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I . GENE 

2.24 
4.04 
2.61 
2. 16 

11 . 0.,5 b.xtrem s 

~ 
• • 

~. I.mrm.· 
28 83 
41 84 
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28 104 

Pr c1pit tion for the period does not reflect the true pictur for the 
summer. h riod opened ith inadequate topsoil moisture nd never 
caught up until ugust . 

Crops withstood the low rainfall quit well as temper tura. re ained near 
norm l with only a few exception • this station wa about in the middle 
of a transition from wet to dr,y. ro north the.y experi need well 
above normal rains all su r. J;n act they ha difficulty getting com 
plant nd cared for . O)o field never did g t pl nted. F quent 
rains of two and three inch s de potholes and slough id al for wildlife 
in th ar north of headquarter • 

Io the south of us rainfall was well below normal and the crops surrered 
dly, specially the corn. .berde n was as much a .5 • .5 1n.ch s below 

normal (tor th crop s son fro J rril l) before a nie bower in ugust . 

Crop on the re.fu will b av r ge to a little above, with corn doing 
th best ; not oorsidering th blackbird damage of cours . 

1. @.ter 

· iw;l l@s;~ . uuring y. and Jun wat r levels remained sl1 htly above pool 
level with all of th atop logs removed . In July a dra own o£ one foot 
was made to £ cilit te shoreline spraying and road construction . Tb 
drawdown was co plated on Au t 3 and sine that d t th 'ool ha 
remained about on foot below capacity. 

S£!ncl LakS) . "h peak of the sprin runoff occ~urred in id pril , but du 
to flooding below the refu~e . we \fer oblig ted to restrict our discharg 
to the safe ch nnel capacity. Even 11th our eff9rts to cooperate , so 
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farmers com.plained bout noooing. Pool level wa reached on July ZO 
and since that ti ther has be n a thr e inch losu due to aporation. 

2 . Fpgct aoo Coyet• 

ood conditions on the r: tug are quite different £rom a year ago when 
e suffered trom a drouth. 'I'h St 11 gra.in crop was above verage and 

was harvested with favorable e ther. Shortly after harvest so good 
rains fell which prompted many farmers to disk or fall plow their f'i lds . 
!n the tilled fields , as ell as in tho stubble , an abundance of volunte r 
grain will mak favorable brow e ar as for th geese . To su.ppl ent 
the volunt er gr i n , 150 acres of rye was sown by r f'ug r onnel . An 
additional 50 acree will be sown by permittees . 

:Due to frequent 1 te summer rainst littl of the shattered grain left 
from harvest will be vailabl • his feed has either sprouted or has 
been covered by till!lge. 

he corn crop is spotty • In general , the r efuge corn fared tter t han 
that. to the west or south because of a few lucky hou rs and the mod-
er ting ef£ ct of the ltlc on the hot dry Wind • Unfortunately, the 
refuge fields ver on the front lin when the blackbird attack oame and 
su.f'ferd accordingly. 11 or the .£'i lds have had so lose which in some 
cases runs to s high as 70 percent . 

Most of the millet yields Will be good with $01!le lOSS caused by hail and 
blackbirds . 'fhe early plantings t ended to be wee.dy and i.t was in thes ~ 
fields that blackbird dwnag• ~ o t 

Last yea~ . so e closely grazed pasture ~e ex ellent goo e browse 
areas . 1h1s sum;, r , tb g ass has own o rapidly that close grazing 
has not developed and as a consequence r w areas in the grazing units 
Will be ttractive to geese • 

.;. he response of ago pond.weed in Sand Lake due to ctryi.ng and earp removal 
has bean 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 o! the seed will be consumed befor migrant water
fowl appear. 

he oov r picture has changed radica.J.ly in the past y · r. In the pring , 
large beds or dead annual weeds which grew on the mudflat the pr vious 
year , completely cov red the water urtace. Later in the summer, growths 
of river bulrush, phragmites and cattail , which started l st summer , 
em rged above the water. By early fall , an estimated 1.SOO acres of new 
emergents blanketed sections or the marsh which were once open ~ter . 'fh 
new invasion was particularly great south of the mud lake dike to Harold 
Dennerts . N w growth has lso greatly reduc the openings south ot th 
recreation area to t be Columbia Dam. 



A. Miira.t2a 1t4s .. 

1. Watm:fqltl . 
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II. 

a. . Geese . P·t the 'beginning o£ the period 1,000 now and blue g se, 
800 am ll Canad$ g and 100 large Canada c ese ere pres nt. Hy May 
15 all th ee e eept t la e Canadas had left the fug • 

i th our reduced ter ar.ea last f 11, the g se an bunters wer both 
concentrat on the north part or th refug • l'his l d o n usually 
he vy kill of our r sident flock . h managed shooting are alone re
corded 47 of t large geese in the ba.g cheeks . W estimated that about 
60 breeders r pre ent in the nock that returned last apr1ng . liigh 
water hit th Sand Lake Unit after ne tin started so t.he initi l 
n sting attempts uere lost. Three renests were found 1n this unit after 
the water r ceded, but in each ms th clutches we:re ll, . v 1ng 
bout tht* eggs per n t. st on the Wl Lak Unit occurr after 

th pool h d Ul , so th se n sts er not naoded. or th sev n 
nest looat . in thi unit, two w r d strayed by predators . On nest 
in Sand Lake 'WII.S des rted when visited at a later date. 

Our sorin and summer observation al o indic ta d cline in our 
resident oose flock . The i"all count is down to 135 birds oompa.r d to 
217 a year a o. 

The following t bl shows a comparison of broods and young produc for 
the past loven years . 

Breeding ber of Broods ber of Young 

- PgiZQ atismSJ 
1960 6o ? 3.5 
1959 100 12 63 
19.58 100 12 64 
1957 262 18 95 
1956 1.50 14 S4 
195.5 100 15 68 
1954 130 9 46 
1953 ? 12 42 
1952 10.5 18 65 
19.51 1 18 56 
1950 100 12 .50 
Av rage 1)0 14 60 
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ppro%1mately 1.950 dabblers and 1,07.5 divers were p sent on May 1. 
This represents a slight increase over the number of ducka here at th 
same time last year. Although the population drppped. slightly until tb 
last week 1n May it began to climb steadily thereafter and an estimated 
population of 12.000 ducks were present at the end. of the period. 
Approximately 1. 000 ar divers ot this total figure . 

