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Sand Lake .National Wildlife Refuge 

y 1, 1954 to August 31. 1954 

1. GENERAL 

A., Weather Conditions 

A summary of weather d :ta for the Sand Lake Refuge and 
vicinity as recorded at the official weather stati~n maintained 
at Refuge Headquarters h P.', iven :tn Table No . 1. 

TABLE NO. 1 

Sand Lake Weather Data 

Precipitation Ma::lt . Temp. ~.~in . T mp . 
Month '52 '53 ' 54 '52 '53 '54 '52 '53 '54 
May .82 ;.18 1 .11 90 86 80 28 25 21 

June 2.76 1·93 2 .60 95 95 90 39 38 34 

July 1 . 11 . 87 1. 34 96 93 100 42 45 42 

August -72 2.03 2 .12 04 95 90 40 47 45 

Tot ale & 
Extremes 2·41 14.01 7·17 104 95 100 28 25 21 

The last hard free ze of the season oeoured on the 8th and 
9th of Uay when temperatures fell below freezing over the entire 
state. Early May temperatures were nearly 10° below average . 
Light frosts oeeured again later in the month of May when temperat ... 
ures dipped to th low 30•s . Seeding was e·ompleted early in May 
with the exception 6f fla::t and corn and other normally late seeded 
crops. Early moisture was below normal but adequate for starting 
growthJ prospects ware high . 

Spotted areas reoeived rains during the season and showed 
quite a contrast in orop conditions in the immediate area . Growth 
of pastures and ranges were slow startin~ due to cool temperatures 
and below average rainfall . The outlook brightened in June with 

average rainfall over t he entire st R te~ whik the temperature 
was a little below normal . The cool temperatures seemed to slow 
early corn growth to a point ~here it Lecame the main topic of 
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eonver$ation, only to be followed by a dry and plenty warm July . 

Rust was ooming on but in this area it seemed of little con .. 
sequence. as the weather changed, lending conditions not so i.dee.l 
for ita development e.s a year ago ., Temperatures climbed. in July, 
and while we hsd more rainfall in that month than a year a go, it 
was all in one week and we felt we had had a hot and dry month . 
Crops began to f -eel the effect too and some disappointment was be• 
coming evtdent . Spotted rainfall was the highlight of the weather 
in .August . 

For the four months included this ar-ea has reoeived 6 inches 
le than the normal amount of precipitation, while teznperatures 
were a trifle below .average . 

B. Water Conditions 

The starting of the period showed the l'Iater levels only 
slightly above the1 authorized levels . Below normal rainfall, 6 
inches below for the period, tended to lower t he lake . However 
some cloudbursts north of us s~mt some water down the Jam.es Rdvu• 
and our levels remained quite near constant . Some developments 
on the James ri1.rer at Jamestown, N. D. have stabilize~ spring run• 
off to give us a more even flow . 

c. Fires 

No uncontrolled fires have oooured on the refUge this period . 

I I. WILDLIFE 

.A. ~5if5ratory Waterfowl 

1. Populations and Behavior 

a . Whistlin& Swans . Whistling swans had disappeared 
from the refuge at the start of this period , although a few of them 
were still , present at Putney Slough, a few miles to the east, 
during the first week in May . 

b . Geese. At the beginning of the period there were 
still migrating geese in the area " On aa aerial count of May 4 
it revealed 2000 snow-blues and 1000 Richardson's geese in addition 
to approximately iob 6ommon Canadas representing t e §arrl Lake 
breeding population . Ma~ of these big Canadas were already nest • 
ing at this time . 

By 1~y 10 all but 200 Richardson's geese and 500 snow-blues 
had moved northward , and they too disappeared within the neat few 
days . 

Pairs of geese . assumed to be nesting birds were seen at the 
follo~ng locations at different times during late April and MayJ 
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No . of Pairs Location 

South End (Columbia Dam ) 
Silo Bay 
Herseth's Island 
i mile south of Heola Grade 
Just north Mud Lake Dike 

... 3 "" 

2 
1 
2 
2 
1 
1 On island south of Houghton Grade 

The only nest located was found on the island just west of the 
Harseth Ranch. and it was successful . 

It is !mown that the two pairs of geese seen repeatedly at 
t he ColUmbia Drum did not nest . The birds were seen unt il mid• 
July when they disappeared, 'p resumably to moul t . Apparently some 
of the young geese pair up, and spend most of, thoir time in some 
preferred area. but donnot nest . The State Waterfowl Biologist 
reports similar observations of Canada goose pairs on a larr,e lake 
south of Vi,ebster , al ways in t he same general location for a number 
of weeks in the early part of the STh~er, but no nests could be 
found nor broods . It appears that pairs of geese aeen on an ar ea 
are not always breeding pairs . 

The first Canada goose brood - 6 young • was seen along the 
Houghton Grade on t~ay 2; . They were just under one week of age 
at th~t time . Subsequently, through the remainder of May and 
June , 8 other broods we re observed on the re f uge . One phenomen­
ally large brood of 9 young was seen. Whether o~ not this rep­
resents t he productive efforts o a s ngle pair '6e a little ques­
tionable . Yet, the birds were onl y about one week old when first 
noted, and they were all t he Sar!le size , 

No broods of less ·t;han 4 oun ere seen; the averae;e size 
was 5.1. Therefore ~ at l east 46 young were raised this summer 
on the r efuge on the basis of those acutally seen . There may 
have been e. few mor<9 broods i n some other l <1 ss yrr.veled areas that 
escaped us . At any r ate·, the Sand Lake goo e11 renut1ns a.t about t he 
same level as it has tor the past few yea.~ • 

Three , and often 4 broods loafed alonr State Highway 10 
where it passes through the refu ~e (the Hour-hton Grade) , and they 
war seen by hundreds of motorists . The peopl e cot "quite a kick" 
out of seeing the birds , as shown by repeated comments from our 
neighbors and visitors . 

On August 23 , 122 geese were seen in one flock feeding in 
disoed oats stubble just north of the headquarters area . This 
fi gure probably represents most of the Sand Lake resident ~oose 
population. 

Most of the geese were produced in the south half of the 
refuge , and used fi elds in this area muoh more than the north hal£ . 
The one goose nest in the display pool was not success ful . 
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c . Ducks . On "'hay 1., approximately 5000 ducks were using 
Sand Lake , many of them migratory blue-winged teal . There were 
also 700 lesser scaup and canvasback transients on the refuge . 
Most mallards and pintails had ~ of course begun nesting by t l: is 
time . 

