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INTRODUCTION AND BACKGROUND

Classification and Nomenclature
Scientific Name. Dipodonys elator Mermiam, 1854: 109-110.

Original Fublication. Merriam, C. H. 1894. Preliminary descriptions of eleven new
kangaroo rats of the genera Dipodomys and Perodipus. Proceedings Biological
Society of Washiagton, 9: 109-116.

Type Specimen. U.5. Nationzl Museum Ne. 64,802, adult male, from Henrietta, Clay County,
Texas.,

Syromyms. None

Common Names. Texas kangaroo rat; Loring kangaroo rat,
Fanuly. Heteromyidae

Taxon History. Since the description of this species by C. Hart Metriam (1894), the Fexas
kangarco raf has been the subject of numerous studies on anatomy, systematics, and taxonomy
(see references in Carter et al., 1985; Jones et al., 1988). Dipodomys elator is a monotypic
species and not closely related to other species of Dipodomys. Dalguest et al. {1992)
suggested, from an anaiysis of living and fossil forms, that D, elator, with its distinctive tooth
morphology, represents a lineage separate from other kangarco rai species. They also stated,
if further analysis of other species supports the trend, that the distinctive pattern might warrant
placing ). elator in a different genus.

Current Alternative Taxanomic Treatmenr. None other than described under Taxon Histary.
Description

External and Skull Morphology. Described in detail by Carter ef al. (1985). Some excellent
photos of this species are found in Roberts and Mills (1983). There is also a black and white
drawing of Dipodomys elator in Caire (1939) although the shape of the body in that drawing
tooks more like that of Dipodomys ordii than of Dipodomys elator. Addifional color photos
are found in the image database accompanying this repord.

Local Field Characteristics. The Texas kangaroo rat is one of only #wo species in Texas that
possess a white-plume at the tip of its tail. In the geographic range occupied by this species it
is the only species in that area that has a white plume. This characteristic makes it easy for
anyone familiar with the species to recognize ther from 2 distance as they cross the road or
forage beside aroad. The only other species of kangaroo rat in the general area is Ord’s
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Kangaroo rat, Dipodomys ordii, and it lacks the distinctive white plume at the tip of its taj). It
is possible for the Texas kangaroo rat to fose the tip of the tail through injury or encounters
with predators. However, in the hand, the Texas kangarco rat has only four toes on the hind
foot whereas the Ord’s kangaroo rat has five toes on each hind foot and is also significantly
smailer in overail body size.

Significance of Taxon

Genetic, Biogeographic, and Fcological Significance. Many studies indicate that the Texas
kangaroo rat is very distinctive genetically {see reviews in Jones et al., 1988) and dentally and
not closely related to other species in the genus. Dalquest et al. (1992) even suggested that
this species might warsant placement in a genus separate from that of other Dipodomys
because of its distinctive dental morphology. Behaviorally, individuals of Dipodomys elator
also exhibit tonic immobility (ie., “playing possum™) on occasjon (Martin and Maiocha, pers.
observ.). They also successfuily occupy a harsh landscape ihat has few other species of smail
mammats (Dalquest and Collier, 1964).

Significance to Humans. The Texas kangaroo rat has mrinimal impact on humans because it is
so infrequently observed and makes so liftle economic impact on agricultural fields. Bailey
{1905} reported, based on Professor Lantz’s observations, that Dipodomys elator, may take
and store agricultural grains. Chapman (1972) and Dalquest and Horner (1984) stated that
most crop seeds taken by this species were likely gleaned on the ground after the fields were
harvested with combines. Dipodomys elator does not make exiensive mounds and thus the
burrow entrances made by individuals of #his species cecupy only a tiny fraction of the ground
surface.

Present Legal Status

International. This species is not protected under international law. Ttis classified as a
Vulnerable (Vu} species under the [UCN Red List Category (Martin & Matocha, 1998; Hilton-
Taylor, 2000).

Federal. The Texas kangaroo rat is not protecied under federal law but is listed as a Category
2 species.

State. The Texas kangaroo rat is a protected nongame species under state regulations.
STUDY AREA & METHODS
AREA .--- All connties in the bistoric range of the species in both Texas and Oklahoma were

visited during the course of the study. Three of the historic grid trapping sites (Long Grid,
North Grid, and South Grid) established in 1985 and 1986 were used for live trapping (see
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Methods, below). Additional survey érapping was conducted in Hardeman and Childress
counties in June 1996, and Hardeman Couaty, in Augnst and November 1998,

Soil samples were collected at each site where Dipodomys elator were captured or
sighted and then analyzed in the laboratory for particie size. Photographs, it possible, were
also made both of animals sighted or captured and of the habitat. Five-meter line transecis
(sixteen per grid) were used to monitor changes in plant {forbs and grasses) and basre ground
on the long-term trapping grids. Photographs were taken at the site of sightings and captures
during road snrveys to give an indication of the nature of the habitat at that point in time and
iocation. Precipitation data were cbtained from the Quanah, Texas station {closest to Norih
Crid and South Grid) and irom Cepper Breaks State Park (approximaiely 13 miles souih of
Onanah and closest to Long Grid).

METHODS .- Demiographic patterns.—- were investigated by analysis of existing
reproductive and census data from Hardeman County, Texas. Felding Sherman live traps (7.6
X 7.6 x 25 em), equipped with Tail Savers (K.G. Matocha, personal communication) to
prevent damage to tails, were placed in survey tines or in 6 x 6 grids {36 traps)with 20-meter
spacing (1.0 ka) or 8 x 8 grids (64 traps) with 20-meter spacing (1.96 ha). On census grids,
iraps were baited with mixed bizd seed (chicken scratch), set in late afterncon, and checked
early the next morning, for 2 sotal of three days. The site of each capture on the grids was
noted and then each animal was marked with a unique toe-clip number, checked for
reproductive condition, relative age and condition, and then released at the poiat of capture.
Demograpbic data were anabyzed visually, by use of spreadsheets & by a program written by
Dr. Kelly McCoua {MeMurmy University), to calculate by enumeration the minirmum pumber
known ative (MNKA) individuals on the irapping grids. From Fuly 1996 through July 2000,
the live-trap grids accumudated 2532 trap rights (Table 1) and i4, 818 trap nights from 1986
to 1995 (Table 2).

Distriburion Surveys.—Sherman live traps equipped with Tail Savers and baited with mixed
bird seed were also wsed in survey trapping in Hardeman County dusing June 1996, Augusi
1997, and November 1998 (See Table 1) for an additional 630 trap nights. Road surveys for
current populations of D). elator were made throughout the histeric range of the species atong
roads (paved and unpaved) and by walking in potential habitat to look for characteristic "sign”
of the species. Detersnination of presence or absence of the species was made by examination
of Hve-trapped or hand-canght animals, by sighting the distinctive field marks of the species at
close distance in road surveys, and by salvage of road-killed specimens. Although the sign of
Dipodomys elator is distinctive, we did not use “sign” alone as an indicator of the presence of
the species in an area since other species may utitize the burrows of Dipodomys efator and
give a false impression that the species might be present when 1t is-not. The road snrveys were
eonducted by driving slowly on dark nights during Jane to August each year from 1994
throngh 2000 in 12 Texas counties (Table 3)and two Oklahoma connties. These road surveys,
covering 2049.8 survey miles and 101.74 of actual survey hours, were useful to detect the
presence of the species but were not used for estimates of density. When individuals of
Dipodomys elator were sighted, an attempt was made to catch them by hand io gather
information on sex, reproductive condition, approximate age, and weight. Any captured
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animals were photographed and then released after marking. The UTM location where
animals
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Table 1. Number of teap nights for grid and susvey trapping, Childress & Hardeman

counties, Texas, 1996-2000.

1996 1907 1993 1999 2000 Totals

CEILRESS COUNTY
Grd 144 0 & 0 a 140
Survey 60 G 0 0 0 £}
HARDBEMAN COLRNTY
Grid

Long 108 t0j3 t30F 108 108 612

North i02 192 192 Lo 192 260

South 192 192 102 192 192 260
Survey 240 0 190 0 0 430
TOTALS 032 407 7534 402 492 £
* Subtotat includes 72 trap nights on Egng Grid, NMovember 23-22, 1998

Page BI202
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Table 2. Mumber of trap nights for grid rapping, Hardeman County, Texas, 1986-1995.

