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Please keep up this excellent work.

Sincerely yours,

Chief,
Division of Wildlife Refuges.

J. Clark Salyer 1I,

JCS tnbw

¥r. Gatlin.




February 21, 1940.

MEMORANDUM for Mr. Ackerknecht.

Refer to the November-Jamuary marrative report from the
Bitter lakes Refuge. Notice the maps in the back of this re-
port showing the land scquisition status. The area is still
checkerboerded with lands to vhich we have not secured title,
and this condition is greatly impeding our comstruction work.

Get in touch with Mr. Dieffembach's office and persist-

ently raise the guestion until we get some more aggressive action
on this land clearance.

J. Clark Salyer II
JCS tnbw Chief, i

Divieion of Wildlife Refuges.




QUARTERLY REFORT OF ACTIVITIES

For The Months Of

NOVEMBER, DECEMBER and JANUARY 1940
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UNITED STATES DEPARTMENT OF THE INTERIOR

BUREAU OF BIOLOGICAL SURVEY

Roswell, New Mexico, g




INTRODUCTION

The Bitter Lakes Migratory Waterfowl Refuge
is located about six miles north and east of the town
of Roswell,in Chaves county,New Mexico,laying between
two cross country highways:-thet skirt the south and west
boundaries by about one mile. It is divided into two units,
of sbout equal size and together exceeding 21,000 acres.
The north unit lies about five miles'to the north and is
served with one of- the highways forming a connecting
link to the other umit. The Pecos river meanders well with=
in the eastern boundaries of both units with its fertile
valley ranging one and two miles in width forming the basis
of the refuge development program.

The town of Roswell reflects the stmosphere emd
prosperity of & fine agricultural community, It is known for
its beautiful shade’trees that make en indelible impression
on the travelor weary from the monotony of meny miles of
travel through the semi-arid back lends. This ocasis-like
community is located in the north portion of a substantial
artesien basin that extends sixty miles to the south., The
South unit of the refuge is situated on the northern rim
of this large artesian basin and in turn benefits from
this strange paradox,-s flceting valley in the heart of
this semi-arid desert land.

The surrounding country as well as the refuge
is characterized by many small "bottomless lekes"ranging
from twenty to three hundred feet in diameter and pene-
trating the water bearing strats as much as two hundred
feet. These interesting creations of nature are most sbun-
dent in the northwest portion of the South unit;which is
also the highest ground of the area., They maintain water
levels from 3500 to 3515 feet elevation and for some res-
son lakes that are nearly adjoining possess different
levels. From this point there is & gradual glope Ssouth

gnd east into the Pecos River valley. Forming a rather




circular border starting west of this concentra-
tion of "bottomless lakes" and arising within the
limits of the refuge is Bitter Creek following =a
jagged,deep and narrow course about one mile to
Bitter Lake., Here a shallow body of water is form-
ed supplying & fine marsh and shore line to the
vast delight of the me ny visiting birds., It main=-
tains a leke level (high) at an elevation of 3492
feet. Springs rolling out of cavernous underground
channels and seeping from the side hills are the
sourge of water from the start of Bitter Creek to
its junction with the Pecos River below the south
boundary.

The soil at this part of the drainage
is very concentrated in gypsum deposits and other
kindred salts and as the water etches its passages
through this material it becomes very hard and bit-
ter developing a nature not greatly unlike sea water,
Consequently there are barren spots on the refuge
where this water has in successive ysars deposited
thick alkaline beds upon evaporation which has had
its limiting effect on vegetation.

A typical sample of water from this area
is emalyzed as followss
234 parts of Aluminum
190 "™ ™ Bicarbonates
400 " " Calecium
0 " "™ Carbonates
110 ™ " Chlorides

3 " " Magnesium
1384 ™ ™ gSulphates
383 " "™ Sodium

TOTAL----4146 " "™ dissolved solids per million,
RAINFALL

Annual rainfall approximetes twelve inches
which is usuelly liberated in torrential spasms with
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its consequent erosional effect on the fine sand loam
soil, The artesism cap rock and successive strata from
the hills in the west have a downward tilt as it pro-
gresses toward the Pecos River velley. So whatever
water lies behind end sbove determines the pressure,
consequent run off emd supply in the agricultural low
lands,

A typical "bottomless lake",-note the coral-like walls
that are visible for great depths in the clear water.
Musk grasses are abundant in these calcareous formations,
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WATER MEASUREMENTS

DECEMBER 5 JANUARY
ONE NO TWO WEATHER UMBER ONE NO TWO
Headdin|Flow Inches|Wind,snow etc, Eea in{Flow Inches'Wind, snow etc,

inches |C.F.S{ Inches |prec't cno8 10 F.8| [pr1@tt
11-3/8 |
11-1/2
11-5/8
11-3/4
11-7/8
12-
12-1/8
12-1/4
12-3/8 |
12-9/16
12-7/8
Sl '

|
1

Heavy winds,
It wasx necessary to lower
the lake level at this time,
5-7/8 1.282 1 -1/8
. B=7/8 |e282 | =1/2
0 [be 1716 o290 | =3/8
" <1/16 |4304 | =1/2
~1/8C | o312 | =5/8
-3/16 |.320 | =3/4
~1/4 4328 | =7/8 3,00 |Heavy rain
=1/4 | 4660 | 4=3/8
=7/8 |560 | 5=7/8
=7/8 | 4580 | 7= «05 |Two in.snow
=7/8 |.580 | 8=
=7/8 | 4580 | 8=7/8
~8/16 | o526 | 9-5/8
«1/2 |o512 |10=3/8
=3/8 |o4496 |10-7/8
=3/8 1,496 111-1/4 . 0394

e o o e e e i e e 3o Y - € o s O T S G S G SN S g A S Sy ———————— L Ll =y ——— -

The zero reading on number two gauge is at an elevation
of 3490 feet and eleven inches, The number one measure-
ment is a sixty degree weir,