By the second week in ~fay , duck numbers had stabilized at the 
estimated breeding population of 2300 birds , and wi'l5h little ohange1 
except in rftfhea.d and scaup numbers ·' oc c urred •. Groups of 4 or 5 
male pintains were sean at that time . A few buffleheads were 
present until early 1n the second week and one common merganse.r 
was seen on May 10 . Of particular note was the presence of two 
lone drake wood ducks mee.r the end of the month . One was found 
~djacent to the Stensle.nd hay unit , and the other jus.t below a 
grove of trees south of the Ed \Veismantel ftH'lll. No wood ducks 
nest$· or broods were found t however. 

The first duck brood , a pintd1 with 5 ·downy young, was seen 
on May 129.. Subseguent brood counts during June , July, and August 
indicate that at least 4 -53 broods were produced per mila of dftek 
producin~ shoreline .. On the basis of 4. 53 broods pe:r mile proj­
ected over 75 miles of shoreline ., . the species composition of the 
total nu..'ilber of broods seen1 and using the mEJan average c rood sizes 
contained in the Griffith Memorandum it is estimated that 2240 
ducks ware raised on the refug~ ~ This fugure is nearly the same 
as 1953· However, a oom:parisol,l of the number of broods produced 
for the t\:o years indicates that quite a ffYW more pintails nested 
on the re f uge, Tables V, VI~ VII , VIII ·and Figures 1. summarizes 
brood eount datn , and a further discussion .of brood counts h 
~ound in section v. ' 

During the nesting sea,son, no notable movements of birds oc• 
eurr'ed , exce'pt for a minor increase in redheads at the end of' Mf\v , 
and e.n influx of baldpe.tas , mostly drs.kes , beginning in the middle 
of June . The redheads we ,.e predominantly una ttaehed nmles although 
females and paired bir-ds were also well representee! . These birds 
were seen fre~uentl~gthe abundant beds of sago until mid~July when 
they disappeared . Only one redhead brood wu seen this summer, 
an~ appare~tly ~ery few of these pirds nes.tr;d here . The l,be.ldpatea 
were abund.ant until mid• August . Pintails beerune one of the dominant ' 
duck species near the end of August . 

Other items of general interest pertain to black ducks and 
woodies . Although few blacks were ' seen during the month of May. 
they were noted more and more frequently as the season pr'ogres sed . 
It is estimated that there were 400 present in Au~ust . Wood ducks 
were seen quite often, also . In a:ldition to the (apparent) lone 
drakes , groups of 3 and 4 woodies were seen along the f.!.ud Lake Dike 
and the Houghton grade during July and August, and 4 ma es in 
eclipse pulmage •liWted along the Hecla Grade on August ;1 . 

The dn~ k . opulation at the end of the period stood at about 
7200 . 1:hJ.s vvas onl y a little more tha11 one .. third of the usual 
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number using Sand Lake in late S'l:llnlii.er .. However, there were 50% 
fewer water areas in the James River Valley this year and 36% 
fewer in the state . The breedint: population was 7% 1ess in the 
James River Valley and 21% less state-v;ide . If it is assumed'that 
many birds in the past moved into Sand ~ak:e when other water area$ 
on the outside dried up, we can at least partially explain the 
decrease . Fut:ther , heavy late summer rains filled potholes in 
the hill region west of the refuge, providing more good duck hab• 
itat there . These are , of oouM., theorhs only . 

d . Coote . At the start of the period, there were a.p~ 
pro:dmately 1400 coots on the f!lrea, hut within 10 days most of 
these had moved out . On the basis of counts of coots along the 
shoreline while making breeding p~'l.ir counts , the breeding pop• 
ulation was approximately 400 birds, a decrease of 20 pet-cent 
from last yeAr . Counts of young and adults during July and August 
indicated that there was about one young par adult . Therefore, 
on this basis~ the refuge produced approxiJMtely 400 coots . Most 
of the ooot population was f ound in the south oll.e•half of the, 
refuge, and at the end of the period they were feeding about the 
sago beds . 

e. Water and Marsh Birds. Pied•billed ~rebes were 
common during the sununer months . The fird n6St of this speeies 
was seen on May 24. 

Western Grebes were abundant in numbe1•s approximately equal 
to last year . The first young were observed on June 14. Western 
grebes did not uae the part of the refuge north of the 4-mile Grade 
at all , and were found between 4-~~ile Grade south to Mud Lake Dike 
only sparingly . More than 90 pe rcent of the grebe population used 
the south one•half of the refuge. It was estimated that t here 
were a bout 500 of these birds present at the and of the period . 

White pelicans were pr sent throughout the period,. but only 
e. very few nests could be found on the two nesting islands on the 
refuge . !Hne hundred were seen early in 'N'.ay " a.nd 2400 were seen 
on August 30 when an aerial oount was made . 

Cormorants had begu:n nesting on May 10 and on the island just 
south- of the Houghton Grade. This island is now the principal 
nesting nlaoe for this species . Thel"e were 230 nests on the island 
when it was vis.ited early in July . Approximately 2000 cormorants 
were using Sand Lako at the end of the period . 

Great- blue herons were seen daily throughout the summer months 
feeding along the marsh edge, but no colonies were found . Folt'rty . 
the most sean on any one day, were counted during the aerial census 
on August 30 . Black crowned night herons were seen daily . 

period . 
American oitterns were seen from ti:di.e to time throughout the 

~ ~ 

Two least bitterns were seen at two different locations on 
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the refuge during the course of the summers work •. 

Sora and Virginia rails were seen or heard occasionally. -
'jnC a;;:;::;~ c.~ "4..4- l:Tr ~ ~~ -'~' -~JAL~ 

r . Shorebb(\e, fSUlls and terns •. Moat of the shorebirds 
mentioned in the January ... Aprii ~tarrativ-e report still remained at 
the beginning of this period . Amo~ement of small unidentified 

" peep-type,. shorebirds was noted during the early part of the second 
week in May . :Sairds , and semi•palmated s ndpipers were seen often 
during the sec ond week of the month, and the first spotted sand­
~rwas noted Me.y 14. Seven turnstones , two pipi~ ;eiovers , e. 
WI'fSon •s phalarope female , three red-backed sandpipers , one dowitcher 
and a ringed plover were seen along the Houghton Grade on May 17. 