Grid 1986 1987  I9BE 198D 10O 1904 992 1993 1994 1995 Totals
CBO1 108 108
HOLOZ 108 LOE
HOLG4 108 103
HOLOs 188 103 t0s 108 108 103 111 218 1 1082
Lopg 108 103 103 108 g 108 165 L1 108 108 1080
North 960 1088 768 384 320 J54 376 384 192 192 5248
South %60 i088 To8 384 320 54 376 384 192 192 5248
Eing%® 108 E08 108 195 198 108 108 108 864
KingE 108 864
WilsonN 108 108 108 10 108 1038 103 156
WitsonS g

TOTALS 2852 2500 1968 120G 1672 1200 1584 310 600 14,B18
Status of Dipodomys .sfa.a'or, Raobert E. Martin Page . 22
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Table 3.—Road survey miles and survey hours (in parentheses, to nearest hundreth houy),
noerth—central Texas counties, 19956-2000,

County 1996 1997 1993 1999 2400 Totals
Archer 304 0.0 23.6 43.9 42.0 419
{2.30) (.00} (2.78) (2.15) {1.93) f2.16)
Baylor 14.0 0.6 20.3 352 350 1047
{0.40) (0.00) (0.73) {2.93) (0.92) €520
Childress  49.9 359 2138 30.% 12.5 171.0
(2.90) (3.07) (1.15) (2.00) (0.683 {%.530)
Clay 48 0.0 0.0 320 6l.8 1708
(4,20 .0y {084} (1.18) (2.03} (7.33)
Cottle 43.8 37.8 39.3 50.6 4.7 ang 2
(3.00 {1.22) {L.35) (247) (.17 (9.23)
Foard 535 7.6 00 0.0 7 115.1
£2.50) (0.7 {000} (0.1} (1.25} {1.45)
Hall 2.2 0o 04 0.0 0.0 21.2
HRLL] (0,007 ELL ] (0.0} .00 (L4080
Hardeman 271.9 58.2 37.0 62.7 264 454.2
(14.1) (2.48) {1.93) (2200 {1.132) (21.83)
Montague 4.0 0.4 0.0 28.1 12.1 40.2
{0.00) (0.00} £0.00) (1.08) (0.72) (1.80)
Muotlay 116.5 337 47.2 470 333 2197
{71.500) {1.5N (2.08) (2.30) (2.30) (16.35)
Wichita  98.8 0.0 109 52.8 6.6 199.1
£4.40) £0.00) {0.57) (2.21) {1.40) {3.68}
Wilbarger 467 0.0 13.6 321 13.3 1427
(2.5} {050 (2.03) (1.50) (.48) (6.51)
Totals 3229 215.2 2439 424.3 343.5 2049.8
{45.30) {34 (12.64) {20.44) {14.02) (101.74)
Status of Dipodomys elator, Bobert E. Martin Page 512002
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were captured or sighted was noied using either a GP$ handheld receiver (Trimble
GeoExplorer) or by ploiting the lecation on a 7 1/2 minute topographic map (1:24,000 scale;
1527 North American Damm).

Historic records of occusrence were obtained from musewm specimens, and, in some
cases, from literatuse records (See Blair, 1949; Packard and Judd, 1968; Baccus, 1971; Mastin
and Matocha, 1972, 1991; Cokendolpher, et al., 1579; Jones and Bogan, 1986; Bavmgardner,
1987; Jones et zl., 1988; and Stangl and Schafer, 1990). Selected information on these
specimens and records weve then added to an Access database {lockrmus.mdb) that is
appended to this report. Where possible, UTM coordinates of the historic records of
accurrence were determined and then converted to decimai degrees (the X-coordinate o1
“castings” as - XXX XXXXXX and the Y-coordinate or “northings” as YY. YYYYYY) to
facilitate entry inio the geographic information system (GIS) software. The decimal degree
Jongitude and latitude positions were then ysed to prepare point-feature shapefites using the
GIS sofiware ArcView (ESRI, Redlands, California). A similas database, for new records of
pecurrence, was then used to prepare additicnal shapefiles. '

With the historic records, becanse of variance in the quality of the tocality descriptions,
we assigned each record a numerical value (the Coordinate Precision Index or CFl, see
McLaren, 1996). "This index allows one to assign a value {ranging from 1 to 9) based on the
apparent accuracy of the locality coordinate. For example, a CPLof 1.1 indicates thai ihe
coordinate value of the locality has an accuracy of +/- 10 meters; those with 1.2 have an
accuracy of +/- 100 meters; and shose with 1.3 have an accuracy of +/- 1 kilometer. When the
CPI value is a 2, the locality coordinate has an accuracy of +/- 3 miles and one with a value of
3 s used for relative distance data. No locality coordinate was plotted or a map unless the
CPI for that coordinate was at least a 2 or lower. Obvicusly, the smalter the CPI value, the
greater confidence one has in the accuracy of the locality coordinate. For alt recent records of
pccurtence, the CPI values were either 1.1 (if GPS coordinates were avaitable) or 1.2 (if
coordinates were catculated from a 1:24,000 scale topographic map). Al tocatities that couid
not be plotted are detailed in Table 4. For the distribution maps, background maps were
prepared using existing data in ArcView.

We initially thought that it would be possible to monitor the historic habitat by vsing historical
Landsat irnagery. Problems with the software and the availability of the imagery with the
appropriate resolution rendered this goal not attainable.

Historic habitat was studied by Dr. Don Frazier (McMurry University) uasing historical

records from the 19" Century in the approximate area whese Dipodomys elator has been found
in the 20™ Century.
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_Table 4. ~Unplottable {ocalities in Access LOCKRMUS mdb database. These records (N=15; approximately
2.47% of a]l records in this database} could not be plotted because of doubt as to the spesific reference or a
plotted location that ended up in 2 different county or state from the ong on the reference tag. MSWTF,

Midwestern State Universty; TOWC, Texas Cooperative Wildiife Coliection.

Refno  Year Museom  Moseum Specific Reference Problem
Acionymm Number

K0125 #1957 MWSU 5848 Wichita Falls, 20 mi. W Reference paint measured from
whera?

K0i30 1967 MWSU 5334 Buffalo Creek Reserveir

Ko150 1968 MWSU 3409 Wichita Falls, 8 mi. NW Reference point measured from
where?

KQ151 968  MWSIF 6083 Wichita Falls No specific localiiy

E0266 1969  MWSL 7200 [owa Park, 20 mi. NE Illogical locality, conld it be

NWF?

KO0305 1965 MWSU 7252 Buifala Lake, 0.5 mi. B Measure from what peint?

Kp3n: 1966  MWSU  728¢ Mo specific locality Only county given

Koano 1962 MWSD  T2RR Buffalo Lake

KO323 1960 MWSD 54722 Buffalo Lake

EQ335 1971 MWSU 2405 Buffala Creek Feservoir I

E0336 1971 MWSU 3417 Buffalo Creek Reservoir

E0359 197F  MWED Wichita Falls, 27 mi. W Reference point measured from
where?

K423 1972 MWST 9473 Iowa Park, Buffalo Creek Vapue specific reference

Reservoir, 12 mi, NW
E0s41 967 MWSEE 5330 Buffale Creek Reservoir
KOS71 1960 MWSE 1500 Wichita Falls, 15 mi. NE Ittogical locality, could it be

MNW?

Status of Dipodomys efator, Robert B, Martin Page
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RESULTS AND DISCUSSION
For each topic, results from the study are presented first followed by a discussion section.

DISTRIBUTION

Resudts. From 1993 o 2000, we were able to confirm the presenice of the Texas kangaroo rat
in five Texas counties (Table 3) (Archer, Childress, Hardeman, Motley, snd Wichita) and
none in Oklahems. In a given year, the Texas kangaroo rat coutd aot always be detected in
each of the five counties {Table 5). In most of the years, individuals of the species could be
detected near the western end of its knowa range (in Motley and Childress counties) but they
were only detected sporadically ir other years in Hardeman, Ascher, and Wichita counties.
New records of occurrence for the period 1993 to 2000 are shown in Table 6 and shose for the
perind 1986 &0 1993 in Table 7. Details of these new records, with coordinates in decimal
degrees and in UTM, are in the Access database desury.mdb.

Discussion. From'the road surveys conducted between 1996 through 2000, it is apparent that
the Texas kangaroo rat can be found in some poymbers near the western end of its historic
range. The western part of the geographic range 1s more arid and has habitat more suitable to
the species. In Motley County and Childress counties there are still areas with congiderable
amount of open habitat and less land that has been converted into agricuiturai fields with
monoculture. We were not surprised at the lack of occurrence of the species in the eastern
part of the range since there have been no sightings or specimens of the Texas kangarco rat in
Clay County, Texas in over 100 years. Interestingly, the cunent distribution pattern of
Dipodomys elator, with greatest numbers near the western end of the historic range, is similar
to what was noted by Lomolino and Channell (1995) in 23 of 31 ranges of small mammals.
They noted, in contrast 10 what has generally been accepted, that the extant populations of
these mammals were located at the periphery of the historic range and not in the center of the
range. This suggests that more attention should be given to looking for the Texas kangaroo rat
at the periphery of its historic range.

The Texas kangaroo rat has appeared sporadically since its discovery in 1894, For
mosi of the first kalf of the 20" Century it was knowa only frem Clay County, Texas
(Merriarn, 1894; Bailey, 1905) and Comanche Connty, Oklahoma (Bailey, 1903), although it
has not been seen in either of those connties since 1900 (Clay County) or 1905 {Comanche
County). Blair (1949) extended the known range of the species to Wilbarger Courity, Texas
and reported (Blaix, 1954) on an apparent record from Coryell County, Texas that was
collected by Hedeen (1933). Subsequent workers, including Martin and Matocha (1972),
Jones and Bogan (1986), and Jones et al. (1988) have discounted this Coryell County record
although Datquest and Collier (1964} speculated that an undescribed species or race of
Dipodomys elator might live in the central Texas area. In subsequent years, additional Texas
counties were added to the known range of the species: Archer County (Dalquest and Collier,
1964); Baylor County (Dalquest and Collier, 1964; Baccus, 1971); Foard County (Packard and
Judd, 1968); Montague County {Cokendolpher, et al. , 1979} Motley Conniy (Maréin and
Matocha, 1972; 1991); and Wichita County {Dalquest and Collier, 1964; Jones et al., 1987).
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The most recent report (Stangl and Schafer, 1990) on the distzributional status of the species
documented its
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Table 5.-Number of Dipademys efator observed (sight recards, live capture, or salvage) in road surveys,

north-central Texas counties, 1996-2000. M5 = county not surveyed in that year.