FIRE SUPPRESSIONg

While the refuge has no problem arising
from the burning of trees or forests we are confronted
with an abundance of dead, rank vegetation. At this time
of the year the local ranchers burn their fields and with
the approach of the warm spring sun and wind there is con=-
soletion in the fact thet the one humdred end ten foot
tower will soon be complete and with the Civil Service
Commission just completing their register to fill the va-
cancy of the Labor-Patrolman,

WATERFOWLg *= WILDLIFE -*

The large flights of waterfowl had their
appearance on the refuge about November 15th. while the
sandhill cranes were moving through several weeks prior.
The latter reached the peak of migration/on Thanksgiving
day, November 23rd., at which time 4500‘were estimated
on the refuge. They were concentrated at four different
places which made it possible to obtain a fairly accurate
estimate by allowing them to "take to the air" in separate
groups. The ducks became more numerous each week and at
the end of December about fifty thousend were on the refuge,
Just prior to the cold spell, Janmary 10th., the migra=-
tory waterfowl reached the peak with approximately 74,000
ducks using the refuge.

The estimate was as followss

V' Pinteils = = = - = = = = = - 24,000

v Mallards = = = = = - ===« 21,000
/Balpates = = = = = = = = « = 18,000

v Shovellers = = = = = = = = - 3,000 B
v Gadwalls = = = = = = = = - - 2,000

v Green=winged Teal = = = = = 2,000

7 Canvasbacks = = = - = = = = 1,000
/Redlxee,ds ----- - == =« 1,000

Other Speciess: Scaup'g/'
Goldeneyes, & Buffleheads- 2,000

74,000

Geese are occasionally on the refuge in
small flocks of from ten to fift‘;. They are chiefly Can-
adian honkers end recently snow geese have been seen,

oG




e

CONCENTRATION OF WATERFOWL ON BITTER LAKE
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The weterfowl using the refuge during the
winter migration seem to visit its calm and peaceful
weters more for solace and comfort rather then for the
choice vegetative specimens that abound from its marshes
and lakes. Although there is an abundence of Widgeon
grass (Ruppia maritima) end Musk grass(Chara) growing
in the water, snd Salt grass (Distichlis spicata) glass=
wort (Selicornia) and alkeli and gypsum tolerant species
the birds would all leave at dusk each evening for the
grain fields some ten to fifty miles south end return on
the appearsnce of the sun the next day. A habit well reg
lsted for their heelth to escape and outwit the sports-
mans cunningness.,

=

Bitter Lake proved to be a favorite spot
with its shallow bed spreading out over msny acres.
Day after day from 25,000 to 50,000 birds crowded its
waters and shoreline, seeming to rest and await their
deily venture for the"nights raid" in the farmers fields
which provided an observer a splendid opportumity to
estimate the number on the lake as they would consist-
antly leave in successive flights and if one selected
the right spot they would all go over him,

The limited feed supply has about reached
its extremity and the problem here ia mainly providing
grain fields of our omn. To that extent we cen almost
set our bird visitors to whatever number we wish by
merely supplying the necessary feed on the refuge.

UPLAND GAME BIRDS;

_/ ©  The upland geme birds consist of about 150
quail which seems to be the favorite bird of theé local
hunter. The long season indicates on the refuge that
plenty of menagement and encouragement would be a desire=- %'4’

able venture in its behalf. Pheasants of the ring necked fo

specigswould no doubt show fine progress and merit their f°
introduction on the refuge with several shelters strategi-
cally stationed accessible to their utilization.
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PREDATORS s

The, predators on the refuge consist of the
coyote, bobecat and skunk of which authorization from
Washington officg has been secured in an effort to con-
trol the coyote¥ In as much as the refuge is in the
heart of a fine sheep coumtry it is our obligation to
keep in step with the control effected by the local
ranchmen if we are to ewpect or deserve the modicum re-
sults in our public relations. None have been taken to
date as we are awaiting shipment of traps.

Vhile on the subject of predators/ some th=
ought should be given to the snapping turtle which seems
to abound in these deep lakes and underground ledges of
streams. In as much as the refuge development progrem is
going to be decidedly advantageous to the limited number
of nesting birds on the refuge it no doubb will be necess-
ary to meke every effort possible to "pull through" a
good sized brood and one of the problems in attaining that
end will be meeting the onslaught of the meny snapping
turtles therefore we feel it desirable to make the necess=-
ary study to determine the predation caused by this specie
and the measures necessary to be pursued. Another numer=-
ous inhebitent of these waters is the carp and being our
aquatic vegetation is none too abundent it seems to be
more in line with good menagement to supply that food to
some fur bearing enimal and supplant the carp with a gam-
ier fish,

FUR BEARING ANIMALS:

The fur bea;j.ng enimals of the refuge consisis
of the beaver; raccoon and a limited number of muskrats.
In this field we have the most interesting speciegpf the
wildlife of the refuge- the South American Beave{gz

It is an introduced animal in this cowmtry with its history
starting when a number were imported from South America by

one of the local residents in en effort to establish a fur

farm end in subsequent years his property became inundated

by the rising flood weter of the Pecos River.

Nutria), |-




The inlet to Bitter Leke in its delta-like formetion provides a fine
habitat’ for the introduced South Americen beaver., Bitter Lake in the
back ground with large concentrations of waterfowl.

