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Cragin (1894) rst reported the Green Tdzufp debilis  critical habitat foB. debilispopulations in Kansas.
Girard, from Kansas, based on specimens he allegedlyRoth and Collins (1979) reported a single female (KU
observed in September 1886 in Morton, Barber, and souttB2086) at a new locality in Wallace County (see Appen-
ern Hamilton counties. Voucher specimens do not exidix). Burkhart (1984) contributed information regarding
from that report and Rundquist (1979) has discredited thige distribution and status of existing populations, and
specimen from Barber County. identieed areas of suitable habitat within the remainder of
Taylor (1929) noted an unspecised number of Mortothe state. He did not obser®ufo debilisin Wallace
County specimens he observed and collected from 1926eunty, but collected new locality vouchers (KU 192337—
1928. Hill (1931) and Kellogg (1932) reported on Taylor'88 and KU 193301-03) along the Twin Butte Creek drain-
Morton County specimens in their respective accountage in Logan County (Figure 1, Site C).
Additionally, Kellogg (1932) documented the only known The principal objectives of this project were to make
specimen from Grant County (KU 5642, no specisc locabbservations oBufo debilispopulations and update their
ity), collected in 1911. distribution in Kansas. Observations were made from 1991
Smith (1932) compiled all known literature records antb 1994. If enough specimens were collected to support a
voucher specimens &ufo debilisin Kansas. He added restocking effort, a repatriation d. debilis into the
one Greeley County specimen from the University a€imarron National Grassland was to be attempted.
Kansas Natural History Museum and six Logan County The collection localities dBufo debilismuseum speci-
specimens from the Kansas State College (now Kansagns and literature reports were examined and evaluated
State University) vertebrate collection. as to vegetation type, soil composition, geology, hydrol-
Rundquist (1979) discredited Smith’s (1932) recordsgy, and topography. Using these assessments as basic
for Greeley and Logan counties, as well as Cragin’s (189Mabitat requirements, potential localities were sought. When
Hamilton County observation, because voucher speaearching for possible sites, areas of relief were determined
mens could not be located. Rundquist (1979) confirmdtbm USGS 1:100,000-scale metric topographical maps.
that a single specimen from Logan County (no other dat@hese areas were then physically examined to assess their
did exist in the University of Michigan Museum of Zool-similarity to the historical localities.
ogy (UMMZ 67442). Once suitable habitat was located, «eld trips were taken
Platt et al. (1974) listeBufo debilisas rare in Kansas on rainy nights during the late spring and throughout the
and, subsequently, this anuran received formal protectisammer during the course of this study. Roads to pre-
as a threatened species under the Kansas Nongame seidcted optimal sites through suitable habitat were driven
Endangered Species Conservation Act of 1975 (K.S.At night after heavy thunderstorms. Frequent stops were
32-501 to 32-510) and Kansas Department of Wildlife antade to listen for choruses in adjacent pasture lands.
Parksregulations K.A.R.23-17-1 and 23-17-2). As desned Specimens oBufo debiliswere observed in Wallace,
by Kansas Administrative Regulation 23-17-2, southwe&bgan, Wichita, Greeley, and Hamilton counties. Observa-
Logan and southeast Wallace counties became designateds were made on the breeding, habitat, food, and preda-
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tors of this secretive amphibian. Voucher specimens dnid marginata (Snow-on-the-mountain)Polygonum
recorded observations (see Appendix) from this study hamphibium(Swamp Smartweed), aRdpersicariaLady’s
more accurately detailed the rang®ofiebilisin Kansas. Thumb). The primary vegetation in the smaller pools was

Bufo debilisseems to prefer areas of native prairieomposed of eooded stands of smAll strumarium,
vegetation with considerable topographical relief and preéBeuteloua graciligBlue Grama), anBuchloe dactyloides
ence of an intermittent stream. Following thunderstorm@®uffalo Grass). Breeding sites did not possess representa-
they congregate at pools of water formed within and beldives of plant families characteristic of a permanent aquatic
canyon breaks. All localities at whidB. debiliswere environment (e.g. sedges, duckweeds, cattails or the pond
observed were grazed by catBedebiliswas abundant in weeds). Small «sh and blooms of slamentous algae were
geologic substrates of conglomerate (Tertiary: Miocen@frequently observed in the pools.

