this categozy truo one hal:f acre anð one one quarter acre artificåal,

inpoundments, rnleich laek sone of the disti¡rctj.ve eÌ,reracteristies of t¡rpical.

slougþs and. were not as attractive to nest5:rg duclcs. Since there were only

four quarter ¿ere slougþs the curre for 19¿¡8 and. 1950 is d.isplaeed dl.ispro-

port5-onately by the one sLough of that size r¡noecrrpieê Ín those years.

Fron Figures 51 anè 52 ít is readÍly apparent that sloughs are pre-

ferred. habitat al.most aLL bef.ng oceupiecl Ín each of the three years. Hay

sloughs were occlrpied. to a lesser cLegree ancl potholes Least of aLl.

.â.ctua11y the dl.ifference Í.n oceupancy i.s somewhat ruÍ¡:jmiøed. in these graphs.

Sisrce there were only 28 sloughs and. 25 inery sloughs eontrasted rv'lth 208

potholes, the affect of one slough or hay s3-ough betng unoceupiecl has a

clisproportíonate affect on the percentage oeeupancy.
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Utilizatlon by N-el¡ti¿g Waterfowl on the Basis of EeoLosieaL flrpe

Fígrrre 55 gives a dlireot eomparåson of rthe relatíve use of potholest

sloughs anô.hay sloughs by nesti¡g waterfol'l. This comparison ås aLso

þasedl on per-eent oceupancy as prevlously dlescnibed.. The h-istograre shorrs

a slmÍIar pattenr of reLatíve occupancy each year. Sloughs are c3.earLy

prefetreit habitat lùiLe a reLativeþ sna1l percentage of potholes are

ocoupiecl. Hay slougbs are intermecliate.

fhe L95CI nest5ng popuLation was the s¡nallest dtlrÉ:rg the three years of

l¡rtensíve stud.y. Tine L947 a¡rð 191É populations were al¡nost the san€--

about lliitft$ paírs Í¡ excess of L95O. One rvou3-è expeet that sÍnce sl,oraghs

appear to be prefemecl habitat that the fewer number of nestlng pairs woulcl

be aJ¡nost ntrolly refLeetecl. ín the oecupailoy of potholes. Cora¡ra:r:ison of

the 191¡8 aað L95O data in trigrre 5J gives this S.mpression bt¡t those of

1947 ðo not eonfiru it. It Ís apparer,rt that a gtreater proportíon'of the

nesting populatJ.on usecl the slougþ areas in 1947 as compared. wlth 1948¡

althougb Í.n both years the oectrpancy rating was the saæ,e. the 195O data

Ehor¡s a clecrease i:n per oent oceupaney of sloughs' Thene must ha\re a1so

been a cleerease Í¡ the nrrmber of nestíng ctueks using them. fhe same

th:ing is probably t:r¡e of hay slougþsrand. to a lesser extent, potholes.

It ís p¡obabLe that even with a very Low populati.on tb¿t at least sone of

the potholes wouLd be occupíeð" fuigure 51 is interestÍng in tbis conülec-

tíon. Eere it ean be seen thâ.t tb.e reduetíon lzr the oeeupancy of PothoLes

ía 1950 took place i¡ all- size clssses below three quarbers of an aeret
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not Just in the Lower size classes as one nuigbt ef,Sleet. SrrrprisÍngly,

sÍxteer¡th aere potholes showecl the highest occupa!¡cy of arry year, a¡¡d. one

half acre areas the lowest.

Utílization by Brood,s

I¡r cliscussÍ^ng the use of the ruater area t¡rpes by broodls ít is neeessazy

to introiluce a fourth category, artífieial impounelrnents. I¡e prevåous

d.isoussions these three areas were j¡¿eluêLecl wíth the sloughs. However

thelr importaace to brood.s ís such that a specÍal catagory strst be createcL :i

for them, sÍnce the relative iupor*ance of sLougþ areas to broods wouldl

otherçi.se be d.istorüedl.

Two of these areas were createcl. by ¡lrna1l d*1, Campbellfs Dam a¡rcL.Andrewts

Dam (See Fígure J). The thiz{. (Ð.U. Pnojeet 1qs. 9) was cleve].o¡red. by drainiag

severaL water areas into sne. EcoJ.ogicalþ these ímpour.ldrnents are closer

to potholes thar¡ slougbs ancL it was only on the basÍs of longevity that they

were i-nelucleô rmith the latter.

Figure 54 cor¡trasts tb.e use of the four t¡pes of water areas by brood.s.

The histograns are base¿l, on the 1950 Jrme Z5t]n, 26th, and. Zltln, and. Ârrgust

17thr lBth and. 19tb. brootl counts, a¡rd on cor:¡ets n¿d.e Jrrne Z?g¡d" to Z6t:n

lnelusive,anclAugust L!th, ].6th arrd. 17th j¡ J.!!I,and. shov¡ the pen eent of

the total nt¡mber of brood.s on the a¡ea uhích were founil on eaeh habítat

tJæe. The rilata a¡rd. resuLtS:rg figure for the fi¡ne L95O census are not believetit

to be representatùve sÍnce the season sas abnoraal-ly Late ancL only seven

brootls were seen. hevåous referenee has been macle to this Late season.
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Many potholes contaÍn rcaterfowl broodls l¡r a norrnal year as the 195L d.ata

åad.icates. lhís is because watezfowl nest alL over the area anil in Jnne

man¡r nemly hatched. brood.s are forrrrd on what may be the nearest water. to

the nest. Such brooôs have not yet hait ti¡ne to exereise a preference.