Bitter Creek &bout one half mile below the lake,-c?posite the head-
quarters, A good sized colony of beaver have masde well worn trails
in the heavy and thick vegetation,




=10

As the water receded it took the fur=bearers with and
on their journey down streem found the emmforts of the
south unit much to their liking, Now there are several
fine colonies developing. It is truly a fine fur bear=
ing enimal end one cannot help but be impressed with
the possibilities of this specie on Bitter Lekes Refuge.
It is the writers opinion that there is approximately
one hundred and fifty on the refuge. This count is based
on periodic trips over the areas they frequenteé in
which can be observed the greet amoumnt of activity in
search of food and the building of dens. They develop

(;_,.V)E\

s

trails in the very dense vegetation giving evidence of }/u/ pﬁ N
lad

much travel and wear,

This specieShas characteristics of the beaver \
also the muskrat having e long tail about eighteen inches
in length flattened vertically like the latter, the skull
and teeth markings of the former, and possessing a fur
of a texture even superior to either specie. It meas-
ures thirty six inches from tip to tip and floats high
in the water with its whole length visible, There has
been no evidence found of any stream demming action of
this animal or any building of mounds but seems to con=
fine this activity to den building however maybe the
kind of vegetation available has determined this and not
a characteristic or instinet of this specie, They are
very active on the shore line and seeming to be endowed
with curiosity emerge from their dens as the visitors
approach their hideouts. '

The deep umdermined ditches, the "bottom-
less holes" and cavernous benks provide o fine habitat
as they seemed to have produced in such remarkaeble nume
bers that it is no doubt opportune for considerable
thought and study in so far as their action on ditches,
dykes and structures as well as their possibility as a
revenue will be concerned. Considerable droppings have
been collected with a view toward food habits research,
Probably the most importent problem on the outset is the
status of title. Being this is an introduced speciegend
proof of the ownership of the original stock is only a
matter of record it would be difficult to determine just
how a court would react and again how long it would take
to have a decision rendered., In the meantime with a probe-
able injumection preventing the taking of the fur what
would the increasing numbers be doing to the refuge devel=-
opment work?

L ian dh o Ll i
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REFUCE DEVELOPMENT AND MAINTAINANCE;

The number one- (1)- water measurement tabu-
lated is & sixty degree weir recording the flow of water
that eminates from the series of ditches connecting thirty
one "bottomless lakes" and supplying the water for ime
poundment unit number one- (1). The water level reached
the spillway on Jenuary 2nd, and released into impound=-
ment unit number two- (2)- forming about a sixty sacre
lake with many small islands and an irregular shoreline,

The number two= (2)- measurement was a point
at the héighth of the water on the date teken and used
as a zero point to determine and tabulate the rising lake
level. It was later established as 3490 feet elewen inches
elevation. The water level reached the memimum 3492 foot
heighth on Jenuary 12th., at which time the lske level was
lowered to prevent undue demage from wave action result-
ing from a severe storm. At the seme time it was decided
that the up=streem side of the structure headwajl is some-
what low and now 2 sub=normal lake level is being held to
allow for the construction of the additional head. This im-
poundment unit takesdrainage from the whole upper Bitter
Creek and Bitter Lekes watershed and as shown by number
two- (2)- measurement increased in such encouraging menner
and arrived at its meximum heighth of 3492 by about the
first of the year it would appear with several months of
raising water table shead that a far more substantial vol-
ume of water could be impounded and provide e reservoir
incelcubly valuable to refuge development and maintainance,
Mr. Winsor suggested or proposed raising the dyke and head-
walls to provide for a lake level of 3494 feet. This would
supply a lake of approximately three hundred acres.

The main water control structure of the south
wnit #1q is completed with e very fine job of construction
resulting and water could now be impounded at that point
but with the dyke work still in progress on that area it
would be very inadvisable to back the water thus impeding
the progress of the several heavy equipment units operating
there.
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Looking East.
The main refuge road approaches the headquarters set-up from the
west., This picture was taken Christmas dey 1989,

The road turns into the headquartersfrom the south side of theuplot
between the office=-service building on the left and the residence
on the right, The equipment building will be seen in the back ground
on the left., The fine adobje structures are an inspiration to all
visitors,
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NORTHE UNIT ’

This large"bottomless lake" is the chief water supply to the impound-
ment wnit (No.16) of the north unit. A dangerous lake with’ preclpltous
sides from ten to twenty feet high.

This is the lower of the two lakes in the series.In the upper left
hand corner the side wells of the first leke are visible, In the
upper right hand corner is the adobie over night cabin overlooking
the valley and the lake formed by unit number 16,
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North Unit

This picture was taken from the over night cabin showing the
fine lake formed by impoundment unit number sixteen. This is
the only development work completed on the north unit. This
dyke was put in by W.P.A. hand labor. It is a godd project
and used by meny birds, There is a heavy matting of saltgrass
(Distichlis spicata) developing on the dyke snd has provided
excellent resistance to frequent wave action.




The checker board ownership end progress of
land acquisition are placing the development work of the
refuge at a decided handicap. With the heavy growths of
vegetation at some places on the refuge and its result=-
ing fire hazard indicates that the refuge in places is
ready for stock utilization but due to the fact that we
are not in controcl of sufficient property to complets our
exterior fencing program let alone work out interior fen-
cing plots. The title as it rest in the government is
shown in this report,

The over night cabin of the north unit is
about complete and reflects the fine adobie architecture
that has given such an outstanding distinction to the
headquarters set-up. It is situated on the hill in a
comnending position overlooking impoundment unit number
sixteen- (16)- which receives a good supply of water
from two large "bottomless lakes" nestled in the hills
beside this adobie structure.

PLANTINGS

Two fifty acres plots of hygeria of the
dwarf speciemare planned as shown on the accompany=-
ing refuge map and experimental plots of wild millet (Emh.
crusgallip) and plants that will supply food and cover
for upland geme birds are of an urgent nature on the refuge.

The proposed labor patrolman's residence will
no doubt soon be underway and on the approach of the warm
spring days the landscaping program for the headquarters
is plammed. Several Chinese Elms trees could be placed
around the residence and office buildings with some of the
salt cedars transplanted from the valley floor, An artesian
well is being plamned which will allow our lawn and land-
scaping an adequate opportunity for success as the strong
water available at our shallow well would no doubt in time
make a deposit of alkaline salts injurious to most veget-
ation,

The salt grass (Distichlis $picata) grows most
abundantly end forms an excellent mat to resist the wave
action of most of our dykes. We are planning to transplant
this speciesfrom its massive beds in the marsh areas to the
sides of the dykes.