Ogallala) as well as in association with large limestone andAt the breeding pools, the number of adult niailgo
chalk outcrops (Cretaceous: Niobrara). Loamy soils, debilis observed varied from a single individual to cho-
particular those soils characterized by slow to moderateses of approximately 80 specimens. Adult males called
permeability, moderate to high water holding capacity amdth their forelegs propped on the vegetation around the
rapid surface runoff, supported the highest concentratigreol margin. When approached they never moved nor quit
of B. debilis The Colby-Kim-Midway soil association of calling and were therefore easily collected by hand with the
Wallace and Logan counties is characterized by thesid of a headlamp. Chorusing by individual adult males
properties and supports the greatest concentrati@ ofwas witnessed up to sve m from the water’s edge on mud
debilisin Kansas. banks and rain-moistened grassy slopes.

The high clay content in these soils permits greaterPairs ofBufo debilisin pectoral amplexus were found
moisture retention, permitting anuran larvae maximal dimside the ring of emergent vegetation around the inner
velopmental time. These soils also enhance essure formmargin of the pools. When pairs were approached, the
tion in the mud of drying pools, providing microhabitat fofemale would often dive out of sight, still carrying the male.
recently transformed toadlets. Creusere and Whitford (1976¥ingle pair in amplexus was discovered on the shore in
noted similar afenities of arid-adapted anurans, includijallace County, 1.7 m from the pool.

Bufo debilis to mud essures, and noted that of all refugia Other animals occupied these same pools as well. Among
available to juvenile anurans, the least percentage of mather amphibigddmbystoma mavortiu(Barred Tiger Sala-
tality was found among the individuals that used thmander)Speabombifron@lains SpadefootiRana blairi
essures. At ever. debilischorus site, juveniles were(Plains Leopard FrogBufo woodhousiiWoodhouse'’s
ultimately seen in association with the sssures of the dri€dad), Pseudacris maculata/triseriateomplex (Chorus
pool bottom within a few weeks of metamorphosis.  Frog),Acris crepitangNorthern Cricket Frog), andana

The toadlets voluntarily emerged from mud cracks ongatesbeiangBullfrog) were all observed at the pools in
at dusk. However, as | walked on the dried pool bottodecreasing order of abundance. The most numerous mac-
during the day, toadlets did emerge just ahead of myscopicinvertebrates observed inthe poolsincluded mem-
footsteps. By the end of the summer, juveBildo debilis bers of the Crustacean families Streptocephalidae,
were observed less frequently in association with the podlgptestheriidae, and Lepiduridae (Eubranchiopoda)
but were more commonly found under rocks on the siiRennak 1953), Other Crustaceans identieed from the
rounding hillsides. pools were Daphnidae and Bosminidae (Cladocera) and

Breeding activity was observed from 12 June through@/clopidae and Senecellidae (Copepoda).

September after heavy precipitation and daytime air tem-On 6 July 1992, a pair in amplexus was collected in
peratures greater than 29° C. The breeding pools were dogan County and temporarily maintained in a four-quart
and covered with dense vegetation prior to *ooding. Thard plastic container with cuttings &folygonum
size of the pool utilized varied from 2.9?rto shallow amphibiumand approximately sve cm of water. A mass of
impounded ponds of up to 3,00¢ and the depth of the 1,287 eggs was laid by the female shortly after being placed
pools varied from 33-76 cm. At a site in Logan Countin the container. The eggs were laid singly and no strings
Bufo debilisused the pooled runoff from a nearby stockere observed in the clutch. The eggs did not adhere to
tank for breeding. All the pools used By debilishad themselves, the container,ramphibiumThe egg mass
bottoms composed of a high clay content sediment, newexs deposited at a site at the Cimmaron National Grassland
limestone or conglomerate. The vegetation was emergkatér the same night. Fertilization was not confirmed though
around the pool margin and inundated by water in titenay have occurred.