Tbe preference of broods for slougb t¡rpe areas and. artí.ficia-L ipFounalnents

is clearly shsrnn by the S"ugust c€lrsus for both years. In 1950 althougþ

LLL pothol-es still eonta:i¡¡ed. uater only l+ per oent of the brooês were

forrnd. on the¡n ancl onl-y 10 per cent of the brooôs were fo¡¡nd. on the 91

potholes stilJ- in exåstence ùn August Egí*. The slougþs in.A,ugust Lg5O

eontaÍned 39 per cent of the broods and. the artifieial ín6roundnents l¡1

per eent or a totaL of BO per cent. In August 3951.', 49 per cent of the

broocLs were olr the sLouehs alrre 37 per cent on the arti.ficÍal i.urpoundments,

a totaL of 86 ¡len cent. Fr¡rniss (I9tù shows that the nu¡¡ber of sater areas

oeeupfecl ir¡creages nrith size but makes no il.ístínctlon between eeologíeal.

t¡4pes.

Reference to Fígrrres 55t 56 e;nrd.57rn't$ch are tbe popuLatÍon records

for these three arÈíficía1 inpounclments for 19l0rillustrates that althougþ

the¡r have little attractíon for nesting dlncks or Jr¡ne broocls there is a

Large movement of brood.s to.then ín July and" August, even though other

water Ls abr¡ndant on the area.

1[e oan only surmíEe w?ry these irryoundments are so attractive to brooils.

.å.s prevÍously mentioned. they are eeologically closer to pothoLes, rvhieh bave

a verxr Low occuparßy, than to slougbs. The two d.ans were built
I
t

êe
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and.



Pond, No.- eto- - Canpbetts Ðan

-105-
Figuro þl

f !i+Ë. $lT.

aaaaa

' May 22
taaaaaaaaa

, ,Y?{,2.9,,.

Jr:ne þtrrroaalaa

tlune. L2
aaaaaaaa aa

June 19
a.traataaa

uiL
aa.aaa,

a aa a t a a

2,î
atattat

Itaaata

1 pr.

araaaa

2 P".

2 Pto

ftalara

. aa a. at

,aaaaaf

a a a a aa a

aa ataal

a aa o a a a o

fara,.ftÒ

aaaaa

aa..a

a a a.. .

. rr a a

a a aa a

T4
aaaat

.arot

l a r at

L3
araiÒ

lpr
a a aa a

, a taa

a a aa a

raaar

aaaaca

I pr.
l..aa I

taaaca

'l

t

rlalt*

2?
l¡ a a t aaataft

.trraaal

I Pr.
¡l¡oo¡t¡

aaaaaa¡a

aa aaaaaa

L
aaaaaaaa

I
a a a t-a a a t

Baldpa
.)
alataaaa

(

r a aaa .

L Þf.
tt, t)
..J.€

l at ra.

a.aa!at.aa

lataaaaata

aa a l ¡ a c a r of t lo ¡ ¡ r I rr.aaala

aa a f a a a

Julv 2L
a t a I al a t a.a 2

ltaata

ratat

aa aaa

L

z
,,J,,.

I

aat¿o

iaaaa

a.a.a a a

z

5

July 1L
a.aataa.oa

Aug. 2
tataaaaaaa

..SÏ$:. ?..

. .*ys;. lþ.

a a. a a a a a

,
Presep

5

2

L
, a t a la I

2

oaoa.

1
rtaaa

4,lso of 55 lngsof vari
aóôoaaa

speel .)

aa.aa

Raft o
aataaa

aaaatl

tf ta r I

aaaaao

a a aa a I

It0
rotaaa

2

taaaa

t
taaa!

&

dfr¡¡

2

I
a a a aa a

ataafa

l.aaaa

aaaaal

I I
aaaaa L

aaata

raaat

of 8l

t
( tty l

L
aaafa¡

B1
Iß s r a¡rd

raaaa aalaa a.taaa

raata.aaa

a.aata rr a

lllaaoa rl

aaaaaa

aa.aa

aataa

. o aa I

.ard.

atala

aaaar

a l a a a-r

attato

¡trl¿l

aaaaaaa

attaaaa

a ol aat a

aaaaa¡a

I
aaala

8pe

aaaa.aaò

lngs of
9l¿Ð. 's.)

.aatta

aaataa

af l.a

Itaaa

aataafr a t t a a r a.a

.aaaioaa

a-aala

.oaat

.raaa

. a a,a a

atataa

aattaa

.aaal.

ataaa

alaaaa

aaaaaa

taaaa.

Date l¡¡aLlard' I tail I ru"i | @ | sãaup r uaci< lnedhead..r Rr¡ddy
%

aaaaa

w,
r pr,
L7

taaaa

V pt,
L7

aaaatatoaa aaaa, a a.a a a a..-a. a a a a a a ao a aaaaaal ataataa¡



2tÉ
rono No.

Date

}fiay 22
a. a a a..r I c a

May 2J
.aa¡aaaaaa

June 5
. a a al a a a o t

.Iune 12
aaaaaaaaa.

June J.p
a r a a.a l a a a o

. . fÏ}ï.?1.

..:i:1.?:.

Aug. 7

lÍí1

ITil.

N11
aa aa aaa

laaoaaaaa

a.ofaaaaa

.|
¿

L

I lPin-¡ B.W. ¡ |llfaLlardl tailI Teal lShovo I Bald.

L3

'lÁ

I

I¿

-106-
Figrrre g6

Population Record - 1950

Andrews Dan

¡ Gad.-,¡ G,lÏo
I walll leal

I ues

Ió"¡"1""'

!+

I

.J

ng

L?