Avocets , willets, wnd marbled 5odwits were observed through• 
out the summer months , and were believed to have nested on the 
refuge although no nests nor young were found . 

' Two k~own Forster's tern colonies were noted . One of about 
40 individuals plus a few"""6l'Bck terns was located out in the marsh 
just west of Site # 2. The other. of about 50 individuals was 
f ound just east of the Harold Dennert f rm out in the marsh . A 
common tern colony of about 200 birds was located on one end of the 
cormorant nesting island just south of the Roughton Grade . 

Frankl in ' s gulls were very abundant age. in this year . It was 
estimated that th re were close to 100, 000 present on August 21 
flying about apparently n toh1 i s ct ou~ of the air . 

e. Food and Cover 

Aquatic foods were abundant throught the period, part­
icularjy sago pondweeds . Most of the smaller b~ys and a consider• 
able area of Sand Lake and ~ud Lake were covered with this good 
duck food .. The :re WM no shortage of food during the summer months . 

Cultivated crop yields on the uplands were near normal - some­
what surprising when the very dry spring and summer all taken into 
acc ount . A total of 74 acres of wheat , 87 ac r es of millet, 211 acres 
of barley and 395 acres of corn were left in the fields to provide 
a good many bushels of feed . 

Good green goose bro~se is abundant this summer and will be 
this fall , as a X"esult of frequent thunderstorms during August . 

Brood cover was mor$ t han adequate, and emergent growths are 
extending outward from the shore in many places . 

; . Botulism 

No botulism nol" to:xio algae poisoning was noted this year . 
Wat~r. levels remained near normal , and a flow through the area 
we:s maintained until the end of August . 
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B. Uplrand Game Birds 

L. Population and Behavior 

a . Ring .. neoked J>heasant . The pheasant population in 
this part of South Dakota and on the refuge is high following an 
exoelhnt hatch. The population is at about the level it was in 
1949, a .,good" yfi!Jfiir . 

One nest was found on the refuge containing 23 eggs . All 
but one had hatched by May 29 .. 

The pheasant hunting season will extend for 20 days beginning 
on Ootober 23. with a limit of 3 cocks daily . 

b . European pa:rtrid~e . Only one pair of Huns were seen 
around the :refuge this spring, and only one eovey -5birda- has 
been noted so far this summer during our t ravels. According to the 
State Game teohD.ioian, the partridge population appears to have 
declined somewhat . Very few were observed while making pheasant counts . 

I 

a . Pinnated Grouse . No pinnated grouse were seen during 
the period,. and none are nesting on the :ref\lge • 

2 . Food and cover . , 

Pheasant foods were plent iful. of course, thro~ghout the 
summer$ and crop yields were good, thus baving a wealth of feed 
for the fall . On the refuge • the extent of use of oul ti vated foods 
by waterfowl during the fall will determine food conditions for 
these birds for the en.tt'uing winter. There f,.;re, however , abundant 
supplementary foods in the form of weed seeds and fruits on shelter­
belt shrubs . 

Esoape cover and :nesting cover were adequate on the refuge . 
The past f!UllU!l&!j was attsweet clovertt year , providing much addit • 
ional good winter cover . Phragmites and some of the other marsh 
edge t)mergents wUl provide the bulk of the preferred winter cover 
for refuge pheasants . 

3· Disease . None noted . 

c. Big Game Animals 

1 . Populations and behavior . 

White- tailed deer (and a very few mule deer) constitute 
the big game at Sand ~aka . It was estimated that the spring breed~ 
ing population of white•tailed deer was 325 animals . Since most 
does , in areas like this one where food c niitions are e:xcell"llnt , 
bear bvins , the refuge deer population is conservatively estimated 
at 450 animals . 

., 
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It vtill be necessary to have a deer hunting season this fall 
for sure , if we are going to eontinue to get along with our nei ~~­

bors . A season for the East River country has not yet been set, 
but it is expected that there will be one following the waterfowl 
season . 

2 . Food Qnd cover . 

Neither food nor cover are a problem on the ref'uge during 
the summer months. De .c r fed on alfalfa quite extensively earlier 
in the summer, but did not seriously injure any of the stands . They 
did feed quite heavily on corn in some areas in the refuge . Minor 
overbrowsing of trees and shrubs in some areas has been noted . 
For cover they used phragmites and other emergents elong the marsh 
edge as well as the mum.erous shelterbelts on the area . 

3· Disease . None noted . 

D. Fur Bearers and Other Animal 

The raccoon population is ~sry higp , both on the refuge and 
in the surrounding countryside . There are at least 800 ~nimals 
on the refuge , the number estimated last fall prior to removals . 
Many farmers have complained amoung themselves about ooons kil l ing 
their chickens (they are not holding the refuge responsible , however) 
The, eason was opened in the fall of 1952 and never olosed . Yet. 
it has not resulted in a lower population . The program by per• 
mittee trappers to re4uoe the refuge population will be continued 
this fall• 

Mink aopear to be abundant , if f r equency of observation is 
any criterion, and the population probably exceeds 100 animals • 

Beaver numbers , in six known colonies and one probable , ar e 
estimated to have incref!sed to at lePst 45 animals . hey are not 
yet damaging any of our valua :. le shelterbelts . 

Muekrats appear to be increasing in numbers • A count will 
be made later in the fall in order to obtain a population estimate . 

Striped skunks have been seen from time to time during the 
summer months , but not as frequently as during the past year . Ther 
are a few spotted skunks in the area . 

Red Foxes apparently are increasing on the refuge • Four dens 
were located in the Silo Bay erea . 

Cottontails and white - tailed jackrabbits are abundant . 

Fox s9uirrels are also plentiful in many groves . 

~ats and mioe in the ~ranary and other out-buildings have 
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been kept in check by the use of warfarin, and the activities of 
the Krage cat . 

E. Pr daceoua Sirds 

Marsh hawks, Swainson 1s , red-tailed , and sparrow hawks have 
been s~en throughout the summer . 'here appearea to be a movement 
of marsh hawks , very predominantly females , at the end of August . 
One peregrine falcon was seen on May 5 along the Roughton Grade , 
a rarity in these parts . The bird ac~ed quite slu~cish and may 
have just finished a meal . 

Short-ear~ed owls were seen quite often eerlier in the summer . 
Horned owls have Seen seen throughout the summer, and at the end of 
the period hhey have been heard questioning the darkness almost 
nightly around Site f 2 . 

