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I. GENERAL

A. Weather Conditions. /—N
Precipitation Max, f?in.
Ihis Month Normal Temp.  Zemp.
May 2.39 2.2k 28 83
June 2.95 b, Ol 41 8l
July 1.23 2.61 42 104
Total 11.26 11,05 IExtremes 28 104

Precipitation for the period does not reflect the true picture for the
summer. Ihe period opened with inadequate topsoil moisture and never
caught up until August,

Crops withstood the low rainfall quite well as temperatures remained near
normal with only a few exceptions. i‘his station was about in the middle
of a transition from wet to: m;& ¥rom here north they experienced well
above normal rains all , A d difficulty getting corn
planted and cared for. ©“ome fiel et planted. Frequent
rains of two and three inches made d sloughs ideal for wildlife
in the area north of headquarters.

‘potholes

¥o the south of us rainfall was well below normal and the crops suffered
badly, especially the corn. #berdeen was as much as 5.5 inches below
normal (for the crop season from April 1) before a nice shower in August,

Crops on the refuge will be average to a little above, with corn doing
the best; not considering the blackbird damsge of course,

B, Habitat Conditions.
1. Hdater

“uring May and June water levels remained slightly above pool
level with all of the stop logs removed. In July a drawdown of one foot
was made to facilitate shoreline spraying and road construction. The
drawdown was completed on August 3 and since that date the pool has
remained about one foot below capacity.

. “he peak of the spring runoff occurred in mid-April, but due
to flooding below the refuge, we were obligated to restrict our discharge
to the safe channel capacity. Even with our efforts to cooperate, some
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farmers complained about flooding. Pool level was reached on July 20
and since that time there has been a three inch loss due to evaporation.

Food conditions on the refuge are quite different from a year ago when

we suffered from a drouth. 'he small grain crop was above average and
was harvested with favorable weather. JShortly after harvest some good
rains fell which prompted many farmers to disk or fall plow their fields.
In the tilled fields, as well as in t he stubble, an abundance of volunteer
grain will make favorable browse areas for the geese. To supplement

the volunteer grain, 150 acres of rye was sown by refuge personnel. #n
additional 50 acres will be sown by permitiees.

bue to frequent late summer rn:.nat little of the shattered grain left
from harvest will be available. “his feed has either sprouted or has
been covered by tillage.

‘he corn crop is spotty . In general, the refuge corn fared better than
that to the west or south because of a few lucky showers and the mod-
erating effect of the like on the hot dry winds. Unfortunately, the
refuge fields were on thn front line when the blackbird attack came and
sufferd accordingly. #11 of the fields have had sowe loss which in some
cases runs to as high as 70 percent.

Most of the millet yields will be good with some loss caused by hail and
blackbirds. The early plantings tended to be weedy and it was in these
fields that blackbird damage was. " 2

Last year, some closely gra res me kcellent goose browse
areas. *‘his summer, the gr "OWn o0 ra that close grazing
has not develcped and as a conaoquenco rw areas in the grazing units
will be attractive to geese.

‘he response of sago pondweed in Sand Lake due to drying and carp removal
has been good., The beds are now much larger than they have been for
many years, Coot have moved into these sago beds, however, and it is
believed that most of the seed will be consumed before migrant water-
fowl appear.

The cover picture has changed radically in the past year. In the spring,
large beds of dead annual weeds which grew on the mudflats the previous
year, completely covered the water surface., Later in the summer, growths
of river bulrush, phragmites and cattail, which started last summer,
emerged above the water., Sy early fall, an estimated 1500 acres of new
emergents blanketed sections of the marsh which were once open water. The
new invasion was particularly great south of the mud lake dike to Harold
Dennerts., New growth has also greatly reduced the openings south of the
recreation area to the Columbia Dam,
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II. WILDLIFE
A. Migratory Birds.
1. “aterfoul.

a. Geese. At the beginning of the period 1,000 snow and blue geese,
800 small Canada geese and 100 large Canada geese were present,
15 all the geese except the large Canadas had left the refuge.

“ith our reduced water area last fall, the geese and hunters were both
concentrated on the north part of the refuge. Jhis lead to an usually
heavy kill of our resident flock. ¥‘he managed shooting area alone re-
corded 47 of the large geese in the bag checks. Ye estimated that about
60 breeders were present in the flock that returned last spring. High
water hit the Sand Lake Unit after nesting started so the initial
nesting attempts were lost. Three renests were found in this unit after
the water receded, but in sachmse the clutches were small, avemging
about three eggs per nest. Nesting on the Mud Lake Unit occurred after
the pool had filled, so these nests were not flooded. Of the seven
nests located in this unit, two were destroyed by predators. One nest
in Sand Lake was deserted when visited at a later date.

Our spring and summer observations also indicate a decline in our
resident goose flock. The fall count is down to 135 birds compared to
217 a year ago.

The following table shows a

f broods snd young produced for
the past eleven years,

Year Breeding Number of Broods Number of Young
——— Populations

1960 60 7 35
1959 100 12 63
1958 100 12 &
1957 262 18 95
1956 150 14 54
1955 100 15 : 68
1954 130 9 46
1953 ? 12 42
1952 105 18 65
1951 4 18 56
1950 100 12 50

Average 130 14 60
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b. Ducks.