Some thought and study could be expended
to an advantage regarding collecting seeds from some
of the fine range plants that possess the qualities
of resisting the alkaline and gypsum contents of this
soil i.e. alkali sacaton (Sporobolis Airoides) gyp
grame. (Bouteloua breviseta) and black grama (Bouteoua
eriopoda). These are dominant species of refuge plants
of the range specie and have the palatability rating
of 50, 70 and 70 respectively. Every opportunity will
be utilized in an effort to work out the above seed
collecting and harvesting project.

PUBLIC RELATIONSg

The public relations is slowly advancing
and more visitors are driving out to the refuge and
invariably seem to be impressed by the vastness of the
project and fine work that is being accomplished,

At present there are no recreational facili=-
ties but it has unlimited possibilities as the vast ime
poundment of water by the Bitter Lakes unit will provide
a fine lake and no doubt both boating and fishing with
a small picnic and camp grounds could be developed and
utilized at a time when there would be no interference
with biological development. As previously mentioned
the large numbers of carp should be replaced by a gam=-
ier fish., Being the Bitter Lakes unit is possessed with
a means allowing full drainage at that times whatever
predator control was deemed advisable could be instituted
et—sheo—bime and a good planting of trout of the rainbow
or cutthroat specie introduced. The water maintains a
low temperature even in the summer which would provide
a fine habitat for these fish,

LAW ENFORCEMENT g

With the spotted umacquired land status of
the refuge it has made law enforcement somewhat diffi-
cult as with some parts of the refuge unfenced trespass
might result unintentionally,




However there has been little hunting within the pro-
posed boundaries of the refuge.

USES OF THE REFUGEs

Of course the primary purpose of the re-
fuge is the development of wildlife and conditions en-
couraging their utilization. On the completion of the
large development program The Bitter Lakes Refuge will
be able to hold its place as a fine wildlife area and
at the same time it should be able to supply some rem-
enue and resulting tax benefit to the local school and
road funds, It would be very difficult to present any
more then & quess in that direction as the success of
the agricultural units will be somewhat problematic une-
til:the development work will sllow the control of the
refuge water supply for farm utilization. What effect
repeated saturation with the strong water will have in
successive yearss however great help to be obtained in
this effort by providing all areas to be easily flushed
when deemed necessary, Crops of various kinds,grazing
a limited amount of kattle and fur resourges will be
the chief souree of refuge revenue as far as it is pos-
sible to determine at this time,

Rpspectfully submitted

Grant H,Shager
Refuge Mamager

APPROVEDs 2— /7~40 —

Mphon £ G -

JoHN C,GATLIN
Regional Director,
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REFUGE NARRATIVE REPORT

Bitter 1akes Migretory Weterfowl Refuge J Aug, Sept and Oct.

Climatic Cconditions:

Precipitation; No rainfall occurred on the refuge during
August and September. Occasional showers during the first
and second week of October constituted the total precip=-
itation for the quarter, smounting to 1.03 inches.

Temperatures: Average maximum temperatures during August
and geptember ranged between 90 and 100 degrees with the
exception of a few cloudy days. Cooler temperatures were
experienced during October, maximum temperatures dropping
as low as 60 degreess The first killing frost occurred
on Qctober 30, Light frosts, however, occurred several
times during the last two weeks of Qctober,

with the exception of the first two weeks of QOctober,
there were very few cloudy days during the three month
period covered by this report. North and westerly winds
prevailed during September and October, but the velocity
was not great,

WIEDLIFE:

weterfowl:; The migratory waterfowl population increased
sharpi§ during October. An estimated population of 400
on pugust 1, exclusive of shore birds, increased to app-
roximately 8,500 on Qctober 31, The sudden decline in
temperatures which occurred during the first week of Oct-
ober evidently affected this increase,

el e

over 300 utilized the refuge during Octo »gx. However the
cranes noted only remained on the refuge for a few days
after arriving, then ‘moved to locations farther down the
Pecos valley where ceresl crops were plentiful. They
were noted feeding on salicornis to some extent on the
refuge and & few fed in the cultivated hegari rield on the
refuge,
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Five lesser snow geese were noted to remain U™/ \}
on the refuge for two weeks during October. These were ! hkﬁf\
the first to occupy the refuge since it was established. | N/ ,&N’

A few blue and Caneda gecse stopped on the refuge last

winter but remained only a day or two. ol

Approximately 40 percent of the ducks now occupying
the refuge are widgeon, pinteil, mallafd, ruddy, and blué-
winged teal comstitute approximately 40 percent in neerly
equgl numbers, and the remeining 20 percent include shove
el¥r, gregn-wifiged teal, gadw&ll, redhbed, lesser‘scaup, &
few. bufflehead and cinnafion teals

A great fluxuation in the number of birds was noted
from day to day during Octobers This can partially be
accounted for by wind action, since it was noted that fewer
waterfowl occupied the refuge during windy days, Meny birds
concentrated on the smaller bodieg of water which offered
some protection from wind but many also left the refugse
for more protected areas farther down the Pecos Valley,

-

the present time, From 150 to 200 avocéts remained on the
refuge throughout the three month period covered by this
reports Other shore-birds oc?pying the refuge during this

v’
An estimated 800 American coot ozcupy the refuge at

period include many black-necked stilts, curlew, greater
yellow-legs and kil}deer.

