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UNITED STATES 

DEPARTMENT OF THE INTERIOR 
FISH AND WILDLIFE SERVICE 

Medioin© Lake National Wildlife Refuge 
Medicine Lake, Montana 

Jan. 16, 1941 

Regional Director 
Fish and Wildlife Service 

630 itorican Bank Building 
Portland, Oregon 

Dear Sirj 

Transmitted herewith is our August—October 
quarterly report, which brings this office up to 
date on all reports. 

Very truly yours, 

Thomas C. Horn 
Refuge Manager 

TCHjef 
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A* Weather Ccaditioas 

father oooditione thru thi® period vera oxoellant for the 

operation of equipment and for the aocomplishaent of pi^rsloal 

iaprov^aent®# 

Rainfall Teasq*. Min. Tesqp. 

August .19 201 $B 

^pfcmsiher .16 100 ZB 

October 1.45 80 Zl 

Totals 2.78 Extremes 101 21 

B# ti'ater Conditl<ms 

Hater in all units lowered considerably due to ewporatlon. 

In units 10 and 11 this caused a high concentration of alkali in 

the water and on most of the pot holes in #10 unit a heasy salt ring 

ma precipitated. Imrcls of water on October 31 and of approximately 

the same timn last year are ccmpared in the following tabulation. 

The fact that the Homestead unit is kept full from llsdicine lake 

should be borne In mind. 

Oct. 1940 Dot. 1939 

Homestead 1957.04 1937.30 
f 

Madltine lake 1940.70 1941.40 

Unit #10 1942.90 1944.20 

Unit fll 1980.50 1951.84 

Unit #12 1951.60 1958.18 

the law stage of the lost three units ean be attrlhutsd to 

the fast that they receiver no runoff this spring. 



C* Fires 

Durlag a lightning stom on the ftffeornoc® of August ft 
.1 f 'c 

small fire started on the south side of Medicine lake* Floyd 

Martini# sho Ures near ndiero the fire started# telemoned in ft 

report on it and a CCC mm ms teediately dispatdied to the 

scene# Foyty*fiva minutes work lay the sixteen man or ear with wet 
. 

seeks and baok^paok pumps were sufficient to eactlnguish the fire# 

Approximately E2#5 acres of grasing land were burned over# 
. ' 

Urn WILDUFE 

A# Tiaterbirds 

This year#s southward migration has been <diarftoterlsed by a 

steady light flight# Mo heavy flights occurred thru the period 

covered by this report# 

Except for the following species most birds appeared at 

approximately the same time as last year# those shown below 

arrived earlier than usual# 

Slats-colore< Junco Sept# ZS 

S Sandhill Cranes Oert# 6 

• dufflohoads Cot# 6 

Coriaarants and blue-wing teal were still on the refuge on 

October 15# which Is late for the©# 

The fact that an unusually heavy fli ht of gadealls used the 

refuge this year was borne out by the prodocdnenoe of this species 

in hunters • bags# 

Franklinfs gulls began to concentrate here about Sept# 1. 
m 



Their peak population of an esti-.atod, 5000 this year wm only about 

40^ of the previous year *£ peak. There r/oro QO sumi^r roeldenfc ̂ 1 ' 
s/" 

Franklin gulls hero this year, isMlo last year apprcociiaately 2000 

birds stffleiiersd here# ^ 

Th© smm peculiar bohairicr of California ar^. ris^blll giills 

as last year# with an addition of pelicans this fall# was obserred. 

Thru the aooths of Sepfcuiaber those birds could bo obsorrod 
i 

clrcling to great heights in thonaal updr&fta# After rcaohing the 

peak of their flight, floras of the birds would set their wings 

and dive toward the lake In a nearly vertical flight with terrific 

speed# The sound of their wings rushing thru the air was audible 

at a distance greater than the birds could be seen# 

1/ Food and Cover 

The sago pondweed patches in the west cna of Modioine Lake 

and in front of headquarters developed into ezoeilont feed patches 
I 

for waterfowX# The dense growth of rank sago produced a tremendous 

crop of seed, larger than the Bear River Refuge seod# At the close 7 

of this ropcrt period no plants were visible in front of headquarters, 

all having been eaten off by tippers, divers and coots,and what had 

been a dense growth earlier in the season, west of the state highway 

#16 was only a ragged patch with windrows of loose ete^is and leaves 

around the shore# 

In unit #2 widgeon grass, (rup ia siaritrna). Hares tail (hip-

pur is vulgar ius), arrowhead (eagittavla cuneata), srsortwead (polygonuEi 

spp.), and sag© pondweed ( potaaogeton peotimtus), seed from Bear 

River Refuge, smde their appearance# 

-*r 
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This ysar was the first year the first four speoies have been 

