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Introdustion.

This report is one of a oomtimuing study, the purposes and teshnique of
which have already been set forth. It had its origin in Saskatchewan, Canads,
in 19343 it was continued in Alberta in 1935, The results of those first two
years' work have appeared in printed form, USDA Circulsr 433, Crow-weterfowl
Relddtionships, under date of e, '43].

In 1936 the soens of the studies was shifted to the lower Souris Refuge
in North ™akota. Their character likewise was altered and enlarged. Less
exclusively a study of the relation of the orow to nesting waterfowl, it became
8 broad program of research into all factors and conditions that affescted the
welfare of nesting waterfowl ,coupled with an appraisal of the wildfowl production
capscities of that area. A manusoript report on the resulte of that year's work
has been submitted.

This eontribution to the sontinuing study discusses the results of field
work of the spring and summer of 1937. In submitting it, the writer wishes to
acknowledge the great help given by Nr. M., C. Hammond, Biological Aide, stationed
at the Lower Souris Refuge who shared equally the duties of nest inspection and
recording and at the clese of the work prepared his own report on the summer's
work which was transmitted to the ligratory Waterfowl Division., Two tables
appearing in Mr. Hammond's report have also been inocorporated in this manuscript.
¥ith respest to figures in certain other tables presented here it may be
explained that they may be somewhat at varianoce with similar date submitted by
Mr. Hammond, This hes come aboutWMrough & review of all original evidense and

notes gathered during the past summer, resulting in some ohanges of interpretation
here and there. In no case, however, do the altered figures greatly change the

eoneclusions reached,

Full scknowledgement also is being made of help rendered by ir. Henry



and the rest of the Refuge persomnel as well as the C.C.C. boys, without whom

only a small frastion of the nests sould have been losated.



Relative Abundance of Species of Nesting Duecks.

In Table 1 are presented date slhowing the relative abundance of the
several species, as they appsared both in 1936 and Y937 on the Lower Souris
Refuye. Of the six speciss bast rapresented, it will be noted that the pintail,
mallard, and widgeon showed increased in 1937 over 1936 while the blue-winged
teal, gadwall, eand shoveler were represénted by relstively fewer nests., Oute-
standing in these fluetuations is the iotable in&rease in the number of pintails
which rose fron a resorded 17.5 percent of the tota) in 1936 to 27.5 in the fol=-
lowing year, thus permitting this speciss to displeace the blue-winged teal as the
leading species on the Nefuge. Of interest also is the marked increase 'n the
relative number of mallards even though this specles rose only one place Hth
to 4*th) 1in the order of ahmdance. °f the leadirg species the shoveler showed the
most pronounced decrease in relative abundan-e, its nests comprising only 10.4
perecent of the takal in 1937 as agalnst 20.0 percent in 1936, with a resultant
drop of thls species from the second to the fifth place in order of szhundance.

The oarly use of 2 nest-hunting crew in 1937 had an importanrt influence on
the marked increese in the total number of pintail nests found in that year, yet
even when the results are appraised on a percentege basis it is noted that,
proportionately more pintail nests were found during the period May 1% to June 19
in 1937 than in the same period in 1338. .In the earlier year 23 of S5 of° 27.1
percent of the nests found were of pimtsails while in 1937, 144 of 406, or 35.4
percent of the nests located in the sane early-season period, were of pintails.
It is quite possible that the pronounced shift of the duek-nesting area in 1937,
discussed on page ___ also played some part in the relative abundance of the

species by providing environments and nesting sonditions better suited to those

specles that showed an increase in relative sbundance. The more thorough coverage
of the refuze by the nest-hunting crew in 1937 gave results that represent a

truer picture than that obtained in the previous year,



TABIE T .=-=Relstive adbundanes of speocies of nesting ducks

1936 1937
Tumber of % o  Order of “Species Order of _ Number of ¥ of
Nests Total Abundanee Abundence Kests Total
89 - 17.5 4 Pintail 1 148 27.5
84 21.3 1l Be-m, Toal 2 93 17.5
72 18.5 3 Gadwall 3 9l 17.1
b1 9.0 5 Mallard 4 87 16.4
78 20.0 2 Shoveler L 55 10.4
23 5.7 ] Widgeon 6 40 T o6
9 2.2 8 Gre-m. Toal 7 8 1.5
13 3.3 7 Redhead 8 £ o8
8 20 9 Canvasback 9 3 .6
2 0.5 10 L. Seaup 10 2 o4
11

1 o2
530 #/  100.0%

0 0,0 11 G. Seauwp

_‘.Zrho gross number of which oomplete or partial histories were obtained.

‘_'/‘!’ho mmber of nests at which histories were completed.




Distribution of Species on the Refuge.

A perussal of the data obtained during the seasons of 1936 and 1537
fails to diselose any marked segregation of individuals of the same species
in partiocular arsss further than {3 —Fa&c¢®H that the deep water species
nested close to water channels or deeply flooded sections, Of the shoel-
water speciaes one usually found a general mixture of speciss in each of the
major nesting aress. For instance, of the 142 nests located in the ex-
pansive area opposite Headquarters and south and southeast of Highway 14,
during the summer of 1937, 57 were of pintails, 19 of mallards, 21 of gad-
walls, 17 of shovelers, 14 of widgeons, and 14 of blue-winged teal. In
1936 this same area was the site of 19 nests of which 8 were of pintails,
8 of shovelers and 3 of redheads.

Vhat was known as Brandt's field harbored, in 1937, the nests of
11 pintails, 6 mallards, 4 gadwalls, 3 shovelers, and 1 each of widgeon
and blue-winged teal., In 1936 this same field contained the nests of the
following: 12 pgadwalls, 8 pintails, 3 shovelers, 3 blue-winged teal,

2 mallards and 1 widgeon.

In the area designated “west of patrol road”, there were studied
in 1937 the nests of 32 pintail, 11 mallards, 10 shovslers, 8 gadwall,

5 blue-winged teal and 2 widgeons. In 1936 this same area supported the
nests of 7 shovelers, 7 pintails, 3 widgeons, 3 redheads, 2 blue-winged
teal and 1 each of lesser seaup and mmllard.

"Ison Island”, under the conditions of extreme aridity in 1937
supported the nests of only 6 gadwalls, 4 blue-winged tesl and ],Aueh of
gadwall and widgeon. In 1936, under favorable water level donditions

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

-]l -



5 mallards, 4 shovelers, 3 widgeons, and 1 greem-winged teal.

"Newburgh Island " harbored the nests of only 2 gadwalls, 1 shoveler
and 1 blue-winged teal in 1937. In 1936 there were recorded nests of 21
showelers, 14 gadwalls, 14 mallerds, 11 blue-winged teal, 10 pintail,

3 widgeon, and 1 each of redhead, lesser scaup and green-winged teal.