.. .T. 
"

I

lLo
l¡| ùcau

Canvas-
b¿rck Re¿r,ea¿-l zu

.4. o a It c

7h tir¿s
species.
aa!iooaô

(n"
1bi

varatttaa..
8pe



a.ataaaaa

:.

aoaaaaaaa aaaaat

aaaaaa

DDl D.u. Project f JPond Nor

I lI'1r.-¡ lJor'tz 
¡

Date h,,{alI,ar¿ | tair I tea.t I s-ifo-I: L-Pi-}

o . a o o o a tb a o o a o o ! accrôaaa

_I0Z-
, Figure !/

Populatioa Reoord - 1950

Canvas- 
|

back lRe¡head-|Rud

I

I

I1l
I. . ¿ . . . .l' . . . . . . c

I

1

I

aoaaa

.oaat

ó aaa t

aatt,

oaatt

a a a.t a



-108- ,

ancl. the clrafnage project i¡ 19åO. Campbellfs Dâlt is now d.evelopÍng a

lrarrow shoreli¡re vegetatíon of nh-itetop grass, bumeed., a.nel eâttail-.

Heal6r #azing seens to h¿ve preventecl a síilil-ar clevelopmerrt on .Anclrewrs

Dam. fhe ctrainage proJect ís aLnost a ty¡ríeal pothole except tbat the

water j.s about éix feet cleep. A narginal groïrth of earex, spikerush and.

the oecasionaL eLump of bulnrsh ís estabLisheÈl, but is now?rere clense or

wid.e er¡ougþ to provüLe conceaLnent for brooès. Ehe same is true sf the

shorellne vegetation at Campbellts Dam.

These three a.reas are aLL small. The t¡lro clams impor:ncl one ha].f ecre

of wate:r each anð the clrainage proqleet one guarter aere. The najor cLíffer-

ence bet'¡yeen then ancL ord.inar¡r potholes is Ín êepth. Íhe water is approri-

nately six feet d.eep at the face of the éLams ar¡d. beeomes progressively

shal-lorryer upstrean. The ðrainage project ís bowl shapecL with a naJrirãun

cLepth of síx feet. fhese areas present poorer feedlng eond.itions thsrt

ozdJ:nar¡r potholes si$,ce nost of the botton is beyondl the depth to vtrieb

suïface feed.i-ag dueks ean reach. Shere a"re no extensive beils of aguatic

plarlts rrh"ich pnovid.e footl at tbe surface. It appears thàt brooês ntrst

nove to these areas because of the greater cLepth of '¡uater even though

fee&trrg aonclitions ere apparently better Ín neígþor5ng sLoughs ancl pot-

holes. Ehis mov€ment to cleepest water may be part of a beharrior patterra

dleve}oped. througb long tinre oecì¡pancy of a regío¡l úrere drought in nar'ty

years forcee such behavÍor. Dee¡rer water may also have a surnj.vaL value.

beyonil th¿t of clrought. Tlhile the areas offer no conceaLæent the clueks

are ruasters j.¡n thelr own envíronment and. co¡rotes and. si.rrilar predators
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have LittLe eha¡rce of eatchÍng them except on shore.

Occupancy of hay sloughs by brnoods Ls 1ow in Jrrne andL still Lower i¡r

August, as Figure 5l+ shows. This appears to be Èk¡e to tws things, tbe

complete d.oruinanee of whítetop grass rhich prevents the growth of tnre

aguatic plarrts other ths¡ the cluelc weecls, ancL the ðense grorrth, nhíeh ¡nakeE

ft veqy dÍffí@ult for ctuokli¡rgs, or even adult êucks, to force their way

througb. Say sloughs selcLom oontaÍn clucks (¡'¿gure 19) ur¡Iess there ís at

least sone open water.

The seasonal use of th.e stutly area by waterfowL appears the¡r to

folLow this patterzro PaÍrs of ducks about to nest and. seeking tq¡rítories

find. their requirenents best met by slough t¡rpe areas but aLso fi¡il the

larger hay sloughs attractive duríng the periocl of open water i¡r the

spring (nigure f6). Potholes are also used., fhe usuage jncreasing quite

rapÍdl.ly with size. Briooès present on the area in June nake consid.erable

use of pothol-es ancl hay sloughs, probably due to the higþ pereentage of

newly hatchecl brood.s, rùrich is mentíoned above, have not aE yet had. ti¡ne

to exercise a prefenenceo Also manr lny sloughs at thi s ti.me of the year

are nøt so heavily overgrown as they wiLL be later in the seaeon and

offer yo¡rng brooils abur¡dla¡¿t escape cover and. anlmal foocl. f,ate July anô

early August ís eharaeterizeril by a d.isti¡rct movement of broodl.s from potholes

ancl. hay sloughs to slougþ and the open water of artificial irnporrnclmentso
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A¡nual Return of Nesting Females

It has been popular belief for some tirne, that waterfowl. return to

the.same area to nest year after yearnÒ lïochbarrm (19J+) gives soure í¡¡,ðireet

ev:iclenee of this a¡,rc[ later (19tr6) touches sn the subject agaJrr. Sowles

(L9r+9) reports tbe retum of a shovelLer hen to his study area in 1948

Thich had been band.ecl. there the previous year. únpub3-ishecl d.ata on ilucks

ba¡r:iled. by Ducks UnJ.íniteô (Oana¿a) shows nany instances of fe.male ilr¡cks

retrappedl ín the seme area on subseguent years.

Tl¡.is i-nvestígation i-nd.icates a substantial return of females to the

sarne area to nest, Thirty-nfne females were bandlecl at the nest i¡r 19r+7.

0f these, three lÍer€ reporteð killed cluring the hwrtjng season leauing a

naxÍ¡or¡n of thirty-síx available to return the followi¡rg yearö Sjx of these

femaLes were retrappeiN. ín 19r+8 i¡¡ôicating a return of at least 17 per eent.