Crows were not abundant in these parts . 

F. Fish 

Carl?, bullheads, bi.!p'Uouth buf:: alo, sue kers , and yellow perch 
are the nost abundant fish species in the refuge , Northern pike 
and a few crappie ar~ also preMnt • One fisherman fishing at the 
Weismantel Grade bridge reports catching a bass , but this repDrt 
was not verified. The rough fiah have forme<rthe staple of the 
and cormorants, and other water birds . 

III . FU!JE DEVELOPJ!ENT HAINTE CE 

A. Physical Development . 

1 . 268 loads of rock (appr ximately 804 cubic yards) for rip .. 
rapping were hauled and placed ong shorelines to counteract 
erodine and washing . Banks were sloped and seeded and have greened 
over nicely . 

2. Recreation area trees were trimmed to afford picnic tables 
a shady s tting . . The old ba eball backstop was replaced and added 
a great deal to the appearance . 

3· 22 loads of gravel were spreed over headquarters Doads to 
prevent further development of some bad ohuek hol~s . 

4. Aborrow pit north of Hou~hton Grade was partly leveled 
with the dozer and truc ks . 

5• Refuge t rails were mowed and raked, also shoulders bladed· 
in to round off and reclaim g~avel before nev1 gr veling tarts . 

6. An old lawn sprinkler system was put back in operating 
order and saved the he~dquarters lawn, adding immensely to the ap • 
pearanoe . 

1• The sewer system at e1te # 4 was revamped to allow proper 



disposal-field capacity . 

8 . 
loader . 

Minor repairs were made to the John Deere tractor and 

E. Plantings 
.,.,-

,/ 
,··" 

/' 

~' 

1 . J~suatie and mareh plantings . None 

2 . Trees and shrubs . Two thousand cedars were planted to 
provide understory in mature shelterbelts •. 

3• £Rland herb&oeoue i!lantings . None 
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-4·o· Cult~vated · orops . A total of 2827 Mres of erops were 
harvested on the refuge this year . 272 acres more than last year . 
Yields were .,bout average . In some are-al!! where they had rain, 

1Ydlelds were good while -~he dry areas were~-!! poor . The corn 
' orop suffered a week to Hr'da:{ setback by cool spring iremperatur& 

and then a hot and dry July . Some comeback we.s made in :n.ate 
August but tm early frost is predicted , 

Refuge shares include 73 acres ~f- barley, 13 acres of oats , 
17 e.cres of w'heat and 30 acres of corn for atorage at the elevator •. 
In addition, 'left standin~: in the fields are 87 acres of millet, 
395 acres of corn, 211 acres of be.rl~y anci 74 acres of wheat . 
These figures .cio not inclucie 473 bush~ls of oats and 215 bushels 
of barley stored e.t the ele1rator in compensation for ihe cost of 
fertilizer; that was used ~uite extensively this year~ P.esutls 
will be determined in greater value in fo llowing years . 

c. Collections 
' .. !.,. • 

1. Seed and other p~opu~ulas . None 

D. !eoeipt of seed and nursery stock ~ 

1 . Two thousand cedars were received thi~ period from the 
State Forest Service . 

E. Weed Control 

Application of 2,4-D to 486 acres of sow thistle Sonchus 
arvensis was made with a locally•rented aircraft . ln addition 
all leafY: spurfSe perrenial peppergrass and Canada thistle patches 
were given two applications of weed killer . 

The results on sow thistle appear to be highly successful . 
The perrennial peppergrasfl around Site =If. 3 a.ppears now to be almost 
completely eliminated . Leafy spurge patehes have been weakened 
so that heavy applications in September should result in their eli• 
m1nation . 



... ll ..., 

A seoond application to ;oo acres of sO'W thistle h yet to 
be made , as well as to persisting patches of the other primary 
noxious weeds . A complete report will appear in the December 
Narrative . 

IV . ECONmHC USE OF REFUGE 

In addition to the regular permits for 715 acres of grazing. 
three special permits were issued for a new development , covering 
approximately 157 aores . These grazing areas are marsh uplands 
with high vegetation, unfit in their pres nt state for waterfowl 
nesting and loafing areas . It ia planned tht' t gttazing cattle will 
knock down the vegetation in these areas and provide more dasir• 
able habitat . Better than expected results have been av.denoed 
to date . Sorne of these areas will be allowed longer use-periods 
than the regular July 16 to November 15 dates . Fees remain the 
~Jame at $1 . 00 per head per month, allowing one head per five aorea . 

B. Haying 

Permits covering appro:xirnately 1000 acres of hayland have bean 
issued. with a fee ot $1 . 50 per ton for hay put up on the refuge . 

C. Other uses 

One permit has been issued for the keeping of 150 bee hives 
at . 15.¢ per h'ive . 

V. FIELD I1'VESTIGATI0l~ AND APPLIED RESEARCH 

A. Breeding Pair Counts 

Again this spring, an aerial breed.1ng pair oount was made 
over the whole of the refuge in a effort to further determine if 
such a oount could be used as a breeding population index, and to 
provide further data on just what the Sand Lake breading pop ... 
ulation is . 'l'he oount was made on Mey 10. under similf<r co'nditions 
and at approximately the same point in the breeding eyole as in r\ : •r 1953· Table III . summarizes the data for t'h.e past two years . 

When the comparison is taken at faee value, it shows an in~ 
crease in breeding pairs for all four of the principal mesting 
species at Sand Lake , the mallard, pintail gadwall , and blue­
winged teal, as well as for some of the other species.. 

However , subsequent brood counts failed to uphold the breeding 
pai• oount in all instanoes . .EI.pparently the count has been es­
tablished at a point in the breeciinr cycle after the peak of early 
nesting mallards and pintails and before most of th(l later nesting 
blue"'Winged and gadwalls are on territory. A comparison with brood 
caunts cannot be made because of this , and also because of move­
ments onto the refuge during most years . 
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Neither did the count givean estimate of the breeding pop• 
ulation because it was later ascertained that only a fraction of 
the birds present were seen . 

Th oounta chied value appears to be as a rough breeding 
population index; an index that oan be obta ined with a minimum 
of time and effort expended . Possibly some sort of correction 
can be obtained f rom ground counts to anhanoe its v~lue . 