In the sweet clover fielld west of the C.C.C. oamp, where there was
a greater uniformity of cover type, a similar divsrsity of duck inhabitants
appeared, In 1937 the nests studied there consisted of 7 blue-winged teal,
S ¢adwall, S shovelers, 2 mallards, and 1 pintail, while in the previous
year there was an even greater varlety of nesters, including 8 mallards,

6 gudwall, 5 blue-winged teel, Z pirtall, 3 shovelers, ] widgeon and 1 green-
winged teal.

Other instances might be cited to show that the geveral specieg of
shoal-water ducks on the Lower lLouris refuge sre not partial to partieular
areas, At the present time the process of reverting to natural cover types
has just sterted. Zverywhere there is =& great diversity of plant growth
on nesting grounds for these species, -mush of this growth being of weeds
that came in with egriculture. It is possible therefore that when distinot
osover types and more uniform plant assoocistions again become esteblished, we

may find & certain segrecation of srecles not now apparent.



Shift of Prineipal Nesting Areas from 1936 to 1937,
Loatern. Seve

Hammond, in his masnuscript report on the "Duek=nesting Studies on the
Lower Souris Refuge, 1937," has discussed in some detail the marked shift in the
location of the prineipel nesting areas in 1937 compared with those of 1936,
This shift is elearly shown in the dual map attached to this report. Despite
the fact that coverage of the areas in the two years was not identieal, there
is no question but that the observed shift in the prineipael nesting areas was
a real one, and not one resulting from variations in the degree of thoroughness
with which the areas were searched .ﬁz the two years.

The relative searcity of nests in 1937 in the areas known as Ison Island
and Newburgh Island, it is believed was directly associated with the low water
level prevailing in Unit 341 in that year. In 1936 levels were at a higher and
more favorable point and created, of these two areas, two long islands bordered,
on the one side, by the river and, on the other by a slough adjacent to the
bluff,

Insofar as water levels may have had a bearing on the matter of nest
location, those prevailing in 1937 at the southern end of "nit 326 appear
to have been close to the optimum. Unit 332, as a whole, however, might be
mede more attractive for nesting shoal-water ducks if its water level were
lowered several inehes, thus produeing more nesting area in Sestions 29, 28,

32 and 33,

When the gates in structure 326 are eventually closed and the Unit
flooded, nesting shoal-water ducks will be eompelled to move southeastwardly
to points where suitable sites again will be oreated.

The notable shift in the location of nests from the Ison and Newburgh
Island areas to that near structure #}326 may have had an influence on the

higher degree of suocess attained in 1937 by its heving removed many nesters
from the areas mentioned which were heavily infested with skunke in 1936,

e



Density of Nests.

On the basis of the number of nests sctually found on 1490 acres of
prime nesting area on the Lower Souris Refuge in 1936 a nest density of one to
every 5.8 sores was computsd. ‘ssuming that only half of the nests were
found by the ssarching orews an estimeted density for these areas of one nest
for every 2.9 asres was considered a oonservative appraisal., This estimate
was made for limited and what were considered the most demsely populated
portions of the refuge during that year. Had the estimate been extended to
include the thinly populated sections, or those wholly devoid of ducks, the
mumber of eeres per nest would have been mush greater.

In this connection the personal opinion of the writer was ventured to
the effect that "should the times ever come when the Lower Souris Refuge (or
any other similar refuge) will harbor, within its boundary, duck neste in the

density of one nest per five acres the area will have resached a produstion

oapacity far beyond my expectations”,

In discussing cur=studiss—of nest concentration in 1937 T have teken
the liberty to make use of two tables prepared by '#r. Hammond, which appesred
in his report. The first of these, (Hammond's Table IJI), table L of this
report, diseloses the number of nests and the acreage of five prime nesting
aroas of that year. In the asggregste thers were 343 nests on 1360 acres of
land, an average of one nest found on svery 3.9 acres. If the assumption is
essentielly ocorreot that, after thorough search, only half of the nests are
found, these prime nesting areas would have supported, in 1937, one nest on
about every two acres, as againgt one for about every three acres in 1937,

An appraisal of larger units of land, ineluding nevertheless all the
important nesting aress, brings forth the interesting information found in
Table 2&__ (Hammondts Table I, with certain additions). Here sections or

-1-



portions of seetions are used as & basis of appraisal and the same allowanse
is made for the number of nests overlooked by the crew. Totals at the bottom
of this table show that 3560 acres of nesting ground supported 275 discovered
nests, a retio of 12.9 acres per nest, or, if half of the nests had been
overlooked by the orew, a ratio of nesr 6.5 acres per nest.

Teking into oonsideration all the land of the refuge embraced in these
saveral sections we find a total acreage of 5900 involved whish supported a

computed 550 nests or 1 nest for eveyy 10.9 acres.

Table IC..
(Hemmond*s Tsble III)

Nesting Concentration on Prime Nesting Aress, /73 /.

Area . No. Aeres ‘Y Yo. Nests
West of Patrol Road 23%0 | 76
Seetion 3 (T155N R78W), eliminating % es 480 167
water and under eultivation
Brandt's field 240 27
Seetion 2,2 (T159N R78W) 320 49
Area east of river and between dam #332 90 22

and highway (T181N R79W, sect.l19)
1355 i3




(Hammond's Table I, with additions)

Table

i,

Nesting Coneentration on All Nesting ireas Surveyed.
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The Effect of Human Intrusiomn.

The possibility that intrusion by the observer may tend to inorease
nest destruoction by predators is a matter of utmost importansce in nest-
history studies., It was given serious oonsideration both in the Canadian
studies of 1934 and 1935 and in the work done on the Lower Souris refuge in
1936, In the latter year a comparison was made of the extent of damage
by skunks in the nests under regular observetion with the extent of similar
fate at nests that had been terminated when first found and hence unaffected
by the nest observing activities. Kotes taken at 46 duek nests, the
histories of which had been sompleted when disecovered indisated that 39
persent of them had been destroyed by skunks. On the other hand, 30.4
pereent of the nests that had been under obserwvation were destroyed by
these mammals.

During 1937 eareful note likewise was kept of nests that had ter~
minated when discovered. Of a total of 107 nests so discovered, 34 or 31.7
percent had hatehed, indicating a degree of suscess far below that attained
at the nests wnder regular observation where 69.3 percent were hatohed.

With respect to depredations by skunks, & loss of 27,8 percent was
recorded at nests terminated when found and a loss of only 6.4 percent at
the nests studied. At present thero is insuffieient evidence on which to
make any reliable deductions with respect to the effect of human intrusion
on depredations by foxes, mammals that made their first notieeable inroad
on dusk nests on the Lower Souris refuge in 1937, It is quite possible that,
in the case of predators that hunt largely by seoent, we may eventually find
that intrusion by observers has an influence. At present, however, the
extent of fox depredations on the Lower Souris refuge is not outstanding

R § v



and until it does reach larger proportions, the effect of sueh intrusion
will have little effest on the duck population as a whole,

At present we have before us the results of two years' comperative
appraisal of the fate of nests under observation with those that had
terminated before the observer hed discovered them. In each case evidence
pointed to a greater degree of destruction at the latter group of nests and
in 1937 the difference was marked.