No ÉLoubt the per eent return was consi¿Lerably greater, since ít is unl-ikely

th¿t l-osses to the orig5naL thírty-nine females were esnfj¡¡ecl to the three

bínts reported. by hunters. It ís aLso un1-ikeLy that alL the birds retu¡n-

i.:ng were trapped.. BelLrose anò Chase (fg¡O) anal.yzeê the clata for a large

number of malLarcts band.ecl Ín ILIínois and. shonrecL an average a¡¡rual l-oss iJl

fe,male mallards of Lß.68 per cent. If we accept this figr¡re as also valícl'

for the area und.er ËLlseussion a¡rd. as appl-¡dng to a1-1 species baniLed-, only

twerrty-one females woul-d. stÍll be aIíve to retrrrrc. The return worrl-d- thereby

be íncreasecL to at least 29 per cent. It is ÍnterestSrrg to note tbat a

baLclpate returning i¡ 19r{8 nested. witbirt three yards of the 19Ir7 síte and

a malLard ï,:itbir¡ five Yarcls.
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One fernale pirrtai3. band.edt in 19t{8 uras retrapped on tbe area i¡r 195O:

This lorv retura ås èue to the fact that the fernal es ba¡rd.ed tn Lgt+7 a¡rd. L94B i

were'probably reclucec[ to very fewnrrnbers by three a¡¡d. two years roorta]ity

respectively. Also i¡r 19¿+9 the a'reâ. was dr¡r early i¡ the season a¡rcl few

dlueks nested.. ThÍs nay have broken the nestÍng trad.ition. the 1950 ,, ,.,,.j,,,

nesting populatíon nay have been conrposed aLmost entireS.y of first year

Resters wíthor¡t estabLisheiL trad.itionso Iarge scaLe ban&ings of both ',i,,';;t,.t,:',

nesting acluIts arlcl. yor.:ng of the year would. solve nany of tbese interestJrrg 
:

problens.

Tlbile the evådlence is strong that we are here d.ea3.Íng wj.th a

populatíon unÍtrwhích nest i¡r the area each yearrthere are too few returns
I

to give eviôence of a comnon wjnterÍng ground.. Table Vll gives the re- l

turns for the females ba¡rclecl ênrÍng the investigations. It is lnteresting

to note that three of the returns are from the paejfic FJ.¡rway. rt ças

expeeterËL that the population wouLd. be }ÍÍssíssippi or 0entraL FJ.yrmay birds. ,',.,,:,

i a::,-...\'
i.: 
.t ;' - -....: .: 

., 

..':.;.
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Î.åBTE VTI

RSIUtrS ER@ FEMÀI,ES BÂNDED

tghl,19h8, r95o

:ìì

Speoiee
frmber
Banded Rctn¡ms Datc a,ud Fleee

Ptuatail ry I S¿Ilfsr¡rie, Dee. rL/+|

lfsllrrat 26 I
I

Saskateheman¡ OGt. il¡¡4+8
Gegon, æt. 2V/I+9

Balctpate T ¡tot19
reported

I

0rd¡ral1 L2 I n{!s6¿, Oat. Lø/7+7

Blue+ri.aged TeaI L5 DOne
raported

-

ShovelLer 2L I Crlifornla, Lffi

êreenryinged. TeaI : 2 nono
reported

-

Irggser Soaup 2 BO¡le
reportodl

-
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General

Prev:ious sectíons have shon¡n ttr:is part of the l¡fissouri Coteau to

support a hearry nestÍng populatÍon Í-n years dren sprÍng water is abr¡nd.arrt.

It has further been shortrÀ that reproêu.ctíve suceess compares favorabLy with

other areas. The hlob and. kettle areas of the ldíssouri Ootear¡ are, then,

extrenrely r¡aluable to waterforvl. It is Íruportant that the present ecological

oonclitions be rnai.ntained. ancL if possible improved.

The Predatíon Factor

Most sportsmenrs groups upon revíew'Íng the section on rï[ests and.

Nesting Successn would. be qui-ck to advocate preclator eontnol canp*igns in l

l

spite of the wid.e spreaê beLief of biologists that such programs are both 
l

ineffeetive and. iI1 advised.. l[íser tnind.s wiIl refer to the seetion on

rrBroodg and. Reproductive Suceessü which shows that b.y the end. of the nest-

íng season tbe popuLation was i:l a thrifty contitíonr æð the juvenile

component TrlÌat night be consid.ered. satisfactory for the speeies, r:nder ,. .,,,:

it:::.,.-,,.

prirnitíve conðitions at Least. The high reproductive potential of water- 
.,,,.,:

fowl resuLting fron early maturity, longevity, fertilíty, and. abÍ1íty to : :

renest, d.ictates heav¡r mortality at some stage in the 3-ife cycle. In

view of titis, the low success of nests is not surprisång; admittingr of

coltrse, that suceess was lower than worrLd. have oceurred had the nests not ,.. '

been teonði.tionedÍ by the activÍties of the obse:¡rer. To i¡¡crease the

productíon of ðucks by predator control- i:c this area means an adjustment of

the rrtrol-e complex anùna-1 eoununíty. An atljustment rchich man has selcLom

bëen abl-e to make sucoessf\rlly on either ecological or fj¡ra¡rcial gror:nd.s.
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The trand û_se Factor