deeper sections of the pools. Adult Bufo debiliswere found by day at the pools, and

Flooded vegetation was present at evengsife debilis on the surrounding hillsides under rocks and human refuse,
were observed. Vegetation in the larger pools consistaald once atthe entrance Bymomys ludoviciany8lack-
primarily of Xanthium strumariunCocklebur) Euphor- Tailed Prairie Dog) burrow in Logan County. The «ora of
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these hillsides was comprised primarily Afropyron bombifronsandBufo woodhousiiOn 7 July 1991, most of
smithii (Western Wheatgras§gporobolus gigantey3all the water in the pool had evaporated, *ssures had devel-
Dropseed) Andropogon provincialigBig Bluestem)A. oped in the mud, and toadlets were abundant on the dried
scoparius (Little Bluestem), Bouteloua curtipendula pool bottom. Near the center of the dried pool were
(Sideoats Grama, gracilis andB. dactyloidesSoapweed approximately 500 dead anuran larv&:. bombifrons
(Yucca glaucpwas liberally distributed across the uplanthdpoles were the only species of larvae identieed (Altig
landscape. 1970). The precise time from zygote to metamorphosis is

Bufo debiliswas occasionally observed in the open gorobably dependent on a number of environmental vari-
the steep slopes and grassy plains during the day. An adbles, e.g. soil permeability, evaporation rate, water tem-
male from Logan County was collected on a talus slopepatrature (Zweifel 1968), dissolved oxygen content, and
an air temperature of 35° C at 1321 hours, and a sub-adolinpetition betweeR. debilidarvae and that of sympatric
individual was found along a cattle trail in Wallace Countgnurans, as well as constraints of phylogeny.
at 1516 hours and an ambient air temperature of 24° CGreen Toads appear to avoid the large sandy alluvial
Seymour (1973) reporté®l debilisactive by day at 15° C. «oodplains of the major river valleys, as they were only
He observed them basking on wet mud banks in direct sunlifghtind in more rugged habitat adjacent to smaller tributar-
and increasing their body temperatures up to 30.9° C. ies. However, during heavy rains, tadpoles or eggs are

In the +eld, Green Toads were observed consumisgrely swept into the larger rivers. This mechanism may
various small insects, principally ants (Hymenoptera) asdrve as a primary means of dispersal down the watershed
small Lepidopterans, Coleopterans, and Orthopteraasd allow for gene exchange across otherwise isolated
Harvester antdiqogonomyrmex occidenta)jsvhich were populations. The small individual size and currently dis-
common in areas of suitable habitat, were typically iganct populations dBufo debilismake terrestrial dispersal
nored. Three times a sindefo debilisoadlet was placed far from these valleys virtually impossible. In northwest-
near a harvester ant mound in Wichita County. Threeém Kansas localitiesB. debilisis abundant and often
seven ants attacked the toadlet each time, and within sfteenspicuous. Historic populations farther south are extir-
seconds the toadlet appeared wet and the ants immedigtaelgd or scarce at best. The historic distribution may have
left it. The toadlet was recovered and maintained for tvamce been continuous across these two areas until agricul-
weeks in captivity with no apparent ill affects resultingural practices and simultaneous drought modised the
from the confrontation. habitat.