in evtdcnoe In unit 12 and the first year on the refuge for the wid­

geon grass and mares tail* The sago pondwood In unit #12# grown from 

the Beer River seed is a sszeh more delicate plant than the native 

species* leaves and stems are shorter and finer and the seeds are 

smaller* 

Excellent usage was mdo of the domoetic crops planted for 

waterfowl* All the barley fields were practically cleaned and at 

least 50^ of the corn me consumed by ducks at the close of this 

report period* It was not uncommon to see three to eight thousand 

waterfowl in a 10 aore field at dusk* He supplero-tary feeding was 

carried on as thousands of bushels of grain were available to water­

fowl south and west of the Homestead unit as a result of the Jhly 

14 hailstorm* 

Disease 

The start of the cleanup of the various refuge units was mado 

on June 12th, when the TIBS crew with the oaterpillar and hay rake 

began operations on the Hemosteed unit* This unit was cleared of all 

shoreline debris and the cleanup outfit then moved to units 11 and 

Katys Lake* The entire shore line,where necessary, was cleared before 

the start of the outbreak on July 8* 

This year thru these preventative measures the number of affliot-

ed birds was reduced from last year's total of 13^296 to 8,158* This 

year's duck sickness was thus onlySl^^of last year's* 

last year 11,635 birds died as compared to this yearb Loss of ^tX96 

birds, making this year's loss of birds 62^ of last year's* 



fh& differenoe in thes© porcentagos, 62, indicates 

that this year's poisoning mm mere lethal than last year's, altho 

there is a considerable reduction in the number of birds afflictod, 

this, probably, is due to the fact that with control methods 

started prior to the outbreak, most of the mildly lethal toxic spots 

of the previous year were eliminated this year reducing the ntaaber 

of birds affected by reducing the areas of infection* Ths extreme 

toxic spots, the IccatlonB of which are not known, wore the sources 

of this year's infection sad probably account for a higher death 

rate,in birds afflicted with botullsia, which was W* in 1939 and 

78$ In %$m. 

The hailstorm that occurred on the Homestead unit was of soma 

benefit to the unit from the standpoint of botulism control* Ths m 

temperature of the water was reduced somewhat, which may or msy not 

have had a beneficial effect* 

The water area was swept completely clean of decaying vegetation 

by the high wind that accompanied the hail and the debris thus removed 

was deposited from IB to 110 feet from the normal shore line of the 

lake* The bullrush in the Bomestead unit was cut to shreds by the 

hailstorm, wind drifted to shoro and reaoved,prior to the est In of 

decay, with the oatorpillsr and hay rako* 

On OUly 19th Dr* <^iortrup, Mr* hakin, and Wr. Hotchkiss 

arrived to conduct botulism habitat type studies on the area* Soil 

tests were made and water samples taken* 

*3? 
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findings were saade from July 20th to the 23rd, ineluelre# 

On at least on© of these days a slight broese drifted Anabaana into 

surfaoe mats on the unit* Samples of this were taken and 

proved to be toxic stosn administered intraperitoneally* The intre* 

duotion of type 0 botulism toacin into the Anabaena administered did 

net altar its toxicity which indicated that it was possible for birds 

to be poisoned from anabaena alone* This may be partly responsible 

for some of the deaths of waterfowl that are now attributed to botulism* 

The only heavy eonoentrations of algae that were observed wore 

Anabaena and Cladophora, the latter being parti oularily heavy in Unit 

#11* Anabaena formed dense mats in the Homestead unit* 

Chi the afternoon of July 25 the west shoreline of the Homestead 

unit 100 yards north of the spillway was covered with small fish, 

probably shinerSf The approacimate 10,000 fish were spread along shore 

for about 100 yards, indicating that whatever caused their death was 

very localised* Orders were given to the field crew to clean thee up 

hot none were to be found the neext morning, probably having been picked up 

by terns and guile* A live garter snake found on the shore nearby, upon 

being properly handled, disgorged three of the small fish# 

* 
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tim euoceediag mp sham the laroakdown into bctuliam units, 

of entire refuge# This ms done he oause^ecoiogloally and geo-

graphically, each unit is -vastly different# 

the follotring table gives a fair description of eater areas 

of the various units# This Information is given In order that a 

hotter underct&nding of the tabulations showing hospital and field burial 

records might he better interpreted. 