Although the marked increase in the population of
migratory waterfowl indicates that the fall migration is
in progress, the peak of the migratory period does not
occur on the refuge until near the middle of December, based
on the past two years observations,

The refuge has much more aquatic waterfowl food
available this year than it had last year and it is expected
that a larger number of birds will remain over the winter
months this year for the above reason. Chara sp. and Ruppia
maritima have reached a growth of from 12 to 30 inches in
the newly ponded areas, wWaterfowl are noted to be utilizing
these two species heavily at the present time,

water levels have remained constant with the exceptiomn
of the Bottomless [akes development unit, which had little
water left by October 1, Since that time, however, the water
supply has increased due to the rising water table and it is
expected to by back to 2 normal level before the heavy cone
centration of waterfowl this winter,

Uplend Game Birds: The uplend geme birds onl)ho refuge are
limited in species to the scale and gamble quail,




. ,
alame: ot balom erow esssy wous Terasl eviy

evew ozedT .zsdodol puiiuh sieew owd TO0Y eguier edd o

Jhodsifdstee maw 3} oeonls smulex sdd Yguooo o Ierll edi

2l exuter add mo Beggode sacom sbamsd hus suld wel 4

oWt 10 ¥8b s ylac beulsmer Jjud ¥oliuiw

-aatyquoco woa edoudb edd g Imecxtsy O yledamixorgga
+~euid bas ¢bbux bisllsm [istalq .aqggbzw o8 9auier adl
vltsen al insoveq 0d yledemizoxg.s edwilfemoo Iset bBegpaiw
-vods ebulonl %aeorsg O8 mulmiamex odd bus awsdnuﬂ Laupe
" 8  quece 1eessl  basdbex  [lBwbsy .[sed ﬂsaﬂ&whn 913 TBi®

oIBei goitenals bas bsedelTiud wsl

hetom ssw b id lo dodmua edd oi moldsuxmil Iserty
od ylieliiag aso 2idT .vedo?ol paliwb ¢eb ol ysb mo1l
cowe? $8d3 betos new 11 evale ,mollos halw ¢d ol zft"ﬁﬂ”dﬂ
b ld yasd Jeyeb ybalw zoivub ezuler edd belquevo LwoTiedaw
boretTo doldw wsisw “c zeibod teilsme ed? BO bet#**ua~noJ
epuier edi Itrel owls ymas fud Dolw morY goiicodorq e
- oYellaV o089 edd awnb redirel esers beloegory evom 10

s enwler ei? QU090 3009 nnolxam@ ooa botnmiwae aa
eft mo Pegismet etdoows Q0L of 0L moty .emid Jnowerq edd
sidt vd bereves Dolreqg fdinem semid od$ Iwodpwordd eguter
gids geltub egutet eodt maiygucoe abrld-erods Tedil o JITOgeT
ratsers welivs  adflde bBedoag-ioald ymem obufoni holweg

1098l I Bms :w‘£$ﬁvfist

Yo mclislugeq edd st esemsvaml bedism edd dzueoddii
al goidergim [[eY eod? teds zedeolbnl! [woirsiew yrodetsim
jon eseob bolweg yrodsislm ads o dseq ed? ,eeetyenq al
bessd ,rodmesed Yo slbbim odd weea [ltau e3uley edi no IwoO
B0 itavieado excey owd Fesg =di mo

boot Iwetredsw oltsups erom dome =od expwlet adT
betoeqgxe ef 3! bas asey Yasl bad ! medd ceey aldr eldalieve
votnlw edd vevo mimmer L[Iiw abrld To wedmum vTeyrel & Fadd
elquus bus .ge oted) -.moeset evods add w0l Tsey ald? edimom
al sedogl 05 of 8I morl Yo Atwoxn & Bedocer evad amitgrem
sniztfliy ed o Hetom srs Iwolredsw .esexs bebaog lwea edd
Jamtd taseetg sdr Je yllveed selosgs owd sesdd

motigsoxe efi dilw ¥mdiegos benismer svad alevel Tadsw
el++1L bsd doidw ,tlaw ¥nsmgoloveh sedal seeimoftog edi Io
csdoe add  gevewod .-.t #edt eontp ol Tododed yd el Tedew
ei #! bae efded «stew paieiy edd of eub beasexonl sed lggus
w00 yvsed edi er0ted [evel [emzon 8 of dosd gd o3 DBeloeqrs
sTodnlw ald? Iwotredsw Yo molierigec

REGEWED

NOV12 1939

U. §. BIOLOGICAL SURVEY
AtBUQUERQUE, N. M.




o

A major portion of the quail on the refuge are
located on the north.unit of the refuge and on the east
side of the south unit, since the best native cover, mainly
mesquite and sage brush, is located on these areas, No loss
of birds has been noted either by predators or adverse
weather conditions and it is estimated that approximately
500 quail occupy the.pefuge at the present time., A covey
of 35 quail occupy the ¢CC Camp area and have been observed
using one of the garages for protection. Many coveys have
been noted occupying the area between the north and south
units.

There is expected to be a shortage of upland game bird
food on the refuge this coming winter since the bean crop
on the mesquite brush was damaged by frost lest spring and
few beans matured, This will necessitate some feeding, At
the present time there is sufficient food available consisting
of weed and various grass seed.

Fur Take: No fur has been taken from the refuge during the
pest three months, either by private trappers or by refuge
personnel,

Refuge Development and Maintenance:

WPA Operations:

WPA operations were completed on the refuge during
the month of July and no new projects have been submitted
for approval up to the present time,

CCC_operations:

ccC operations during the past three months have been
confined largely to work on the water development program
and some road construction, vVery little work was performeéd
in the field during the month of October, since the camp
enrolled practically a new Company of boys on October 1.
Approximately 50 enrollees were detailed to cemp BS=&~NM
during september for the purpose of constructing a new camp
at the Bosque del Apache refuges

Widening of the Bottomless Iakes dike has been come=
pleted and gravelled on the upstream side and top. Two
concrete water control structures were constructed on this
unit at designated points. A patrol road extending from the
north end of this dike to the north boundary of the south
unit has been graded up. Since this road crosses many
drainages which empty into the Pecos River, a heavy borrow
ditch was excavated with the grader on the dpstream side
and the road was built up at points crossing these drainages,
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This will divert a large volume of water into the Bottome
less Jakes development unit during the summer months when
the rainy season in this section occurs,

some work was accomplished on the supplementary
dike on the Bottomless Lakes development unit and on the
Bitter lake dike. The water control structure was coms
pleted on the Bitter lLakes dike and the old outlet channel
to Bitter Lake was diked off, By plugging the outlet to
Bitter Lake, the water level in the lake was caused to
raise five inches during the past three weeks, It is the
plan to raise the water level an additional twelve inches at
least,

construction work was started on the water structure
located on the south dike and it is the plan to start ime
pounding water in that unit on the structures completion.
The Ruth dredger has been working on construction of the
south dike during the eatire three months and an additional
two months will be required to complete the dike,

For detailed information on CCC activities, it is
suggested that Mr. campredon's narrative report be referred
toe

public rpelations:

Recreational Uses: No public camp facilities have been
developed on the refuge to date, and fishing and hunting have
been prohibited. The number of visitérs frequenting the
refuge during the past three months remained sbout the same
as the previous period. Most of the visitors are residents
of Roswell or the immediate vicinity, where interest in the
refuge and relating activities appfears to be increasing.