Approximately 1,950 dabblers and 1,075 divers were present on May 1,
This represents a slight increase over the number of ducks here at the
same time last year., Although the population drppped slightly until the
last week in May it began to climb steadily thereafter and an estimated
population of 12,000 ducks were present at the end of the period.
spproximately 1,000 sre divers of this total figure.

The breeding mir count began on May 20 and was continued through May 31.

Although an attempt was made to conduct an aerial census and correlate

this with the canoce census, as was done in the past two year, the idea
abondoned due to the small number of ducks seen from the plane.

hus, & canoe count was made on the entire refuge. Thscount was supported

by walking areas inaccessable with the cance. *his count revealed that

there were 1,603 pairs ?rmt as represented by 763 actual pairs and

840 lone drakes seen. <‘he following table shows the pairs and lone

drakes by the different units.

Area fotal
Hud Lake Unit 374
Sand Lake Unit 593
North of Hecla Grade 317
A11 Potholes & Ditches 93
A1l Other Water Apeas 226
Total 1603

The greatest increase in breeding pairs was noted on previously dry
areas. Lhe Sand lake Bnit had a greater than normal quota of breeders
and a good response was found on & newly flooded area north of the Hecla
grade. *he practice of drying and reflooding marshes definitely has a
stimulating effect to both vegetation and waterfowl. “n even greater
response to wildlife was found on newly flooded areas that had not been
previously flooded.

» Duck production this year was higher at Sand Lake than it has been for
; some time, art of this increase can be attributed to the response of
low water fllowed by reflooding. In addition, the high water levels

+ this spring created a number of new impoundments that only have water
once or twice in a ten year period.

Jee next page for table,:




Pintail
Shoveller

Ruddy
Baldpate
Scaup
Canvasback
G, W, Teal
Hoodduok
Blackduck
Unidentified

1960
1959
1958
1957
1956

1953
1952
1951
1950
Average

8.8
2.2
11.0
6.1
0.0
18.2
0.0
0.0
0.0
0.0
10.5

Sand Lake ﬂn@k Production

4.5
35

2.2
1.9
1.3
0.6
0.0
0.0
0.0
0.0

11.5

520

0.8

0.0

214
2,9
10.1
20 .4
16.7
75
10.4
0.6
6.8
2.4
0.1
0.1
0.6
0.0

The following table indicates our method of determining production.
Since some of the young could not be observed, Griffith's average

brood size data was used,
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Mallard 49,56 28 6.52 5,70 183
Gadwall 12,60 72 7.09 6.95 510
Pintail 18.45 105 6.10 5.60 640
B Teal 33.7% 193 6.80 5.64 1312
Redhead 6.75 39 6.31 7.19 246
Canvasback 1.35 8 6.18 L.66 L)
Ruddy 6.30 36 534 3.78 19z
Baldpate &5 2 6.36 5.00 13
Unidentified 2.25 13 H.33* 4,60 82
Totals 571 Broods 3702

* Average of above species.
** Based on UrifTith's average brood size.

In reviewing past narratives, we find that gadwall and ruddy production
was well above normal. The most significent decrease from the norm
was found in mallards.

A very encouraging increase in the number of redheads stayed late and
appeared to be settling down for housekeeping. As sometimes happens
many of them never did nest and production of this species was only
slightly higher than normal,

The rirst brood count was made frem Jul  July 1% and the second
from August 1 to August 8, A canoe was with paddles for the first
count. Later, a motor was used on the canoe in places to aid the
observers in getting through the rank stands of vegetation. The same
route in the Mud Lake Unit was run &8 in the past two years and expanded,
accomding to similar habitat for that area. However, due to limited
open water areas in the Sand Lake Unit, the length of the census route
was increased., Un the other areas a complete census was made where
possible with 1/3 added for broods not observed. Fossible duplications
in the two counts as determined by age classes Were subracted from the
totals,

See following page.
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Area
Hecla Ur. to Mud Lake Uike v 220
Mud Lake Dike to Hanson Pt, (E & W) 21 127
Hanson Pt, to Weismantel Cr, (E & W) 15 22
Welsmantel Gr. to H. Dennerts (West side) 21 31
mfeiamantal Gr., to Columbia Dam (E & W) 21 35
Display Pool 27 o
Korth Wild Area (Flooded) 7 43
Pond at Tunby & Adjacent Flooded Area 2 3
Pond at Diagonal Trees 3 [
Below Columbia Dam 5 b
Dakota Lake 23 W
Maple Hiver ' - | —
Total 222 571

Lgspite the cool late spring, the pesk of the hatching this year
was quite early, occurring in the period of June 20 - 25, In past
years the pesk frequently occurred about July 1.

iall;rf attrwmw to
the refuge, three-

P Lroods probably repe
indicate that coot

m. An mmnmm 600 br
fourths of which were found

resent between 2000 and 2500 '
production is normally less than 5@6 birds.