Thamnophis radiXPlains Garter Snake) was the most The largest populations Btifo debilisvere found in the
commonly observed predator on the adults, toadlets, é@moky Hill River drainage of southeast Wallace County,
tadpoles oBufo debilis A larval Ambystoma mavortium southwest Logan County, and areas immediately adjacent
was observed consuming a youhglebilisnear metamor- to the south, along Ladder Creek in Greeley and Wichita
phosis at night on 13 August 1993 in Wallace Countgounties (Fig. 1). Suitable habitat exists in vast contiguous
Creusere and Whitford (1976) observed predatioB.ontracts in this area. Habitat to the south, in the Arkansas
debilis by Heterodon nasicuéVestern Hognose Snake) River drainage, is isolated due to large-scale agricultural
Masticophis eagellum(Coachwhip), andPituophis activity.
catenifer(Gopher Snake) in the Chihuahuan Desert. All Hammerson (1991) reported a single specimdé3uéd
three of these serpents are common throughout westaebilis from Picture Canyon in Baca County, Colorado,
Kansas (Collins, 1993). collected on 12 June 1988 (Sec. 7, T35S, R47W). This

Time to metamorphosis iBufo debilisin uncertain. locality is 62.8 km west of Morton County, Kansas on the
Zweifel (1968) studied the eggs from specimens collect€dlorado and New Mexico border at the western edge of
in Cochise County, Arizona, and found that at an optimahat were the most extreme dust bowl conditions (Fig. 2).
water temperature of 33.1° C the embryos hatched withicture Canyon is part of the deeply dissected and rugged
24 hours. At 18.2° C, hatching required 140 hours. Streclack Mesa system, and has not been cultivated within
(1926) suggested that metamorphosB.afebilisin Texas historical times.
took less than three weeks. Burkhart (1984) estimated th&©nly seven juvenileBufo debilis (KU 218838-844)
larval life to exceed 25 days in Kansas. were collected in Hamilton County in 1991. Since then no

Based on one observation at a pool in Wallace Courgpecimens have been observed there, despite repeated
development from zygote to toadlet was placed at eigitllecting trips the subsequent three summers. However,
days. On 29 June 1991, the pool was seined and contairadfall conditions in southwest Kansas appeared subopti-
no amphibian larvae. The area received heavy rain thaal during this study.
night and a few small chorusesiffo debilis 5—-7 males  Bufo debilishas not been observed in Grant and Morton
each, were heard along the system of pools in the canymynties since 1911 and 1928 respectively. Collins and
along with smaller choruses d?ana blairi Spea Collins (1991) thoroughly studied the herpetofauna of the
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Cimarron National Grassland and indicated that the sevied (Fig. 1) and reseeded to native grasses and forbs,
change in habitat conditions due to the drought of tkieereby restoring suitable habitat and offering protection
1930’s, combined with the prevaling farming and ranchingnder the auspices of the United States Forest Service.
practices at that time, resulted in the extirpatioBofo | toe-clipped and released 4Bafo debilis(see Appen-
debilis from Morton County and adjacent areas. Mortodix) at sve sites in the Cimarron National Grassland in
County was one of the most devastated areas during 1882 and 1993. In addition, a mass of 1,287 eggs were
Dust Bowl (Figure 2). Today 43,777 ha of Morton Countylaced in a windmill runoff pool in 1992 at the Grassland
has been incorporated into the Cimarron National Gras#te considered the most suitable Birdebilisbased on

5100 0 B suitable habitat [

Collection or observation
made during this study

_

Morton, 1 - ward KS | Stevers, KS
20wy T s e el i s ey ol .
I OKLAHOMA l

Figure 1. General localities where Green Tod&lgq debili3 were observed or collected during this study and areas of their
possible occurrence within Kansas. C.N.G. = Cimarron National Grassland, the site of an attempted repatriation. Letters A-H
correspond to localities listed in the Appendix.
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geological, hydrological, and vegetative similarities to the Kansas. Determining genetic diversity in these popula-
northernwestern Kansas sites with extant populations. tans will also be very useful in future repatriation at-
specimens have been observed on the Grassland sincécitmgts.