Steep Flat/feaerr.sots Aquatlos/Alkalinlty Open Potholes Chann Depth 

#i MOJJ *e «m i## 40£ Ho l̂ 1 

Srtys U SOf. TOjt 1Q9( Kodoroto Tea lo He 

m ioo* So 158 8058 ' Low Yes Ho Wide 48* 

#1X sqg ' Bo Ho meh Yes Ho c* U" 

Ssf. U TO* SGJS lo Bo High Yes BO He 4B9 

#0 1058 Bo Bo Very High Yes 5Q£ 60^ Z0m 

Med. U VXfi 90 Be m hew Tee Ho He m* 

Eaaoetead «$, 805S #8 Low m Bays He 24* 

When Om botulism outbreak occurred on duly 8, 545 birds were 

picked up en the Homestead unit# Pickups for the nssct day were only 185 

birds and more nearly indicates the number of daily victims at the start# 

On the succeeding graph a daily record Is shown of this season*# 

pickups, temperatures and a comparison with last yearfs pickups# Tim term 

pickups, used In this report, is meant to cover total birds picked up, 

cither dead or alive, and respectively, hospitalised or burled# The lines 

cm the succeeding graph are identified as follcwst 

Blackt— Total pickup® for 1940# In comparing 1940 botulism with 
1939 botulism the black Una should be compared with the 
blue line# 
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Bluet—Total piokups for 1959. This line was included in the 
graph for ocsiparlson with 1940 only. 

Green*—total pickups for the Homestead unit. The difference 
between this line and the black line indicates the pro-
pert Ion of duckelckness on the balance of the refuge. 

Hadt —A^erage daily temperature. This may be compared to 1929 
by referring to the August-October 1989 narrative report-

Referring to this graph it is found that this year *8 outbreak 

began two days earlier than la 1989 and reached its peak nine days 

later than in 1959. 

This year*8 secondary peak preceded the actual peak by six days 

while in 1939 the secondary peak succeeded the actual peak by fifteen days. 

Correlation of Teraperaturo and Pickups 

To realise the full significance of this paragraph; page six of the 

August-October 1939 report should be referred to. In this report indi­

cations pointed to a pickup peak between nine and eleven days after a 

t—perature peak. This year *8 study of this phase of the malady indicates 

further that this is true. The following tabulation correlates this fact. 

teaj*sratur oak Piekup WmM — 

Date Beak Temperature Bate Plokup 

#aly 9 77* July IT 805 

duly 18 72* July 23 688 

July 18 78* July 29 678 

July 21 77* July 81 270 

July 51 78* Aug. 12 200 

Aug. 9 85* Aug. 19 180 

Aug. 18 82* Aug. 28 140 

Bight days later 

fen days later 

Eleven days later 

*>m days later 

Twelve days later 

Ten days later 

Tec days later 

This information, as last year's, is not sufficient basis on which 

to base conclusions, but a finger of suspicion can now be pointed to the 
4^ 



relaticnehip vdth uoem definitioa, 

Piolmp oporatloew we oarried ota as usual with ail areas being 

pafepcllec thru the height of the outbreak and suTfioieot car ewe to keep 
* , 

the shoreline olean after the outbreak had subsided s 

Thru this season all birds possible wars idontiried before In-

torment into the hospital or bariaU %e succeed lug gr^h was ssade 

froa iarormtioa this tabulated. 