#3ith the coot population very low on the refuge last year this sudden
inﬁux of brood stock must have come from $other areas. Apparently
the "parent marsh theory” has not been brought to the coots attention.

destern, pied-billed and gared grebes had & successful season. The
majority of the nests were found in areas of new emergents.

g
G
l

s and Ggo 8. DBoth species were again abundant thﬁ.a mr
“ jcans pmciutzad about 300 young and the Bouble-crested Cormorants
abont tmo mng Most of these were produced on ?slim amth

of the Houghton Orade. ZThe Pelican population was raised eonsidmbly

by the influx of new birds around the first of August. it the end of

the period approximately 3, 0%9 wem preamt.
is about 1500 birds. Yulls and Terns ‘
leave the fefuge about dam& amﬁ return shortly before daek in the
emening. #n estimated 250,000 birds use the refuge. %hey feed mainly
in plowed f@lds adjacent to the refuge.

Tha a‘g B ' .

Common fepns and B Terns were abundant in the spring, and through
the nesting season. <~hortly after the young reach flight the terns
disappear.
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Great Blue Herons were gwaauat in usual numbers. Slack-crowned

1ight herons were particularly abundant in the Sand Lnka pool.

Ihis species showed an increase over last year. American %gmm
were seen freguently throughbut the period. Occassionally Zora Heils
Wwere sighted.

Shorebird "enthusiasts" were somewhat disappointed this summer as they
camae to the refuge., In contrast to last summer there were very few
shorebird attraction areas for the “Birders" to visit, However,
Dowitchers and Xgllgzlggg ware fairly common in the neighboring sloughs
and ponds, : :

be seen there also.

c. Uoves.

‘ : Doves were abundant this year and from periodic observations
the nesting season was quite successful. Jeveral doves have been killed
on the highway adjacent to the refugs boundary. There was no dove
banding program on the refuge this sumwer.

agant . B¢ Pheasants were abundant during this period.
%aat af th@ bruoda obamrvad were quite large. It appears that there
was a good hatch this year nged winter with ice
and snow., Pheasant sa&aan ‘ with a daily limit of
four cocks, and run to N el

refuga thia summ&r..ﬂf'
this area,

C. fﬁ&w b

Approximately 170 deer were taken on the refuge last year with 400
permits allotted to the county. The herd increase this summer has
brought thepopulation up to about the size it was a year ago. 4 hunting
season has been set by the South Dakota Uspartment of Uame Fish and
Yarks from December 3 through December 11 for the 400 permit hunters

in the county, The major change in the regulations is that refles

will be permitted for the first time., Sy limiting the number of hunters,
we did not object to using® réfles on the refuge. 4 number of adjacent
farmers, however, fear that they will loose livestock and are appealing
to the state to go back to a shotgun season,

Raccoon and skunk are still plentiful on the refuge. Nest predation,
we fesl, 18 high here because of the physical and biologicsl conditions
on the refuge. FPredators are attracted to the refuge for erippled birds

in the fall and later by the entrails left during the deer season.
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The marsh furnished good winter cover for predators until they ware
forced out by high water in the spring. ‘he animals then move to

a narrow band of pasture or wildland along the pools, which is also
used extensively by nesting waterfowl.

The fur prices on long haired fur bearers has continued to rise and
the outlook for a more adequate control through trapping is promising.

The high kill of foxes last winter due to ideal snow conver for aerial
hunting has made a noticeable dent in the population, It may take a
year or two for them to resover,

Despite the large invasion of new emergents, muskrats have shown no
increase. Former trappers on the refuge report that this species at
, -one time was the backbone of a thriving fur industry on the refuge.
A steady decline was noted during the '40's and now less than a dozen
animsls are seen during the summer. & return of the rats would mean
more money in the pot and could help to control the shoreline emergents.

Marsh Hawks have been Lhe most common bak, Sparrow Hauks haw hmm

seen occasionally. Red-tailed Hawks are common now. -

Hawks have been noticed occasionally during the period.
) been observed this peried.

a oaglau have |

Burrowing Owls nest in the area and can b« seen fmmnt.lv. Few other
owls have been seen.

The Sand Lake Unit was carp free prior to the spring run off. A fair

winter kill ocourred in Mud lLake, but some fish survived in the deeper
channels, Additional carp moved in from both the south and north with
high water, so we are now well on our way toward a carp problem again.

s
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III. REFUGE DEVELOPMENT AND MAINTERANCE

Field projects were slowed down considerably this summer by frequent
rains and greater emphasis on biological problems. Projects worked
on are as follows:

i. Installed three road crossings to %razing unit 23 which was pre-
viously inaccessible without & boat. +his improvement will allow us
to control thistles on a new area and facilitate cattle turn-ins and
inspections.

2., Placed three cattle guards in pasture units,

3. Fumigated the granary and cleaned out the elevator shaft.

4, Spot gravelled roads, the south #ike and the court yard.

5. Mowed and graded all of the refuge rosds twice.

6. Painted the overhead doors on two equipment buildings.

7. Made extensive repairs on the corn crib,

6. Repaired portions of the boundary fence and installed new gates,
9« Stockpiled gravel at the refuge pit for hauling this winter,

10. Repaired and painted window frames at site 4.

11, Installed water gauges.

B, Flantings.
1. Irees and shrubs.

Two miles of trees were pla
cultivated three times and ONee
about 85 percent in most of the re

2, “ultivated Crops.