County 1996 1997 1998 1999 2000 Tatals
Archer 1 NS 0 0 i 2
Baylor 0 N3 0 G 0 o
Childress 1 2 i 2 1 7
Clay LH N5 NS 0 a a
Cotile b 0 0 1] 1] 0
Foard 0 0 NS NS ) 0
Halt 0 NS NS NS NS 0
Hardeman® 1 1 H a a 2
Montagne NS NS NS o

Motley 3 0 9 2 5 10
Wichita 0 NS 0 2 0 2
Wilbarger 6 NS 0 0 0 o
Totals & 3 1 6 7 23

* Two live Dpadormys elator were captured in non-grid wapping in 1998; those individuals are not included in
the totals of this table. However, thoss individuals are listed in the Access database, desurv. mdp,

Status of Dipodamys efator, Robert E. Martin
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Tabkble ¢.-Recordz of occurrence of fMpodomyes slator, counties in north-central Texas, 19%6 o
2000, bBased on road surveys, salvage, and survey Erapping. These records do not include animais
capeturad alive on permanent grids and released. Much of che inEormation in this table is alse
included in the Access databaze, DESURV.MDBE. ADR, animal =een or caught alive on road; DOR, animal
found dead on road and satvaged; LTRAP, animal caughb in iive trap in survey trapping. The
Cootdinate Precicion Index (CPI) for the coordinatss of these records wa= ak least §.2. The record#
iz a unigue idenkifier for esach apimal and limked to the GIZ database. CRF=Conservation Reserve
Frogram.

BATE oTY RECCRDE TFTM EX} OTMIY)
LOMGEITUDE (x) LATITUDE {3} ETAT GENERAE, HABITLT

19960818 Azcher SE081A3 500594 37316492 Eﬁffalo grass/mesdquite
-8, BA53LT 33.72605 AQE pasture nearby

19960709 Childress 9e0T00Y 406034 AB0EETT DOk Moztly bare field; mesquite
=100 021823 24 32050 pasture nearby

192950718  Hardemarn 2607102 q1113% 3807350 BOE Denze ©RP Eield:; cottaon
-55. 487017 34.40635533 field nearby

109E0Bd  Motley Su05142 349267 ZTE339% ROR Danze gra=s; cleared
=100 433105 34.081T2B mesquite paztunre

1996GRd  Motley 2608143 J4%92R9 376R142 RER Dense mid grasses; cleared
-100.632919 34.054368 nesguite

19960814 MHotley F608144 347040 3767542 AOF Ehort grass, cleared
=100, 6504382 34.039259 masquite, Ccrops

15970805 Childress 2703451 401046 © 3F8THEET ACR Bare fields; culwvert, CEP
=100.076531 34.,313375 land neariry s

19970805 Childress 3708052 388542 1BQ4508 ALE Bare field & pasture,
=300, 103523 14.378751 large mesquike

19270405 Hardeman 9703051 43254 3774850 R Fnadside, CRP £ield; near
-99.7312588 14.114072 Copper EBreaks State Park

182830621 Childress 2898211 306200 130050 ji &4 Rough land, buffalo grass,
-3160.020419 34 ,383734 mesquice

19980806 Hardeman S$82102 £31z120 3776400 LIFAF Buffale grassi/mesquite
-8%_ 715129 a4 128015 pRELUre

19281122 Hardeman SH3101 432035 1776500 LTRAF Buffalor grazs/mesquite
-0%.738571 J4.128934 pasturs

1499315 £hildress 3903151 405188 3H0RG5E ALE Erough land, bBuEfalo grass,
=100 020611 34_3583857 mesguite

15390815 <hildress 2903157 4063260 1303373 REE Johneon grass; agriculiural
-300.020134 34.314375 fieid; many forbs

19350814 Motley 008141 336135 F3re1201 ROR Edge of cotkon £igld; near
<3O0 TTIRE] 33 _280357 mesquice

19980414 Hotley SROE142 336125 ATE1Z01 ROE Cotton fieldi;ne=zquite
108 . 7731383 239390387 pasture nearby

19930813 Wichita 2905134 458528 ITERESY ROR Hear picwed wheat field
-9% 154951 34.042372

10930813 wWichiea FE08151 498528 ITEEEST hOR Near plowed wheat fiald
-95 015951 34.042172

2000824 Archer aofdad4l 516780 3731830 AUE Haear cemetery, shork grass:
-98_ BA3541 33.726824 Tesquite pasture nearby

00727 childres= 007171 AGEZHD JEOROSD AOR Paknra, with mesquike &
-144a_0204149 34_393736 yuocs, previousiy cleared

Table &, conk.
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TATE oTY RECORDE  UTH{X) 1Y)
LONGETTDE (x) LATETINE (v} STAT GENEERAL, HABITAT

20000528 Hotley B02281 23T0E0 3TeLle0 ADR Grasszes/forks; next to
-100.Te3544 33.850128 cotton field

20000828 Motley MR B e 336120 3Tailag ACE Johneon grass; mesguite
=108 _Tr4635 33530160 pasture nearhy

ZIQRADBZE  Motley noosae3 336220 ITHELEROD BN, Small cleared mesgqeite;
-100, 7740495 331.9283044 migd gxasses

20000828 Mokley LI EL | 335240 3782800 LOR Euzzian thistle next ko
-E00. 744901 33.995185 cotton fiedd

20009228 Mobley AR0s235 333440 1764400 ADR PFuzsian kthi=stle & Johnson
=100 .738752 34 _00%703 orass

Status of Dipodomys elator, Robert E. Martin Page BAE2A02 15
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Takble 7.-- Records of occourrence of Dipedomys elator, Bardeman Ceunty,
Texas, 1386 to 19233, basad on road surveys, salvage, and survey trapping.
These anlmals do not include animals captured on permanent grids and
released. Much of the information in thisz table is alse included in the
Access database, DESURV.MDE. AOR, animal seen or caught ative on road;
DOR, animal found dead on road and salvaged: LTRAP, animal cauvght in live
trap in survey trapping. The (wordinake Precision Index (CPI) for the
coordinates of these records wags 1.2. The record# is a unique identifier
for each animal and linked to the ¢IS database.

DATE CTY RECORDS UTHIX}  UTMIY) LONGEITUDEEN) LATITUDE(y} STAT
13864708 Hardeman BEGTIEL €373 3775351 -90, 753000 34118450 BAIR.
19860712 Hardenan BEOTIZ14 433746 3735394 -99, 710950 34280437 BOH
o267l Hardemarn HEDTIZLE 433744 3TH505% -93 719950 34.2904867 e}
18260725 Hardeman B51Z0%2 430400 ITTRI00 -9%, 7546084 34_1ETOED APR
13360727 Hardeman, Belz01 420150 3ITVS544 -9%,.757301 34.138e87 20
19860727 Kardeman . BE1EN3 d29958 3774439 ~509 753433 34.1121817 AOR
19BE0I2E Hardeman BE0TIEL 434222 3795403 -39, 714017 - 14.299533 BOR
I9EG0TER Hardeman £007241 435957 37%53%2 -99.8595%33 34.298533 AOR
19860729 Hardeman BEOT2E2 4313766 3795407 -95, 715733 34229533 ROR
1REe0730 Hardeman S607301 4366160 3I7H53RT -99.682333 34.2848533 PR
15260725 Hardeman BEO72524 431631 3793686 -093, 742800 34 283867 LoR
13870725 Hardeman BHTA521 431E13 3785499 -9%.740217 3 .212850 AUE
19476725 Hardelkat 87072522 431811 3785703 ~99_T740217 34 . 211008 EJR
870725 Hardenan BTOT252] 432478 37Te453 -90 F322RD 34 .128537 AEOE,
IABTOFES Hardemnan 3707Z524 431877 37R7621 -9%.7324659 34_2238200 DoR
FR8TOVES Hardeman BROT2525 435908 3797924 -99.739333 34333950 DCR
19570725 Hardeman BT 2520 433685 3ITIA0LAL -99 720433 14.278417 LOR
15987024 Hardeman 8714241 430245 3774432 =33 _TLe32400 341320450 LOR
129350406 Bardeman 213101 432157 ITHOIS] -29 7316437 45257467 BOR
1952G6E8 Hardeman F32102 323121 3178401 -39 . T3RiZL J4.128028 LTRAE
1993G5k8 Hardemay 232101 32120 3VFE400 -39 TIREZD 34.1280315 LTEAP
19931112 Hardeman 3311121 £30Z20 37TIO00 -9 . T46539 34.1'33.6246 AOR
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ocenrrence in only Foard County (sight secord), and Hardeman, Wichita, and Wilbarger
counties. This pattern of Dipodomys elator to be locally abundant followed by decline and
disappearance is a notable feature of its history over the last 100 vears.

The Oklakoma records of occurence of Dipodomys elator include the c-lder records 1
Comanche County, near Chattanocga ( Bailey, 1905} and a specimen collected just north of
the Red River, in Cotion County, Okiahoma (Baumgardner, 1987). The Cotton Connty record
dates from 1969 and was from an area with sandy s0il, not typicalily associated with records of
Dipodomys elator. This mere recent record in Oklahoma may represeni a dispersat event
since the species is known historically from Wichita County, Texas, immediateiy south of
Cottor: County {Baumgardner, 1987; Jones et al., 1988). Caire {198%) suggested that
individuats of Dipodomys elator may occasionally cross the border into Oklahoma aithongh
Moss and Melhlhop-Cifelli (1990) were nnable to documeni any other occurrences of
Dipodomys elator in Oktahoma after extensive habiiat surveys, live-frapping, and road
surveys. Other than the 1900 report of Dipedomys elator in Comanche County, and the 1969
record in Cotton County, there are 0o other records of occurrence of the species in Oklahoma.
If the species is cumrently present in Oklahoma at ail it must be at population tevels
undetectable by most techniques wsed to survey for the presence of rodents.