repatriations and future work is needed to determine the ACKNOWLEDGEMENTS
present status of the reintroductions and the assess the
feasibility for further reintroductions. | wish to acknowledge the Kansas Department of Wild-

| recommend that future studies examine the genelife and Parks for funding assistance through the Kansas
relationships oBufo debilisthroughout Kansas and adjaNongame Chickadee Checkoff, and thank the United States
cent states using a marker based on nuclear OMA (Forest Service, University of Kansas Natural History
allozymes). How long the Smoky Hill River populationdluseum, Fort Hays State University and the Kansas Her-
have existed in allopatry and the degree of divergence tipatological Society for their help. In particular, | want to
have reached in isolation cannot be assessed without ththaek Jerry Horak (KDWP), Ken Brunson (KDWP), Jerry
data. This information is important from a biodiversity anilein (USFS), and John Simmons (KU). Joseph T. Collins
conservation point of view; it will allow us to determine i{Herpetologist Emeritugait the KU Natural history Mu-
this population is simply disjunct or a new taxon endemseum) initiated this study by suggesting a repatriation of
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=g Distribution of Bufo debilis,
:\\\\\ Conant & Collins, 1991.
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Figure 2. The Dust Bowl of the 1930’s. Extent of erosional damage attributed to the wind during the drought and subsequent Dust
Bowl in the lower Great Plains from 1935 through 1940. Drought conditions extended far beyond the boundaries shownigere, but th
area was particularly hard hit by drought and wind erosion. The range of the Greemiimadepili has been superimposed.
Modieed from Worster (1979).
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Bufo debilisback into the Cimarron National Grasslandlaylor, E. H. 1929. List of reptiles and batrachians of
Eugene D. Fleharty (FHSU), Kelly J. Irwin (Texas A&M Morton County, Kansas reporting species new to the
University), Jay Taggart, R. Bruce Taggart, and Karenstate fauna. Univ. Kansas Sci. Bull. 19(6): 63—65.
Toepfer also rendered assistance. Worster, D. E. 1979. Dust bowl: the southern plains in the
1930’s. Oxford Univ. Press. 277 pp.
Zweifel, R. G. 1968. Reproductive biology of anurans of
the arid southwest with emphasis on adaptation of em-
Altig, R. 1970. A key to the tadpoles of the continental bryos to temperatures. Bull. American Mus. Nat. Hist.
United States and Canada. Herpetologica 26: 180-207140: 1-64.
Burkhart, J. T. 1984. Status of the Western Green Toad
(Bufo debilisnsidior) in Kansas. Kansas Fish and Game APPENDIX
Comm. Contract 72 Final Report. 24 pp. ) - )
Collins, J. T. 1993. Amphibians and Reptiles in Kansas Sit€s whereBufo debiliswere observed and/or speci-

Third (revised) edition. University Press of KansaS1€ns were or have been collected. Lettered headings
Lawrence. 397 pp. correspond to the letters in Figure 1.

LiteraTURE CITED

Collins, J. T.and S. L. Collins. 1991. The Amphibians anda_ North Fork Smoky Hill River. Logan Co: T13S,

Reptiles of the Cimarron National Grasslands. Pulzg\y, Sec. 2. B. Smoky Hill River's Southern tributaries.
U.S. Forest Service, Elkhart, Kansas. 60 pp. Logan Co: T13S, R34W, N Sec. 23 (KU 220752-53); Sec.
Cragin, F. W. 1894. Herpetological notes from Kansas agg, 33: T13S, R35W, Sec. 29, 32, 35; NE Sec. 27 (KU
Texas. Colorado Coll. Stud. 5th Ann. Publ: 37-39 211368, KU 212582): T13S, R36W, Sec. 27, 28: T13S,
Creusere, F. M., and W. G. Crawford. 1976. Ecologicl37w, E Sec. 35: SE Sec. 26, 32: T14S, R34W, Sec. 4, 6,
relations of a desert Anuran community. Herpetologiga Nw Sec. 7: NE Sec. 17: T14S, R35W, Sec. 3, 6: T14S,
32: 7-18, R36W, SE Sec. 5; Sec. 6: T14S, R37W, W Sec. 4. Wallace
Hammerson, G. A, L. Valentine, and L. J. Livo. 199)z4:T14S, R38W, N Sec.17: Sec.4, 5, 6, 8, 9, 16: Sec. 7 (KU
Geographic distributioiBufo debilisHerpetol. Review 18673136, KU 153046); 6.4 km S Wallace (KU 182086):