The bre ding p.ir count began on May 20 and was continued through May )! • 
Although an attempt was made to conduct an aerial census and correlate 
this with the canoe oen~SUs, as was done in tho past two year, the idea 
was abondoned due to the small number of ducks seen r .rom the plane. 
•bus. a canoe count was D)ade on the entire refUfe• 'l:Hscount was support$d. 
by walking areas inacoessable with the canoe. his oount revealed that 
there were 1, 60.) pairs pre ent as repreGented by 76) aotual pairs and 
840 lone drakes seen. 'fhe followL"'\g table shows the pairs and lone 
drakes b,y the ~ifterent units. 

!rea 
Mud Lake Unit 
Sand Lake Unit 
North of Hecla Grade 
All Potholes & Ditches 
All other ~ater Areas 

Total 

~~Ul! ~air§ \2QQ 
~N!\ Dinti;blttiQD 

~a ttl 
150 
299 
14.5 
46 

12J 
76.3 

kmf DrQ\sp§ 
224 
294 
112 
47 

.JJU 
840 

~ot!l 
374 
.593 
317 
93 
~ 
1603 

The gra test increa.s in breedinl! pair.s was noted on previously dey 
reas . The Sand Lake tlnit had a greater than normal quota of breeders 

and a gopd respona was found on a newly flooded area north of the Hecla 
grade.. rhe practice of d:r;ring and re:flooding marshes definitely has a 
stimulating effect to both vegetation and waterf'owl . ~'n even greater 
respona to wildlife was found em newly floodod areas that bad not been 
previ.ously flooded. 

Duck produotton this year was higher at Sand Lake than it has been for 
soroe time . art of this increase can be attributed to th rosponse of 
low wat r Wowed by re.f'looding . ln addition. the high water levels 
this spring created a number of' oollt impoundments that only have water 
once or t wioe in a ten year period. 



Spegie; 
B. 'I{ • T al. 
gadwall 

alli.U"'d 
Redhead 
Pintail 
Shoveller 
Rudey 
Baldpate 

ca. up 
Canvasback 
a. \11 . Teal 
':Joodduck 
Blackduck 
Unidentified 

YeS£ 
1960 
1959 
1958 
1957 
1956 
19.55 
19.54 
19.53 
1952 
1951 
1950 

.wz 
15 • .5 
11 . 0 
16.0 
6.8 
2.2 

11 . 0 
6.1 
o.o 

18.2 
o.o 
o.o 
o.o 
o.o 

10 • .5 

.w§ 
)6.9 
21 .2 
16. ) 
4.5 
) • .5 

2. 2 
1.9 
1. ) 
0.6 
o.o 
o.o 
o.o 
o.o 
u.s 

Sand Lake Duck Production 
,12SO ;.. 1260 

!~ PW=£s CeJ.gulateg :Srogc!§ 

1603 571 
987 7.5 
707 )0 

1153 478 
...... 276 
369 20.5 

564 340 
6.58 34'7 
437 488 
-- )81 
-- 520 

340 

,Wi 
24.0 
20.0 
22 . 6 
7.6 
z.s 

1).1 
2.7 
2.5 
4.0 
o.o 
o.a 
o.o 
o .. o 
o.o 

-6-

~ 
21 .4 
2.9 

10.1 
20 .4 
16.? 
7-5 

10.4 
0.6 
6.8 
2.4 
0.1 
0.1 
0.6 
o.o 

~.il&\A .t!d; Ymmg 

3702 
492 

2022 
31.$8 
1784 
1))2 
2240 
2300 
33?.5 
2)00 
2760 
2162 

'tn following table indicates O\U' method. of determining product:ion. 
ince some of the 7ou.ng could not be observ«t , Griffith • s average 

brood size d ta was used. 
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and Lak~ ck Production - 1260 

Sq3c 6§, 
Obs . 'peoie 
Comms:tta.on 

allard 
Gadwall 
Pintail 
, Teal 
hovell r 

head 
Canva back 
Ruddy 
Baldpate 
Unidentified 

49 .5'/i 
12 .60 
18.4.5 
3J.?5 
1) .05 
6.7.5 
1.)5 
6. )0 
.4; 

2.25 

Calculated 
roods 

28 
72 

105 
193 
75 
39 
6 

)6 
2 

13 

Gri.ftith ' s vg . Obs . Avg . Production 
Brgog S~~! _ , , B£.2~ ,Siz! .. ,*,•, 

6.52 s. 70 183 
7.09 6.95 510 
6.10 5.60 640 
6.so s.64 1a12 
6.)) 6.50 4?5 
6.)1 7.19 246 
6.18 4.66 49 
5.34 ).78 192 
6.)6 s.oo 13 
6.JJ* 4.60 82 

Totals 571 Broods 3702 
• Average o£ above speo1e • 

•• Based on Grif ~ith's average brood size . 

In r viewing past narr ti ves , w find that gad all and ruddy production 
was well above nom l. The most signi.fic'"'nt dac:roase from the norm 
was found in mallards . 

A very encouraging increase in the number o£ redheads st yeO. late and 
appeared to be settlinc; down .for housekeeping. As S<.) time happens 
roany of thElm never id nest and production of this speoies was only 
slight~ hi her than normal . 

'he f irst brood count was m e from July 5 to J y 14 and tho second 
.from August 1 to ugust 8. A c oe was used with paddles for t h first 
count . Later , a otor as used on the canoe in places to aid the 
observ r in ettin· through the rank stands of vegetation. 'he sam 
route in the Mud Lake Unit was run · s in the past two ye rs -nd expanded, 

·- acoottding to similar habitat for that area. However. du t-o limited 
open water are s 1n the Sand Lake Unit , the length of th census route 
w s increased. th other areas a complete census was made where 
possible with 1/J dded for broods not observed. Possible duplications 
in the two counts s determined by aue classes were subraoted fro th 
tot ls. 