Beo use the dat a obtained from t he aerial counts were so 
oontradiotory and of somewnat ques t ionable v lue, ground breeding 
pair counts were made along 12 miles of shoreline representing 
17 percent of the total . The counts were ,m.ade periodically from 
May 24 to June 9 in different areas throughout t he refuge . It 
is believed that t he sample was l a rge enough and covered enough 
of' the di:ferent shoreline types that a broedinr, pair figure for 
the later nesting blue-winged teal and gadwall could be obtaned 
that could be pro ;1ected, ·-:i.v:ing a fa irly accurate breeding pair 
density for those spec i es . It was believed, too, that a reason­
ably ac curate in ex, i f not a near actual fi gure f or re•ne st ing 
mallarda and pintails was obtained . 'l'he data are sum:nuarized in 
Table IV. 

_A. totnl of 9!r pA ire were seen along 12 miles of shoreline , 
for an average of 7~52 pai.rs per mile . When projected o>rer 75 
miles of shoreline~ we arrived at a total of 564 pairs . From the 
spec i es composition of the breeding pai:rs counted, there were 270 
potential blue .-winged teal broods~ and 115 potential gadwall broods . 
Thh is bel ie,;-ed to be close to the aotua breeding population 
for those two species . 

These data~ however, cannot be directly oonpared with brood 
count data because not all broo s are seen. l<urther. brood move• 
ments onto the refuge in most years prevent a d iz·ect comparison. 

It may be that two series of t hese ground count samples can 
be mede, one during the period of the nest establishment of mall• 
ards and pintails , and another to cover that p rt of the blue • 
winr-ed teal and gadwall breed i ng cycle . The counts will hepl us 
determine what the breed !lf' population acuually is at Sand Lake , 
as well as help us find answers to maw of the other production 
questions • 

B. Brood Counts 

Brood counts again formed the basis for the production set­
imate this year . 'l'h~ee series of ccunts were made in order to 
find t he br cods of early nesting species as well as the l1ater 
nesters . The data for this past season are more nearly actual 
refuge production in that very fe br~ods moved onto the refuge as 
compared with farmers years. There just was no water in potholes 
surrounding the refuge during t- he period of nest eshblishment . 

A total for all three series was 4 -53 broods per mile of 

, 
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shoreline sampled . This fi~ura projected over 75 miles of duck .. 
producing shoreline gives us a minimum t.otal of 340 broods pro• 
duced E<t Sr·nd Lake . To obtain t he produotion figure 1 the average 
b:tood shes p:iven in the Griff'ith l~emorandum were used, b6to ause 
it was thou~ht that t}'le numbei; of brooile seen here was not ad­
equate to obt~in an avera~e size , From t '· is then , a total of 
2240 ducks were r~ised at Se.nd Lake . Thie fugnre , of course . 
represents the mimimt~ number produced, since s l l b~oodc present 
were uot s een . The figure is, of course , more of an index r ather 
than a true production figure , and ia approximately the s'118e as 
195~ . However , there was an increase in pinteils and gadwall s 
broods of 27 end 42 percent respeottve.ly , with a decrease in 
mallarrls , and .rtost of the other less important nesting species ., 

Br oods were plPaed in seven a~e classes b~s~d en plumage 
varie.ti.ons 1 and the week of hatchinv, was calculated . This data 
is shown in Figure l . Tables V • VI, V!! , And VIII sui!Ullflrize 
brood o ou~t data . 

VI . Pti""BLlC RELATIONS 

A. Recreational Uses 

The recreation are was a very popular spot again this 
summer • Much improvement has been me.de in the nature of shade . 
The trimming of heavy undergrovtth to allow tables access to the 
shade made a big hit with the picnickers . Very little sw~ing 
was done this year to the b~nk sLopinr and rip- rap work that 
stirred up the water durinv the r- ottest weather . Great many 
visitors came to 

(Continued t o page 13) 



'l'a'ble I l!! 
Ju~rid Count of Breeding Pairs 

Sand Lake Refuge 

Number of Pairs 
Species 1953 19'4 

'Mallard 16 W+ 
Gadv.tall ·27 49 
Pintail 8 18 
BW Teal 63 . 73 

Sub total 114 184 
Baldpate 5 6 
GW Teal .,. 5 
Shoveler 9 16 
Redhettd 34 15 
Canvasback • 2 
L. Scaup 22 25 
Ruddy ao 1 

ToCal 210 276 
Complete count of refuge 
Breeding pairs per mile ~ approx . ; . 8 

Table 4f IV 
Ground Count~of Breed ing Paira 

Sand ake Refuge 

No. of Percent 
Species Pairs Composition 

:SW Ted 45 47·9 
Gadwall 19 20.2 
Mallard ll 11. 7 
Pintail 10 10.6 
Black e 2.1 
Baldpate 2 2 .1 
Redhead 2 2.1 
L. So a up l 1 . 1 
Ruddy 1 1 . 1 
Woodduok 1 l .l 

Total 94 100. 0 

Miles of shorelin~ sampled ... 12 
Breeding pairs per mile .. 7.52 



Speoite 

Mallard 
Pintail 
BW Teal 
Shoveler 
Unidentified 

I 

2 
4 
3 

Table V 
Brood Counts 

Series I 
Clast 

1I 

1 
5 

Totals 9 7 
Sa11pled 17.5 miles of shorelin~ .. Broods/mile • 1.14 

Series U 

·Mallard 1 2 
Gadwall 8 '4 
Pintail 1 2 
BW Teal 4 5 
Redhead l . 
Unidentified 3 1 

Totalts 18 14 . 
Sampled 17. 9 miles of shoreline - Broodsfmile ..,. 2~!4 

Series III 

MQllard • • 
Gadwall • 1 
Pintail 1 
BW ~e.l 1 
ShO'veler ·-· 1 

Totals 4 
Sampled ; . 2 miles of shoreline ,. Broodsjinile ... 1 .14 

Broods/mile .. Series I 1.15 
Broods/mile ., Series II 2.24 
Broods/mile .. Seriee II! 1 ~ 14 

Total Broods/mile 4. 53 

!!I 

1 
2 

... 
1 

4 

3 

.. 
~ ... 
2 
8 

1 .. 
l 
• 

2 

Total Broods 

4 
11 
~ 
1 
1 

20 

6 
12 
3 

1.2 
1 
6 

40 

1 
1 
2 
1 
1 
6 



Species 

Pintail 
Mallard 
BW Teal 
G~dwall 
Shovelet 
Canv sbaok 
Redhead 
Unidentified 

Species 

Pintail 
Mallard 
Blue~winged Teal 
GadWall 
Shoveler 
Redhead 
Canvasback 
Unidentified 

Mallard 
Gadwall 
Pintail 
BW Teal 

% of total 
Production 

uo. 