The refuge share of the crop this ysar was taken mainly in corn because
it was felt that much of the barley would be lost through sprouting

or would be topped by weeds. A portion of the harvested corn will be
shelled and stored in the granary. “orn has glways been preferred
over barley for trap bait here as well as by neighboring refuges, so
we have tried to a¥nid stocking up on grains that are only used as

a second choice., *“he following is a swwmary of the crop acreages and
divisions for 1960.

- Crop Total Acres Gov't Share Gov't Share
Standing JHarvested
Barley 658 112 13
Corn 1010 h25 108
Millet 88 50 18
Qats 265 19 2
Wheat 310 - 10
Rye 12 - 12
Rye browse 191 421

Total 2850 797 163
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A goncientious effort was made to do all of the summer thistle spraying
in & three week period, Windy days hampered the time schedule, but

by working longer hours on calm days, the refuge was covered before
any of the thistles went to seed. In addition to the 1100 acres of
sow and “anada thistle sprayed by the Hanson brodjet sprayer, 225 acres
were serially spreyed.

Definite improvement can be seen in thisitle reduction over 2 large
portion of the refuge. lhe least headway has been made with Canada
thistles and this is especially true of the flood zone, which is
frecquently supplied with new sources of seed.

Several small areas were selected for summer burning of phragmites

in an effort to control blackbirds and to open up shorelines. The
rushes burned well even over shallow water wherever dead growth from
the pervious year was present. All of the blackbird nests present were
destroyed, but new growth was so rapid that within a month, it was
difficult to determine burned areas from unburned on the shoreline.

F, Fires. DNone.
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IV. RESQURCE MANAGEMENT

£, Opazing.

Kineteen permittees turned in 1433 head consisting of 692 cows, 302
yearlings and 439 calves during May and June., Urazing fees were raised
from $1.25 an AUM to $1.50 an AUM this year. 4lso we began charging
for calves as 1/4 unit, yearlings as 3/4 and cows as One unit. There
seemed to be little resistance among the permittees in regard to either
of these changes,

The pastures at turn in time were short and grass growth was slow due
to the cool spring and high water, with warm weather in mid June, the
pastures made a surprising recovery and kept ahead of the cattle
throughout the season. None of the units have suffered from overgrazing,
in fact, our grazing hzs besen too light. 4 number of shortly grazed
areas which were important grazing and loafing sites for geese last
fall are now knee high in grass., Little bunch effect was created with
the light grazing and most of the units are now very similar to the
wildlend sreas. Perhaps it will not be entirely possible to adjust

our grazing to fit growing conditions, but more leaway should be brought
into cur grazing plan in the next revision,

Shoreline openings that have ween mede in previous years were maintained
by the cattle as they contimme to water at the same sites year after
year. The response to these openings us loafing sites by waterfowl has
been very good, but the number of openings are inadequate.

il S

It seems that other measures
to combat the shoreline em tried this fall was
to spray the emergents wit . . iciently dry, these
rushes will be burned and it is hoped that the cattle will keep down
the new growth in the future. 4As a second step, we are planting an
experimental plot of meadow foxtail on the shoreline. This is a short,
water tolerant pgrass, which we hope will furnish competition for un-
desirable emergents,

Junction with grazing

4

Since our grazing program commenced, it has been the practise to hold
the cattle to the bottomland as much as possible in the spring to control
the emergents, The thinking in doing this has been that the rushes
would be eaten when they are green and tender, thus opening up the
shoreline. in practice it seems that cattle prefer the wet meadows

and upland in the spring, Some feeding is done in the rushes, but
growth is so rapid that the plants seem to make normal development.

By August and September, however, the uplands and meadows become dry

and the cattle move into the rushes to fight flies snd to forage on

the tender plants gowing near the water., Opsnings mede during this
period remain throughtout the fall and the following spring. It certainly
appears that more is accomplished toward shoreline improvement later in
the season than in May or June.

B. Hayipg. None.
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V. FIELD INVESTIGATIONS OR APPLIED RESEARCH

A, Blackbind Studies.

A field study on blackbirds was started in the fall of 1959 under

the technical direction of the Denver Hesearch Station. #n expanded
program was undertaken this year with Biologist Delpazio from the

Branch of Research serving a s project leader. Thisstudy became a

major part of the refuge summer work program with four members of the
staff working on it part time. The Branch of Fredator and “odent Contrel
contributed personnel for three weeks and the South Dakota Department

of Game Fiah and Parks had three employees working on the study for

six weeks. Ihchnical help was given by several staff members of the
South Pakota State College.

Unly a brief summary of project segments will be given in this report
as Mpr, Delpazio's report of the years work will be included in a kter
narrative.

The corn fields in a 96 square mile study area were measured and plotted
to determine the amount and distribution of crop damage. Bighty random
plots were established in which ears on two 35 foot rows were bagged
and compared with an equal number of unbagged ears.

Transects were run both on | he county to determine
the nesting population, Roo : @ in the fall to get a
population estimate during the damag- poried. Thirty-five major roosts
were located, one of which harbored over a million birds.

3e

Bunflowers, millet and three varieties of milo were planted to test
their attractiveness as decoy crops. Each of the crops were poisoned
in an attempt to make a reductional control, but none of these crops
show much promise for control work.

b

Cecoy Crops.