Manageanent pJ.ans often suggest changes in lanê use. This ås not 
,,

necessarJr here. The area remai.¡rs largely i¡r its pr5:u5.tive conclition

except that eattl-e h¿ve replaced. bj.son and. anteLope. Such mggect terraín

ean be usecl onLy for grazÍng

RanchÍ:og and. the productíon of waterforrL are not antagonistic ir.r tbis ,,,

areaö The ¡rr¡nþrous water bod.íes whieh provÍðe habítat for watert'owL also

elisperse grazj.mg, antl bring about ¡naxi¡¡um rafìge utilLzation. Abr¡nd.ance of

water and. d.ispersal of gtazing prevents the over rrse of urater areas, which 
l

resu1tsíntranp1ed.shore1inesand.ê¡!struatíonofemergerrtp1ar.rtsarrd'
i

ad.jaaent upland. eover. The j¡rtnrsion of sage, as sho¡v¡r ia Figure 5e índ.Ícates 
l

overgrazi:rg. Flhile ttris is probably tme of dry h-i-llsides, where almost 
,

arry grazing Ís- overgrazfut* 1t has no affect upon waterfowl-. Figure ¿$9

shou¡s the abunðance of grassy nesti:rg cover su:rror¡niling niost water areas

and. in other fígures the marry extensive comnr¡níties of snowberegr or 
i.

buskbnrsh, wleich are a conspieuous feature of the lanclseape, ean be seer¡. 
:.'

Grazing coulè be eonsid.erabLy intensjJíed. uithout aclversely affectfng the

area from a waterfopL standpoint.

The Water Factor

Ifnfortr,mately, al-though the hnob and kettle areas of the Mi.ssouni

Coteau are exoellent range la¡rd. ar¡d prov5.d.e id.eaI cluck nestÍng habÍtat,

the essentia-L eomponent, water, ís the least secure. Exeept for artifieial

Ímporrnðment's there is seld.on any carrlr over from the prevåous year and. both
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cattle a¡rcl. clucks are d.epend.ent on the spring n:noff for water.

To waterfowl returnÍag j¡ the spning tbe area can present one of three

situations. The ponds can be filled to the point vhere the water wil.L

last al.l season¡ partíaL1y fíl-J.eët so tha.t the wboLe area, after enticing

the tlucks to nest, will be dry by earLy sumeí, or they ea¡r be aLnost al1

dry anð the greater number of migrants rv:iL1 pass on. Ihe amor:¡.rt of

precípitation uiLl- of course have both a clírect ancl ínðÍrect affect on

the Loagevity of the'water areas. For the season to be eæ¡æ success-

ful fron a cluck production stanclpoint it was consiclereil essentÍal for

suffieÍent water to Last until August L5th.

Nothíng of eourse can be clone which w¿]-1 affeet the sprÍ:ag Level-s of

the poncls. If there ís abund.ant u¡ater the duck crop ís seeure, if there

is none the bird.s ïriI1 nest elserrlrere. Tt is the jr.r betweer¡ sítuation,

where the vater clisappears jn mid.-stumer wj-th d.isasterous resul-ts to

brood.s stÍl1 r.¡nable to f1y, Tvtrich eontains the possibí3-ity of improvement.

To ascertaÍn how often this sítuation exÍsts ít uras necessar¡r to

revíew the bístory of water leveIs i¡r the stuðy area. Sjrrce there are no

rvrittea record.s, a¡¡d. the hnnån memor1r Ís notoniousl-y frailr.the ru¡roff êata
a
i

for the nearest stre¡mr Moose Jaw Creek, !Íere used. anð coæelatecl rrith

lsoorm spríng oonðitåons Ín the area fron 19r+6 ta I95O. The assr¡u¡rtåon

was macle that tbe co-relation found. ôuning this periocL coulê be r¡sed to

establish w?¡at water cond.itions hatl. been ín the study area in the past.

lhe larou¡¡¡ Longevity of the water areas ctur5ng the periofl was also
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eomelated. rnith the preoípítatisn from ApniJ to July ineJ.usive.

The n¡noff ín Moose Jaw Creek Ín aere feet frorn Mareh to Jr::ce

Lncl.usive is shorir¿ jn Fígr¡re 59. lhe 1-ong te:ø, average :rrnoff ís also

shown.

Moose Jaw Oreek skirús the eastetm eiLge of, the ioteau from its orÍgin

l¡r lbsen Lake near the tonrr of Tellowgrass to the city of Moose Jaw.

Trih¡taries fnsm the southern part of the Coteau suppLy most of the water

but the last large strean joins about twenty-five miLes south of Moose

Jaw. Consequent3-y the n¡¡¡off figu::es are rnore valLcl for the Coteau,

forty niles south east of the study area, than for the study area itseLf.

It is admítteil that j:r some years there may be signifÍcant dlifferences

ån snovfall ancL rr¡r¡off eonclåtÍons ín two areas so situateð. llowever,

slnce frontal stoms eover sueh þroacl. areas l¡r thelr passage, ít is belíeved.

that significant clifferences wouLd. be the exeeptíon, and. th¿t the two

areas rryould. be generally si"rniLar.

The recsrcl.s extend. baek to L91O and. are complete except for L932 ønd.

for 19t+1 to L9l+5 l¡rclusj.veo I¡r 19114 the location of the guagirrg station

vas moved about twenty five miles upstream. The Clata after thís d.ate are

therefore not compl-etely eomparable to those prior to 1940. Tlowever no

.large tributaries ioin the creek between the two stations, and. ít is

beLíeved. th.at the srûaLl cl-ifference due to locaL nrnoff would not

sigruificarrtly affect the co-relatioa.
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the total precípitation from ApråL to Jaly incl-usive anð the Long

tem average for the same months ÍE also shovr¡¡ i¡t Fígre 59. The nearest

meteorologícaL statÍon is at Moose Jaw aÞout twenty miles to the east a¡¡d.

the data for this station were useô. Since the stuêy area is about five

hr¡ndrecL feet higþer than the eity of Moose Jaw, t,he tnre precipitati.on

nay be a LíttLe hÍgþer êue to the upslope affeet.