S followin page. 
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Broods 
Actuall¥ Sew 

Hecla G:r . to Mud Lake Dike 
Mud Lake Di ke to Hanson Ft . (E & W) 
Hanson Pt . to \>leismantel Gr . (E & \v ) 
Weisxnantal Gr . to H. Dennerts ('tlest side) 
'deismantel Gr .. to Columbia Dam (E & W) 
Display Pool 
North Wil<l Area (Flooded) 
Pond at Tunb,y & Adjacent Flooded Area 
Pond. at Diagonal Trees 
Below Columbia Dam 
Dakota Lake 
Maple River 

'total 

74 
21 
15 
21 
21 
27 
? 
2 
J 

' a; 
__l 
222 

-7• 

Calculated 
lffi?=total 

220 
12? 
22 
)1 
;s 
40 
4) 

) 
4 
1 

J4 
__..s. 
.5?1 

.uespite the cool late spring . the peak of the hatching this year 
was quite early, occurring in the period of June 20 - 2.5 . In past 
years the peak frequently ocOUt"red about July 1. 

2 . Q:k4er Jaterbirds , S!lall!bin!§ !QQ DQlas. 

a. ti,atm: §nd r1arsh Bird§. 

C2ot;:s, . The abundance of dead gooae.root (Ct£enPPS!SiYm ~ and new 
growths of cattail made the ·an a ni ex oially at tractive to 
coot . An estimated 600 broods were produced on the refuge. three
f ourths of which were found· on Sarid Lake. 't '1e$ brood.s probably rep.. 
resent between 2000 and 2500 young . Past records indicate that coot 
product ion is normally less than soo birda. 

With the coot popul.&a.tion very low on t he refuge last year tbis sudden 
influx of brood s-tock must have come .t~rom $ot her areau. Apparently 
the 11 parent marsh theory" bas not been brought to the coots attention. 

~ ,estern . R1ed· bP.lw and eared. gfj}beta had a successful season. The 
majority of the nests were found in areas of new emergents . 

~elicans and Cormorants . Both species were again abundant this year. 
Wnite P21icans produced about JOO young and the Ugu~e-crestea CgtmQrants 
about 400 young. •fost of these were produced on Pelican Island south 
of' tho Houghton Orade. 'l'he Pelicttn population was rai sed considerably 
by the innux or new birds around t he first of August . At the end ot 
the period approximately J , 000 were present . 'the C0mor;pt: population 
is about 1.500 birds . 1 ];ls. anfi Terns,. Mass flights o£ ,t.e:nk;A~n~.s Yulls 
leave the fefuge about daybreak and return shortly before daek in the 
ellening . An estimated 250.000 birds uae the refuge . '.they teed rooinl.y 
in plowed f:Bl.ds adja.oent t o the refuge. 

Common Te~ns and Bla.ok Tems were abundant in the spring. and through 
the nesting season. 'Shortly after the yourtg reach flight th terns 
disappear. 
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Qtea.t .BlJ,te !!ruL<>M were present in usual nUlllbers. hl. ok-grg~mm 
Tight h · rons -v11 re partioul&l~ly abundant in the Sand L.ike pool . 
his species showed an increase over last year. Am !'1oan l't!t:terns. 

were seen :treguently throtrght>ut tbe period. Occaasionally Sota Rails 
were sighted. 

~horobird '*enthusiasts" were somewhat disappointed this summer as they 
came to tho rofu~e. In contrast to last m.unmer there were very few 
shorebird attraction areas !'or th~ "1H.rders't to visit . Ho1Never, 
Dowitchers and Yj).low\2&~ were fairly common in th~ neighboring sloughs 
and ponds. Oceas1ona.lly Marlbed Oodwits. ~~ll!ts, and Ayoget§ could 
be seen the.re also. aft~r~s and Semi- J¥tlmate'2d S;m piP!r.s. were common 
in the I-lud Lake Unit. 

Mgqrp · nv. Doyes were abundant this year and from periocUc observations 
the nesting season \iO.s quite succesf;fu.l . Several doves have been killed 
on the highway oojaaant to the ref"uf~e boundary. 'l'h0re was no dove 
banding program on the refuge this sumr.1er. 

B. Upland Dama Birds. 

Phea~mts. t'2,ng- paakect Pheas§ffit§ wore abundant during this pertod . 
riost of the broods observed were qulte large. It appoars that there 
was a good hDtah this year in · t.e a£ the t"olonged winter \dth ice 
and snolt. Pheasant season 'Will pen October 22, with a daily lirn1t of 
four cooks, and run to N · r 20. 

o~ . .,.., ~ 
Enropean Grax Partrid«a• Several pairs wer0 eetm ndjacent to the 
refuge this su.ro:mer .. Apparently these birds are holding tba1r ov.'ll in 
this area. 

c. Bbg Oam~ AnimAls. 

Ap roxlmately 170 deer were taken on the refuge laat year tlith troo 
permits allotted to the county. The herd increase this summer ha 
brought thep:~pula.tion up to about the size it was a year ago. A hunting 
season has bern set by the South Dakota De_partroent of Game F'1sh and 
t' arks from December 3 through December 11 for the 400 permit hunters 
in the county. 'i'he major change in the rezulations is that renes 
will be permitted fer the first tim1e. tty limiting the nu.mbor of hunters , 
we did not object to usingtJ rflne~ on the refuge. A numb~~r of adjacent 
farmers , however , fear that they will loose livestock and are appealing 
to the stat~& to go back to a shotgun season. 

aooon and skunk are still plentiful on the re!ug. .. est predation, 
we feel, is high here because of the physical and biolo~ioal conditions 
on the refuge. .Predator s are attracted to the re!'ug for o:r1ppled birds 

, in tb fall and later by the entrails left during the deer season. 
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The marsh furnishEd good win'tter cover for,. preaato:rs untU they ~ 
forced out by high water in the spring.. lhe an1rruals then move to 
a narrow band or pasture or wildland a.long the pools, 'Mhi.Ob. 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 ade~ate control through trapping is promising . 

'l'he high kill of foxes la_st winter due to ideal snow conver for aerial 
hunting has made a noticeable dent in the population. It may take a 
y a.r or two for them to recover. 