In a comprehensive study, Cameron and Scheet {2001) used GIS, vegetation models,
and general circulation models to predict the impact of global climate change (GCC) on the
distribution of vegetation m Texas, They found that vegetation would shift both under a
warmer, drier climate and under a warmer, wetter climzate. In Texas, they found that the
impact on rodents in Texas wonld be greatest under a warmer, drier climate scenario. Under
this drier scenario, they predicted that available habitat for Dipodomys elator would be
reduced to about 532% of the pre-GCC condition. Thus, should this scenario prove true, the
available habitat for Dipodomys elaior would likely decrease significantly under GCC,

HISTORIC HABITAT, NINETEENTH CENTURY

Resuits. Dr. Don Frazier of MeMurry University examined historical records and
photographs taken in the mid-19th Centusy in the general area of the historic range of the
Texas kangaroo rat. Dr. Frazier found that three expeditions passed throungh this general area:
13 the 1841 Texan Santa Fe Expedition; 2) the 1849 Marcy Expedition; and 3) the 1872 Fexas
Copper and Land Association Expedition. On the 1841 expedition, they were supposed to
follow the Red River but instead apparently went wesi along either the Little Wichita or
Wichita River and then moved north to the Pease River. As they approached the Pease River
country, the accompanying journalist Kendall commented on the increasingly rugged nature of
the country that consisted of hills and guliys. He commented on the “Rough and misshaped
hills, formed of rocks and sand, [that] were piled up here and there without system or order,
and niot a bush or blade of grass could be found upen them to relieve their desolate
appearance.”

Captain Randoiph Marcy passed through the area several éimes bus he was nat
impressed with the area. He commented that the area “... might prove nsefut...as a penal
colony,” He provided hiftle details about the nature of the native habita.

In 1872, the Texas Copper and Land Association Expedition surveyed possible mineral
deposits 10 the Wichita and Pease River country. They set out from Fort Belknap in Jack
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County then traveled northwest into present day Archer County, then south to the Brazos
River before turning northwest to Double Mountain and Kiowa Peak. Most of this expedition
passed south of the current range of the Texas kangaroo rat althongh the eraverse of the
expedition into Archer County is in the historic range of the species. A “naturaliss” on the
expedition, Miner K. Keliogg, reported “...passing through mesquite trees in plenty—and
increasing groups of cacts, the fruit red but unripe.” When they reached present day Archer
County they encountered increasing numbers of dead mesquite trees. Kellogg also
commented on *...cross open prairie ascending, making our road through tufty isic] tail grass.”
The nature of the grass made travel with the mules and wagons difficule and they saw little
wildlife other than some fawns, quail, grasshoppers, and snakes. They also commented on
seeing buffalo iracks ajthough they said it was the wrong season to see thern. Later, some
scouts reperied seeing three bull bison. Keliogg reported seeing some fine mesquite grass and
various species of cactus. The notes of Ketlogg repeatedly complain about the nature of ihe
grass {in tuits) that made travel difficuli with the wagons. He commented “Mules go
evenously [sic] into the fine mesquite grass.” He also said “Grasses exhibit a great variety.”
There were few photos found of the expedition but one showed the dead mesquite frees in
Archer County and another the rocky eroded landseape of Copper Gulch and the fairly open
habitat of Kiowa Peak.

Discussion. It is apparent from the few photos available that the habitat was soraewhat more
open than is common in the native habitats of today. The habitat descriptions of these early
explorers lack sufficient detail to provide any quantitative data about the nature of the habitat
in the 19™ Century. Most likely, the area had less extensive mesquite and more grassland and
definitely almost no agricuttural land in the areas traversed. The explorer’s comment on the
presence of bison also reinforced that these large mamumals, with the grazing effect of large
herds and their waltowing activities, might have provided more suitable habitat for the Texas
kangaroo rat. Stanglet al. (1992) commented on the probable role of bison in creating
conditions that would be favorable to Dipodomys elator.

CURRENT HABITAT

Kesults. The Texas kangaroo rat was found most frequently in habitats that were open and
with a considerable amount of short grass or, alternatively, vegetation that was indicative of a
disturbed ares. We were surprised on several occasions in Motley County to find Dipodomys
elater at the edges of cotton fields with ondy small areas of grasses and forbs in the area
between the field and the dirt section road. In Chiidress County, we saw a Texas kangaroo rat
in an area that was susrounded on three sides by very large and barren agricultusal fields with
only a tiny bit of natural vegetation atongside the section road. We also, in marked contrast,
saw the Texas kangaroo rat in areas with very dense grass cover (principaliy Sudan grass in
nearby fietds and Fohnson grass en the roadsides) and very litile open grovnd. The Long
Ranch, south of Quanah (Hardeman County), and areas ENE of Childress (Childress County)
appeared {o have ihe most suitable native habisat for this species during the years of the
surveys although not necessarity the greatest number of sightings. We also, prior to the
present study, found the Texas kangaroo rat utilizing open areas created by the activity of oil
service erews {margins of weil pads, edges of cil field service roads) and using oil field pipes
on the ground as places for refuge. NMustrations of habitat are referenced in the krimages.mdb
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database appended fo this report. The JPEG images, keyed to the database, are in a directory
named KRATPHOT.

Table 8.~ Soil name associated with sites (exciusive of trapping) where individuals of Dipodemys elator were
ohserved, captured 2nd releasad, or salvaged in Archer, Motley, and Hardeman counties, Texas, from 1996 to
2000. Information on localities for two individuals of Dipedsmys ordii are included for eomparigion.
Information on Childress and Wichita county records is not vet included. Specific iocality information for thess
records can be found in the Access database, desurv.mdp.

Record Soi Soil Name Cienerat Per cent Partjele Sjze*
Number Type TextwreClass  250m 63250 m 63 m
Dipodomyg glator

Archer Cotinty

ogna18E EaB Kamay Silt Loam Silt loam 34l 4696 22.61
(HHHE24] Dsa Deandale Silt Loam Silt feam 3.36 93.72 292
Hardeman Connty

4607102 WeB  Weymoith Clay Loam Clay loam 33.34 57.65 5§99
9708033 014 Olion Loam Loam NP** NP NP
MeHey County

So08142 AsB  Aspermont Silty Clay Loam - Siliy clay loam  29.63 57.50 i2.87
608143 AsB Aspermant Silty Clay Loam Silty clay loam  18.59 64.33 1685
G608 144 AsB Aspermont Silty Clay Loam Silty clay loam  5.15 73.34 25.92
9908141 AbA  Abilene Clay Loam Clay loam 4650 46.66 6.82
0908142 AbA  Abilene Clay Loam Clay lpam NF NF NP
(3231 AbA  Abilene Clay Loam Clay Ioam 7872 18.23 3.05
0008232 AbA  Abilene Clay Loam Clay loam 67.24 2998 2,79
{05283 AbA  Abilene Clay Loam Clay loam 56,17 35.95 .87
Q08284 AbA Abilene Clay Loam Clay loam 47.82 41.82 1036
ODOB2BS AbA Abilene Clay Loam Clay loam 61.9% 331 6.1
Cottle County

o50Rids Wu Woodward & Quinlan Loams Leam 1638 7281 1030
Maodey County

So08141 MFE  Miles Fine Sandy Loam Sandy Loam 64.03 32.29 3.69

* Per cent totals may not equal 100.0 because of rounding.  ** NP = sample not yet processed

Table 0.-Soil names and particle size disiribution associated with selected grid-trapping sites where individuals
of Dipodamys elator were captured and released in Hardeman County, Texas, from 19867to 1098,
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R
Site & Soil Sofl Nams (General Per cent Parijcle Size®
Sample Mo. Type Texture Class 250 m 63-230 m 63 m
Long Grid
562033 TmE  Tillman Clay Loam Clay lozam G052 3317280
862025 TmB  Tillman Clay Loam Clay leam 3544 5846630
Norift Grid
364122 OcBE Clton Clay Loam Clay loam a6 32.301.66
B64123 OcB  Qlton Clay Loam Clay loam 54,83 41.403.77
364124 OcBE  Olton Clay Loam Clay Ioam 2,81 3371548
864132 OcE  Olton Clay Loam Clay loam 5348 4349305
564133 OcB Olton Clay Lozm Clay loam 5041 36.463.12
864143 OB Olton Clay Loam Clay loam 33.05 42.732.24
E64152 :B  Olton Clay Loan: Clay loam 58.81 3R.722.47
864153 OcB Olton Clay Loam Clay loam 56.16 40.523.51
B4 154 B Olton Clay Loam Clay loam 31.35 64.352.77
Sonth Grid
804022 TmB  Tillman Clay Loam Clay fnam 43.13 33.673.19
Sea023 TmB  Tillman Clay Loam Clay toatmn 36.44 30.304.26
24025 TwB  Tillman Clay Loam Clay loam, 34.54 81.503.96
B64045 TmB  Tilbman Clay Loam Clay ipam 34.49 37.997.53
364044 TmB  Tillman Clay Loam Clay loam 41.31 50.668.03
34043 TmB  Tillman Clay Loam Clay loam 41.90 53.554.56
S64042 TmE  Tillman Clay Loam Clay loam 41.75 3288546
564035 TmEB  Tillman Clay Loam Clay loam 50.44 458537
364033 TmEB  Tillman Clay Loam Clay loam 4%.21 47.563.22

* Per cent totals may not equal 100.0 becanse of rounding.
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Particte-size analyses of soil samples coltected on road surveys revealed that the Texas
kangaroe rat occurred in a broad range of soil types that typicalty are classified by soil
scientists as silt loam, siity clay foam, clay loam, loam, and sandy loam (Table 8). We did not
find them in areas with the fype of soil usually associated with sand dunes or sand drifts. On
the long-term grid sites, all captures of Dipodomys elator were in soils classified as clay loams
{Tabie 9.