Economic Use of Refuge: No haying, timber removal, grazing
or share=cropping has taken plance during the three months
covered by this report.

The native range vegetation appears to be in much
better condition that during the same period a year ago,
This can be attributed to the increase in rainfall this year
and to the closing of the refuge to grazing. A good seed
crop of native grasses is evident, and a greater increase
in the vegetative density during the coming year should be
experienced,

The fifty-acre field of hegaré planted and cultivated
on the refuge has reached maturity and is being utilized to
some extent by waterfowl and upland game birds at the pree

sent time.
Respectfully submitted,
4""«%%
A. D, Campbell, Refuge Managers
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REFUGE NARRATIVE REPORT

Bitter 1akes migratory waterfowl Refuge May, June and July

climetic conditions:

precipitation; No rainfall occurred on the refuge

during May or June but during July several heavy showers
fell over the area, The total precipitation during July
amounted to 5,32 inches, approximately one-half of the
average annual precipitation, The totel precipitation

since January 1lst to date has been approximately 10,5
inches, well above the ten year average for the same period.

The galt Creek valley within the refuge was flooded
over three times, flood waters attaining a width of over
half a mile in some sections. No damage resulted from
these floods, except that the channel of salt Creek was ex~
tended by water erosion and the road to the overnight cabin
on the north unit was impassible during most of the month
of july.

A heavy shower on the south unit filled the Bottomless
Lakes development unit to capacity and finally broke the
retaining dike at the point where the water control structure
was being constructed. The break was repaired the following
day and the unit was filled by a similar shower during the
following night,

Temperatures; Average maximum temperatures during the
months of Mey and June were well over 95° and on several
occasions reached around 110°, During the month of July,
temperatures did not range as high due to the cloudy weather
experienced during a greater portion of the month., Mine
imum temperatures renged from 60° to 75°, Very little wind
prevailed during the three months covered by this report,

wildlife;

waterfowl: The following numbers and species of waterfowl
were on the refuge on May l. TFigures are estimated;

Species: Number:
/;,:‘,Manam / 200

hAQL)<E ~widgeon v 150
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pesiem Jebez:

Blue-yinged Teal'/ 200
shoveler 400

Sea Bluebill v , 150
Americen coot , 400

Ruddy puck 50

white Pelican 28

Snowy Egret > 6

Glossy Ibis v occasional..
\\gufflehead v Occasional,.,

1arge numbers of sh;;e—birds were also presbpi, mainly
black-necked stilts, avotets, curlews, and killdeer.

puring Mey, several&hlagk-ngéigd stilt nasts and two_
shoveleér nests were found., Several pair of blue-g;ggggm;eal
remained on the refuge throughout the summer but their nests
were never located. A majority of the waterfowl on the refuge
as of May lst continued migration during the first two weeks
of yay, those remaining did not number over 400, excluding
the pmerican coot. practically all of those that did remain
occupied the north unit of the refuge, since no development
work is being carried on there this time. Large numbers
of black-necked stilts and avocets remained on the : refuge

throughout the summer.

The absence of a heavy population of waterfowl during
this period has allowed the naturel aquatic waterfowl food to
attain a very good stand in certain portions of the refuge and
to become established in other portions that were free of
aquatic vegetation up until this year, The development unit
on the north unit has become completely covered with Chara and
Ruppia maritima. Last summer, when the area was newly ponded,
the establishment of Chara and Ruppia seemed about equal in
quantity but this year the Chara appears to be crowding out
the Ruppia to some extent and attaining a much more luxuriant
growth. This may possibly be due to the fact that Chara is
more tolerant to the character of the water on this section of
the refuge,

A few small quantities of Ruppia established in the
Bottomless 1akes development unit on the south unit have spread
satisfactorily, but the stand is not dense enough and over
e large enough area as yet to yield an appreciable amount of
food for waterfowl during the coming winter. The varying
water level has had some adverse effect on the establishment
of a dense stand, wWater from the bottomless lakes drainage
diteh practically petered out during Mey and June, causing the
unit to become partially dry during that period,

It might also be mentioned that the socurce of water
from the bottomless lakes has become less reliable and much
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}?355) | work on the adobe dwelling was completed during June

less in quantity then it was last year, even though last
year was considered a drier year,

No damage reports were received from the farmers in i
the immediate vicinity of the refuge, since very few ducks |
have remained in this section of the Pecos Valley.

Upland Game éirds; The upland game birds on the refuge are
Timited in species to the scalé and gamble quail,

A major portion of the quail onthe refuge are loc- ) |
ated on the north unit of the refuge and on the eest side of QD
the pecos River on the south unit, since the best native ¢ &Y il
- cover, mainly mesquite, is located on these areas. No loss e

of birds has been noted either by predators or adverse weather |
conditions and it is estimated that approximately 500 quail
populate the refuge at the present time. This estimate is

rough, since it is very difficult to accmrately estimate the
number, Coveys of quail are often heard but never sighted

in the heavy mesquite cover.( The number of coveys were est?
imated at 40 with an average of 12 to 14 per coveys, ) oo’ o]

v ,
Very few beams were formed on the mesquite bushes
¢ this year, indicating a shortage of food for uplend birds
}\; " from this source during the coming winter, However, the July
4 rains have started a luxuriant growth of weed and grass
vegetation, and it is expected that a good seed erop will
result even without the aid of additional rainfall,

Fur Take; No fur has been taken from the refuge during the
past three months, either by private trappers or by refuge
personnel.