Several facts becojae obvious in an analysis of the graph# The 

following table clearly indioates that the species pldcup peaks are nob 

related to the total refuge pickups peaks# 

Species Date of Peak Pickups 

Total refuge July 29 

Mallard July 29 

Pintail July 23 

Shove Here Aug# 2 

Bluewiag Teal July 29 

Groenwiog Teal July 29 
f- - ; • ' ; 

Coot Ju^ IS 

The average course of the lino thru graph is a fair inuioatioa 

of refuge population thru the outbreak this yoar# i.e. pintails predomin­

ated with bluewing teal# mallards, coots shovellers and gruoneing teal 

in n-vs^bcrs respective to their order# 

*!<? 





PAL RECCED 

SPECIES #i attys L. #2 m 

X 

Gat. L, #10 Had* UHrarfcd. fatal Eooovrd Bled % Reoov % of Total 

Werfcern Grebe 

Bared Grebe 

Pied B. Grebe 

California GuU 

Rlngbill Gull 

Franklin»e Gull 

ferns 

Pelican 

S 

S 

1 

8 

2 

12 

2 

1 

8 

8 

1 

6 

2 

12 

1 

1 

1 

1 

1 

8 

0 

4 

2 

1 

4 

1 

7 

2 

100 

20 

38 

0 

42 

0 

•86 

•82 

•17 

.86 

•362 

2.13 

•552 

Mallard 2 2 
• 

It 28 1 8 227 274 141 131 81 16.00 

Black Pack 1 8 8 1 2 S3 .18 

Gedw&U 
.v- =_>; ' 

1 1 8 4 1 8 25 .18 

Baldpate 8 2 8 % 12 84 69 SB 27 81 8.86 

Greenwing Teal 1 8 8 80 f 108 184 66 88 48 9.25 

Bluewing Teal 1 8 4 17 1 4 226 270 77 198 28 16.2 

Shoveller 2 8 t 14 - > • ^ . 8 67 91 88 58 36 5.5 

Pintail T 13 16 76 2 a 1 672 789 485 852 55 47.2 

Red Head 
r 

2 2 4 10 2 8 20 .66 

Caamsbaok 1 1 8 1 8 8 2 60 .85 

Scaup 8 8 5 0 100 .85 

Bttfflehead 1 1 0 1 0 •06 

0./. 

Suddy 

Blue Heron 

r-

BXaok-orc 

Virginia Rail 

Sera Rail 

Coot 

N Heron 

1 

-

Avooet 

Sandpipers 

Dovitoher 

Sanderling 

Marbled Godwit 

Tallow lege 

Willet 

Curlew 

4 

3 

8 

8 

1 

8 

18 

14 

8 

2 

2 

81 

2 

4 

2 

1 

1 

Blackbird 

Unidentified 

Total Duoks Hesp. 

fetal Other Birds 
Hospitalised 

4 

12 81 

1 17 

48 

12 

8 

178 11 

8 

4 

8 

40 

48 

1 

18 

1 

9 

* 98 

36 

40 

46 

1 

31 

76 

20 

1 

2 

10 

1359 

2 1 

18 9 

8 0 

9 1 

10* 86 
.  • : . v  

«i2 ta OO AC 

M 9 
.v" ' • 

1 

4 

2 

8 

79 

88 

84 

22 

1 

8 

2 

19 

7 

12 

1 

15 

17 

IS 

1 

1 

0 

0 

48 

61 

40 

0 

28 

87 

9 

0 

2 

t 

19 

50 

69 

0 

12.6 

25 

86 

17 

10 

28 

100 

89 

20 

•852 

2.2 

459 679 ' 15& > 4J 

rrlT"W ̂ ^ 

•166 

18.184 

6.3 

9.4 

11.T 

9.0 

.176 

6.6 

14.6 

3.9 

.176 

.352 

5.3 
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Hospital Record Analysis (Preceding Tabulation) 

This tabulation shows a total of 1672 waterfowl and 079 other 

birds interned in the hospital* Of the total of 2201 a recovery- A 

realised with 963 birds bavins been released, 

t einwar«fu * W WPSF Vw* jy 

u ( J 

In mtori'owl alone the recovery rate was 48^i and in birds other 

than waterfowl the reoovery rate was 27^» Comparativw figures from 

last year *8 report are 52s/* and 22^ respectively* 

Treatment of the birds in the hospital consisted of an Intra -

peritoneal injection of sterile glucose with an oral injection of 

potassium permanganate and magnesium sulphate solution* Mo reason 

can be given for the difference la this year *8 reoovery rate and 

that of last year unless# by keeping the shoreline clean from early 

in the season* spots of mild toxicity were eliminated and the birds 

treated were victims of poisoning which -was pickup t^icre the toxin was 

highly virulent* 

The difference In the total numbers of birds afflicted this 

and last year semewhat bears out this belief* 

Spaee in this report will not be taken to give a comparison by 

species of the percentage of reoovery since this comparison can be made 

by referring to last year *8 report* page 10* The fact that durii^ both 

years* pintails showed the highest recovery rats Is a tribute to their 

vitality* 

Field Burial Record Analysis (succeeding tabulation) 