Despite tho large invasion of new emergents. muskrat hnve shown no 
increase. Former trappers on the refuge report that this species .at 

~ one time was the backbone ot a thriving fur 1r1dust~ on the r tuge. 
A steady decline was noted during the '40*s and now le s than a dozen 
nimals ares en'during the S'\lnl.mer. A return of the rats would mean 

mora money in the pot and could help to control the shoreline mergants • 

. E. ~~:h !11\gles. Ow:l;~, Cmws. S,ven i100 . i~es ... 

rah Hawks have been the most COI>'.:mon hawk . $p,@J:roW H~ have been 
seen ooca.sionally. Red-tailed liawks are common now. ==h-li««tci 
Hawks have been noticed oce sionally during the period. llo eagles ha.v 
been observed this period. 

Burro~ring ~nest in the are and can be seen frequently. Few other 
m~ls have bsen seen. 

Crow are oooa ionally seenf but are not here in large unumbers. 

F ~ F:tsn. 

TJ:le Sand Lake Unit was oarp free prior to the spring run of£. A fa1r 
winte1 .. kill occurred ~ Hud Lake. but some :fish urvi.ved in the d e-per 
channels. dditioual 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. 



III. RF.FOGE DlWBLOPMEHT AND MATilXENA ~CE 

A. R!r£s~cal DeyeJ.qpment . 
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Field projects were slowed do-.m considerably this summer by fr quent. 
raitts nd reater emphasis on biological problGms. Projects worked 
on a~·e as follo\iS: 

1.. Installed three road crossing to grazing unit 2J ~ioh was pre
viously inaccessible \dthout a boat . This improvement will allow us 
to control thistles on a new area and f.acilitat cattle turn- ins and 
inspection • 
2. Placed thr e cattlo guards in pasture units . 
3. !t~umigated the g .... anary and cl aned out the el vator shaft . 
4. Spot gra: elled roads, the outh liike and the court yard . 
S. ~1owed and graded all of the refuge roads twice. 
6 . ainted the ov rhaad doors on two equi ant buildings. 
7. Had$ extonsi ve repairs on the corn crib. 
o . epaired portiol s of th boundary fence and installed ne\f g tes. 
9. ~tockpiled gravel at the refu3e pit for hauling this winter. 

10. paired and painted Window frarnes at site 4 . 
11 . Inst lled w ter gauges . 

B. PJ,anting • 

1. Tre § nd shrubs. 

Two roil s of trees were plan r y n riod. Tber0 have been 
e-altivated three times and hoed once . wurvival has been Vi ry good, 

, about 8,5 p:rcent in most of th$ rows. 

2. Elilt;tvruced Crops. 

The refu~a ~ha~ of the crop this year wa~ taken mainly in corn beoaus 
it was felt that much of t.a barley would be lost through sprouting 
or would ba topped b-.;r weeds . A portion of the harvested com ~1111 be 
shelled and tared in th granary. "'om has always been preferred 
over barley for trap bait here as well as a,y neighboring refuge5 , so 
e have tried to a~oid stocking up on grain that aro only used s 

second choice. l:he following is a ;:'l\ll'lltll8.ry of the crop aereag and 
divisions for 1960. 

·Crop Total Acres Gov't Share Gov't Share 
Standing Hao;emc 

' 
Alfalfa 316 
Barley 658 112 13 
Corn 1010 425 108 
Millet 88 50 18 
at 265 19 2 

Wheat J10 10 
Rye 12 12 
ye browse 191 ...J.2! --Total 28,50 797 16J 
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D. C,ont~:ol; og Vtu~a£atiQt! . 

A eonoientious effort was made to do all of the SU!l".mer thistle spraying 
in a three week period. Windy days hRlllpered the time sohedul<:t. but 
by working lon r hours on calm d..nys, the re.:f'ug§ was covered before 
any of' the thistles -v>Jent to seed. In addition to the 1100 acres or 
sow and Canada thistle s-prayed by the Han.."ion brodjet sprayel', 22.$ acres 
were aerially sprayed. 

Definite improvement can be seen in tM.s!Le reduction over a large 
portion of the refuge . Tne least head\-Jay has beem made with Canada 
thistles and this is especially true of the flood zone. which is 
.frequently supplied with new sources o£ seed. 

E. Planm liurniml • 

Several small areas were tJelected for su.mroer burning of phragmites 
in an ef.fort to control blackbix·ds and to open up shorelines . 'l'he 
rushes burned well even over shallow water wherever dead growth i'l"om 
the pervious y~ar was present . All of the blackbird nests present were 
destroyed. bUt new «rowth was so rapid that Within a month, it lias 
difficult to determine burned areas from unburned on the shoreline . 

F. Fires. None . 
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1. . Grazwg,. 

Kineteen permittees turned in 1433 head consisting of 692 aowa , 302 
yearlings and 439 calves during Hay and June. Grazing fef7s were raised 
.from ::1.25 an AUM to •.1 .,50 an AUM this yaar . Also we began charging 
for calves as 1/4 unit , yearlin ·s as J/4 and cows as One unit. There 
seemed to be little resistance among the permittees in 1'1 "'ard to eithel" 
of these changes. 

· he pastures at turn in time were short and grass growth was slo·l due 
to t , cool spring nd high water . •vith warm e th r in mid June, th 
p stures roude a surprising recovery and kept ahead of t e cattle 
throw;hout the season. Nono:t of the units have suffered .from overgrazing, 
in fact. our fbl"S.Zing has been too light. A nu.mber of shortly gr~zed 
areas uhich wer important grazing and loafing sites for ge a last 
fall are now knee hig in grass . Little bunch effect was created with 
the light grazing anC: :r.ost of the units are now very similal· to the 
wildhmd areas . Perhaps it will not be entirely possible to adjust 
our grazing to fit gro ing oondit.tlns, but More le&:way should be brought 
into our grazing plan in the next revision. 

~horeline openings that have i::le · 11 made in previous years were maintained 
by the oattla au they continue to ater at the same sites year after 
Yf:lUr . r he response to these openings D.S loafing eites by waterfowl has 
been very good , but he nUtJ.ber of openings are inadequ·te. 