On the live-irapping grids iov Hardeman County, the burrows of Dipodomys elator were
typically found associated with several species of shrubs {Cendalia sp. and Ephedra sp.) and
mesguite {Prosopis glandulosa var. glondulosa), under large o medinm-sized rocks, and o
the edges of dry washes. Upon release, animals guickly 1an to a nearby burrow but at times
did not immediately go into the burrow. This behavior may reflect that the closest burrow
might not have been the home burrow. On one occasion, we noticed that a kangaroo rat
entered a burrow and immediately was chased out by ancther kangaroo rat already inside the
burrow, We also noticed that burrows were sometirnes siteated in very bare areas with little
vegetation of any kind nearbry.  In other areas, burrows, when found, were often at the edges
of ditches along the edges of dirt roads. Rarely did we find burrows in site surveys by day
during the period 1995 to 2000, althengh these burrows were inuch more evident in the years
1986 to 1300,

During the study, there was considerable vanation in the amount of bare ground on the three
long-term grids and the amount of precipitation associated with these cover values (Figs. 1-3).

Lonyg Grid

1485 1930 1995 2000 2005

Year

|_- - +- - -Annual Rainfall {in inches) —=— % Bare Ground |

Figure 1. Annual rainfall and bare ground cover on the Long Ranch grid, Hardeman Cu-:mnt}r,
Texas.

Status of Dipodomys elater, Robert B, Martin Page 81202 21



1985 2000 2003

Year

— +— Annual Rainfall {in inches) - .u-.. % Bare Ground

Figure 2. Annuat rainfall and bare ground cover on the Norih Grid, Holcomb Ranch,
Hardeman County, Texas. .

Cover of grasses and forbs on the grids generally increased during years of high rainfall
although the appearance of that vegetative cover in a given year was dependent on when that
rainfall occurred. Vegetative cover, and inversely the amount of bare ground, on the Norih
Cmid {Table 1{; Fighre 2) and the Scouth Grid {Table 11; Fignre 3) increased extensively
during the years of the study although there was considerable variation in this pattern when
rainfall was lower than nownal. The Long Grid (Table 12; Figure 1) showed a similar pattern
but it generalty had a higher overall amount of bare ground during the 15 years of the study
compared with the North and South grids (Figs. 2 & 3). The mesquite on this grid was
removed by root plowing in 1983 but some recovery of the mesquite had cccurred by the end
of the grid sampling in 2000.

South Grid

R

1985 1990 1935 2000 2005
Year

—— Annual Rainfall (in inches) - .= - - % Bare Ground

Figure 3. Annual rainfalt and bare ground cover on the South Grid, Holcomb Ranch,
Hardeman County, Texas.
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Table 10.— Changes in plant cover, North Grid, Hardeman County, Texas, 1986-2000). Data represent summary
of sixteen S00-cm transects. Percentage values are rounded to the nearast 0.1 em; totals may exceed 1H).
becanse of overtap of forbs and grasses,

Year Per Cent Per Cent Per Cent
CGrasses Forbs Bare Ground
1936 64.7 12.4 1.6
i'}E? ; 845 t4.9 111
1983 301 18.7 11.5
1489 513 11.1 b4
1900 172 _ 8.2 197
1901 641 87 364
1962 163 4.6 163
1003 703 25.2 19.3
1904 | 74.3 85 21.7
1895 75.5 0.3 : 16.1
1006 63.8 21 332
1997 846 o3 13.2
1998 58.7 _ 5.9 348
o 62.8 363 21.3
2000 659 35 326
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Table t4.— Changes In plani cover, South Grid, Hardeman County, Texas, 1986-2000. Data represent
summary of sixteen 500-cm transects. Percentage values are rounded to the nearest 0.1 cm.; totals may exceed

10600 because of overlap of forbs and grasses.

Year Per Cent Per Cent Fer Cent
{irasses Forbs Bare Cround
1986 72.0 4.4 2440
1987 g2.1. 302 4.2
1988 2.0 226 B.1
1989 88.9 21.3 3.9
1990 B5.2 14.4 8.6
199 606 11.6 253
1002 BR.7 a9 2.9
1993 §23 kg 83
1004 7.6 11.7 225
£993 oG 6.0 27
$995 73.4 4.1 199
997 96.1 i9.4 2.5
1998 3.8 B8 12.5
1999 B85 324 4.6
2000 7.6 26 19.5
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Table i?.-- Changes in plant cover, Nosth Grid, Hardeman County, Texas, 1986-2000. Data represent
summary of sixteen 500-cm transects. Percentage values are eoundesd fo the nearest 0.1 em.; totals may excead

1000 becanse of overlap of forbs and grasses.

Year Per Cent Per Cent Per Cent
Crasses Forbs Bare Ground
1986 66.1 11.1 ol
1957 3.7 2017 16.1
1988 802 1.5 16.5
1939 67.1 ila 237
E000 723 4.2 26.6
§001 747 5.0 243
1992 62.3 249 232
10903 82.7 289 6.3
1994 65.4 8.0 304
1995 76.7 0.3 202
1996 63.4 09 355
1997 gt8 38 14.7
1998 614 4.2 344
1939 479 354 23.3
204K} 75.4 25 234
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There was some anecdotal evidence that the placement of a large liguid feeder by the
agricultura) teaseholder created openness in the habitat that favored the return appearance of
Dipodomys elator on the South Grid. Caitle, attracted to the feeder, created a bare area for a
radius of 5-6 meters away from the edges of the targe tank. Shortly thereafter, a single male
Dipodomys elator was captured twice near this tank in 1994 despite the overali grass-covered
pature of the rest of the grid {¢that in previous years and subsequently did not support any
population of Dipodomys elator). Other man-made clearings of the habitat {bulldozing by a
pipeline crew) on both the North Grid and the South Grid were not followed by a reappearance
of the Texas kangaroo rat on these girds after these populations had previously fallen o zero.

One of the study grids (HOL05) experienced a fire due to apparent trespassers playing with
fireworks in July of 1993, Because of the dryness of the habitat the fire was pasticularly
devastating to most of the rodents found on this grid. At the time of the fire, no Texas
kangaroo rats were known {0 be resident on this grid alibough ope individual was caught on
the grid in July 1986. When live trapping was ended on this grid in 1994, the wood rat
{Neotoma micropus) population had not recovered (the fire completely destroyed the dens of
these rats), aithough cotton rats (Sigriodon hispidus) and white-iooted mice (Peromyscis
lencopus) had retamed to the site. No Dipodomys elator were captured on this site in July
1993 or in 1994, despite the low-level of grass cover on the grid foltowing the fire im 1993.

Discussion. Our observations on the apparent habitat preferences of Dipodomys elator agree
with many previous studies and, in particular, the observations and results obtained by Stang)
et al. (1992} in their studies in Wichita County, Texas. Previous researchers commented on
the agsociation of Dipodomys elator with mesquite as sites for burrows or cover (Bailey, 1905;
Chapman, 1972; Martin and Maiocha, 1972). Stangi et al. (1992) pointed out that the Texas
kangaroo rat is more opportunistic in its habitat requirements and often utilizes man-created
structures such as terraces, okl homesteads, and the edges of oil service roads as places to put
their burrows. We agree with the observations of Stangl et at. that Dipodomys elator is
capable of taking advantage of clearings provided by man when such cleared areay are
adjacent to some areas of native habitat. However, for this efiect o work, these must be some
resident population of the kangaroo rats in the area since clearings on two of our grids (North
and South) when the populations were already depressed to zero levels did not result in any
subsequent appearance of the zats in two out of three clearing events (twice with pipeline
crews and onee with the rancher’s placement of a large feeder tank). Should sizeable
poputations of the Texas kangaroo rat be discovered, we feel it would be useful to do some
selective opening and clearing of the habitat much as Price et al. {1994a) conducted as a
management strategy for improvement of the habitat of the Stephen’s kangaroo rat,
Dipodomys stephensi.

We also observed , as did Stangl et al.(1992) that root plowed mesquite pastures (such
as the site of the Long Grid) still supported small populations of Dipodomys elator. Gver the
years of the study, the root-grubbed mesquite grew to the size of smail bushes (generaily less
thar 1 meter). The Texas kangaroo rat was slso observed in Childress County and in Motley
County living in very close association with extensive agricultural fields that had only 2 small
quantity of native habitat nearby. Thus, as Stangl et al. (1992) astutely pointed out, the Texas
kangaroo rat has a broader habitaf tolerance than was previously thought by eartier workers.
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Likewise, we found the range of soil types utilized by Dipodomys elator to be broader
than ihe ctay soils or ciay [oam soils typical of localities where other workers found this
species. Bui Roberts and Packard (1973} and Martin and Matocha (1991) fonnd more
flexibility in the types of soil where the Texas kangaroo rat occusred. For example, Martin and
Matocha (1991) noted that a Motley County record of the species was found at 2 site that
contained 79.0% sand, 12.1% sil¢, 3.9% clay, and 2.7% organic matter. In contrast, scils at
stady sites in Hardeman County had ranges of sand, silt, and clay of 28.0 to 33.8%, 36.7 to
48.0%, and 22.0 to 31.4%, respectively. Earlier, Roberis and Packard (1973) noted that
Dripodoniys elator was not found in the dunes of the Red River where their soil pariicle
analysis showed a sand:siltclay distribution of 90.57%:6.88%:0.85% ; however, away from
the dunes of the Red River, they found the Texas kangaroo rat at a site near ITowz Park Lake
where the soil texture analysis revealed a sand:silt:ctay distribution of 90.57%:7.88%:1.56%.
Roberts and Packard (1973) suggested that the presence of sand does not appear to be as
limiting for this species as is the necessity of a minimum of clay for successful bummowing.
The resulis of cur soil analyses also suggest that Dipedomys elator ocours in a fairly broad
range of s0if types but always with some soils with fine pasticle size present (Tables & & 9).
In contrast, the Ord’s kangaroo rat, Dipedemys ordii, is well known 0 occupy habitats with a
greater percentage of sand in the soil profile {e.g., Root, et al., 2000). Whether Dipodonys
ordii and LDipodomys elaior actively interfere with each other’s use of space is unknown and
not readidy testable given the current depressed population densities of the Texas kangaroo rat,

Simons (1991) and Fitzgerald (2001) found that Dipadomys merriami recovered from
the effects of fire and actualiy increased in numbers following a burn. In contrast, Simons
{1991} found that populations of the white-throated wood rat (Neotoma albigula) were
seriously depressed foliowing the fire even though populations of this species increased in a
nearby unburned area. These studies suggest that while fire can be an important management
tool for control of brush, and may actually enhance numbers of some species of rodents, it can
have devastating effects on other species such as wood rats.