Whether we are warranted in sscepting this evidence as thoroughly
eonvineing and applieable still is open to some question. This is brought
about by the fact thet destroyel nests usually are more conspicuous than
those at which there has been s successful hatechs The scattered egz shells
and the disrupted nest end d own are more readily eaught by the eye than
the nest from whioch the young have left in a normal manner and in whieh
the egg shells may be nearly as well concealed as before the hatsh. Possibly
a oareful check at the close of the nesting season of all nests in an
area selected as being comparable to one on whioh nest studlies are being
conducted will zive & better answer to the effect of intrusion by observers.
Such a program ean be carried out satisfactorily only with the aid of crews

carefully searching every square yerd.

-z-



Results of Nest Observations

In 1937 a total of 572 duck nests were under observation on the Lower
Souris Refuge., At 566 of thess nests histories were completed and the
data thers obtained ffiym the basis of discussion for most of this report.

In table _i{ is presented in condensed form an analysis of the fate
of these 566 nests with similar data obtained from 351 nests studied on the
same area in 1936,

Hatchings., -=- Hatohings took place at 392 of the 566 nests (69.3 per
ocent), indieating a substential improvement over the hatchings of the previous
year (54? per oent)., In recording sucosss at these nests it must be ex-
plained that not all the eggs pfesent in these "suecessful" nsests produced
young. There were cases of infertility, embryos dying, losses of one or
more eggs to predators, accidental breakage and other factors that tended to
koep the results even at "successful" nests something less than 100 per cent
hateh of the eggs lald.

In the 392 successful nestl a total of 5:;§‘ogga were laid of whieh
2850, or 38,5 per cent, produced young. The loss of 1l.5 per cent of the
eges In sucoessful nests was somewhat greater than that recorded in the
successful nests in 1936 when an egs loss of 9.6 per cent was noted. =&a

Appraising the results of the season's hatoh on the percentage of young
produced from all egzs laid (both in successful and unsuccessful nests) a
hatoh of 2850 out of 4505 eggs, or a poaoentnggﬁks.s, was recorded. Fate of
the eggs leaid by the various species is presented in Table ;Za__, where it will
be seen that the success of the six best-repressnted species as determined by
the percentage of eggs hatched, follows closely the results obtained by

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



Table 1¥.. Outcome of 566 duck-nest histories recorded on the Lower

Souris Refuge in 1937 compared with similar data obtained in 1936 on tho same

Refuge.

Outcome Number Percentege Number Peroentage

(1937) :  (1937) (1936) (1936)

Hatohed (some with reduced broods) 302  69.3 191 54.4
Destroyed by skunks 36 6.4 107  30.4
Destroyed by crows 20 s 3¢5 6 1.7
Destroyed by foxes 12 2.1 :/ _’:/
Destroyed by miscellaneous causes 7 1.2 3 1.0
Destroyed by unknown causes 51 9.0 25 7.0
Deserted 44 7.8 12 3.4
Unknown fate 4 o7 7 2.0

Totals and averages 566 166.0 /Y 166.0

:/ No def'inite evidence of destruotion by foxes was recsorded in 1938,



Destruction by Skunks.== Returning now to further eonsiderstion of the

data in Tabls ;Ef;. it will be noted that, although the single outstanding
predstor of 1936, the skunk, still held that position in 1937, its destruotive-
ness was considerably lowsered. Only about 63 per cent of the nests were des-
troyed by skunks in 1937 as against 30.4 per sent during 1936, OUne, and
posaibly two, ciroumstances may have contributed to this lessened skunk pres-
sure. Ons was the removal by trapping during the fall, winter, and early
spring of 1936-37 of 442 skunks from portion$ of the Lower Souris Refuge. This
was done with the definite purpose of learning, experimentally, what effect
such trapping would have on waterfowl produstion.

The other factor having & possible beering on lowered skunk pressure
is the fact that two expansive areas known as Ison Island and Newburgh Isfiedd
whieh harbored most of the nesting ducks in 1936, were only sparsely populated
in 1937. It was there where mich of the destruction by skunks took place
in the earlier year,

On Ison Island these egg-eatinz mammals had destroyed more than 57
per cent of the 42 duck nests in 1936, In 1937 there was only a goant dozen
nests looated on Ison Islend. In the other area,located on the west side of
the Souris River and extending from the Soo lLine Railroad bridge nogth to
the Newburgh Bridge 77 nests were studied in 1936, of which 33.8 per cent
were destroyed by skunks. In 1937 only 7 nests were found therse.

One cannot therefore fully evduate the benefits of skunk control until
more nesrly comparable areas and similar conditions of duck distribution
present themselves. By all means the experimental control of skunks and

pdrtinent nest observations should be continued at this refupge.



Table W . Fate of the eggs laid by various species of ducks, in-

eluding those in both successful and unsuccessful nests,

Eggs laid Hggs Hatohed Eggs destroyed or Perdentage
failing to hatsh produeing young

Pintail 1005 613 392 61.0
Blue-minged teal 352 640 212 751
Gadwall 763 533 220 708
Mallard 669 373 296 53.8
Shoveler 497 290 207 5843
Widgeon 301 187 114 62,1
Green-winged Teal 70 38 32 54.3
ledhead 36 10 26 Z .8
Canvasback 38 5 33 13.2
Lesser 3eaup 16 16 0 100.0
Greater Seaup 10 10 0 100.0
Unidentified ducks 258 136 123 523

ToPAL 4508 2850 1655 653



Destruction by crows. =- An inorease in the percentage of nests pilfered by

orows in 1937 (3.5 as against 1.7 in 1936) apparently is a reflection of & lessened
effort made to keep thess birds under close control. The shift in the nesting area
also may have had some effeot as has been surmised in ocomnection with skunk
depredations, Fven with the decreased ektention being paid to the control of orows
this year, their depredations were not outstanding on the Lower Souris LFefuge. A
real test of the importance of crows in waterfowl production on this Refuge will
oome only when water-supplies will permit the flooding and the occupation by ducks
of areas close to timbered tracts in the southerm part of the refuge.

Destruetion by Foxes.-=Although foxes were known to be present on the Lower

Souris Refuge in 1936, no one connected with the nest studies in that year hed
seen any fox during the summer season, Nelther was any inofiminating evidence
uncovered to indicate that these mammals wers feeding on duck eggs. During the
winter of 1936-37, however, s number were trapped on and sbout the refuge and
throughout the summer of 1957 red foxes and their tracks wére seen frequently,
both by those conducsting these studies and others working on the refugs. OCne
den gontaining 5 pups was foumd in an area whers many ducks had nested in 1936
(Newburgh Island), It was the conoensus of opinion of residents in the vielnity
of the refuge that foxes were increasing.