It e ms that other measure must be taken in conjunction with gr azing 
to combat the shorelim~ emergents . (,ne approach tried this fall was 
to spray the emerger.ts \dth Amitrol T. ~he euf"ficiently d~r, these 
rushes will be burned and it is hoped that the cattle will keep down 
the new gro1.rt.h in the :future. As a second step, Wi e planting an 
experimer.tal plot of me dm-t foxtail on he shorelin • This is n short, 
wat9r tolerant grass. which we hope ~~11 furnish competition for un
desirable emergents . 

Since our gr zing pro rem commenced, it has be!'n the practis to hold 
the cattle to the botto land as much ns possible in the spring to control 
t e emergents . The thinking in doing this has been t hat the rushes 
would be eaten t-vhen they are green and tender, thus opening up the 
shoreline. n practice it seems that cattl prefer the t meadot<~s 
and upland in the spring , ..:om,e feeding is done in the rushes. but 
growth is so rapi'd that the plants seem to oake normal dwelopment . 
By August and September . however. the uplands and me .•• dows become dey 
and the cattle move into the rushes to fight !lies .nd to .forag on 
the tender plants wing neer the water. • 11ings mad during this 
period remain throu htout the fall and the follo ~in pring . It cEU"tainly 
appears th t more is aecot!!plished toward shoralin improvement later in 
the season than in Kay or June. 

B. Haying. None. 



V. FIELD J:NVF..sTIGATIONS OR APPL.IED .SEARCH 

A. il§9kb~rd Sty.g;\eg. 

- 1) -

A field study on blackbirds was started in the tall of 19.59 under 
the t ohnical direction or the D nver search Station. An expanded 
program was undertak n this year with Biologist Deelrazio from the 
Branch or Re reb s rving a s project leader . 'fhis $-udy ca a 

jor part of the retug summer ork program With four m rs or the 
staff working on it part ti~r~& . h Branch of Predator and ~\oodent Control 
contributed personnel £01' th ks and the South Dakota Depart ant 
of." Gam ish and Parks bad three mployee working on the study for 
six weeks. · ohnioal help was given by several staff mbers ot the 
South Dakota Stat College. 

Only brief su.m. ry o.t project segment will be given in t his report 
a Mr. DeGrazio • s report or the ye rs work •.d.ll b included in a er 
narrattv • 

.• 

The corn fields in a 96 square mile study area we mu•ed and plotted 
to detemine th amount and distribution of crop da e . Ei hty random 
plot$ were established in.wbieb oars on two )5 .toot row were bagged 
and compared with an equal number of unbagged. ear • 

Transeets were run both on the refuge and over he county to det rmine 
th nesti.n populati on. · ost co t ere in the r U to g t a 
population estimat during th damag period. hirty-!ive jor roost 
wer located, one of Which harbored ov r a million bird • 

3. D,ecp}" Crsm • 

Sunnowers , millet and three v ri tie of milo wero planted to test 
th ir attractivenes as decoy crop • ' ch of tbe crop were poisoned 
in an attempt. to a reductional control , wt non of the crops 
show much promi.s for control work . 

4. ~ctional Control 1n ~ts. 

Dynamiting with crow type bombs was succeast\U. in kUling about 1000 
birds .. However , considering tb expense and time involv , this method 
or control is not practical to get the reduction neoess&r.r. 

S. Bait St tiOQ§• 

A number of b it re tested in the fi ld. Cracked com and millet 
were p~ef rred of th dr,y gr in , but could not co t ~ith milk s 
corn and ofterred little hope. Once the corn feeding habit dev loped, 
very :few birds could be attracted to bait st tiona. 
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otb st:rycbnine and Tepp ere us as poisons at th b:iit tations. 

During the nesting s a on. 29 f eding trou<ths wer erectod in th l"sh. 
' h se stations. bait with poisoned grain. show promiu of giving 
..,o!.T.I6 me sur of control to the breeding population, tnt were not e.ff otive 
in the fall . 

So of the more promising re llents w ~ field to ted . At ooncen
t~ tions which would b practical , none of th repellent . ':'1 adequat 
control . ctually. on repellent seemed to attract birds. 

? • P mo.nett{!"';\&W; Q{ t~g1ht§JJ;Ws D@viges . 

All o.r th reco ended frightening devic s ere demonstrated in the 
field to 61-1- far r in th tudy area. l'h d vic 1noluc1 fire-
or cker ropes , Zon . loders and sh U or c\ er • 

We regretfully report tha.t Sand · ake still has blackbirds and t . t no 
solution to th proble is in sight . lot bas been le med bout th 
birds ~ov , nts , hab1 ts . to . which we hope 11 lead to a break thro h • 

B. gspert~iJ. lk!tbigide ApJt}\C§}iSW§• 

1. Cf!m!Si Tb atle. 

iv one aore plot ot Ca da thistl 
chemicals on July 11, 1960. 

Auewst 25 fi!f!ults . 

ntal 

rb}cide apd A~;v H§t! 

2 al . Amitrol T - 4 lb. 
1 gal • .Amitrol T - 2 lb. 
1 gal. Kena.pon - not kno·.m. 
8 lb. eed ol - 4 lb. 

as~ kill/thistlea - ood ki 1 on ~ack. 
? kill/thistle - 5 k1ll on quack. 
1~ k111/th1stl s - gooa kil on gr a • 
?5~ kill/thistles- grass kill 2 lb. A trol • 

10 kill/thistl - good kill on gr sse • 1 gal. Oarlon - 4 lb. 

g :ve 100 percent kill even at the two pound 
cover s spa:rce and the thi les received good cover .e. n pon and 
G rlon w r e.t"feetive on 'both pbragmite and quackgr s in th . tudy 
plot , but ho a poor klll on broad 1 f plants . Th0 t!lino tri zole 
c c ls killed both grasses nd bro l ar plants. 

2. Phra(l;grl.tg§ . 

hree on ere and on two acre plots of phr 
wer checked. 

S following p ge. 

t prayed in August 1959 



Bgrbicige !DB ~;£ ye Rtte 

2.5 lb. dapon - Z1 lb. 
6 gal. Garlon - 24 lb. 
2 g;tl. Garlon - 8 lb. 
2 gal . Am.itrol T - 4 lb. 