2 
4 
5 
8 

1 
1 
1 

~~ 

, •Based on Brood Count 

Tabl :/f vr. 

'I II 
Av. "' ize No. Av. She No . 

, .oo 7 4-15 4 
8.2; 4 ; .oo 7 
9.60 5 s.eo 3 
8 . 25 3 6.67 --· 

2 ; .oo ... 
9. 00 
6. oo 
; .oo ... 3 
8.05 21 4.;2 17 

'1'e.bl9 4f VII 
Species Composition of Broode 

1953 

96o5 
30·5 
61 .1 
66.1 

78 . 0 

Number 

18 
16 
15 
12 

2 
1 
1 
7 

72 

Table =If VIII 

Calculated 
No. of Broods of Prinaipal* 

Nesting Species 
Sand Lake Refuge 

1954 

75· 6. 
56 .8 
es.o 
70·7 

III 
Av . Size No. 

4.00 13 
5-43 15 
5·33 13 

.. --- - u 
2 

... - 1 - ... J: 
5·33 2 

5-41 57 

:,_ 

Percent 

25 .0 
22. 2 
20. 8 
16.7 
2 .8 
1.4 
1.4 
9-7 

100.0 

%Change 

-22 
42 
27 
minor 

Total 
Av. Sb 

4.23 
6.07 
6.92 
7.82 
3·00 
9.00 
6.00 
s.oo 
; .6; 
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climb the tower and observe the local waterfowl again this sum­
mer . 

NAME -
Mrs . Harold Weismantel 
Mrs~ Elvin Jones 
Joseph s. Hagar 
Clarice Pence 
Puth Dell 
Mrs Elmer o. Jones 
M~s. David D, James 
Mrs~ August Bartz 
1Jiss Deloris Bahr 
sfsgt, George L& Bar 
Rev . Vern heer 
Harold S, Pe~ers 
R, J . Mayerding 
Bruce Stehling 
Louis G, Helm 
Dan Janten 
Ernest Swift 
John M, Dahl 
Earl M. Broois & 

Family 
Den Vogtman 
Cletus Kachel 

TITLE OR 
AFFILIATION 

Chaperon 5//1~54 
Chaperon 5 ·lt.lf .54 
Marshfield Hills ,. Mass ~./111.1~54 Teacher ) Davig School //. 4/54 
Teacher . Plana School 5014/)4 
Bath, s. Dak. 5t_l4/54 
Bath, S. Dak. 5/l4/5L~ 
Teacher~ Ferney School 5/20/54 
Teacher, Verdon School 5/2~/.54 
Siou~ Falls Filter Center 6/10 54 
Hecla s. Dak. 7/2 54 
USflTS Atlanta, Ga . 7/14/54 
USFWS Alexandria, s . Dak . iJ141?4 
Columbia. MO . 7/8/54 
Columbia • Mo . 7~~/54 
USFWS ; !·,finneapolis , Reg . Dir . 7'/8 54 
USFWS , ll.ssist~nt Director. 7 87.54 
Tamarac , Rochert Minn . 7 20/54 
Collusa Refu~e 
Collusa, Calif . 8/ 5/54 
~J! R B Bisme.rok, 1i . D k. 8/19/.54 
State Warden. Madison, S.D. 8/24/?4 
Columbia, Mo. 8/)l/54 

Oakes , N. D. State Game -'l'eah 8/3.~1/54 
Lamore N. D. 8/;l 54 
Rolla, Mo. 9/3/.,?4 

Morris D. Johnson 
Carroll R. Grondahl 
Frank c. Freezon 
Edlfard L. Jones 
Peter Gold r:.de 
Mr . &Mrs . Philip D. 
L. c. Richardson 
Erling Podoll 

Aberdeen, s. Dak . 9/;/54 
Tryson, Excelsior, Minn . 9/11/54 

State Warden Frequent ' 
State Game Tech . " 

C. Refuge Participation 

The following is a ·summary of &.etivities attended by refuge 
personnel ; 

5/7• Gwinner , N. Dak., Wildli~e Club , 
6/17· Brown Co . Sprotsmen Club 
6/26-6/27• N. D. Wildlife Federation, 
s.D. Sportsmen Ino ., Pierre, 

D. Huntin~ 

None this period. 

26 Attended, by Dill. 
100 sutherland, Dill . 

Devils Lake Dill 
Dill 
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E. F'ishing 

During May and June , fisherman c onl\regated at the Weiemantel 
Grade bridge , to fish for bullheads . There were an av rsge of' 20 
fisher... men, women.. and k:1Cls for a 40 day period accounting for 
BOO fisher-folk days . Very few left without 10 or 15 fine bull• 
heads , some of them a good 10 inches long. The ~ctivity tapered 
off towards the end of June • 

.A few fi shermen eaught bul lheads and pe:reh in the Ja.'nes River 
channel at the Hecla recreation art;H~ . 

VII . OTHER ITE'fS 

A. Easement Refuges , District No . 5• 

1 . Teweukon Refuge . When viaited on May 7 it wa.s still sup• 
porting 300 snow-blues . A movement of shovelers and blue""W'inged 
torls was the onl~· other item • noted there worthy of mention. 

Bl"ood counts taken ·there on August 6 turned up 13 broods in 
Qouds Lake, despite the bare shoreline . Three other broods were 
seen along 3 miles of shoreline of Lake Tewaukon . Table IX summ• 
arizes the brood count data for Tewaukon. 

Species 

Mallard 
Pinta:i.l 
Gadwdl 
DW Teal 
Redhead 
Unidentified 

Table f IX 
Summary of Brood Counts 

Te'\v .uko 1954 

I 
Clas 

II III 
No . Av. Size No . Av . Size No . 1\v . Size 

2 

! 
2 
1 
1 

6.o 

2 .0 2., 
10 .0 
7.0 

2 

2 
2 

1 

6.0 
1 

9.0 
5·0 

4.0 1 

2 ,. Storm Lake . Was also visited on .Aug;uat 6, and two l arge 
wood refuge signs were placed. and boundary signs that had been 
disfigured were replaced . 