The evidence on whish the destrustion of 2.1 pereent of the nests is
crodited to foxes is, beesuse of the difficulty of identifying their tracks and
signs in & marsh area, not as reliable as it might be. Cireumstantial evidence
and the frequency of certain types of nest-destruestion found in areas where foxes
were known to exist had & bearing on the deoisions. The total sbsence of tracks
on other signs or egz shglly, with little or no disruption of the nest down,
ocame to be looked upon with suspieion in areas where foxes had been seen., The
tendeney of a young captive fox, at refuge headquarters, to carefully pack up
hens' eggs and remove them to a coprner where they were buried without bteing

-4 -



broken strengthened the belisf that red foxes were to blame for egpy removal at
nests where there were no conspiouous signs nor other inerimineting evidence.

An attempt to apprehend the predator in this type of destruetion by means
of a photographic flash-light apparatus was coneeived toc lats in thoe semson to
be used durine the period when such 1 epredations prevailed.

Nostroved bz,%iaoollaneous Causes, == Seven of the 566 nests (.2 poreont)

were desiroyel by a variety of miscellaneocus causes. In two instances the eges
wore accidentally stepped on by the observers seeking the losation of the nest;
livestook tranpled anothgrﬁgnd a truck ran over a fourthe A mink killed the
inoubating “emale of one nost; Q rise in water lovel floodsd ome nest; and a
community nsst into which fully 20 egge ware lald was the jmterpretation plesced
on the last of thase nests that canme Lo naught for miscsllanenis raasons. “ven
in the agpregete thage factors “ave no magerial bearin-. on tle general welfare
of watsrfowl on the Ilower Souris Refuzs and in the two reers of shad: they

held about the same insignifioant position.

Jastroyed by inkhown Causes.~=The proportion of nests falling in this

sategory in 1337 {9.0 psroent) is slizhtly greater than the similar sroup of the
preeeding year. This circumstance may have its origin in the fact tiat :meh
uncartainty was attached to the work of foxes in the latter vear, Resides

LY
instences of suspected but undewnstrated destrustion by foxes thety—of—rwaswsity,
had to be placed in the olase of "dastroyed by unknown ssuses”™, thare were similer

cases in which the evidencs peinted vagualy to the work of skunks or orows.

Desorted Nests.,--An inerease in the pareentags of nsests deserted (7.8

perocent as against 3.4 percent in 103G6) appeared to be largely attributabls to
a sever? wind and rain storm thst swept the area from June 3 to June 6. From
4-5 inches of rain fell during this period while high north winds preveiled

throughout,



”

As Hammond has computedy "1t was found that 17 nests were destroyed
directly or indireotly by this one storm.**#+ At 24 other nests there had besn
predator destruetion of some sort by the time of our first visit after the storm.
It is plausible to assume that meny of these nests were desarted during the storm
and left exposed to predators.”

Because of an inability to determine what happened prior to destruction
by a predator it is not unreascnable to oonelude thet a portion of the nest
destruction rradited to predators may in fast have besn nothing more serious
than s cleamup of egrs that were destinel to decsy in the deserted nest. That
is one of the recognized weaknesses of rest-history studles, l'owever worthwhile
and enlightening they may be othorwise.

Unknown Fate,-=¥ith 2 linited nunber of unests eircunsbancss 3o shaped

themselves that the fate of the nest, whether it had been lestroycd or a hateh
had resulted, cmuld not be tolds This oecurred usually when a considersble
intervsl of time hed lapsed betweoen tha termination of the rest history and the
making of the final observetion. Tho few nests so involved and the variety of
fates that mirht havse befallon them makes this group of nests o7 1ittle concern

in this analysis,

i

* ‘Mo C. Hammond: Manuseript report on Mick-nesting “tudies on the lower Souris
Refuge, 1937,



Fate of the Nests of the Varlious Speocles

Analysis of the fate of nests by species brings to light some facts that
are of partioular interest when comparisons are made between the results obtained
in 1937 with those obtained on the same area in 1936, Although 1£t;ormer
yo&r’\tho six best represented species when placed in the order of theilr
sucocess in hatching, were the gadwall (64.07 hateh), pintail 62.7%), Shoveler
(58.9%), widgeon (58.0%), mallard (46.9%), and blue-winzed tesl (35.1)%, in
1937 the order was markedly different. (See Tnble‘;jgi_ )

From the stardpoint of sucoess in produeing young the blue-winsed tesal,
last $n 1936, now oocupied first place with hatchings taking place at 80.5
por cent of the nests. The zadwall, most successful in 1936, was second with
a 75.3% hatch., The widgeon, 4th in 1936, was third with a hatch at 72.8%
of its nests. The pintail, seocond in 1936, was fourth (67.8%); the mallard
(62.2% hatch) was fifth as in the preceding year; snd the shoveler, third in
1936, was the last of the sim best represented species with hatchings taking
place at 61,97% of its nests.

Subjeoting the data to further analysis one is led to believe that the
marked improvement in the success of the blue-winged teal in 1937 over 1936 was
due to reduced skunk pressure, In the former year the blue-wing suffered
heavily, losing 48,0% of its neststhrough predation by skunks, while in 1937
only 5.47% met that same fate, This reduced skunk pressure no doubt came
about through sontrol operations sarrisd out on parts of the refuge in the
fall and winter of 1936-37 and, possibly also by the fact that lowered water
levels in 1937 foroed many ducks out of certain areas heavily infedted by

skunks in 1938, In 1936 heaviest skunk pressure wes experienced by ducks



nesting on Ison Island (67.1% loss) and Kewburgh Island (38.87). In these
two areas a total of 119 nests were under observation in 19363 in 1937 only
16 nests wera located in thess same areas.

Aside from the marked improvement in the welfare of the blue-winged teal
in 1937, the wariatioas disclosed in the fate of nests of the sevaral species in
the two ysars, probably would fall within the range of normal fluotuations from
yoar to yvear and hence may not call for explanation. Contimed study on the

Lowor Souris Rafuge will eventually establish this faot.



Table [+ Résumd of the Results of Nest-history itudies on the Lower Souris Refuge (1937),

Arranged by Specles
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Conmparison of Zarly and Late Nestings.

Rarlisr work in Canada, reported upon in Circular 433, and that done
on the Lower Souris Refuge in 1936 disclosad a lessened pressure by predators and
other factors on nesting ducks during the latter half of the nesting season.
In the Canadian sgudies (1934-35)explanation of this was apparent in the
lessened pressure by crows which had forsaken the nesting environnsnt of ducks
and were securing food for themselves and their yound in grain stubble and
hay fields.

A decrsase in the pressure sxerted by skunks, the leading predator,
on the Lower Sourls Refuge in 1936, also was noted during the second half of
that season and miscellaneous and unknown suppressive factors likewise
became less potent as the season advanced. The crow, accountable for only
limited nest destruction in that year (1.7%), maintained an equal pressure
throughout the season, while the factor of desertion was responsible for an
increase (4% as against 2.8%) in nest destruction during the second half of
that ysare

In 1937, with its more favorable nesting conditions, an increase in
the success of nests again was noted as the season advanced, (see table EE;_)

With the exception of slight increases observed under the categoriss of nests

destroyed by misscellaneous csuses and those deserted, a uniform improvement
with respect to wildfowl produstion was noted th:aaﬁhaut with the advance of
the season. Crows again revealed thelr pronounced tendency tbward esrly-
season pressure and skunks and foxed; reacted similarly but to & less marked

- degres. The 321 nasts segregated in tne sesond half of the seeson dissclosed a
hatehing percent of 78.8 as against 63.3 for the 566 during the entire seasson

snd 56.8 for the 245 nests thet terminated during the first half,

o



Table - Comparison of iarly and Late Nestings.