Dynamiting with crow type bombs was successful in killing about 1000
birds. However, considering the expense and time involved, this method
of control is not practical to get the reduction necessary.

5. Bait Stations.

A number of baits were tested in the field. Cracked corn and millet
were preferred of the dry grains, but could not compete with milk stage
corn and offerred little hope. U ce the corn feeding habit developed,
very few birds could be attracted to bait stations,
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Both strychnine and Tepp were used as poisons at the bait s tations.

During the nesting season, 29 feeding troughs were erected in the marsh.
These stations, baited with poisoned grain, show promise of giving

some measure of control to the breeding population, but were not effective
in the fall,

Some of the more promising repellents were field tested. At concen-
trations which would be practical, none of the repellents gave adequate
control., Actually, one repellent sesmed to attract birds.

1
:

A11 of the recommended frightening devices were demonstrated in the
field to 64 farmers in the study area. These devices included fire-
cracker ropes, Zon exploders and shell crackers.

We regretfully report that Sand lake still has blackbirds and that no
solution to the problem is in sight, A lot has been learned about the
birds movements, habits, ete. which we hope will lead to a "break through".

1. Canada Thistle.

Five one acre plots of Canada th

with experimental
chemicals on July 11, 1960,

Herolcice and Agtlive 3 ik b & MMO
; 2 gal., Amitrol T - & 1b. 85% kill/thistles - good kill on gquack.
1 gal. Amitrol T - 2 1b. 70% kill/thistles - 50% kill on quack.
1 gal. Kenapon - not known. 10% kill/thistles - good kill on grasses.
8 1b. Weedazol - 4 1b, 75% kill/thistles- grass kill = 2 1b. Amitrol T.
1 gal, Garlon - &4 1b, 10% kill/thistles - good kill on grasses.
Amitrol T gave a 100 percent kill even at the two pound rate where the

cover was sparce and the thistles received good coverage. Kenapon and
Carlon were effective on both phragmites and quackgrass in the study
plots, but showed 2 poor kill on broad leaf plants., The amino triazole
chemicals killed both grasses and broad leaf plants,

Three one acre and one two acre plots of phragmites sprayed in August 1959
were checked.

See following page.
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25 1b. Radapon - 21 1lb, 70% kill/phragmites - no secondary kill.
6 gal., Garlon - 24 1b, 95% kill/phragmites - no secondary kill.
2 gal, Garlon - 8 lb, 70% kill/phragmites - no secondary kill.
2 gal, Amitrol T « & 1b. 90% kill/phragmites - some secondary kill,

The dow products which include Garlon and Hadapon showed a rapid kill
of phragmites, but by the second seascn the surviving plants showed
no i1l effects fromthe chemical. The Amchem Froducts - Amitrol T has
a slower killing rate the first season with considerable yellowing of
regrowth plants the second season.

Canada thistle and river bulrush were little effected by any of these
chemicals when sprayed in the fall. They were the first plants to
appear this spring and rapidly invaded areas of dead phragmites.

in 8% strength of granular itrazine was applied at rates of 5, 10, 20
and 40 pounds of active ingredient per acre in stands of cattail sube
merged in eifht inches of water. No kill resulted from this experiment,

C. Aguatic Tyansects.

Aerial photos were taken by Pilot-Biologist Brazda this summer to
determine the extent of the sago beds. These photos have not yet been
developed. “pot checks were made by cance to determine turbidity and
seed production. %he results of this survey will be reported at a
later date when all of the data are available.

This project was initiated i.n 1§57 ﬁb‘”ahﬁpréinm%ho effects of shoreline
grazing on waterfowl production and over-all waterfowl use. *‘he study
is to continue for one more year. Tabulated below are the breeding

pair counts made this year.
GRAZED CONTROLS
Unit Length of No. of No. of : Unit Length of No, of HNo. of

— Shoreline _Pair Pair/Mi : ___ Shoreline _Pair Pair/Mi
0-19 1.0 M., 14 14 A8 0.8 M 13 16.2
G-18 1.9 36 19 AO 1.8 21 11.7
G-16 2.3 26 11.3 G-15 1.9 16 8.4
Ceil 1.7 24 14,1 A27 1.7 10 5.9
Gub 1.2 38 3.6 412,13 2.1 11 5,2
Ge22 0.8 9 11.2 Ha2 1.0 12 12.0

The above counts were made during the period May 20-27. Only pairs

and lone drakes were counted; divers and coots were excluded. Although
the grazed units showed more pairs per mile in four cases, there were
three control which had more pairs per mile. The over all average
showed more pairs per mile (15.2) on grazed units over the control
units (9.3). However, no conclusive evidence could or should be drawn

at this date. A complete five year report will be made in the 1961
fall narrative.
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Use « 1960

Area Ducks per pothole or mile of level ditching.

hf27 5/6 5/20 5/27 6/15 7/7  Avg.
North Potholes (95) L .12 26 26 * L
South Potholes (45) 08 .62 2.4 87 W1 1.02
No. level ditch .76 mile *  10.5 * 2,64 » " 6.57
So. level diteh .51 mile * * * 390 3.90 * 3.90

% /irea not checked on these dates.