One gadwall brood of 8 Class I young was seen~ as well as a 
few pintails and r eddie s . Beaver had 'been working alo:ag the southp 
shore of the Lake . 

; . Dakota Lake . W~terfowl pnpulatione were cheeked at the 
s me time as aer~al oounts of Send Lake were n~de . As has been 
found in the past , very few birds were present during tho summer . 
For instance,. the count on August 30 :revealed the presEmce of 20 
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duoka, mallards, gadwalls 1 and blue-winged teals,. 16 pelioans, 9 
great-blue herons, and 3 cormorants . 

c. PHotoiSre.phs . 

All photographs used were taken by Dill and Sutherland . 

CreditiH Portions of Vli and editing "" Herbert H. Dill 
!I, I.T , VI! , and E .• of. !!I .. Dale E. Sutherland 
I, III, rtf, VI ... Theodore O. Wahl 

.., / 
Submitted by ----~·~r.~,~~u~~~r-~~(_1_( ___ ~~(.£ ____ __ 

Herbert H. Dill 

September 17,. 1954 



.3-17!)0 
Form NR-1 " 
(Rev. March 19!).3) 

SAND LAKE 
REFUGE ------------------

WATERFOWL 
._,,} 

MONTHS OF MAY TO .AUGUST 

{2) ____ - -- ----~-------

_!_ _!I e e k __ s_~ Q_.f ___ r e p o _r t i n g p e r i o d 
(1) 

Species 1 

Swans: 
Whistling 
Trumpeter 

Geese: 
Canada 
~Al~iehardso:n 
Brant 
White-fronted 
Snow 
Blue 
Other 

Ducks: 
Mallard 
Black 
Gadwall 
Baldpate 
Pintail 
Green-winged teal 
Blue-winged teal 
Cinnamon teal 
Shoveler 
Wood 
Redhead 
Ring-necked 
Canvasback 
Scaup 
Goldeneye 
Bufflehead 
Ruddy 
Other 
Common Mejganser 

Coot: -

. . 
• . 

, P•eaent in limi 

1 

100 
900 

p 
2200 
;6oo 

600 

hOO 
200 
400 
EOO 

2300 

p 

100 

400 
500 

10 
100 

10 

140C 

• . 
: 

&d number .. 

: 
2 .3 : 

100 100 
1040 1040 

600 600 
1400 1400 

600 600 

;oo ~0 
:;o so 

400 400 
50 50 

600 600 

p 50 
p 

100 lQO 

50 50 
eoo aoo 

3 
100 100 

l 

1000 500 

4 : 5 : 6 

100 130 130 

&>0 600 600 
:p p p 

;oo 300 ;oo 
so 50 ;o 

400 400 400 
50 so 50 

600 600 6Go 

50 ;o 50 
p p p 

100 106 lOO 

so 50 50 
50 50 so 

;o 50 ;o 

400 4oo · 400 

: : 
7 : 8 

1:;o 150 

600 600 
p p 

;oo 300 
so so 

400 400 
50 50 

600 600 

50 )0 
p p 

100 200 

50 50 
p p 

50 50 

4oo 400 

• . . . 9 

130 

600 
;p 

300 
50 

400 
;o 

600 

so 
F 

eoo 

50 
p 

50 

400 

, 19~ 

: 10 

150 

600 
p 

;oo 
50 

400 
50 

600 

50 , 
aoo 

50 
p 

50 

600 



3-7150a 
Cont. NR-1 
(Rev. March 1953) 

REFUGE SA!iiD LAKE 

(1) 
Species 

Swans: 
--whistling 

Trumpeter 
Geese: 
--canada 

lu4tt.iagRi¢htard:fJon 
Brant 
White-fronted 
Snow 
Blue 
Other 

Ducks: 
Mallard 
Black 
Gadwall 
Baldpate 
Pintail 
Green-winged teal 
Blue-winged teal 
Cinnamon teal 
Shoveler 
Wood 
Redhead 
Ring-necked 
Canvasback 
Scaup 
Goldeneye 
Bufflehead 
Rud~ 
Other 

Coot: 
• 

WATERFOWL 
(Continuation Sheet) 

MONTHS OF JAY TO AWUST 

(21 : (1}-- : (4) 
Estimated : Production 
waterfowl :Broods:Estimated 
days use : seen : total 

: W e e k s o t r e E_~ _l" t i n g p e r i o d 

11 

130 

2800 
400 

1800 
1000 ., 
450 

50· 
1~00 

20 
p 

50 

10 

p 

: 
12 

t;o 

2800 
400 

1800 
1000 
450 
,0 

1,300 

: 1.3* : 

130 

2800 
400 

1800 
1000 
450 

50 
1300 

14 

1~ 

2800 
400 

1800 
1000 
450 

50 
1300 

20 20 20 
4f1)U& 4 plus 4 plua 
50 50 50 

10 10 10 

p .P .P 

• . 1.5 

130 

2800 
400 

l$00 
1000 
450 

50 
1,00 

20 
4 plus 

50 

10 

p 

700 l 700 I 800 I 800 I 800 
We:eks th t aerial count wet e mad~ over) 

: 16 : 

130 

2500 
400 

1200 
450 

1750 
20 

900 

20 
10 

250 

50 

p 

900 

17• : 

130 

2500 
100 

1200 
4;o 

1750 
20 

900 

20 
10 

25(1 

50 

p 

900 

18 

14630 
~0860 

140 
268oo 
saaoo 

194000 
1;400 

101500 
45850 
68250 
6560 

112000 

3900 
550 

143,0 

7000 
1000 

100 
6ooo 

trntdentif ied Broode 

76300 

9 

16 

12 

18 

15 

2 

1 

l 

1 

7 

116 

493 

403 

519 

481 

60 

30 

JO 

22.4 

400 



rn~-·~· -----r6f --- - ---rn 
Total D&ys Use : Peak Number : Total Production 

Swans 
: . 

121. 230 8800 • 46 Geese . • . . 
: • 

582,480 
. 

Ducks . 72. ! 2240 . . 
76. 300 

- . 
l4oo • 400 Coots . • 

SUMMARY 

Principal feeding areas South half of the Refuge­

Sand Lak 

Principal nesting areas ----------------

Reported b.r Dale ~ Sutherland 

INSTRUCTIONS (See Sees. 7531 through 7534, Wildlife Refuges Field Manual) 

(1) Species: In addition to the birds listed on form, other species occurring on refuge during the 
reporting period should be added in appropriate spaces. Special attention should be given 
to those species of local and national significance. 