Two weeks were spent i¡o tbe stuily area in earl-y July L!l¡.6. At this

tfune only a few pond.s sti1l he1d. water a¡rd. it was esti.natecL that the area

wouLil be al¡nost cornpletely Ary by August flrst. That spring the n¡noff

in ¡fioose Jaw Creek was about 22rCÆÆ: aere feet, just slightly below the J.ong

tÍme average. Preoipitation to the enð of June ms 5.59 Í¡lches. In July

l+.10 futehes of raÍ¡r fell bni-ngir¡g the total for the four month periocl to

just slightLy above the long teræ average. Sxeept fsr artífíeial

Srnpormdlments the area was reported. to be dr¡r on AWust first.

rn 1947 n¡¡roff Í"n Moose .Iaw Creek vas ly'ar0oo aere feet anå the pre-

cipítation fron April to Ju3.y i¡rclusíve J.J6 i:rches. This cornbjnation

of n¡¡,roff a¿d. precipitation proèucetl the sÍtuation ehorvn for l9lrt in

Figure !8. SÍxty-fíve per ce,trt of the potholes, å4 per eent of the hay

sLougþs, ar¿d. 1O per eent of the sloughs were dr¡r by Àugust l5tht but

there was abr¡ndl.ant sater in the area to carrTr the ch¡.eks through to the

fl-fing stage. ConclítÍons were sÍmílar on .ÀÌrgust L5thr ];ilß¡ aLthougb

Ítore areas contaj.¡nedL water, ref3.ecting the recorrü n¡r¡off of 1O!r0@ acre

feet that year. these areas remaÍneÉL in existence Í.n spÍte of belor¡¡
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normal precipítation ðuri¡g the period.

Hot dr¡r neather colltiril¡ecl tlrougb August and. September i¡r 19À8. ^å,s ..,.,1 "

a result by freeze-up the stutly area was aLraost clr¡r. Rr¡noff in Moose Jaw

Creek in L9l+9 e'nour¡ted to onþ 9r0OO acre feet, eð on üfay [th only 76

(or 2J per eent), of the poncls eontalr,leiL vatèr. It was esti¡matecL that ,,,.,' ,

'-'':
nany of these wor¡lcl last onLy trc weeks.. fhe .area reas repo'teil a]¡ost 

,:!,,:,,,,:;;,,:,;l;,,

conpS-etel-y dry except for artifÍcíal Írapounclments by .Iuly Lst. Although

water conclitlons $'ere very poor Í¡r the spríng of 1949 a census ea:ried. out

May l¡th inclíoated. that al¡nost a noiila]. population of mal.larrd.s a¡rd. pintails

hadl establishedl. terrÍtoríes and. were begirtnÍag to nest. It ís rmfortr¡nate

that the uLtl¡rate fate of these nesting atternFts is r¡r¡k¡own.
:

It¡ L950 tbe n¡¡roff in Mosse Jaw Creek was JITOOO acre feet anê the

precipitation 6.91+ jnches. fhis conblnation proËluceè the situation shom

Ín Flgr¡re 58 when 55 per eent of the pothoLes, 12 per oent of the hay 
:,,,.:;...,..:.,

sloughs and. t+ per cerrt of the sl-oughs were dr¡r oa.â.ugust L!th. There was ,':.t:,;''

more water in the area on August first 195O tha¡r in eíther L9t+7 or L9lÉr ,',;;:,',:'

al-thougb in those years n¡noff ryas greater. Precipítation i¡r L947 al-so

exceecl.ed. that of L9fu, anð Ín 19rr8 ft was absr¡t the sane. these dlsorep-

aneÍes are probably dtue to the ínaclequaey of precípitatj.on as a measure of ,..;,. ¡ ,

i.l -:t::-

weather coadítions as they affect evaporatåon. Cloudy cLays witbout rainn

average teruperatures, and rnost important the anormt of w:ired., woulcl al1

ter¡éL to êistort the reLatíonship. Data on the n¡r¡off for L951 a-re not

avaiLabLe, but Lt is }rnonn to have bes¡ weLl- sbove nomal. anô comparable to
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to 191É. water was still abunclant in the area on August l5th.

ft ls obvíous that the spring rruroff is the faetor dníeb determines

how mlch water the pond.s wi.lI eontain i¡r the springr flrð horv rnany wiLl
stiLl oontain uater by å.ugust fi¡st. T,feather from April to the end. of
July has an 5-u¡rortant noä.ify5:rg influence, of which the ar¡o1¡nt of pre-

cipitatioa ís at least a partía1 eqpressåon.

lbon the 19l+6 õata it is apparent tÌ¡at a n¡noff j¡r Moose Jaw Creek of
22IOOO acre feet i.nëLieates a condition of water shortage in the study a,'cea,

r,vhere, in spite of above no:mal preeipitation, the nvÏ¡ol-e area is il¡y by

AugUst fÍrst. IB l950'however, when the n¡noff in Moose Jaw Oreek vras

35rW acre feet, there was sufficient water l¡r the area to maÍrataj:a goodl

sÞte¡ cond.ítùons to Âugnst L5th even though precipítatíon vas a Little
belsrr normal. The critical pofnt therefore l_Íes somewtrere between Z2TOOO

ana 3510@ acre feet of rr¡noff, and is assumed. to be, for pur¡roses of

analysisr 29r00O aere feet. It should. be noted. that this is above the

long te:m arrerage :renoff.