POPULATIONS

Resuits. From 1986 to 2000, the population density of Dipodemys elator on the North and
South grids dropped to zero (Fig. 4 & 5). We suspeci that this precipitous decline was the
resuit of a change in the vegetative cover on these grids from relative openness in 1985 and
1986 to a condition of heavy grass cover by 1989. Overall, the MNKA of the Texas kangaroo
rat on the North Grid dropped from ca. 15 individuals on the 1.96 ha grid to zero by 1989.
Density wise, the peak numbers reached ca. 7.6 individwals/ha (Fig. 4).
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Figure 4. MNKA individuals of Dipodomys elator on the Norih grid, Holcomb Ranch,
Hardeman County, Texas, from December 1985 (period 2) to Janvary 1990 {(period 23).
Divide by values by 1.96 (area of grid) io get density per hectare.

The South grid showed a similar precipitous decline to zero by 1988 (Fig. 5} although one
male individual was trapped ¢wice on the South grid during 1994, following the rancher’s
instailation of a cattle feeding tank on the edge of this grid.
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Figure 5. MNKA. individuals of Dipodomys elator on the Scuth grie, Holcomb Ranch,
Hardeman County, Texas, from December 1983 (pericd 2) to January 1920 (period 23).
Divide by values by 1.96 (area of grid) to get density per hectare.

Densities on the Long grid were Jow and sporadic during the 15 years of sampling (Table 13 )
but mumbers on that grid alse declied to zero densisy by July of 1999 and maintained that
number in July 2000,
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Table 13.-- Mumber of trap nights and individuals of Dipodomys elator found, live trap grids, Hardeman
County, Texas, 1986-1995, MA= not applicable. '

Grid Years Mumiber Years [, elafor Found en Grids
Trapped Trap Mights  Individuals®

CBOL 198 108 0 NA
HOLO3 1986 108 9 NA
HOLOA 1986 103 9 NA
HOLOS 19861994 1082 1 1986
Long  1986-1995 1080 13 1986, 1989, 1991, 1993, 1994, 1997, 1998
North 19861905 5248 38 1986, 1987, 1988, 1989
South  1986-1905 5248 40 1986, 1987, 1988, 1994
KingW 19861993 864 2 1926
KingE 1986 864 6 NA
WilsonN  1986-1993 756 6 1986, 1988, 1990, 1991, 1992
WilsonS 1986 108 0 NA

TOTALS 14,818 100

# This is the number of all individuat D. elator live-trapped on the grids for all years of
sampling and not the miaimum oumber known alive (MNEKA) for a given census.
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Figure 6. MNKA individuals of Dipodemys elator on the Long grid, Long Ranch, Hardeman
County, Texas, from July 1986 (period 5) to July 1997 (period 38). MNKA values are
equivalent {o number per hectare on this 1.0 ha grid.

Discussion

Published reports on population numbers (Roberis, 1969, Roberts and Packard, 1973), reveal
dengities of 2.0 to 5.7 per hectare based on absolute grid sizes of 0.29 o .63 hectaves. For
erid sizes unadjusted for movements, these density estimates are similar to those noted in the
Hardeman County portion of the range during 1986 and 1987 {Martin and Matocha, personal
communication}, a period of high density duzing 15 years of sampling at those sites. Perhaps
significantly, ihe peak densities reported in 1986 and 1987 appear to be substantially less than
numbers reported for the endangered Dipodomys stephensi, a California species
(MecClenaghan and Taylor, 1393). Cross and Waser {2000} found ihat three nights of éapping
were generatly adequate to detect most individvals on their sampling grids. We generaily used
this number of trapping days in the sampling of all grid sites unless severe cold weather
cansed an earlier shutdown of the trapping efiorts. It is possible that a different type of trap
mighs have produced greater captuzes on the grids since Kay (1998) found that mesh traps
captured more Dipodomys than did Sherman traps. However, given the modest size of
Dipodomys elator, the animals were generaily caught in the traps if they were present on the
grids. The decline in ihe number of Texas kangaroo rats canght on the live-trapping grids
appeared ic be a general decline in their numbers and not related to lack of susceptibility of
the animals {0 enter the traps.

PERSISTENCE

Results. In rodent population studies, it is difficult to separate the effects of mortality from
dispersal. Thus, in most ive-trapping studies, the length of time that an individual persists on
a grid prior to its loss from either mortality or dispersal is cailed persistence. Consequently,
values of persistence are not directly comparable to survivorship because of the possibte role
of dispersal.
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Most individuals of Dipodomys elator were captured either as fully grown adults or as
sunbadults (individuals probably about six months of age or younger), Maximum persistence
was of the order of 15 to 17 months from time of first capture as adulis. This wounld suggest
that lopgevity (if measurable by persistence data) is at least two yeass. Of the 100 different
individnals of Dipodomys elator examined cn the grids, no more than 12 1o 13 were present at
any time on any given grid. Thus, some tumover is occurring on the sites whether it is due fo
mortality or to dispersal.

Discussion. In the similar-sized Merriam’s kangaroo rat (Dipodomys merriami), Zeng and
Browo {1987) found that persistence curves (presumably death and dispersal} were roughiy
linear with time for the first 15 months of life and then declined less steeply during months 15
to 42, They found maximum survival in these rats to be from 36 to more than 42 months.
Interestingly, all of their long-lived individuals were females. We did not have any mdividuals
of either sex fo approach the longevity extubited by individuals in the population studied by
Zeng and Brown (1987).

REPRODUCTION

Results. Fifty per cent or more of males showed scrotal testes in the months of May, July, and
December; fewer than 25% had scrotal testes in the months of Janvary & Noverber,
Evidence of pregnancy and lactation was present in females in the months of March, May, and
Juty. Previous werk indicated that the mean litter size in Dipodomys elator averages 2.7 &
0.8 (mean * SD) young (Matocha and Martin, pers. obser.}, reflecting a smail to modest
reproductive outpnt. Matocha and Martin also found evidence of embryos in the inonths of
Fapmary, February, June, July, September, and December. These dafa suggest that the
breeding season is prolonged and probably includes at teast two periods when young are
produced {spring/summey lifters and £all litters).

Discussion

General reproductive érends were analyzed by Webster and Jones (1985) from analysis of
specimen tag data. These reproductive trends suggest that the species has a low average liiter
size. Wahl and Best (1987) also found evidence of embryos in Dipodomys elator in the month
of March. The apparent prolonged breeding season with seasonality in Dipodomys elator is
similar to what has been observed in Dipodomys merriami (Kenagy and Bartholomew, 1985;
Zeng and Brown, 1987},

PREDATION

Results. No direct predation was ohserved on the Texas Kangaroo rat duging the course of the
study. Potential predators in the area include the coyote (Canis fatrans), whose scat was
observed and collected along & 1700 meter (1.7 km) transect during censuses of the North and
South grids. Analysis is pending on these collections of scat (Kenneth G. Matocha, pers.
comm.). We also observed on occasion in the vicinity, badgers {Taxidea taxis) and aenal
predators such as Swainson’s hawk (Buteo swainsoni) and Red-tailed hawk (Buieo
jamaicensis), although we doubt that these diurnal predators would be effective in capiuring
the nocturnat Dipodomys elator. Barn owls (Tvfo alba) deposited pellets in a roost
approximately | mile from the North and South grids; ne owl roests were found near the Long
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grid. Preliminary anatyses of these pellets revealed a small percentage (generally less than
15% of Dipodomys (John Chapman, personal obs.}. It is possible that some of the skelefal
remains of Dipodomys in the pellet samples that have been analyzed represent those of Ord’s
kangaroo rat (Dipodomys ordii}, since the Red River, with sandy soils, lics less than 5 miles
north of the owl roost. We have also observed on the Long, North, and South grids western
diamondback rattlesnakes, Crotalus atrox, and have seen bull snakes (Pituophis
melanolencus) in the vicinity, all of which are capable of capturing individuals of Dipodomys.
In areas near cities and towns, if is suspected that house cats might pose a threat to Dipodomys
elator.

Discussion.