In segregating these date a division was made at about midway (end
of June 24) in the period (May ll-August &) during whioh nest histories were
being terminated. In essh instance the termination (rather then the dis-

covery) date of the nest was used to plece it in its respective group.

First Half of Season Seoond Half of Sesson

(Through June 24) (After June 24)
Ko. TPercent Ro. Pergent

Hatohed 136 @ 56,8 253 73,8
Destroysd by orows 19 7.7 1 0.3
" . skunks 19 TeT 17 5.3
" * foxes g - 3.7 : s 0.9

= ¥ miseellanecus 1
; ceuses 3 1.2 4 @ 1,5
Lo "  unknown cause 34  13.9 17 5.3
Sm’;artod : 18 7.7 ' 25 T8
fate : ] 10 2 1 0.3

| » a
| Totals 245 100.0% 321 100.0%



Relation of Consealment to the Fate of Nests.

Data obtained in Canada in 1934 and 1935 indicated that, at least under
the conditions prevailing theres, the factor of adequate concealment played no
favorable role in the prétection of nests against predator attack or other
misfortune. In fact nests "poorly" concealed were more successful than those
possessing "fair"”, "good”, or even "exscellent" concealment.

On the Lower Souris Refuge in 1936, however, results that might be
considered more logicel were obtained. The poorly oconcealed nests fared the
worst with respeot to successful hatehing while those excellently concealed
produced the greatest number of young. Nests having "fair"™ and "good” conceal-
ment, held intermediate positions with respest to success in hatehing.

Analysis of the element of concealment as revealed in the data ob-
tained on the lower Souris Refuge in 1937, a year in which nestings wsre
generally more successful, gave indiecation of omly limited and not thoroughly
consistent benefits., From Table;ﬁfﬁ_ it will be seen that in that year, 68
per cent of the poorly concealed nests produced young birds while those
excellently concealed were only slightly more successful (72%).

Yieﬁ“?ram the angle of nests dastroyed by various agencies it would seem
that (although based on limited data) destrustion by orows was more prevalent
among the less effhotively concealed nests, With respest to destruction by
skunks the reverse was true but not in emphatic terms. Losses by unknown
ocauses werse more prevalent amonz the poorly concealsd nests while those desarted
failed to show any advantage sccruing by reason of concealment, On the whole
the results obtained in 1937 produced nothing particularly convineing with

respect to the advanteges accruing to nesting dueks by reason S}Eadequate

concealment, as appraised through human oyes, and according to humen standards.



-

They might be considered more logieal then the unusual and unexpected results
segured in Canade in 1934 and 1935 yet they did not indioate the spparent
advantages of conceelment disclosed in the studies of 1936 on the same area,

(See Teble W~ ). All in all, our work has not shown that the element of
abstract concealment, concealment as indicated by viewing the nest from point
above or from a point to one side yet at an altitude of several fee; plays an
important psrt in the fate of the nest. FPossibly furfhor studies, oreating othor.
standards more adequately desoriptive of the element of concealmsnt eas it

affeocts the welfare of nests, will bring to light mmfomiatant formuls with

whieh to appraise its role.



Table \f_':_. Relation of Consealment to tho Fata of Masts

A comparison of the deta obtalnad on the Lower Souris »sfuge In 1835 and 1637 with that secured in
Censda in 1934 and 1935. I arcentages heve bean adizsted te the nenrest whols diglit.
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Degree of Concealment Sought by Several Species

The pinteil is notoriously careless or unooncerned with respect to its
nest concealment; while the blue-winged teal (at least ths late nesters of
this species) avail thomselves of this slement of proteetion to a high degree.
These simgle facts impress themselves on even casual observers of nesting ducks,

Table ___f_}_:__ shows the number and percentage of nests of six species
of puddle ducks, pinteils, mallards, shovelers, Widgeons, gadwalls, and blue-
winged teal, classified under the categories of poor, fair, zood and
excellent with respect to their concealment. In this same teble comparison also
is mrde of these appraisals recorded in 1936 with similar ones made in 1937,

An indication of a general improvement in concealment in 1737 over that pre-
vailing in 1936 is reflectsd in t"e porcentages of poorly concealed nests
recorded for essh of the six species in these two years. In each instance e
lower percentage of poorly concealed nests was recorded in the later yesr.
with respect to nests possessing "fair" and "good™ concealment the records for
the two years indicate an improvement in some instances and the reverse in
others. Suchws to be expected with these groups of nests possessing inter-
mediate degrees of concealment. A% the other extreme, the nests possessing
excellent concealment gave indicathon of improvement (higher percentage) in
1937 over 1936 with svery species except the mallard where the issue may
have been distorted by a paucity of material,

In order to present a simgle, aggregate evailation on the element of
concealment as resortsd to by several species of ducks, arbitrary wvalues of 1,
2,3, and 4 were assigned to nests with poor, fair, good, and excellent concealment,
respectively. This was done with nests of each of the s1¥ species unler dis-

cussion and well represented by material studiesd on the Lower Souris Refuge

both in 1936 and 1937. On the basis of such an evaluation the mathematiocal



TABL® (X ) «~=Degree of nest

gonoealment gou

Degree of Concealment

ht by 8ix speeles of dusks on Lower Souris Rofuﬁg_
(1533 :%I 1537 compared)

T No. Foor Falr Good Exoellent
Species I5% Tsivj 1938 1937 1686 | Y087 1088 ' 1937 1636 | 1037 _
Pintail 59 146 :34—40.6% 53-35.87% 20-33,8% 60-48.07% 165-25.4% izo-xs.s% O 0% 4-2.7%
anllnrd 32 87 9-28.1% 18-20.2%  15-46.9% 37-42.2% 5-16.87% 30-36.3%7 3-9.47 2-2.3%
Shoveller 73 88 11-15,1% 7-13.5% 32-43,8% 256-45.6% 28-38.47% 16-26.7% 2-2.7% 8~14.2%
Widgeon 18 40 8-18.87 5-12.5% 8-42.1% il:-sz.s% T-3648%  17-42.5% 1-5.3%: 5=12.5%
Gadwall 64 86 6= 9.4% 2« 2.3% 23-35.9% 41-47.T% 32«50 % 25-28.9% '3—4.7%§1s-zo.9%
Blue-winged r.n1} 77 98 10=13.1% 2« 2.2% 21-27.3% 22-22.8% 39~50.6% 40-53.3% ?7-9.1%i20-21.?%




expression of the average conoealment of the nests of the several specles heas
been presented in Ilblo‘____. ? eomparison of the results obtained in the two
successive years 1s offered.