Probably the most significant comparison that can bo made here 

is the difference in percentages of the total number of birds* both 

waterfawl and other birds* buried in the various botulism units this 
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FIELD mUSS 

#1 G*f. U #0 m&m U Total Speoies 

Pl«d B, Qrvhe 

Gull 

Kit^blU Gull 

Franklin's Gull 

t - v 

v 

n 

; 

- -

Pelioaa 

4 

2 

2 

1 

94 

4 

1 

1 

1 

4 

I 

4 

% 

4 

18 

« 

10 

r 

i 

% of 

14 90 

. 

4 

45 

; 

^ of total » by units 1,0 E#70 

Other bird burials 4 42 

% of total ̂  by units *44 1,65 

1615 

76#a 

zaz 16.4 1,06 

58 US 10 

4#86 8.66 1.20 

.07 6.98 

.15 

1534 / 

8,95 

•40 

1.4 

.65 

.80 

.40 

.1 

7.6 

Oaduall m i 46 6 4 ft 14 2 ft* 26 74 *21 1.6 

Baldpate 
• ' ' ' 

15 m 8 t 37 96 201 

Greenwing fsal 2 18 281 4 86 1 45 457 9.5 

Bluawing Teal 15 14 692 25 259 4 58 1044 22.9 

Showllor '• ^ f.+'. - , ' 6 104 4 42 4 40 199 &£ 4.4 

Pintail 44 1464 50 278 18 1 85 1965 45.00 

Rod Head 

Canvas ba ok 4 

4 

40 

2 

2 4 

7 

59 

.X 

1*0 

Bufllehoad 

1 11 1 14 

Ruddy 

Blttam 

i 41 

f 

9 2 

* 
f 

•r • * . 

1.0 

.5 i 

Bins Bar on • 

Black C»N0 Heron 

Virginia Rail 

21 21 UT 

Sara Rail 

Coot 

Fhalarops 

1 1 

8 

609 

12 

12 

2 

55 57 

4 

598 

12 

•4 

45.40 

.9 

Avooat 2 ID 74 IS 9 11 4 124 9.7 

Doaitoher 25 25 2%0 

Sandpipers 1 f 41 4 41 » 

8 92 6.9 

Sawiorllng •v ;• -

'W-

Marbled Godwit 14 i it 79 5.9 

Xellcar Legs 150 2 21 155 10.2 

Willet 1 24 2 1 as Ifl 

mideer i 24 it s 28 2.1 

Mmk ft I 6 .5 

Blackbird 5 5 

Canada Goose 4 4 

m^rfossrl burials 42 121 5174 98 765 46 4 516 4675 / 



ymar and last. The followlnc table gives this information. 

% of Total Birde * of Total Blrdo 
Buried 1940 Burled 1989 

Unit #4 1. 
C. ' • • 

m&j* Uk* Z*7 5.03 

Unit #12 2*22 10.2 

Ottit #11 16.4 17.1 

Caffneys Lak© 1.06 .60 

Ofcit #10 .Of 10.6 

m&ioim UJm 6.98 .27 

Bmmtmd 69.52 S6.0 

It *111 be noted that all units oxoopt Gaffneya Laket 

Msdicin-e lak®, and Scraectead showed dear eases in peroontagos. 

Tim inereaea In percentage of Gaffnoys lake Is only slight, tdiils 

that in the Hoae stead unit is 13.55^, with the Eoaoestead unit produo-

ing 71# et our ducksioknsss. Including this 13.55# increase in the 

percentage of refuge totals dude sickness in the Horaestoad unit, this 

year/caused only 90# of stmt it did last year. 