- 1.5 -

AUgH§t 2,2 , .1960 S\!!t§ 
I 

7 kUl/phr gmit a - no cond.ary kill . 
9sfo kill/phra~to - no oondary kill . 
70 kill/ phragmit u - no condary kill . 
90~ kill/ phragmites - ome secondary kill . 

The dow product:.s which inalud 0 rlon and Radapon show a rapid kill 
of phragmites , but by the s cond sen the surviving pl nts ho ed 
no Ul effect fromtb chexnioal . the A cl ~roducts - mitral T ha 

slow r kUling r te the tix-st s son w th considerabl y llOloJing of 
re rowth plants the second season. 

C nada t histl and river bulru h r little effected qy any of th s 
chemic.als when sprayed in the f all . They w re the first plant to 
appear this spring and rapidly invaded ar as or dead phragmites. 

n sf, strength or e;ranuJ.ar Atruine was applied at rates of .5 , 10, 20 
40 pounds of active ingredient per ere 1n stand of c ttail sub

merg in ei t inc s or ater. o kUl re ulted fro this experim t . 

rial photo er taken by P1.~ot-Biologist Brazd thi or to 
detenuine the . xtent of the sago b ds . bese photos have not yet en 
developed. t'oipot checks were mad by canoe to determin turbidity and 

eed production . 'h re$Ults of this aurv ry Will ba report · at 
later date Wlen all o£ th data are available. 

This project ~.s initiated in 195? to ppr is the tt ct of, ,s orelin 
razing on waterfowl production and ov r-all water fowl u e . lhe study 

is to continu £or one more ye r. Tabulated below a t he breeding 
ir counts made this year. 

GRAZED 
Unit Length of 

Shor 
c . of 
P ; r 

0- 19 
G- 18 
G- 17 
G- 16 
o ... u 
G-6 
G-22 

1. 0 
1.9 
1.:) 
2.3 
1. 7 
1.2 
0.8 

14 
36 
a 

26 
24 
38 
9 

No. of : Unit 
P!i£fm: 

14 
19 
6.1 

11. J 
14 .. 1 
)1 . 6 
11. 2 

A-48 
A..40 

Conard 
G- 15 

27 
12,1) 
2 

COliTROLS 
Length of No. ot 
Shof!UA PM£ 

0 .8 Mi. 1) 
1.8 21 
1.J 26 
1.9 16 
1. ? 10 
2 . 1 11 
1.0 12 

lo. ot 
P ir/!1& 

16.2 
11 .7 
20. 0 
8.4 
,5.9 
,5. 2 

12.0 

The above count wer made during the period y 20- 27. Only pairs 
and lone drake were counted; divers and coot w :re excluded. Although 
the grazed units ahowed more pair p r mil in four cas , there w re 
three control which had more pairs per mile. The over all av rage 
showed more pairs per mil (15 .2) on raz unit over t control 
units (9. 3) . How ver , no conclusive evid nee could or hould be dr awn 
t this date, A complete five year report Will be d in the 1961 

f 11 narrative. 
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• At£i;ts1al Pothole &nd ~l DitchinG Stydy. 

Pot hQJ.e ang k!! ~ Dit.chil):g W t erfonl, Use - 1220 
Area Ducks ~r pothole or 'le or level ditching. 

4/27 .5/6 5/20 5/27 6/15 7/? Avg. 
North Potholes (95) .04 . 12 .26 * . 26 "' .1? 
South Potholes (4.5) .oa .62 • 2. )4 .87 . 11 1. 02 
No. 1 vel ditch ·76 mile ... 10· • .5 • 2 •. 64- * • 6.5? 
o. level ditch .51 l • • • .3 .90 J .90 • ) .90 

Area not ch eked on thes datos. 

Both the level ditching and pothole w r u ed tnainly by blue- inged 
teal during the breeding season. 'Xhe waterfowl us ot these ar s this 
summer w a little r ater tl an t hat of the previous y , but w s 
consid rably lower than that found on ·some of the ~atural potholes both 
on and off the refuge . 

Btnoe 19.57, tbrity- six shoreline grazing transects hav: been run each 
y r to d t nnine the ffects of grazing o horelin vegetation. 
v getation changes hav bean so small that only eight oi~ the t 
representative transects w r chocked this year. Tbis&udy Will be 
completed 1n 1961 and t that time a compl te su ey Will again be 
neces ary to aluate v getation chang s t t hav occurr over the 
tive ~ ar period. 

G. 

l l small aer a e was dragged this summer to determine th cover densiti s 
preferr d by nesting duck • 

:i'he folloWing table show the r sults obtained on the 1.)2 acres studied. 

Swcie 

Mallard & 
llard & 

Mallart & 

Ntst Dragging Stu~ 

BFome Bluegr ss 
Bluegraae 
Bluegrass 

Grazing status 

Udland 
Light Grazing 
Heavy Grazing 

t!! PE ne§~ 
8.6 

12 • .5 
6.0 

The relation of water nd loafing sites to nesting cover s emed to b 
as important to nesting as the density oi' the cover. ~1nce factor s 
other t han cover density were not valuated , it is da:ffioult to dotennine 
a cover density preference, although it was found that lla.rd and 
blue- winged teal will acoept m~sting sit s in a vide r ang of cover 
densities . ranging from k:ne high vegetation to closely grazed pa tures 
with only occasaional clumps or gra s . 'here w a no avid nee that n 
ou.r heaViest grazing as practiced on the refuge is dversctly effecting 
waterfowl production. 
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VI. PUBLIC REL;\TIONS 

A. .. 2mt1ona).. Os!ll• 

The flolumb1.a Recreation AS"$a was maintained better this year than it 
has for many years. A local Extension Club donated a et ot SWing a 
with a slide and the refuge staf.f put them up. The e two .features 
stimulated use of the area and many favor~ble comments w .re received. 

Other us s. were mainly fishing. Fair fishing wa had t tba · cla 
a Area . bo success was known for !'isbi.ng on the Weismantel Orad . • 

we hav had the normal vist.or. traf'fic observing the Wildlite and clilllbing 
the tower. 

B. Befug(! V !t§1:tm:J1 

May 5 ... NSTColloge group. Aberdeen , s. Dak .. ; tour area. 
y 10 - B ologists. mrrond and ·tiller, tour rea and discuss pt~oblems . 