( 2) Weeks of 
Reporting Period: Estimated average refuge populations. 

( 3) Estimated Waterfowl 
Dqs Use: Average week~ populations x number of day-s present for each species. 

(4) Production: Estimated number of young produced based on observations and actual counts on representative 
breeding areas. Brood counts should be made on two or more areas aggregating 10% of the 
breeding habitat. Estimates having no basis in fact should be omitted. 

( 5) Total Days Use: A summary of data recorded under ( 3) • 

( 6) Peak Number: Maximum number of waterfowl present on refuge during any census of reporting period. 

( 7) Total Production: A summary of data recorded under ( 4) • 

Interior Duplicating Section, Washington, D. C. 379 ~ 4 

1953 



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

MIGRATORY BIRDS 
(other than waterfowl) 

Refuge __ ~-~~~--~~- - ------------ - -- - -- - --- - -- - - - ---------- Months of __ _____ !~- ----- - --- - ------ to ___ __ ~~~-?_'J-: __________ __ _ 195/.! __ _ 

( 1) I ' (2) I ( 3) I 
Species _ First Se..§.!!_ _ ___Eeak Numbers _ I 

Common Name I Number I Date Number I Date I 
I I I I 
I I I I I 

I I I I 
I. Water and Marsh Birds : 

Western grebe 
Bled-billed grebe 
White Pelican 
Double-crest ed oormore.n 
Great-b 1 ue hersn 
Blaok-orowned night herdn 
American bittern 
Least bittern 
Sora rail 
Virginia rail 

II. Shorebirds, Gulls and 
Terns: 

Kildeer 
Upland plover 
Ringed plover 
Piping plover 
Lesser yellawl egs 
Greater yellowlegs 
Avocet 
Willet 
Spotted sandpiper 
Bairds sandpiper 

... 

1 
1 

I 
I 

5~9 
?t 24 

I . I I ·. I 

I I 
I See ta~ 

2400 
2000 

40 

8/30 
8/pO 
8/30 

(4) . 
Last Seen 
--~- .. 

Number I Date 
I 

I 

Pectoral sandpiper 1 1 I 1· I I 
Semi•palmated sandpiper 1 1 · 

(5l 1 (6l 
\ P-roduc tion I_-IQ1~ 
I Number ITotal # I Total I Estimated 
I Colon~es i _Nests_l Yougg __ __]']:!mbQL___ 
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 

Piping plover, Marbled godw:rt , Cqmrnon terri,, Forste~' s tern, IBl aok ter!n, 
I I I I I . I 

Frankllin' s gull I 
I I 

I 
I 
I 
I 

· (over) 



{U t~l _ _fl I (4L_ _ _I (5L·--,---· 

I I I I I I 
I _i§.L_ 
I-

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

IV . Predaceous Birds: 
Golden eagle 
Duck hawk 
Horned owl 
Magpie 
Raven 
Crow 
Marsh Hawk 
Red-tailed hawk 
Swaineon's hawk 
Peregrine falcon 
Short•eared owl 

1 
2 

5/? 
f;/9 

1 I 5/3 1 ;/~ 

I 
I 

I 

I 
I 
I 
I. 

I 

I 

I 
I 
I 

f 
I 
I. 

I 
I . ., 

Reported by ..... : .... k~~~ E.· S~therland I -- ---- ... ------- .. ---- ,...,. --- .. -- ---,. .. --------... ----,.--,-- .. - ... .. --

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 Ciconi iformes and Gruiiformes ) 

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

IV. Predaceous Birds (Falconiformes, Strigiformes and predaceous 
Passerifo rmes) 

(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 limi ted 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 observations and actual counts . 
......... 

(6) Total: Estimated total number of the species using the refuge during the period concerned. 
INT .-DUP. SEC., WASH., D.C . 9870 
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3- 1752 
Form NR-2 
(April 1946) 

(1) 
Species 

Common Name 

ing•neeked 
Pbeasand 

uropean Partridge 

Refuge SAND LAKE 

(2) 
Density 

Acres 
Cover types, total per 
acreage of habitat Bird 

Marsh edg.e and 
adjacent upland II 
10 ,_ 000 acres 

Upland meadow anc lr 
fields 4000 acref 

UPLAND GAME BIRDS 161 

Months of U.Al' to .AUGJ:JS'l' , 1954 

(3) (4) . (5) ( 6) (7) 
Young Sex Removals Tot al Remarks Produced Ratio 

'"d ..c:: Estimated • (1) ~ '"d ~ ~ ~:Q 
t) 

number Pertinent information not M !1.1- mn ~ <P'"d> •r-1 specifically requested. ..a o- ~.;g ~ t) (1) using § 0 {(.) ~ M 0 M !1.1 
M..O :s~ Percentage &~ ~8! .Refuge List introductions here • z..oo -

suffi i ent data - see bext 

suffi ient data ... see cext 



IJ~STRUCTIONS 

Foriil 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 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: 

(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 removed 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 seaaons. 

Indicate method U3ed to determine population and area covered in surve.y. Also 
include other pertinent information not specifically requested. 

* Only columns applicable to the period covered should be used. 
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Badg rs are an inte~l nuisance most of the 
ti , but this fellow de an interesting pet •. 

" 

• 



I ,... I (I 

:/fl'i&--V· (ICUJiOK ~ 1 /J.{:fftYt;_ 
j) I(:_(< h ,2>1' St' 1'\ 

taet••10Jtk« .- rlp-.rappilll ~ o be 
· le e4 •t ~~ • S'bJ.e Nt'lt •• 

capl t at tba ColUllbla lte NatlorJ: ... 

::_ 'f ") y\c:_ t<l~~ ~0 - ~()\..,.._ 
Q 

) 



) 
Mol"l'dl'lg glories 1n a ref'uge oats field and 
an adJ cent field wh re they were radicated 
with 2-4-D. 

.] 

Both tielda were eventually tre ted 8uccesstull7 
and ieldtd SO bushels er~=-= 
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Close-up showing the effect ot the herbicide. 



Dakota Lake dam and spillway. Picture w s taken 
trom the airplane uring water£' 1 eensu.s. Be-

' cause this cou.ntey is so flat, (th James River 
drops 1 inch per mile) frequent high winds cause 
flooding, espeeiall7 when the impoundment is t • 
spUlw y l e'V'el. 