An analysis of the a:¡nual spring runoff i¡¡ Moose Jaw Creek, (figure !!),
since 191Or for the thírty-eigþt years for wârieh d.ata are avaíIabLe shows

that onLy ln twelve years, (inctua:ng 1951), vras :r¡noff above rrhat night

be ealled. the ttsafe 1eve16 of 29rO0O acre feet. Dur5:rg each of these years

the amorrnt of preclpltation, though someti¡nes slightly below nozrnal, eon-

firms the f-i&elillood. of a goocL ilcluelc yearil. It ís Ínteresting to note
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that four of these ttgood duck yearsn have oceumed. si¡rce Lgt+6. rn
fourteen years the rrrnoff has been betwee¡r Srooo a¡¡d.29ro0o acre feet,
Índieating a hazard.ous eond.ítion for uaterfo¡rl sÍmifaï, to that of lgl+6

ancl' 191+9. I¡r most of these years the sqnalL nrnoff has bee¡a fol.Lowedl by

beLow norual precipitation. The area has been almost completely dry jJr'

the spring in eLeven years, r*rer¿ n¡¡roff has been below iig¡e [gl+g 1eve1 of

4r0ffi acre feetr üd worrld. attract few nestÍng ilucks. T¡r some years the

preeipitation has been above noraaL foll.or+ing a sprlng of almost no rrxroff,

but tb,Ís woulcl have Little affect oa the conåitíon of the area.

CIonelusåon

trhron the above ít can be appreciated. thâtr aJ-though this sectíolr of

the Missor¡ri Coteau ís tÉgbly d.esirabLe duck breecling habitat, in the J.ong

te:m v:ieq, produ,ctiv:ity is severeLy curtailed. i:r about two out of three

years due to Laelr of water. Assuning th¿t the past is a mirror of the

future it se€uns safe to eonclucle that tbís eond.ition will- eontinue.

There i.s no Ì?ìay in vtrich rnanagement ca¡¡ i¡f}¡ence runoff of pre-

eipitatíon, but it seerns that ar*ificíaL impor:nclments of suf?icíent cLepth

to withstand. years of low n¡noff have a real. value here. Thís Ínvestíga-

tion has shorrn. quíte conclusively that there ís a d.efi¡¿ite r¡ove¡nent of

sti1l fS.ightless clr¡.ck brood.s to sloughs and. the êeeper water ef artíficial
lsporrndrnents in late Juþ anel. August, even i¡r years rrhen other water is
abund.a¡¡t.

Sueh |tsalvage areasft ca¡r be d.eveloSecl by seneral d.ífferent rtr€anso
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fhe constructíon of d.eep dugouts Ín tbe bottoms of the deepest sloughs

shouLd pror,ldd.e water for broods untíl they are abLe to f1y. The usual

t¡pe of dugout however, lråth steep sides and. d.eep water, offers little i¡l

the rmay of foocl or feed.j¡rg'areas to sh,all-or¡r feed.ing dueks. The sma"Ll- area

of water rvtrich can be producecl by tbis means is also a¡r r¡ncLesírab]e feature.

Dams on shal"lors dra¡¡rs where at least six feet of water can be he1d.

at the dlam face, and. a mi¡rjnr¡m of one haLf acre of water inpor-rnded.r seem

ts be the best solutíon. Such areas provid.e sh¿llow water at the upstrearn

end. a¡d. for at least a narroïr aone a).ong the shores. They provitle a situa-

tion vÈrere both aquatic and emergent plants carr develop. Sueh açeas

rpould. Last througþ at Least one season dren there was no n¡noff, (tottr

Campbellts a¡rd. Andrewrs da¡ns eontaineð water aLl throudrL 1949 rrhen the

rest of the area rqas d¡y), and. ï,ith a favorable i.¡rterspersion of wet a¡rcl

drry years, d$t never þ.6 d.IS. They could- not of course surrrive a

drougþt such as oceurred. from 1929 to L9&O (Figure 59).

The draiir¡5ng of several water areas j¡rto one ís also a sound methoð'

of ereatÍr,rg suítabLe salvage areas. At Least sj¡c feet of v¡ater shouLcl be

províc[etl.. fhe ponð showr Ín Fígure J as D.[I. No. t haË'r never been clr¡r

since it was br¡fLt ín 194.o in spíte of lov¡ n¡noff in 19¿+¿rr 19h5 and Lg49.

Such areas Brovåd.e more shalLorr water than ðugouts a¡rd also bave the

possibility of d.evelopÍng both marsh a¡¡d. aquatic vegetati.on.
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In selecting the t¡pe of d.evelopment to provåd.e frsalvage pondsÉ for

a speeific breedÍng area the first choice should. be between d.ams or draj¡-

age proJeets. There ís Little to choose bet¡¡een the two from the sta¡rcl-

poi-at of ha.bitat so the choice becomes one of eeonomics. Ðugouts shoulcl

be built only as a last resort.

The l¿vestigatioa has shoun that cluek brood.s are higþy mobíIe, and.

the concentratÍon of brood.s on slougþs and- artjficial impotrnciments ind.icates .

that they have the abílity to locate and. move to what appears to be pre-

ferredl habitat. I-n view of this, it seems that one salvage area per guarter

seetion, (four to the sEuare nile), should. be sufficient to salvage the 
l

ctuclrlings in an area. If the areas cl.eveLoped. are exeeptional-Iy smaL1,

more rnây be reguirecl.