June 2 ... SCS group; tour area. and disouss vegetation control. 
June 2.5 - Harold Titu , Sports Afield; tour area and 1aeuss waterfowl . 
July 6 ... Herb Dill , Mgr. Mud Lake 1 i'Uge; tour area and discuss. 
July 2? - Kieth Wallace, SDSColle~e Weed Specialist, disscusa pz-obleros. 
l>ugust 8 .. Oliver Davidson, Mud Lake Refuge, transfer equipment. 
August 19 • Messrs Neff and Besser , Denver Lab; Blackbird resea.roh. 

Frequent Visitors: GM.A Hopldns , State "arden Rishardson, T waukon 
} anager Monnie, State Game nagar ates 

c. 
' 

Mr. Schoonover gavo talk to Ir.'llend.al , N. Dak . Spo~smen Club. 
Mr. Schoonover showed slides at llirst Baptist Chureh in berda n. s . Dak. 
Mr. Blackard gave program to 4..Ji Camp at Richmond Lak • 
};lx-. Blackard gave program to Presentation Jr. Collese Nature Stu.dy Class. 
Mr. Blackard gave talk and tour to l•loAlister College o:f st.Paul , Minn. 



A. Easement !'Yatu.u 

1. Dakota Lalji:a. 
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The Oakes area was parti.oularly well blessed with rain this summer. 
One si.x inch rain fell in eleven hours . A small flow moved dO"-"n the 
Jam s most of the SUim'l'l! r; which held the lake near spUlway level . 

Little terf'owl use of the area ae observed . Only ?5 ducks wer seen 
on the last aerial count taken in late August . 

A number of blackbird £locks ~ere eeen moving between Hyatt Slough 
and Dakot Lake. Several cornfields near the river htwe received damage. 
One of the adjacent f rmers who depends on sunflowers for a cash crop 
reported. that 50 percent of hie crop was lost to birds last year. 

2 . Mapl iver. 

At th time or our visit to this asement 1n June and July w ter was 
flowing over the spilhnq at a depth of two inches. 

#~s a result or the low water last yea1• , the entire marsh has grown up 
to danae stands of c:ordgrass and soft stme bulrush. 'l'he vegetation 
is too d~nse tor YN&terfowl uae. Only three broods war found on the 
July 12 brood count. 

This as m nt has good p uotion potential, but th u t be 
raised to hold more ater. With deepar water, nings will <lev op 
to ~ke this a much more att;oactive arsh. 

B. Items qt .Lnt~:a!at . 

Our student assistant this year was Kenneth n .. Lar5~an. Ken came to 
us hiJhlY recommended rom s. Dak . State College, and provod. his worthiness . 
His assignment w s ainl.y with the blackbird research pro ram but assisted 
with brood_ counts, nest dragging and many phases of our operation. His 
wife and by were able to stay part o!' the summer with him at a hunting 
lodge ne r the r fuge . 
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3-1750 
Fom NR-1 
(Rev. March 1953) 

REFUGE 
--------~-------------------

Swans: 

( 1) &:.'ftCftll8 
Species 

Whistling 
Trumpeter 

Geese: 
Canada 
Cackling 
Brant 
White-fronted 
Snow 
Blue 
Othe~t~l• Ganada 

Ducks: 
Mallard 
Black 
Gadwall 
Baldpate 
Pintail 
Green-winged teal 
Blue-winged teal 
Cinnamon teal 
Shoveler 
V.1ood 
Redhead 
Ring-necked 
Canvasback 
Scaup ...,_, 
Goldeneye 
Bufflehead 
Ruddy 
Other 

Coot: 

Int. Dup. Sec., 

&! 

l 

l?S l?S 

... 

1 
1 

1,-· 

WATERFOWL 

MONTHS OF ~- I TO .1~ )1t , 19 _ 

!S 

ll l! 11 l 1! 



3-1751 
Form NR-lA 
(Nov. 1945) 

( l) 
Species I 

( 2) 
First Seen 

Common Name I Num]2~1 Date 

I. Water and Marsh Birds: I I 

~~--r4 

II. Shorebirds, Gulls and 
Terns: 

MIGRATORY BIRDS 
(other than waterfowl) 

Months of ·--- ~~~y_ __ l ______ __ __ _____ to __ ~, __ )_l __ ________ l95 _____ ._ 

I (3) I (4) 
I 

(5) I (6) 
_feak Num]2~_1 Last Seen Production I _ _ Tol§:L _ 

I Num~l Date I Number I Date 
I Number !Total# I Total I Estimated 
Colonies ~sts ___ Yougg_ Number 

I I I I I I I I 
I I . I I I 

I 1500 0/1..20 1 
I I 

3000 6/30 I I 

I l.SOO 8/)0 I 
I 

I 
100 8/20 I 

I 
I 

I 
I I I 

I 
I I I 

I I I I 
I I I I 

I I I I 
I I I I 

I I I 
I I I 
I 

I 
I 

I I 

I I 
I 
I 

I I I 
I I I 
I I I 
I 

I 
I 

I 
I 

I 
I 

I I 
I I 

I I 
I 

I I I 
I I I 

I 
I I 

I 
"I I I 

(over) 



LlJ (21 _I (3 I ( 41_ 

I \ I I I 
_ _I 

I 

-----,---('--='5L ·~--I _ _JQL-

1 

I 
I 
I 

III. Doves and Pigeons: 
Mourning dove 
White-winged dove 

IV. Predaceous Birds: 
Golden eagle 
Duck hawk 
Horned owl 
Magpie 
Raven 
Crow 

I 

I 

I lSOO I 8/J 

I 

~ 

I 

I 
I 

I 
I 

I 
I 

I I I I 
Reported by---'" .. ------------------,--.. ---------,--- ------,-----------------

-----~·~· 

INSTRUCTIONS 
(1) Species: Use the correct names as found in the A.O.U. Checklist, 1931 Edition, and list group in A.O.U. 

order. Avoid general terms as "seagull", "tern", etc. In addition to the birds listed on 
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) 

II. Shorebirds, Gulls and Terns (Charadriiformes) 
III. Doves and Pigeons (Columbiformes) 

IV. Predaceous Birds (Falconiformes, Strigiformes and predaceous 
Passeriformes) 

(2) First Seen: The first refuge record for the species for the season concerned. 