Two faots of interest reveal themselves in this condensed appraisal of
avorage concealment, One is that the value of the average nest concealment for
each of the six species is higher in 1937 than in 1936 with the exception of
the pintail, in which cese there is little wvariation. The other fact worthy
of note is that the order of the specles, arranged with respeect to their nest
concealment evaluation ig the same in the two years. (The conoealment of the
shoveler and widgeon, however, have the same valuation in 1936).

The utter disregard for the element of concealment on the part of
many pintails and the diminutive size of nests of blue~winred teal are factors
that will tend to plase these two species at opposite ends of any similarly
arranged series in many localities, That the lask of concealment in nests of
pintails is a reflection of a :poei%it-trait and not entirely the result of early
season lack of cover wes repeatedly brought out whenever pintails nested late
or were sngaged in a second attempt to reproduce. They consistently paid

less attention to the matter of adequate cover than the other species studied.



Table :x-. Mathematical expression of aggregate concealment of nests

of six species of ducks (1936 and 1937 compered).*

PULGE ;: i £ kil

Wo. Wests Zv. ﬁnceﬂmenﬁ T A Wo. Nests ~Kv Uonoealment.
59 1.35 ' Pintall ! 146 1.83
2 2.06 ' ¥allard ‘ sr ! 2,22
73 2.31 ' Shoveler z 55 2.55
19 < 2.31 ' "idpeon J 40 ! 2,64
6a 2,50 ' Gadwall & 01 2,77
77 ‘s 2.56 ! Blue-minged Teal 93 | 3,01

* To axpress mathematically the agcrepate concealment factor for each
of the species, ardbi¥tary velues of 1, 2, 3 and 4 were assigned, res-
nantivelv to nests with poor, falr, =s0d nnd excellent concealnent



Enviromment and the Fate of Nests.

A second year's study of the relationship of loecal environment and the
fate of nests has tended to complisate, rather than simplify deductions in
that direction. In 1936 separate appraisals were made of the fate of nests
on (1) Ison Island, (2) Newburgh Island, (3) other island marsh and river=
bank environments, (4) sweet clover fields, end (5) other mainland environ-
ments., Analysis of the results indicated that greatest success in hatching
was had at nests located in swest clover fields (74.%) snd greatest misfor-
tune befell those on Ison Island,

In 1937 the areas studied, seven in all, were as a rule more precisely
defined. These are listed in Table Ll-. In making the compsrisons between
1536 and 1937, set forth in this Table, reference has been made to the
original notes on the nests racorded in these respective areas in 1936 and 1937,

Analysis indicates that the outstanding charecteristic of those com=
parisons is the ineonstancy and irregularity of the nest fates in the two
years on the same areas., In 1936, the lowest degree of succeszs was had at
nests located on Ison Island (38.1% hatoh); in 1937, the 12 nests studied
there disclosed the highest degree of success in any of the areas (91.7%
hatehk } On the other hand, next to the lowest degree of success in 1937 was
had at nests losated in Brandt's field (39.3% hatch)s; in the previous year
success was unusuelly high (87,0%) in this same area. In this particular
instance it is felt that ths inroeds of foxss wore responsible for much of the
loss in 1937. Bven in the area whers the degree of sucoess was most nearly
uniform (eclover field west of C.C.C. camp) there was an 8% increase in
successful hatohww 137

Turning now to destruction by skunks, ths outstanding hagard con-
fronting the dueks on the Lower Souris Refuge in 1236, we find on Ison Island

"

- } '



& reduction of the lose from 57.1% to 8.3%. This was true despite the faot
that eontrol operations ageinst skunks in the winter of 1936-7 were not oarried
out in this area, On Hewburgh Island there was a reduction of losses by skunks
from 33.8% of the nests in 1936 to none in 1937 (based on only 4 nests studied).
However, it may be pointed out that there was e measure of consistency in the
gomparison of the skunk damage in the two years in these several areas in |
that, with the exception of one (the Skeamr property) there was a decrease in
1937.

Notwithstanding the irregularities that have characterized these com-
parisons and made logical deductions difficult, they do, it is felt, emphasize
one consideration of utmost importance im—thess—wtusies and that is the dmger
of drewing sweeping oonelusions from limited data. With sueh variations
ocourring on the same local areas in sucoessive years, the hazards of predicting
results or meking spesific resommendations for the betterment of wildfowl .

on (Lo daao vy Aecort W
through—tnU—auntro}-e#_p;.dnto;:fgﬁzonp—.pp.ront, In the light of the present
status of our studies we can at least make one sound reesommendation, and that
is, to eontimee this research for a period of years on the areas already
selected to determine more nearly a mncnﬂiwith respect to some of the highly

variable elements that have been disclosed.



TABLE

N

e==Envircnment and the Fate of Neats, 1936-1937.

Tocalities Yumber | Percentages | Perosntages des- | Feroentages des- | Peroentages | Fercentages|
of Nests Hatohed troyed by skunks | troyed by orows deserted |destroyed by
misc. oause
19361037 1936-1937 1936-1987 1936-1937 1936-1937 | 1936-1937
Ison Is, 42 12 38,1/ 91,7 57.1| 8.3 0,0 0.0 2.4| 0,0 2.4| 0,0
ewburgh Is, T7 4 5448 75.0 33.8| 0a0 0.0 | 0.0 3.9| 0.0 T«8| 25.0
Brandt Field 23 | 28 870 39,3 8e7| Ted 0.0 741 0,0 7.1 4.3] 39.4
est of Patrol Rd, 21 74 42,8 56,8 28.6|14.8 408 8e1 4.8{ 12,2 19.0 8.1
Koross from Headquarters
(Part of ares) 16 | 50 | 87.5 76.0 12.5| 0,0 0.0 0.0 0.0[12,0 | 0.0] 12.0
Skaar PerQng» 20 8 60,0, 37,5 15,0 (2540 B.0| 0,0 10.0| 0,0 10.,0] 37.5
Clover Field W.of Camp 12 | 2B 66.7‘72.0 26.012.0 0.0! 0,0 0.0/12.0 8.,3{ 4.0




Number of 5ggs per Set and Duocklings per Brood

Table Xa. ;f:&i_ presents data pertaining to the size of completed sets
of egzes of the various species and perpits eomparison with similar data obtained
in Canada in 1934-35 and on the lLower Souris Refuge in 1936, In the present
year's study on the Lower Souris Refuge we may oonslder that only the pintail,
bluewwinged teal, readwall, mallard, shoveler, and widgeon are sufficiently wekl
represented to permit reliable deductions with respest to the size of the
sets of egre, Even smong these six species one may find considerable variation
in the size of sets from year to year. In only two of the six, those of the
pintail snd mallerd, did the sets averare larger in 1937 than in 1936, Tending
to effset this decrease in the production of eges by individual ducks is the
fact that, on the basis of hatehings, the birds were eppreciably more successful
in the latter year.

The widgeon showed the greatest variation in the size of egg sets
studied in 1936 and 1937. Sixtean sets observed in 1936 averaged 2.06 per
set while 29 noted in 1937 aversged only ?.55. On the other hand, the
shoveler and the blue-winged teal deviato&qin the average size of their sets of
eggzs in the two years.