The decrease in the percentage of birds afflicted in #10 Unit. 

more than 10#, which brings the birds burled iVtkiJxSxssasstiiad unit down 

to 5 is accounted for by the cmaplete absence of aquatic growth. 

Extrsnse alkalinity and high turbidity completely eleiminated all aquatic 

and emergent growth in this unit. 

In last year *8 report (last full paragraph, page 7) an attempt 

was swde to determine the movement of adult birds between botulism units 

by comparing the percentage of mature birds, (able to fly) with the 

percentage of juvenile birds, (unable to fly) that were poisoned on 

a given unit. 
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last year these percentages mrere ©xtreiaoly close# wh.ich indicated 

little if any movement of mature birds between the botuliea units* 

This same data was compiled again this season and is shim on the fo&* 

lowing graph. While variations eere greater in 1940 than in 19S9# the 

conclusion that little movement of mature birds oocurrsd is still 

borne out* 

A slight outbreak of botulism occurred in the very meet end of . 
Medicine Lake, most of the highmey, about September 10th* This mas 

after ducksickneas had ceased on all the other units and mas probably 

caused by the decaying around shore of blankets of potomogeton peotinatus 

torn loose by feeding migrant coots and pintails* This outbreak mas the 

cause of the death of three of the Canada geese ve had raised here on 

the refuge* 

After cleaning the area of side and dead waterfowl, potassium 

permanganate was dispersed thru the shoreline water by dragging the 

crystals in burlap sacks weighted with rocks* After this treatment 
t'f|nNi».rr!W^7-~--- iiiiMma,.,. . , ;• H , . 11 1 r ' 

fculism here ompletoly disappeared and did not recur* 

The following tabulation stBaraarisos this year's botulism in 

parison to botulism for the two previous years* Shortage of infonsatioo 

for 1938 accounts for the shortage of eemparatlve data for that year* 

1938 1989 1940 

Afflicted birds 87,581 13,296 8,158 ̂  

Hospitalised birds 4,008 8,797 2,251 / 

% of afflicted birds 
hospitalised 11.9$ 82*6$ 20*8$ 

$ of recovery of 
waterfowl 52$ ̂  48$ ̂  

$ of recovery of 
other birds 27$ / 22$ X 

•tn>- r 
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With the experience cf the peat behind us and the disease having 

passed the milestone of another year in running its self out, it is 

our hope and belief that by continuing to keep the lake shore clean 

and treating potential toxic spots with potassium permanganate, the 

reduction in the number of birds afflicted next year will be reduced 
;̂ -̂ a9!8W 

ccEiparably to the reduction cf the past two years# 
_ , .1 rmwi I -in-|T-n—-1,} . ••rait"-n»-"rgH—Mil t im 

B# Uplasxl GQSIQ Birds 
j 

An excellent stand of cover now exists in the Sand Hills unit 

and this yearfs hatch of sharptail grouse is probably the heaviest 

on the rofug© in many years# A flock of about 100 young, two-thirds 

grown sharptails were observed there# It is conservative to estimts 

that 250 sharptails were produced on the refuge this year# Ho OOB*-

petition existed between sharptails and other species# 

One covey of young downy Eungarlon partridges was observed on 

the refuge at -the §12 cabin this year# Hungarians were plentiful on 

the refuge and the surrounding country this year# Two coveys of about 

15 each lived around the residence and office all thru the fall months, 

feeding in the yard grass and resting on the sidewalks# 

Chinese or ringneck pheasants were plentiful on the refuge this 

year and shared the abundant food around the headquarters buildings 

with the Hungarians, in a cooperative spirit# 

An excellent crop of snowborries, as compared to last year *8 

near crop failure, will provide an abundance of winter food for all 

three spades# 

•IB# 



D* Fur Bearers 

llastarats have inoraasec! to the point -where they are a nemce 

to aquatio and emergent growth# A heavy take, "by share trapperB, on 

this species is anticipated for this winter. 