Both the level ditching and potholes were used mainly by blue-winged
teal during the breeding season. +‘he waterfowl use of these areas this
summer was & little greater than that of the previous years, but was
considerably lower than that found:onr-some of the patural potholes both
on and off the refuge.

F. X2 T L el SRCLE

Since 1957, thrity-six shoreline grazing transects have been run each
year to determine the effects of grazing on shoreline vegetation. ZThe
vegetation changes have been so small that only e of the most
representative transects were checked this year. <*hisstudy will be
completed in 1961 and at that tise a complete survey will again be
necessary to evaluate vegetation changes that have occurred over the
five year period.

G. Nesting Studies.

A small acreage was dragged this summer to determine the cover densities
preferred by nesting ducks.

‘he following table shows the results obtained on the 132 acrés studied.

D: 5
Species Vegetation Gpazing status Aeres per nest
Mallard & B4T Bgome & Bluegrass Wildland 8.6
Mallard & BWT  Bluegrass Light Orazing 12.5
Mallart & BT  Bluegrass Heavy Orazing 6.0

The relation of water and loafing sites to nesting cover seemed to be

as important to nesting as the density of the cover. 9ince factors
other than cover density were not evaluated, it is difficult to determine
a cover density preference, although it was found that Mallards and
Blue-winged teal will accept nesting sites in a wide range of cover
densities, ranging from knee high vegetation to closely grazed pastures
with only occassional clumps of grass. _‘here was no evidence that even
our heaviest grazing as practiced on the refuge is adversely effecting
waterfowl production.
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VI. PUBLIC RELATIONS

The Golumbia Recreation Area was maintained better this year than it
has for many years. & local Extension Club donated a set of swings
with a slide and the refuge staff put them up. These two features
stimulated use of the area and many favorsble comments were received.

Other uses were mainly fishing, Fair fishing was had at the Hecla
Rec Area. No success was known for fishing on the Weismantel Grade,

We have had the normal viskor traffic observing the wildlife and climbing
the tower.

B. BRefuge Visitors.

May 5 « NSTCollege group, Aberdeen, 5. Dak,; tour area.

May 10 -~ Biclogists Hammond and Miller, tour area and discuss problems.
June 2 - SCS 5m¥; tour area and discuss vegetation control.

June 25 - Harold Titus, Sports Afield; tour area and discuss waterfowl.
July 6 - Herb Dill, Mgr. Mud Lake Refuge; tour area and discuss.

July 27 - Kieth Wallace, SDSCollege Weed Specialist, disscuss problems. -
lugust 8 - Oliver Davidson, Mud Lake Refuge, transfer dquipment.

hugust 19 - Messrs Neff and Besser, Denver Labj; Blackbird research.

Frequent Visitors: OMA Hopkins
Manager Monnie, State Game Man

C. BRefure Participation.

Mr, Schoonover gave talk to Ellendale, N. Dak. Sportsmen Club.

Mr, Schoonover showed slides at First Baptist Church in Aberdeen, 5. Dak,
My, Blackerd gave program to 4.H Camp at “ichmond lLake.

My, Blackard gave program to Presentation Jr. College Nature Study Class.
Mp, Blackard gave talk and tour to McAlister College of St.Paul, Mimnn.

s State Warden Rishardson, Tewaukon
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VII. OTHER ITEMS

The Oakes area was particularly well blessed with rain this summer,
One six inch rain fell in eleven hours. 4 small flow moved down the
James most of the summer, which held the lake near spillway level.

Little waterfowl use of the area was observed. Only 75 ducks were seen
on the last aerial count taken in late August.

4 number of blackbird flocks were seen moving between Hyalt Slough

and Dakota lake. Several cornfields near the river have received damage.
One of the adjacent farmers who depends on sunflowers for a cash crop
reported that 50 percent of hie crop was lost to birds last year.

2. Maple fiver.

At the time of our visits to this easement in June and July water was
flowing over the spillway at a depth of two inches.

As a result of the low water last year, the entire msh has grown up
to dense stands of cordgrass and soft stme bulrush. The vegetation
is too dense for waterfowl use., Only three broods were found on t he
July 12 brood count.

This easement has a good pro t the dam must be
raised to hold more water, ]-, s openings will develop

B, Mma

Our student assistant this year was Kenmeth H, Larsen. Ken came to |
us highly recommended rom 3, Dak. State College, and proved his worthiness.
His assignment was mainly with the blackbird research program but assisted
with brood counts, nest dragging and many phases of our operation, His
wife and baby were able to stay part of the summer with him at a hunting
lodge near the refuge.
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Form NR-1
(Rev. March 1953)

WATERFOWL

MONTHS OF May %

REFUCE  Sand Lake 10 fugust 31, , 1960
: (2)
weok Weeks of reporting period
(1) Bnding = 5/17 5/  : 5/21 : 528 : ofs 6/&& K é[zg 7 ?{g
Species : 1 : 2 s 3 : L : 5 : : 7 : : 9

Swans: -

~Whistling
Trumpeter

Geese: ,
Cackling
Brant
White-fronted
Snow 300
Blue 500
Othe#ittls Canada | 800 200 |

Ducks:

~Fal1ard 3% | 20 | 200 | 35 | o5 | eas | sas | soo | wmoo | a0
Black 10 10 10 10 10
Gadwall 250 250 150 125 iz3 175 175 175 175 175
Baldpate U 35 35 75 75 75 2] 75
Pintail 232 3% 1’:2 5_‘5 ﬁ;g Sgg 5;? 53?; sgg jﬁ
G -winged teal : ' , ’ w : :
Blus—winged teal | 600 | 500 | 500 | 65 | 68 | 728 | 95 | 925 | 70 | 7%
giﬁ::?eo: vest 250 200 1sg 3@2 %g mg wag mg mf; mg
g:ghdead lgg 175 175 P 700 700 700 700 700 700
Ring-necked ' !