“hat causes fluctuation in the size of the sets of sgps of the sanme
species in the same area on successive ysars is not clear, Slight varistions
may be attributed to the inevitable differences that exist betweer any two
groups of aven very similar individusls. TFossibly the redustion in the
averaze number of eggs in the sets of widgeons previously alluded to may fall
within the range of individual varistion that may be expested. Only con=-
tinued research of a similar character extended over a period of years will
determine this faet. Certainly one cannot foreefully contend from this year's

data that the redustion in the size of the sets of eggs is a reflection of the



increased desertion of flooded nests resulting in second layings of fewer
egzs sinoe the two species most likely to resort to this practiee, the pintail
and the mallard, both showed increases in the size of sets of eggs.

Braod counts on the Lower Souris Refuge, though not especially relisable
beoause of the tendenoy towards "serambling” of the young in this expansive
area, show, with few exceptions, a reduction from the numbers recorded in the
completed sets of egss of the respsctive species. (3es right hand column in

Table @: ).



T‘ble T J

Number of Eggs per Set and Ducklings per Brood.

[ Canada, 1934-5 Tower Sourlis, 1096 | Lower Souris, 1937%/
rood count

Species No.of Sets iv.per Cet|No.of 5ets Ave.per Set No.of "ets 'veper sot | 1937
Pintail 39 5499 36 677 118 7.18 4,90
B.-m.teal 41 10.75 45 9.44 83 C637 6.74
Gadwall 19 10,06 52 9.16 77 8433 7.71
¥allard 141 8505 23 7.74 66 8.09 - 6.88
v.oveler 22 7.85 47 9¢35 42 930 } 8423
Widgeon 3 6.99 16 9.06 29 7455 | ¥.66
Gr.-w. teal norecord 4 9.00 5 9420 o/
Redhead 7 10,13 7 10,30 4 9,00 7.55
Canvasback 21 9.16 5 11.80 4 9.0C 6,70
L. Seaup 59 8446 2 10,00 2 8400 e/
Gr. Seaup | Norecord no resord 1 10.00 _':/
Totals snd

Averages for .

_a_{ ‘pecies | 352 8,71 237 9.26 429 8,64

e M,
*/ Data for 1937 was taken from report of ¥. C. Hammond, who assisted in the

::/ Data insufficisnt for reliable daduotions,

worke.




Hotes on Skunks and led Ioxes

During the fall, winter and spring of 1935-36, & campaign of memmaliar
predator control was carried out on portions of the Lower Souris Refuge as part
of & general program of management studies from whiesh, it is hoped, more will be
learned of the ultimate effsct of such handling on the wildfowl production
possibilities of the refuge. These mammals were teken largely from an area ex-
tending from the Newburgh Bridge south to dam #320, Few or none were removed
during the winter from the Ison Island aree where, in 1936, there was a loss
of 57.1 psreent of the nests due to skunks yet in 1937, with no skunk sontrol
in that ares, there was only an 8.3 peroent loss from the same cause. The
appended Table _\_._:_ » showing the catch of skunks end other potential predators on
the Refuge, hms been compiled from the momthly reports of lir. C. J. fenry,
Refuge lianager.

In only one of the areas compared in Table "' (the Skaar property) was
there an increase in destruction by skunks in 1937 over thet in 1936; in some
instances the redustion of such damage was outstanding. It is true that the
4 nests obsorvodém Nowburgh Island in 1937 is toco limited a number from whieh
to make deduotions. Had there been mo¥ nests, ineressed skunk depredations
might have heen revealed. Next to Ison lsland, this area gave evidenoce in 1936
of the greatest destruction by skunks of any area on the Refuge.

With the evidence now available it would appear thet removal of the 423
skunks between the nesting setscﬁs of 1936 and 1937 has had a beneficial effect
on the nesting of ducks. ™hethor axcessive aridity also tended to drive these
meammals out in 1937 or whether the sesson of 1936 was merely one of excessive
abundance remains to be demonstrated by future work.

Further comments on the food habits of skunks on the Lower Souris “efuge
will be submitted when stomach material collected has been examined.

-1=-.



A total of 4 red foxes were removed from the Fefuge () in February, 2 in
March and 1 in June), snd it was evident to those who spent much time in the field
that these mammals were considerably more common in 1937 than in 1936. At no
time was ineriminating evidence against the fix diselosed in 1936, but in 1937
some positive and oonsiderable circumstantial evidence was brought to light,
Removal of eggs without the ettendant disruption of the nest so charscteristie
of skunk work was often eonsidersd to be the work of foxes. In a few instances
the tracks of foxes were associated with egg removal of this kind. In the area
known as Brandt's field, destruetion of this kind was prevalent though, in most
instances the incriminating evidence rested merely on the knowledge that it was
not done by orows or skunks and that foxes were known to be present.

? fox den located near the 0ld La Porte ranch house was ococupied by at
least five pups on June 10. ‘bout the sntrance of this den were remains of the
following marmals and birds; 13 white~tailed jackrabbits, 1 mink, 1 muskrat, 1
skunk, 1 Richardson's ground squirrel, 2 mallards, 1 blue-winged teal, 1 green-
winged teal, 1 pintail, 1 shoveler, 1 ocoot, 1 pheasant, 1 Hungarian partkidge,

1 red-mingzed blackbird, 1 prebe (sp.?), 1 finch, 1l shorebird.

Of interest in connection with attampts to identify the work of foxes in
the field were observations on a csptive red fox kept at headquarters. This
animal, & young female, repeatedly would piek up & hen's or duck's egg dropped
onto the strew of its cage and carry it to a corner where it was buried, to be
eaten at some later time., The trait of consistently removing the eggs, without
breakage, and transporting them to a distant point mey be & reflection of the
sugpected habits of wild foxes in the field, where numerous empty and undisturbed
nests were encountered. Another odd mamnerism of this captive fox came to light
when an egg yolk in e cup was placed in hor cage., She picked up the cup by the

handle, carried it around her cage, then set it down and lapped up the contents.



TABLE 13,-~Predators Removed from lLower Souris Refuge.

November 1936 to June 1937

OVe| Do0. Em.’m. Yar. |Ppr. |lay [Juns | Totals|
Tkunks B2 | 0 ' T TIIY [50 | 43 & | 423 |
easels 52 T (X[ I5 | 5| 2 7 | 146 |
ouse Cat | 25 | 11 b’“"’;"ﬁ § 0] © LS
MTok 161 |0 1/ o © 20
Coyote 1T ¥ 12 | 2 0 0 ) 5
Fox 0 0170 |1 20/ 1 X
Camuor. rat 170 [0 01 I I © (3
TOTALS (209 |129 | 7 |21 | 1%4 | 60| 46 42 | 658
L "

*/ hccidentally caught in skunk trap.