No predators were taken thru this period hut trapping activity 

on weasels, skunks, and coyotes is planned for the Tiinter months* 

III, OTELOFMEHT & MAITTTEHANCB 
-j-

ccc 
• i • 

A# Physical Develipment 

Truck Trails 

Four miles of truok trail were broken and graded around the 

south side of the lake# Graveling will be done thru the winter months# 

Eighty square yard® of Class A riprap were laid as rook orossings In 

coulees In the trail# 

Fenos 

490 rods of interior, and 177 rods of boundary fines wore oon-

struoted as indicated on the report map# 

Indian Service Dm 

A leak developed in this structure, the $6 gates were closed ant 

all water above the Indian Service ram let go# Upon excavation and In* 
' ; " ' ' , : I ' . S : ' J i 

vestigation it was found that the cutoff mile in #4 were short and 

water had found its my around these out under the apron below the dam, 

A survey Tvas mad© to determine necessary romodial measures, the holes 

plugged and tho dam is now operatable but lias net been permanently 



repairou* It is that this work will big dooo aTtor the spriug 

ruaofi. 

Cliannelc 

r3& ft dvorUlm upillvatf was nearly eocipletod thru this period 

used laoct of the Coqpany strength# 

A channel was cut through MAg«Mafi98 point («ee mp attached} 

to Jaake m island out of what was & peninsula* 

A ohaasel between Cafineys lato and Hedlctne lake was out to 

provide a drain for Gaffoeys Lake* The structure tor controlling the 

water will b© built during warmer weather* 

B* FlaRting© 

mw cluaterc of Scirpufi Acutus were planed as shown on the 
; 

tiap attaoheo* llils oovero apprcidjaetely 4Gi acres* 

€* Collection® 

The 0B99 olucters of Soirpue Acirtue shown as planted above were 

collected from the channel below Hi dsmt uhere a healthy stand existed* 

•i . 

Pm Pistribtttion of Seed and Uursary Stock 

Receipts 

Seed ms received as follows i 
>/ 

Transferred Scirpus Baludosis* 132 lbs* by freight from Bcwdoin 

Refuge* 

/ 
Purchased Agropyron Cristatoa* 500 lb8*# freight; fToa Minet* H*R* 

*» 
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17, HJBUC REUnOHS 

The foXloiving vieltora spent the indicated tl:e on the refuge 

during this report period t 

K«a HetcrddLBS, Washington, Sept* 21-E5, two days 

E*C. Covin, Soil Conservation Service, Culberteon, Mont* Sept* 23, 3 hours 

Ur. Moose, • 11 • Billings, Mont.,Oct. II, 1 hour 

Mr* Oustufson, Yjashington, P*C*, Aug* I, 4 hours 

Paul Bfreager, Portland, Cfre., Aug* 31-Sept* 1, 2 days 

Tea MBrrey, Portland, Ore*, Aug* 12, 1 dsy 

Ben Hosher^ Gmae Agent, Blllinge, Mont*, Oct* 24-25, 2 days 

Frank Bogut, State Gaias fardon, Oct* 51, 2 hours 

G.W* Bunt, Ass't* U*S. Attornsy, Cot* 7, 1 dsy 

H*C* Bioring, State hand Departaaent, Oct* 24, 1 day 

Paul Leonhardy, • * • erne 

Robert E* Sanith, Tlashington, D*C., Sept. 4-6, days 

Pr* Quortrup, Bear River Refuge, July 19, 1 day 

Mr* lAkin, Washington, D»C*, July 19, 1 dsy 

Mr* Hsil Hotohklss, Yiashington, D*C*, July 19-24, 3 days 

VI. FIELD IHVRSTl CATIONS 

B. Bird Binding 

A ecoplete account of bird banding -will he aade at the close of 

these operations, as suggested in Division Mmao #91* 



( arading road around the side of 
the refuge • 

' •-. ' f, - •• • 

^ wr >>' 

Closeup of the arm in actloe.# 



Imboratory work on the study of botulism habitat typo. 



Potential or pooeible tOKlc oondltion of Antitoacln, If ouooaeoitd in re-srlvlng the af» 
mter is tested lay the me of ehite aioo# flioted bird, »adlcate« that toxin vms the o&use of 

the afrliotloa# 



Hotdikiis dissaotirr a duok fear oxamlimtion. 





A variety of birda in a field pickup 
crew»a carrier# 



A variety of blrde in a field pickup 
orew'e carrier# 

Leeches In a ducks nostrils 



Botulism research crew. Hotohkles, 
lAkiai and Quortrup. 

f 

Field pickup crew st work* 
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Best possible image. 
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