(3) Peak Numbers: The greatest number of the species present in a limited interval of time. 

(4) Last Seen: The last refuge record for the species during the season concerned . 

(5) Production: Estimated number of young produced based on obs ervations and actual counts . 

(6) Total: Estimated total number of the species using the refuge during the_Qeriod concerned. 
INT.-DUP . SEC., WASH., D.C . 9870 
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)col750b 
Form NR-lB 
(Revo, NOV'e 1957) 

UNITED :;;TATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SER\TICE 
BUREAU OF SPORT FISHERIES AND WILDLIFE 

WATERFOWL UTILIZATION OF REFUGE HABITAT 

Refuge -..-.:::•~· ...;:L§:;::o· &.:ilo. mililio·---- For 129month period ending August 3li 19 -
Reported by L. J . S Title l!lJtel" 

(1) (2) (3) (4) (5) 
Area or Unit Habitat Breeding 
Designation Type Acreage Population Production 

Crops 12 Ducks 100 70 
Upland -:-1 Geese 
Marsh 715 Swan a 
Water 121 Coots 
To tail ~~ Total 

Crops CS!i Ducks 1+6.961 
Upland 2SI Geese 2!9.59 
Marsh D2 Swans 15.000 
Water 3119 Coots &s.m 
Total Total 

Crops 111 Ducks UO 
Upland 19Q Geese 
Marsh J5'}1 Swans JQ tS 
Water Ut'l Coots · . SOO 
Total 1@i! Total 31.~ 

~ ~ -- ~ ~ ~ - ~ - - ~ ~ ~ - - ~ ~ ~ ~ ~ - - ~ - ~ ~ ~ - ~ ~ - - ~ - ~ - ~ 

t 

Crops Ducks t02. ~ l1Q 
Upland Geese _9~3u•===---
Marsh Swans 
Water Coots )0. 000 
Total !4$6 Total laS, QOO 

Crops 
Upland 
Marsh 
water 
Total 

Crops 
Upland 
Marsh 
Water 
Total 

Crops 
Upland 
Marsh 
Water 
Total 

m 
tBI 
!20 

[001 

Ducks 
Geese 
Swans 
Coots 
Total 

Ducks 066. 620 
Geese J?J,2}9 : : 
Swans \ 
Coots =--1~0~.-,:'000'!l="-

Total 1.24'• ''S9 
Ducks 
Geese 
Swans 
Coots to.ooo 
Total ~.ooo 

(over) 

)i? 



INSTRUCTIONS 

All tabulated information should be based on the best available techniques 
for obtaining these datao Estimates havir1g no foundation in fact must be 
omittedo Refuge grand totals for all categories should be provided in the 
spaces below t he last unit tabulationo Additional forms should be used if 
the number of units reported upon exceeds the capacity of one pageo This 
report embraces the preceding 12~month period9 NOT the fis~al or calenaar 
year1 and .f! sUbmitted annually with t:heMiY=Aug\i.StNarrat!_!~ Reporlo 

(1) Area or Unit~ 

(2) Habitat~ 

(3) Useeodays :: 

(4) Breeding 
Population~ 

(5) Producti on:l 

A geographical unit whichll because of sizell tenain 
characteristics~ habitat type and current or antici
pated management practices 9 may be considered an 
entity apart from other areas in the refuge census 
patterno The combined estimated acreages of all units 
should equal the total refuge areao A detailed map and 
a~companying 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
tionso 

Crops include all cultivated croplands such as cereals 
and -green forage 9 planted food patches and agricultural 
row crops; upland is all uncultivated terrain lying 
above the pLant communities requiring seasonal sub= 
mergence or a completely saturated soil condition a 
part of each year 9 and includes lands whose temporary 
flooding facilitates use of non=aquatic type foods; 
marsh extends from the upland conmunity to 9 but not 
Iilciuding.P the water type and consists of the rela~ 
tively stable marginal or shallow=growing emergent 
vegetation type~ including wet meadow and deep marsh; 
and in the water category are all other water areas 
inundated m~r all of the growing season and extend= 
ing from the deeper edge of the marsh zone to strict~ 
open=water~ embracing such habitat as shallow playa 
lakes~ deep lakes and reservoirs 9 true shrub and tree 
swamps9 open flowing wa~er and maritime bays9 sounds 
and estuarieso Acreage estimates for all four types 
should be computed and kept as a~curate as possible 
through reference to available maps supplemented bw 
periodic field observationse The sum of these esti= 
mates should equal the area of the entire unitQ 

Use~days is computed by multiplying weekly waterfowl 
population figures by seven» and should agree with 
information reported on Form NR=le 

An estimate of the total breeding population of each 
category of birds for each area or unite 

Estimated total number of young raised to flight agee 

Interior Duplicating Section9 Washington~ Do Co 27580 
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Refuge_ --~ t.*e Months of tc 1 to ~'~:n. ll• ' 194 

(1) I (2) I (3) (4) I (5) I (6) I (7) 
Species Density Young Sex Removals Total Remarks Produced Ratio 

"d 
A, ~ ~ Estimated • (1) 

"'d ~ ~ Pertinent information not Acres 1-i~- mri ~ ~ ~ number 
Cover types, total! per 

(1) > •M specifically requested. .n o- ~.$ § f.i g J-4 ~ using 
Common Name I acreage of habit at Bird § 0 fll 

:s~ Percentage & ~ ~~ Refuge List introductions here. z _g.g ~ 

·ooo 



IJ~STRUCTIONS 

Form NR-2 - UPLAND GAME BIRDS.* 

(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 £ound 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: 

(5) REMOVALS: 

(6) TOTAL: 

( 7) REMARKS : 

This column applies primarily to wild turkey, pheasants, etc. Include data on 
other species if available. 

Indicate total number in each category recoved during the report period. 

Estimated total number using the refuge during the report period. This may 
include resident birds plus those migrating into the refuge during certain seasons. 

Indicate method used to determine population and area covered in surve,y. Also 
include other pertinent information not specifical~ requested. 

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

1613 
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