Windberg and Mitchell {1990) analyzed the scats of coyotes in South Texas and found that
smail rodents comprised about 30% of the diet of these predators. Of the small rodents, only
4.3% of the samples contained kangaroo rats {Dipodomys ordii). This suggests that coyotes
do not sely heavily on these sodents as a food source or else the kangaroo rats are more adept
at avolding capture than some other species of rodents,

Pesaturo, et al. (1989) and Manniag and Jones {1990) aralyzed Bam owl (Tvte alba)
peltets collected, respectively, in Lamb and Crosby counties, Texas. Pesaturo, et al. (1989)
found that Dipodomys ordii made up 15.6% to 19.6% of the prey remains in the pellets,
exceeded orly by Perograthis sp. and Reithrodontomys sp. Manning and Jones (1990)
found, on shree different collection dates, that Dipodomys erdii comprised 2.7%, 3.5%, and
20,0% of the peliets analyzed. On these collection dates, they found that the heteromyid
Chaetodipus hispidus and Perognathus flavus, and the cricetines Reithrodontomiys montanus
and Baiomys taviori generally accounted for a significantly greater preportion of the prey
ingested by the owls compared with the number of Dipodomys ingested.

We suspect that domestic cats would pose a threat to populations of the Texas
kangaroo rat only near cities and towns. Congdon and Roesi (1975) said that some of the
reduction in the populations of the Morto Bay kangaroo rat (Dipodoniys heermanni
morreensis) was due o “...increased predation by domestic cats which frequenily hunt in the
fields near developed areas.” Burke et al. (1991) reporied that predation by domestie and
feral cats posed a threat to populations of the endangered Stephen’s kangarco rat, Dipadomys
stephensi. However, in most of the areas where individuals of Dipodemys elator were
observed or live trapped in this project, the threat from domestic cats seemed minimal since
these locations were distant from nearby houses or residential areas where these efficient
predators might be expected to occur.

Ratitesnakes are capable of taking Dipodemys but generally do so in small sumbers
{Pierce et al., 1992}. This may be partly due to their ability {0 jump and move rapidly when
approached in open areas (Munger et al., 1983). We did note on the Long Umnid that 2 marked
kangaroo rat disappeared on the grid shortly after we observed a large rattlesnake (Crotaius
atrox) within 10 metess of the last capture site for the rat. This observation is not proof of
predation but if did cause us to wonder if the disappearance of the rat on the grid joight have
been due to the presence of the ratilesnake in the immediate vicinity.

DISEASE AND PARASITES
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Results. No direct evidence was gathered on diseases of Dipodomys efafor. None of the
individuals that we examined appeared to be ill or suffering from any disease condition.
Ectoparasites, primarily fleas, were occasionaliy seen on Dipodomys elator.  We did not see
any evidence of infestations by fly larvae in the several hundred live individuals that were
examined. We did not try to determnine levels of endoparasites in these animals.

Discussion.

Biggins and Kosoy (2001) and Gage et al (1993) swimmarized information on the effect of
plague, cavsed by Yersinia pestis, in rodents. These authors said that although Dipodomys can
become infected with this organism, individuzls generaliy seroconvert and few animals
become ill and probably only rarely suffer morbidity or mortality during epizootics. Thus, it
is not expected that the decline in the population numbers of Dipodomys elator is due to any
effect of the plague organism. A precipitous decline in a population of Dipodomys spectabilis
in Arizona was associated with damage to seed stores and possible effects of increased
mycotoxins in the stores as the damaged seeds became infected with fungi {Valone et at.,
1995). Some of the ectoparasites found on Dipodomys elator wese noted by Lawis (1970),
Dalquess and Horper (1984), and Thomas et at. {1990%. Garner et al. {1976) found that
individuals of Dipodomys ordii infested with cestodes had a reduced amount of axillary and
groin fat.

ACTIVITY

Resuits. We didnot test activity levels of kangaroo rats dusing the study. All road surveys
and trapping on the grids and survey trapping was done during periods of the new moon or a
few days before or after that lunar event. 'We did not note much activity of kangaroo rats early
in the evening hours until éwilight had ended. The Texas kangaroe rat was active most of the
dark hours of the night and we frequenty saw them until just stightly befere dawn 1n the
morning hours. Exireme cold did not seem fo reduce frapping success but rainfall and high
wind had a negative effect on trapability since these events sometimes caused the live traps to
elose prematurely. All road surveys were done in the summer months so we were not able 1o
moniter the effect of temperafure on activity levels.

Discussion.

Bailey {1905}, commenting on notes by Professor Lantz, suggested that Dipodomys elator was
attracted by the lights of lanterns. More recent observations suggest that this species is
inhibited in its activity by moonlight (Datquest and Horner, 1988; Jones et al., 1983, Stang]
and Schafer, 1990). However, the species is known o show some activity even on nights with
considerable moon (Packard and Roberts, 1973). Chew and Butierworth (1964) stated that
they did not find moonlight to affect the activity of Dipodomys merriami, althongh their Table
9 showed some decrease in activity on nights with a full moon. However, Kaufman and
Kaufman (1982) saw an almost fourfold increase in sightings of Dipodomys ordii when there
was only starlight and no moonlight. Ous experience with the activity of Dipodomys elator
suggests that they are much more active on dark nighis or after the moon bas set. We agree
with Stangl et al. (1992) that any road surveys for this species must be conducted on dark
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nights to maximize the effectiveness of the surveys and increase the efficiency of road
SRIVEYs,

FOOD HABITS

Resufts. Our results suggest the the Texas kangaroo rat is an opportunistic seed gatherer. It
collects whatever seeds are in abundance at a given time of year. We frequently observed ihe
seeds of grasses and forbs in the chezk pouches of captured animals. Rarely, we would find
cut pieces of green vegetation in the cheek pouches.

Discussion.

Bailey (1903), commenting on the notes of Prof. Lantz, reported that Dipodomys elator was
found foraging in a field of Kafir corn and had seeds of this species aleng with seeds of
Solanum rostratum in its cheek pouches. Dalquest and Collier (1964) found seeds of the
goathead, Tribulus terrestris, in the cheek pouches of the Texas kangaroo rai. Chapman
{(1972) examined 213 specimens of Dipodomys elator, of which 52 contained food items in
their cheek pouches. Chapman found the seeds of grasses in 70 per cent of the samples, with
cultivated oats (Avena sativa) and Johnsor grass (Sorghim halepense) most common. Cat
stems of grasses were also found as were the leaves and immature fraits of stork’s hill
(Erodium circutaritm). In April and May, the mature inflorescence and fruiis of broomweed
(Xanthocephalum texanwm) and bBladder pod (Lesquerella graciliy) were also setected. The
seeds of buffalo bur, Solanem rostration, were also collecied after the spine-covered fruit had
ruptured. Many of these species are indicators of overgrazing or disturbance in the habitat.
Chapman found little evidence of she use of perennial shrubs by Dipodomys elator although
these species were common in the study area. Chapman (1972) suggested that mesauite
probably is used more for cover than for food.

ASSOCIATED SPECIES

Results. There are two other species of heteromyids that were captured on the long-term
trappimg grids. The hispid pocket mouse (Chaetodipus hispidus) is about haif the body mass
of the Texas kangaroo rat; the tiny Merriam’s pocket mouse, Perognathus merriami) has an
adult mass of only 8-10 grams. Generally, Perognathus merriami was found in greatest
numbers and in similar habieat to that of Dipodomys elator. The hispid pocket mouse was
captured sporadically on the grids and always in much denser vegetaiion than the sites where
the Texas kangaroo rat was captured. As the sumbers of Texas kangaroo rats declined on the
grids, so did the numbers of Merriam’s pocket mice. As Dipodomys elator mmbers declined
in late 1927 on both the Nerth and South grids, the number of Chaetodipus hispidies on these
girds rose moderately. The increase in numbers of the hispid pocket mouse in tate 1987 to
1989 was associated with an increase in the amount of grass cover on the North grid (Table
10) and South grid (Table 11). .

The white-fcoted mouse, Peromyscus lewcopus 1eached higher densities in the winter
months but the hispid pocket mouse, was at iis lowest densities in the colder months as would
be expected of a species that goes inte torpor at reduced body temperatures.  Any possible
competitive effect between Chaetodipus hispidus and Dipodomys elator would most likely be

Status of Lhpodowmys elaior, Robert E. Martin Page B2/02 34




expressed in the summer months when both species are active above ground. However, we
have no experimental evidence to suggest that competition plays 2 role between these species.

Discussion. Communities of rodents that include boih heteromyids and murids are exceeding
diverse in North American and have been studied by many workers (see, €.g., reviews by
Munger et al, 1983; tong-term studies by Brown and Zeng, 1989; Heske, et al., 1993, 1994;
Valone et al., 1995). Communities of heteromyid rodents typicatly have species that show
little overlap in body mass (Jones, 1985; Brown and Zeng, 1987; Zeng and Brown, 1987; and
Schmidly, et al., 1993). This paitern was simitar in our study, with the tiny Perognathus '
merrigmi found atong with the medium-sized Chaetodipus hispidus, and the much larger
Dipodonsys elator. Bleich and Price (1995) found that the larger Dipodomys stephensi was
more aggressive than the smatler Dipedomys agilis in behavioral encounters. Packard and
Roberts (1973) tested aggressive behavior between the Texas kangaroo rat and several species
of murids (Peromyscus and Reithredontomys) and heteromyids (Perognathus and
Chaetodipus but not another species of Dipodomys). They found that Dipodomys elator
actively avoided the cotion rat, Sigmodon hispidus, but only showed passive avoidance of the
tested murids and heteromyids.