25 10 10 8¢ 80 25 25 285 25 25
g:x;s% 500 200 150 225 225 125 125 125 100 106
Goldeneye
d : ‘

S ey 30 | 10 | 0 | 3w | s | s | s | sms | e 300
Other

Coots 500 S0 00 1000 1000 1000 1000 1000 1000 1000

Int. Dup. Sec,,
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Form NR-1A MIGRATORY BIRDS
(Nov. 1945) (other than waterfowl)
Refuge...._... sard lake Months of. Maw % . to. fugust 3% 19560
(1) (2) (3) (4) (5) (6)
Species First Seen Peak Numbers Last Seen Production Total
Number |Total # | Total Estimated
Common Name Number Date Number Date Number Date Colonies| Nests Young Number
I. Water and Marsh Birds:
sestern Lrebe 1500 | 6/1.20
?hﬁt‘ Paliean ) 3000 8[39
Uoublewcrested “orsorant 1500 8/30
Ureat WHlue ‘eron 100 8/20
II. Shorebirds, Gulls and
Terns:
Killdeer 500 | 6/1.-20
buwitener 2000 8/20
Frankline Uuli 250,000 | 8/30
Common Lern 750 7/20
Black Tern 750 7/26

(over)




(1) (2) N (3) (4) (5) (6)
ITI. Doves and Pigeons: ‘
Mourning dove 1500 &j;
White-winged dove
IV. Predaceous Birds:
Golden eagle
Duck hawk
Horned owl
Magpie
Raven
Crow 25 period
Harsh hawk 50 pericd
RepBrted BY... cocmmmmmroimmismrissrmemmpemmmcs i
INSTRUCTIONS :
(1) Species: Use the correct names as found in the A.0.U. Checklist, 1931 Edition, and list group in A.0.U.
order. Avoid general terms as "seagull", "tern", etc. In addition to the birds listed on

(2) First Seen:

(3) Peak Numbers:

(4) Last Seen:
(5) Production:

(6) Total:

INT.-DUP. SEC., WASH., D.C.

form, other species occurring on refuge during the reporting period should be added in appro-
priate spaces. Special attention should be given to those species of local and National
significance. Groups: I. Water and Marsh Birds (Gaviiformes to Ciconiiformes and Gruiiformes)
ITI. Shorebirds, Gulls and Terns (Charadriiformes)
III. Doves and Pigeons (Columbiformes)
IV. Predaceous Birds (Falconiformes, Strigiformes and predaceous
Passeriformes)

The first refuge record for the species for the season concerned.

The greatest number of the species present in a limited interval of time.
The last refuge record for the species during the season concerned.
Estimated number of young produced based on observations and actual counts.

Estimated total number of the species using the refuge during the period concerned.

9870
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Form NR-1B DEPARTMENT OF THE INTERIOR

(Reve Nove 1957) FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERTES AnD WILDLIFE

WATERFOWL UTTLIZATION OF REFUGE HABITAT

For 12-month period ending August 31, 1960

Reported by L, J. Sehoonover Title fefure Hancper
3] %) ) () 15)
Area or Unit __  Habitat Breeding
Designation Type Acreage Use=days Population Production
01"_:2: % ‘ 100 &70
Upland ¥
Une Marsh 715
Water
Total
Crops | 145¢
- Upland - =
) Tuo Marsh
Water
Total
Crops Ducks &1¢ 0 |
i nree Marsh Swans S 0 15
Water Coots 40,500
Total Total _ B34 00k
Ducks 302,000 & 330
Geese 93,000
Swans
-Coots 30,000
Total _225,000

W e o e o es

20

e e ™ o e an

200

(over)



INSTRUCTIONS

A1l tabulated information should be based on the best available techniques
for obtaining these data, Estimates having no foundation in fact must be
omitted, Refuge grand totals for all categories should be provided in the
spaces below the last unit tabulation. Additiocnal forms should be used if
the number of units reported upcon exceeds the capacity of one page. This
report embraces the preceding 1l2-month period, NOT the fiscal or calendar
year, and 1s submitted annually with the May-August Narrative Report,

(1) Area or Unit: A geographical unit which, because of size, terrain
characteristics, habitat type and current or antici-
pated management practices, may be considered an
entity apart from other areas in the refuge census
pattern, The combined estimated acreages of all units
should equal the total refuge area, A detailed map and
accompanying verbal description of the habitat types of
each unit should be forwarded with the initial report
for each refuge, and thereafter need only be submitted
to report changes in unit boundaries or their descrip-
tionse