Th1s progra.n Ís econonicolly feasibl-e because'the eost of sueh srnaLL

d.ams is smalL ahd. maintenance Iow. Ðrainage projects have the aêdÍtional

advantage of requiríng no maj:ntenance. Thus although suctr areas rnay

actua1.1ybereguired.on1ytwooutofthreeyearstheircoastructionis

'warranted..

l\rrther clevelopment of this program on a Large scale call-s for

reconnaísa¡rce of the entíre Missourí Coteau to ascertai¡l where tracts of 
,..,,'i,.,:,.

habitat sÍnil-ar to the stuêy area exlst. Érob ar¡d. kettle areas, and. other

Landts wh.ieh can onLy be used. for grazin g, ave the only rpaterforrrL habitatE
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on the prairies vh-ich are .safe fron the advances of agriculture. The

,, ô.evel-opment of such areas forwaterfowL procluction is eompl-etely in
l

accord with present la¡rcl r¡se. It presents the opportr:nÍty for wise



sutflfiÂRr

(1) Tho eoo}ogy of nestùng saterfowL on a for¡r and. one-quarter Bquaro

I ' 
nLle area in tl¡e Missor¡ri Ooteau of Southern SaEkatclrosen was 

::::: :.:

studied, inteusively ln LgLtíî, L9tf7 and Lg5O, e¡d on a reduceê j"'::'ì"""i:'

soaLe in lpllo

(A) The stu{y erea oontal¡.ed.26L wator ãFêaBr Tlrese rere olagsÍfiecl as 
,,,,., .,t,,

potJooles, sloughs or hay s1ougþ-s oa the basis of tåe assoeíated fLora 
:':' t".:":

a¿d. secsnd.aríIy on size aad longevity. ." '''t;'i11.

ø) Ibe neetú.ng populatlon was oomposed almost entirely of surf¿ee f,eeding

speoies,,(Anatiaae).Ihe¡lopul.ationperEf[uaremÍ1ewasó8pairsi.ra

tgh1, 69 in 19¿+8, 62 ia l)jO and.75 ía Lg!I. These populations were

greatly in exceEs of ttre provÍneial ar€rage end are only exceeded by

Evaasr d.ate (19h9) for the tfinned,osa Potholes Ín Manitobao :

(l+) Forty-s¿*¡¡ percent of tlee ¡rests r¡¡der observatfoa tere successfirL

ia 191+?, ]8 peroent i¡o 191+8 a.rad L7 pereent in lpl0r OvErall. sucoess

for the tbree years Yre;Ê V7 percent. $le sueoees in 19h8 cæparcs

favorably wÍth tlae rosults of most rorkers in otber sreasr but i¡

subsequent years, and sverall, the Euceess sas re!-atively low. Tbere

was evid.enco of cot¡siderable renesting.

(5) Brood counts nade ia \p!O and 1$!1 showed that final re¡rroduotive .'

suecesß was greater tha,n that ind.íeated by aesting stndieso Fort¡r-

two pereent of tloo nesting pairs produced. broods in tpt0 and lr7 Per-

cent i.a 1951. &e productiou per sqluare miLe was 2þ.8 broods ire 1950

and. VF.V in Lg|L. ThiE is well above tJre provinelaL average but th9

perceat Êr¡ccess is sonelrhat less than that for¡nd in the Min¿edoea
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FotlroLes in Manitoba in 191+9. Reproduction ia lpþO was eonsiclered

adequate to eusure a retr:rn of nestirg ducks to ttre area ia L$L at

Loast cqual to the 1950 population. leprodnction ia 195I shoulê

have been Eufficient to effeet aia i¡'erease i.n Lg52.

(6) Slough t¡rpe areaa wero for¡nd, to be of greatest value to waterf,oul

duriag botl¡ temitorial and brsoding phasos of t'h.e reproduatÍve

oyc1eo Eay sl.oughs wero used by torrd.toríal palre d.urÍng t'he oarl.y

spriag before the emergent grasses beca¡re too tiaick. Brood use was

almost aLl csnfi:recl to tJre early part of th.o brood so&sooo Utíl-

lzatl.on of potJroles was lowsst of aLl, but was four¡d to i¡crease lrith

size. Artifieial f.opormclnents were not very attraetive to aesting

ducks, br¡t were uead to a YerY high degree by late srmner brood.s.

Íre nt¡raber of bancted females retrappecl in the area ía years sub-

sequent to bandiag, indicatee a dlofiníte retr¡rn to the sane area to

nest¡

(n Eviclenoe 1s preseatod to sho¡r that the liuitiag faetor oa waterfo¡rl

production in this area 1n two out of three years is sater. For

reproduction to be satisf,actory sr¡.fficient ratsr to oarry tl¡o duak

orop tärough to t&'e flígþt stage uust be available untiL at least

August L5th. $le amor¡nt of spri¡g n¡noff largely detertiaee wbat

oond.itions wiLL be sn Áu.gust 15t¡r. Þecípitation aucl assooiated

weatbor oondLtions have an fmportant nodifling influ€tro€r

(8) It ÍE conclud.ed, that the constrn¿ctíon of a¡tificial imFountuents of

sufficient depth to Last tfrrougþ d.rXr seasons rúill naterially in-

oroase the n¡mber of duoks produced. ín areas such as tl¡is. Dans on
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shallor draws, or tl¡e d.ra5-nage of several ¡rotholes iato oae, produce

better raterforl habÍtat üean dugouts, whieb should be oonstn¡cted

on-ly as a laÊt rosort. the mobility of duck brood,g ras found to be

suah that four strategÍcaL1y placed develo¡ments por square milc

wonld. províde ad.equate salvage areâso

(9) å. program to develop the Missouri toteau for groater waterfowl

¡rroduotioa, as outline above, Ís reeømencled,. Í¡is ts invoLvs

first a blologiaal recounaissance of tl¡e kaob aad kettle areas of

úe Goteau wloieh are nor adeguately mapped., and tbea ínitiation of

a constfirction program where u¡ater conditioas and land. uee rarra¡to

:.t'::t--
:._:_,-::
:-1-::i::
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