HOME RANGE AND MOVEMENTS

Results.  Analyses of movement data on Dipodomys elator from 1985 to 1988 {Sheryl
Bateman and Robert Martin, pers. observ.} suggests that the home range size (caleulated by
the minimum convex polygon method) has a mean areq =0.28 ha for both sexes. Male home
ranges were larger (mean = 0.30 ha) compared with those of females (mean = 0.16 ha). Male
home ranges generally encompassed the home ranges of at least two females. There was little
movement of individual Dipodomys elator between the North and South grids even though
these grids wers oniy about 200 meters apart. A single individual was caught both on the
North and South grids during grid trapping in the 1980%. We also occasionally found
individuals that originally were marked on the live frapping grids on ranch roads in the
vicinity of these grids. Overall, however, movement of individuals on she etids was not
extensive although they are capable of moving great distances in a short amount of time.

Discussion. Previous studies (Roberis, 1969; Roberts and Packard, 1973) of home range size
in Dipdamys elator (mean of 0.08 hectares) reveal relatively small values for males
(maximum home range 0.20 hectares) and females (maximum home range 0,15 hectares),
although these estimates were based on relatively small grids (.29 to 0.65 hectares). Price et
al. (1994b) found that males of Dipodomys stephensi moved greater distances on average than
did femates but overalt found the species to be relatively sedentary. The situation with
Dipodomys elator is similar since individueals tended to be recaptured within a 40 to &0 meter
radivs. Perri and Randall (1999) also found that the home ranges of male Dipodomys
merriami and D. ordii also tended to overlap the home ranges of several females.

ASSESSMENTS AND RECOMMENDATIONS

GENERAL ASSESSMENT
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The Texas kangaroo rat has experienced an apparent significant decline in numbers in
Hardeman County since 1986. Today, this species is found only in five Texas counties:
Areher, Childress, Hardeman, Motley, and Wichita (and possibly in Knex County, based on
Stangl and Schafer, 1990). The numbers of this species seem highest in the western portion of
historic range and low in the central portions. The far eastern portion of the historic range in
Texas and the popuiations in Oklahoma appear to be extirpated or at such tow levels as to be
undetectable by the methods used to survey mammal disiributions. Jones et al. (1988), Stang]
et al. (1992), Jones (1993), and Schmidly (2002) provide the most recent infermation on the
status and habitat reqguirement of this species.

HARBITAT ASSESSMENT

The habitat in the historic range of the Texas kangaroo rat has undergone several
significant changes in the fifteen years of the siudy. For one, there has been an increase in the
niinber of Conservation Reserve Program (CRP) fields and their associated dense grass cover
that favors certain species of small rodenis but not poputations of Dipodomys elator. This
patéert is particuiarly evident jn Hardenan County, Texas. Further, most crop fields in the
historic range of the species cover extensive areas (wish some fields covering 320 to 640
acres) that are plowed and planted to menocultuse (principally wheat, grain sorghum, and
cotton). The edges of these fields do provide food (wheat, grain sorghum) and openness
{cotton fietds) but the interiors of these fields would be unlikely to support sustainable
populations of the Texas kangarco rat due o periodic deep plowing that would distusb and/or
destroy burrow systems and possibly the rats themselves.

THREAT ASSESSMENT
Present and Potential Threats o Populations

At present, most populations of the Texas kangaroo rat are in the western end of its
historic range (primarily Motley and Childress counties). These areas have low human
poputation density and agricultural usage is primarily livestock grazing and cultivation of
cereals {(wheat and grain sorghurn) and cottor. Conversion of range iand to cultivated land is a
potential threat in these areas although most of the culiivated fields have remained stable in
these areas dus to lack of incentives to convert range land to cultivated fields (commodity
prices low; Department of Agticuliure rules do not reward producers for converting land from
grassland to cropland).

The Texas kangaroo rat may be unable to utilize areas that ave low-lying and
susceptible to floodimg, Al of the animals observed or salvaged or caught in live iraps were
on fairly level to gently sloping (-3% slope) terrain and away from streams and places where
water might collect. Andersen et al.(2000) found that Dipodomys ordii showed a marked
reluctance to abandon their burrows when the site was flooded. ¥ Dipodomys elator show a
sienilaz pattern that might pose a rigk to their numbers should they occupy low-lying areas.
Stoek (1372}, however, found that Dipodomys elator showed good swimming ability in
jaboratory tests.

Present and Potentiad Threats to Habitat

The Texas kangaroo rat is capable of utilizing small edges of habitat alongside fence yows and
atong highway rights of ways. If these smali areas are cleared (by plowing or biading) or
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altered by road construction there could be significant loss of habitat for the Texas kangaroo
rat since so little other habitat is snitable for the species in areas where fields are large and
devoted to monoculture of wheat, grain sorghum, or cotton. The habitat in much of the
historic range of the species is not suitable o maintain viable populations, This is primariiy
the resuli of land use patterns on rangetand that promote growth of grasses at the expense of
openness of the habitat. Grazing of rangeland needs to be moderate to heavy to create the
openness of the habitat that this species appears to favor. As rangeland conservation efforts
succeed in increasing the density and coverage of grasses, the numbers of the Texas kangaroo
raf appear to decline.

LAND OWNERSHIP AND RESPONSIBILITIES

Most of the land in the historic range of the Texas kangaroo rat is in pnva.te ownership.
Historically the species is known to oceur on state lands at Copper Breaks State Park but it has
" not been detecied there since 1993. Fusther, the habitat in this park is presenily not very
suitable for the species due to the dense grass cover on much of the park land. Although
periodic burning is conducted on the park fand, to reduce the invasion of shrub species such as
mesquite, the result of the buming long term is to increase the amount of grass cover and thus
render the area tess suitable for species of heteremyids such as Dipodomys elator and
Perognathus merrigmi that favor areas of bare ground in the habitai.

MANAGEMENT POLICIES AND PRACTICES
Existing Regulatory Mechanisms

1. In Texas, the existing regulatory mechanisms seem sufficient to protect this species
since it is a protected nongame species. We believe it should be considered a
threatened species at the federal and international level.

CONSERVATION RECOMMENDATIONS

Maintain and Enhance Present Populations

2. Landewners in areas where the Texas kangaroo raf stili occurs should be provided
monetary incentives to create the necessary openness of habitat and cleared areas that
appear to be favored by this species. This might involve the Landowner’s Incentives
Program of Texas Parks and Wildlife or other initiatives. Researchers know enough
about the habitat requirernents of this species to make meaningful recommendations to
tandowners about how to enhanee their properéy for this species.

3. Rangeland should be moderately to heavily grazed on these lands and open areas
created by periodic blading of roads and by creation of earthen mounds (as suggested
by Stangd et al., 1992}).

4. Institute selective habitat modification in Copper Breaks State Park (Hardeman

County), where the Texas kangarco rat was last observed in 1993 and individuals were.
found ctosge to the park in 1997, Our recommendation for active management would
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be the grasstand area next fo Texas highway 6, near the entrance to the park, and
portions of the equestrian area near Big Lake. This management would involve
blading and grading to create open areas and places where the animals could construct
burrows. Further, grazing intensity should be increased in these sites to reduce the
amount of ground and grass cover, Landowaners adjacent to the park should be
contacted and encouraged to participate in the Landowner Incentive Program as a way
to get added income for enhancing habitat for the Texas kangaroo rat on their lands.

5. In the historic range of the species, all personnel in state parks, wildlife management
areas, and fish haicheries should be made aware of the needs to the species (openness
of habitat, suitable areas for burrow construction) so that they do not make
management decisions that would negatively affect any populations that may be
present in their jurisdiciions.

6. The Texas kangaroo rat utilizes the edges of roadsides extensively as sites for burrows
and for foraging. Thus, when roads, both paved and unpaved, are reworked or
reconstiucted, efforts should be made by the engineers of cities, counties, and the
Texas Department of Highways and Transportation to provide a minimum of 5 to 6
foot (and preferably 10 te 12 foot) area between the fence line and any construction
and dirt excavation and blading related t0 the construction project. It is important that
this narrow strip kot be bladed at any time during this work since to do so risks
destroying burrow sysiems (and possibly animals contained therein). This sitnple step
of providing narrow, undisturbed strips is inexpensive and can help maintain this
species. Further, the nearby clearing eiforés for the road congtruction adds openness to
the habitat that is then foltowed by plant succession that results in an increase in forbs
on the disturbed ground. The appearance of the forbs and other species characteristic
of disturbed ground can then provide sources of food for this species. These anirazls
are remarkably adaptable if we provide them with some needed “edge” near the
fencelines.

7. In areas where there are ne fences at property boundaries with public section roads
{often observed in Childress and Motley counties) farmers should be discouraged from
plowing the edges of their fields o the actval margins of dirt roads. This suggestion
should be communicated o field personnel of the Natural Resource Conservation
Service (NRCS) and 0 the Farm Service Agency of the United States Department of
Agriculiure so that they can advise farmers that are utilizing the public rights-of-way
for crop land to stop this practice. The Texas kangaroo rat and other wildlife (game
birds, homed lizards, and other species) utilize the edge between the ficlds and the
road surface extensively. This small act can provide benefits to both the Texas
kangaroo rat and to these other species as well.

Continue Biological Investigations

3. Biological studies shoutd coriinue but in a manner that minimizes negative irnpact on
the remaining populations. ¥ sufficient populations can be found, it wonld be useful fo
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study the effect of habitat modification (selective removal of shyubs, blading of
ground, creation of berms) to see if these treatments can enhance the poputations as
suggested by observations and research with other species of Dipodomys.

9. Removal sampling should be minimized for this species siace its presence can be
adequately detected by road susveys and, with significantly less success, by surveys
using live traps. Road surveys should be conducted at dark times of the night (new
moon + 2 days) to increase the efficiency of the surveys and provide a better
ppportunity for documenting the presence of this species. At low population densities,
these road surveys may be the most cost-efficient means to detect their presence.
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