Stomsch laterial Collected,

Of the predators collected on the Lower Souris Refuge during the
winter of 1936-37 and the spring and summer of 1957} stomachs were saved of
56 skunks, 4 mink, 12 weasels, and 47 erows. These will be examined and a

report thereon submitted as an appendix to this report.



Suggestions for Continued Research in 1938,

In looking forward to future research in this field during 1938 emphasis
should be lald on the necessity of continuation on the lower Souris Refuge where
a substantial start has been made.

It is only by study for a psriod of years on the same aress that we will
be sble to appraise the element of seasonal variation that enters into so many
of the proplems arising. ‘lthough we should look forward to research in other
areas, to neglect or interrupt the work on the Lower Souris during the next few
years would result in the loss of much information that never eould be secured
in the future. This refuge is now undergoing changes in its reversion to nearly
& primitive condition after years of agriculturalidevelopment,--a transformation
which will never be witneassed again and which does not have a sounterpart sither
at Bear River, or Tule Laks, On portions of {alheur & somewhat similer reversion
is under way,--an argument for the instituting of nesting studies therse in 1938,

With & view of bbtaining & broasder pisture of conditions affecting wildfowl,
one thet would reflect more nearly a continental-wide aspeat, it is hoped that
our rrogram may be extended to cover similar studies at Bear Rivof lefuge and
Lake ilalheur Refuge with poss}bly some work being done at Tule Lake, Calif, if
the number of nesting birds «r® sfifficlent and & research assistant is available.
In antiocipation of this enlarged program steps have been taken to have printed
notebook sheets that will assure the recording of data similar in character st
all points - thus permitting the segregation or comparison of infarmation obtained
on the several refuges., FPlans also are being made for the manufacture of a
number of range finders for nest locating and mapping purposes,

To earrv out this program will require at leasi one resident biologist

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

- X



boys. At Besr River, because oi' the density of the nestipg population, twe
blologists should be awvailable,.
As plamed, the enlarged program will call for observations uniform in

cheracter at the several refuges and dealing with the following avenues of

approach.
1, Nest Histories
l. To dislose nesting hazards due to

l. Pradators = crows, magnies, ravens, gulls, slhwnks, faxes,
soyotes,

2., Watar fluetuaiion

3¢ Climate

4, livestook

5, Human intrusion (observers)

2¢ To determine

l. Nest densities = population estimates
2+ Pends in abundance of spaclies from ysar to yeer
3. Cover types - their value and prefsrence by each species
4., Optimum water levels
5. Productivity of various species
6. Degree of egg fertility, incubation periods, genaral nosting
habits
7« Value of prodator control in tarms of increasedyields of
wildfowl
l. Skunks and crows on T.ower Souris
2, Ravens and coyotes at !lalheur
Bu-¥hgpies at 3Bear River.

2+ Saving of stomach material of predators to furnish corroborative evidence
of destruetion of eggs and younge

S. Banding to learn general érif£ of birds produced on sach Refuge °

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

meet the partieular needs of each Refuge .



S wmsary

Summerizing the results of the field studies of wildfowl on the Lower
Souris Refuge in 1937, the following statements may be made,
l. A marked shift of the nesting population from the Ison-Newburgh Island areas
in 1936 to sections ocontiguous to dam 326 in 1937 appears to have had its
primary stimilus in the drop in water level in Unit #341., Optimum levels in
that it are close to those prevhiling there in 1936. The levels in Unit 332
were close to en optimum in 1937 slthough lack of flow prodused dangsrously
stagnant conditions for a short time. it the lower (northern) emnd of Unit
#326 nesting conditions were very favorable but the slope in this Unit, between
dams #326 and £320 will preclude the possibility of making it attractive to
shoal-water ducks throughout its area.
2. A notiocesble increase in sucecessful hatohings was observed in 1937 (69.3%
compared with 54.4% in 1936). Testruotion by skunks dropped from 30.47 to
6.4%, while that attributable to crows increased from l.7% to 3.4%. The
introdustion of the red fox as & predator of some consequence was observed.
3« The improvement of conditions with respect to nest destruoction by skunks is,
in the light of evidence now at hand, considered to be & sequel to the removal
of 428 of these mammals between the nesting seasons of 1936 and 1937. The
noticeable shift in the nesting population also may have played some part in the
greater success attained in 1937 through the depopulating of areas highly sub-
ject to skunk sttack.
4., The blue-minged teal, least successful in hatohing its eggs in 1936, was the
most suscessful of the six species best represented in the nests studled in

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



5. Nest densities on prime areas were greater S.n 1937 than in 1936. On the
basis of 1360 meres placed in this eategory in 1937, assuming that only half

of the nests were dissovered, a density of one nest for about every two acres
wag recorded. In 1936 a density of one nest for every three ecres was similarly
recorded on 1490 acres of prime nesting ground., Tsking into oonsideration all
the land of the refuge embraced in the various sections in which an appreciable
mmber of nests were found (5900 acres), a ratio of a nest for every 10.9 acres
was recorded,

6e The faoct that the pintail displased the blue-winged teal as the nost abundant
nester on the refuge was occasioned partly by the earlier opsration of the nest-
hunting crew in 1937, and partly by an actual inorease of pintails, Of the
leading species the shoveler showed the greatest deeline in numbers,

7. Appraisal of the elemsnt of concealment in its relt;tion to nesting sucocess
brought results that might be sonsidered somewhet less consistent than those
obtained in 1936, yet more logical than those secured in Canada, All in all,
abstract oconcealment, as generally conceived, has not proved an important
element in determining the fate of the nests studied. Of all the shoal-water
ducks, the pintail is outstanding in its apparent disregard for the element of
nest concealment.

8. Appraisals of the fate of nests terminated whem discovered, substantiated
the belief that intrusion by careful observers does not afford such predators

as orows and skunks a marked advantage. /ny sdvantage that might accrue to
predstors that hunt largely by scent is yet to be determined.

9. Confirming the results obtained in 1936 as well as those sesured in the
Cansdiean studles, suscess in nesting increases a# the season advanees. This
faot holds true not only with respect to early-season depredations of crows

but also to those of skunks as well.



10, Pronounced irregularity characterized the Qoupariaona made of the nesting
results obtained in 1936 with those of 1937 on seven of the more important nesting
areas, emphasizing the need of long-time studies to overeome seasonal fluctuations.
11, In 1937 no evidence was disclosed showing that any of the shoal-water ducks
ars partial to particular portions of the refuge.

12, The variation in the size of completed elutohes of egzs of the same species
from season to season was most pronounced in the widgeon, while the shoveler

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

13, A supplement to this report, to be submitted at a future date, will set
forth the results of the stomaech examination of skunks, mink, weasels and erows
collected on the Lower Souris refuge.

14, An expanded program of research to be ocarried out in a msnner that will
permit the segreogation and comparison of results has been planned for 1938 on
theLower Souris, Bear River and lLake Malheur refuges. The results obtainable

at these widely separated pointe will afford a broader and truer perspestive

of the hazards besetiing waterfowl on our refuges, and furnish the basio in-

formation for improved management and inecreased wildfowl produoction.
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