Refuge pevelopment and Maintenance:

WPA oOperations:

i wpA operations have been confined to completion of

} the headquarter buildings, fencing, ditching, roadwork, and

| the comstruction of the overnight cebin on the north unit
of the refuge. project 865-85-2-4 was closed down during
the latter part of June. This project carried approximately
20 men., project 565-85-2-56 was closed down during the latter
part of July due to the lack of funds, This project also
carried approximately 20 men and was restricted in operation
to fencing, ditching, and roadwork,

by wrA. Installation of the water system was not completed
before July 15th but this installation was set up under the
¢CC work program and completed by CCCe

construction of the Serviee Building was completed
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during the month of May,

- The pumphouse, with the exception of installing the
pipe and pump was completed during June. The CCC work program
included installation of the water lines and system,

No work was done on the equipment shed by WPA during
the past three months, since the completion of this building
was previously turned over to CCC.

The balance of the WPA operations were confined to
boundary fence construction; approximately one mile of new
fence and rebuilding one-half mile of fence that was washed
out by the heavy July rains, Boundary fence construction has
been completed on all lands where title has been vested in the
United gstates.

construction of the overnight cabin on the north
unit of the refuge was undertaken during this period. The
cabin is located on the north side of Salt Creek; travel to
the cabin was practically cut off during July, since the only
route to the location at present is across the Salt Creek
valley, a dry weather road, The cabin was completed, however,
before the wet weather stopped work, with the exception of
finishing the roof, outside and inside plastering, and pouring
the floor and installing windows. No demage was done to the
building by the heavy rains,

CCcC operations;

most of the ¢CC operations have been confined to the
completion of their projects on the headquarters area and the
construction of dikes and ditches on the south unit of the
refuge, primerily the widening of the bottomless lakes dike
and the construction of the retaining dike along the south
boundary. widening of the bottomless lakes dike is being acc~-
omplished@ by hand labor since attempts to operate heavy
equipment on this dike have failed. However, when a base has
been built up by hand labor,which will support heavy equip-
ment, trucks will be used to complete the dike,

The Ruth dredger and the R D 7 with carryall are being
used to construct the south dike., Difficulty is being en-
countered in operating the dredger on the soft ground. The
dredger is working, however, under conditions where i¥ is im-
possible to operate a tractor, or any other equipment that we
‘have on the refuge at the present time.

The ¢CC work projects on the headquarters area have been
completed with the exception of landscaping. Work on the
landscaping project is being held pending location of the
proposed labor-patrolmants residence. (Completed projects on
the headquarters area include construction of the Equipment
ched, installation of the pipe and tile lines, installation of
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the parkway cable system, and installation of the water system,

.For detailed informestion on the CCC activities, it is
suggested that Mr. Ceampredon's narrative report be referred to.

rublic relations;

S

Recreational Uses:; No public camp facilities have been developed
on the refuge to date, and fishing and hunting have been pro-
hibited. The number of visitors frequenting the refuge during
the past three months have increased over the previous three-
month period. Most of the visitors are residents of Roswell or
the immediate vicinity, where interest in the refuge and relating
activities apprears to be inereasing,

Economic Use of Refuge: No haying, timber removal, grazing or
share-cropping has taken place during the three months covered
by this report. /

The native vegetation has shown a great increase in density
over the past two years, more noticable on the north unit of the
refuge. This has been brought ebout by the protection of the
area from grazing and the timely heavy rainfall during July.
sufficient rainfall occurred to knsure a good seed crop of the
native vegetation without further precipitation this year.

Approximately 50 acres of dwarf hegari was planted during
July., Nearly one-half of this acreage was seeded before the
heavy rains occurred and was dameged& considerably by the rain.
The remeining one-half was not planted until after the heavy
rains and is coming satisfactorily. Dwarf hegari grows only
to a height of about 12 inches and is within reach of nearly all
species of waterfowl.

Approximately 100 pounds of wild millet were used in

seeding scattered low areas on the south unit and in most cases,
show good prospects of establishing a stand.

Respectfully submitted,

Aﬁ.é Campbel.:?,

Refuge Manager
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REFUGE NARRATIVE REPORT

-~ Bitter 1akes Migretory waterfowl Refuge Tebruary, March and April

Climetic conditions:

precipitation; The total precipitation on the B itter

Tekees Refuge for the three month period included in this
report d4id not exceed two inches. This total amount occurred
during the third week of March, at which time it rained
intermittently for three or four days. No rain fell during
February and April., The total amount of reainfell for the
three month period is considerably less than the ten yeesr
average for the same period,

Temperatures; Mild temperatures existed during the month of
February and the first half of March, at which time maximum
daily temperatures began rising and reached over 90° during
the month of April. The last killing frost occurred during
the first week in March.

strong prevailing southeasterly and northeasterly
winds carrying considerable dust occurred during March and
April. It is reported that this dust was cerried from parts
of Oklahoma and Texas,

wildlife.

waterfowl:; The following numbers and species of waterfowl
were on the refuge on February l. Figures are estimated:

species Number
Mallard:;/ 6,000
cadwall 600
widgeon” 2,500
Creen-|inged Teal i 600
Blue-Winge Teal“/ 1,200
Shoveler 1,500
pintail/:// €600
RBluebill of 200
Goldeneye 50
Bufflehead” s 100
Ruddy Duck J 100
American oot 200
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Most of the waterfowl migrated north during April with
the spring migration,but more waterfowl remained on the refuge
after migration this year than last year., No large concent-
rations of waterfowl were noted during the spring migration
on the refugg,but appeared to be moving quite steadily during
the latter part of Merch apd April. 2

(B seessreliitm

several rets, White Pelicans and a number of
gulls were noted on the refuge during April. These snecies
were not noted last year during either the spring or fall
migrations. No geese occasioned thebyefuge during this period
but large numbers of saadhill cranes would remain on the
refuge several days at a time,

The following numbers and species of waterfowl were noted
on the refuge during the 18§E,ESS¥ in April. Figures are

estimated.
Species;: Number:
Mallard = 200 ‘
Widgeon’/ 150 Q)
Blue-winged teal 200 o 3M
shoveler 400 ¥4t
Bluebill”” 150 D4
Ruddy puck 50 o
White Penz?/ 28 )
Snowy Egre 7 6
Glossy Ibis Occasionale.
Buffleheadv/ Occasional,

rractically all of the evailable aquatic waterfowl food
was utilized by the waterfowl prior to TFebruary l. The
practice of feeding was established during January and cont-
inued through the months of February and March. Wheat mixed
with a small amount of corn was used for this purpose but it
is believed that there was not enough of this feed available
to supplement the small amount of native food for the number
of waterfowl that remained on the refuge.