(2) Habitat: Crops include all cultivated croplands such as cereals
and green forage, planted food patches and agricultural
row crops; upland is all uncultivated terrain lying :
above the plant communities requiring seasonal sube
mergence or a completely saturated soil condition a
part of each year, and includes lands whose temporary
flooding facilitates use of non-aquatic type foods;
marsh extends from the upland community to, but not
Including, the water type and cocnsists of the rela-
tively stable marginal or shallow-growing emergent
vegetation type, including wet meadow and deep marshj;
and in the water category are all other water areas
inundated most or all of the growing season and extend-
ing from the deeper edge of the marsh zone to strictly
open-water, embracing such habitat as shallow playa
lakes, deep lakes and reservoirs, true shrub and tree
swamps, open flowing water and maritime bays, sounds
and estuaries, Acreage estimates for all four types
should be computed and kept as accurate as possible
through reference to available maps supplemented by
periodic field observations. The sum of these esti=
mates should equal the area of the entire unit,

(3) Use=days: Use=days is computed by multiplying weekly waterfowl

population figures by seven, and should agree with
information reported on Form NR=l.

(4) Breeding .
Population: An estimate of the total breeding population of each
category of birds for each area or unit,

(5) Production: Estimated total number of young raised to flight age.

Interior Duplicating Section, Washington, Do Co 27580
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Form NR-2 | UPLAND GAME BIRDS
(April 1946) e . ‘ . .
Refuge “gred Lake Months of “ay 1 to _fmgust 31, , 19,60
(1) (2) yéﬁig “ (5) (6) (7)
Species Density Produced Ratio Removals Total Remarks
o .
218 w |y & ﬁ Est}mated ) ) )
Acres |Hmoid S518d| &| nunmber Pertinent information not
Cover types, total} per & O- i+ g B lndled using specifioally requested.
Common Name acreage of habitat| Bird é B8 & Percentage :% Saloa Refuge List introductions here,
¢ heasack

Frairie Chicken




INSTRUCTIONS
Form NR=-2 - UPLAND GAME BIRDS,3#
(1) SPECIES: Use correct common name,

(2) DENSITY: Applies particularly to those species considered in removal programs (public

hunts, etc.). Detailed data may be omitted for species occurring in limited
numbers, Density to be expressed in acres per animal by cover types. This

information is to be prefaced by a statement from the refuge manager as to the
number of acres in each cover type found on the refuge; once submitted, this
information need not be repeated except as significant changes occur in the area
of cover types. Cover types should be detailed enough to furnish the desired
information but not so much as to obscure the general picture. Examples: spruce
swamp, upland hardwoods, reverting agriculture land, bottomland hardwoods, short
grass prairie, etc, Standard type symbols listed in Wildlife Management Series
No. 7 should be used where possible., Figures submitted should be based on actual
observations and counts on representative sample areas, Survey method used and
size of sample area or areas should be indicated under Remarks.

(3) YOUNG PRODUCED: Estimated number of young produced, based upon observations and actual counts
in representative breeding habitat.

(4) SEX RATIO: This column applies primarily to wild turkey, pheasants, etc, Include data on
other species if available,

(5) REMOVALS: Indicate total number in each category removed during the report period.

(6) TOTAL: Estimated total number using the refuge during the report périod. This may

include resident birds plus those migrating into the refuge during certain seasons,

(7) REMARKS: Indicate method used to determine population and area covered in survey. Also
include other pertinent information not specifically requested.

# Only columns applicable to the period covered should be used.

1613



Phragmites sprayed by airplene with 2 gal. per acre
of imitrel T one year later. Note the yellowing of
regrowth which eventually died.

SEP - 60

River bulrush rapidly invading areas on which
phragmites were killed by spraying.



SEP o 60

In another area river bulrush and Canada thistles
were the first invaders on sprayed sreas. Une year
aftor spraying phrogmites with Amitrol 7.

« 3EP 60

Approximately 1500 acres of new cattails and phragmites
got a start last year. This scene is typlcal of the
north half of the Sand Lake Pool.,
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Shaded areas are cornfields within the 96 square

mile study area used for crop damege appraissl in
the blackbird project.

SEP o 60

The corn at the right was bagged after silking,
but prior to blackbird damsge. From this appraissl
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Part of the blackbirds killed with dynamite bombs.
The top row are grackles, second rovw sele redwings
with fensle redwings in the bottom row,

SEP - 60

Searecrows set outl by farmers near farm ponds probably
saved some corn in adjacent flelds. Ponds such as
this one are favored watering sites during the day.



Twenty-eight of these poison stations belped to
reduce the bresding populetion of blackbirds
with no loss of other species,

John Delraszic attempbting to
poison sunflower heads with
a strychmine solution, We
haven't decided if the sune
flowers are too tall or if
John is too short.

d3¢



The blackbird crew getting lined up for business.

Deliragio using Tepp to polson swathed millet.



SEP - 60

Scaring devices used in demonstrations to farmers.
From left te right they are shotguns for exploding
shell ¢rakkers, & pipe and stand designed hy Yechanic
- Podoll for using firecracker ropes with cherry bombs
and 2 Jon exploder on stand for use in cornfields,

New refuge sign using three inch rbe for the frame.