No reports of damage were received by the farmers in the
immediate vieinity of the refuge but reports from farmers
farther down the Pecos Valley indiceted that large numbers of
sandhill eranes were doing considerable damage., ,h This damage,
however, was not to crops left in the field but bundled grain
used in the winter feeding and spring feeding of cattle and
sheep, It was reported that large numbers of cranes would
enter the stock feeding grounds and utilize a considerable
percentage of the grain that was intended for the stocke.
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Refuge Development and Meintenance;

~Iimited in species to the ‘scale and gamble quail,

Uplan 4 game Bifds; The upland game birds on the refuge are

A major portion of the quail on the refuge are located
on the north unit of the refuge and on the east 8ide of the
south unit, since the best native cover, mainly mesquite, is
located on these areas, No loss of birds has been noted by
either predators or adverse weather conditions and it is

he refuge at the present time.

Food for quail and other upland game birds is limited
during the winter season on the refuge. A small amount of
wheat was used in feeding at various feeding stations estab-
lished on the refuge, which attracted several covey of quail,

predatory and Rodent control: The trapping of coyotes on

The north unit and ad joining lands was undertaken by & Bureau
trapper, under the supervision of the Division of Game Manege-
ment., The exact number of coyotes taken on the refuge is not
known since the trapper left without leaving this information.
A large number of coyotes are known to still frequent the
north unit of the refuge, however, Very few coyotes frequent
the south unit of the refuge, probably due to the extensive
development activities on that area,

Fur Take:; No fur has been taken from the refuge within the
Test three months, either by private trappers of by refuge
personnel,

WPA operations;

Headguarters; About one=half of the WPA operations have
been confined to the construction of the headquarter
buildings on thenrefuge. These buildings are all adobe
structures and consist of the dwelling, service building,
equipment shed and pump-house,

construction of the dwelling is complete with the
exception of the exterior stucco-plaster, interior trim
and finish, basement stairway and installation of water and
light systems, Both the water and eletric installations
have been roughed in, however, Some pictures taken on
May 10 are attached illustrating the progress on the
headquarter buildings., The stucco-plaster was put on
during the period mvay 1 to 10,

The service building has been completed with the ex-
ception of finishedg the interior, hanging the garage
doors and the exterior stucco. gSince plaster is available
on the refuge with no out-lay of cash, the interior of this
building has been plastered whibh will aid greatly in the

o
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protection of the adobe bricks and add to the appearance
of this building,

Since the equipment shed is to be finished with
cCC labor, activities on this building have been suspended
by WPA. At the time the wpA activities on the headquarte r
area are complete, cCC activities will resume, It is
planned to finish all of the buildings or the headquarter
are2 on or before July l.and present progress indicates
that this will be accomplished.

The rump-house is complete with the exception of
pouring the conecrete floor, henging the door and windows,
and applying the white coat of cement on the exterior,

This building was constructed with $28,00 worth of material
to date and the total cost of material probably will not
exceed $50,00 when complete. '

Tencing and dike construction: Approximetely 40 miles of
boundary fence have been constructed to date by wrA. About

- six miles of this fence was ccmpleted during the last three
months,

The balance of the WpA activities were confined to
clearing right-of-ways for dikes and ditches. Before dike
and ditch construction is undertaken, all of the sod and
grass rocts are removed from the location with hand labor
since it is impossible in most cases to use heavy machinery
for this purpose.

CcC operations:.

grevelling of the five miles of entrance road from U. Se
Highway No. 70 to the refuge headquarters has been completed.
No new roads have been graded uon, since there is still some
15 miles of dirt road to be gravelled with the five operating
dump trucks available at the camp,

The telephone line has been completed from the Santa Fe
Railway right-of-way to the refuge headquarters and to Camp
BF-l1-N. The Army has installed a telephone in their office
at the camp which is alsc available to the technical service,

None of the ¢CC work projects on the headquarters area
have been completed but progress has been shown on the sewer-
age disposal system, water system and landscaping. The building
construction has been suspended until WpA activities are complete.

Most of the ¢CC operations have been directed toward
dike and ditch construction and considerable progress has been
shown during the period covered by this report. The Ruth
dredger is operated on two shifts per day and is moving on the
average of 15,000 yapds per month. Two R D 7 caterpillar




tractors with rotary serapers supplement the dredger for moving
yardage. work has been concentrated on the south development
unit and the bottomless lake development unit.

I t is suggested that Mr, campredon's narrative report
covering CcCC activities be referred to for further information.

public Relations:

Recreational Uses: No public camp facilities have been developed
on the refuge to date, and fishing and hunting have been pro-
hibited., very few visitors have frequented the refuge during
these three months,

rconomic Uyse of rRefuge: No haying, timber removal, grazing or
share~cropping has taken place during the months covered by
this report.

Respectfully submitted,

£,-6W
A. Do Campbell,
Refuge Manager




Residence, Bitter Lakes Refuge as of May,
10, 1939

Equipment Shed, Bitter Lakes Refuge, as of
May 1, 1939




Service Building, Bitter Lakes Refuge, as of
May 10, 1939

Adobes for Labor Patrolman's Residence