22(2). - _ T14S, R39W, Sec. 9, 12, 13, 14, 15, 16, 21; S Sec. 11; NE
Hill, J. E. 1931. An addition to the herpetological fauna @fec_ g 11: NW Sec. 29: NE Sec. 30; SW Sec. 10: Sec. 12
Kansas. Science 74: 547-548. KU 220754-55). C. Twin Butte Creek drainage. Logan

Kellogg, R. 1932. Mexican tailless amphibians in the U.g.,- T13S, R37W, Sec. 35 (KU 193303): T14S, R37W, S
National Museum. Bull. U.S. Nat. Mus. No. 160: 1-2245¢. 29: NE Sec. 20: SE Sec. 28: N Sec. 23;: NW Sec. 21:
Pennak, R. W. 1953. Fresh-water invertebrates of t111§53, R37W. S Sec. 4, 5: 24 km S & 6.4 km W McAllaster
United States. The Ronald Press Co., New York. 769 PRU 192337-38); 19.6 km S & 4.8 km W McAllaster (KU
Platt, D. R., J. T. Collins, and R. E. Ashton. 1974. Rarfgggol_oz)_ D. Chalk Creek drainage. Logan Co: T15S,
endangered and extirpated species in Kansas Il: AR\, Sec. 32, 36. E. Ladder Creek Drainage. Greeley Co:
phibians and reptiles. Trans. Kansas Acad. Sci. 76@’)1'68, R39W, Sec. 8, 11 (KU 218823-27). Wallace County,
185-192. , __ T15S, R40W, Sec. 35. Wichita Co: T16S, R38W, Sec. 19
Roth, S. D. and J. T. Collins. 1979. Geographic dIStI’IbH(U 218845). F. Bear Creek drainage. Hamilton Co: T26S,
tion: Bufo debilis insidiorHerpetol. Review 10(4): 118. rao\, SE Sec. 12 (KU 218838-44). G. Cimarron River
Rundquist, E. M. 1?79. The status Bfifo debilisand drainage. Grant Co: No specisc locality (KU 5642); No
Opheodrys vernali; Kansas. Trans. Kansas Acad. SChpecisc locality (UMMZ 67442). H. North Fork Cimarron

82(1): 67-70 . ] River drainage. Morton Co: no specisc locality (KU
Seymour, S. S. 1973. Behavioral thermoregulation B¥4345) 18 mi N Elkhart (KU 5646-5654).
juvenile green toaddufo debilis Copeia 1972(3): 572—

S75. Release sites and number Bifo debilis released
Smith, H. M. 1932. The Amphibians of Kansas. Americanales:females:juveniles:embryos).
Midland Nat. 15(4): 377-528.
Strecker, J. K. 1926. Chapters from the life-histories of T33S, R42W, SE/NE Sec. 33, (57:25:81:1287); E/SW
Texas reptiles and amphibians. Part |. Contrib. Bayl&ec. 32, (0:0:65:0); T34S, R43W, SE/SW 4 Sec. 2,
Univ. Mus. 8: 1-12. (0:0:65:0); NE Sec. 10, (0:0:65:0); W Sec. 20, (0:0:65:0).

This reprint commemorates the establishmeiitaf Suzanne L. and Joseph T. Collins Award for Excellence in Kansas
Herpetologybestowed on Travis W. Taggart for his research and authorship of this paper. This initial Collins Award was
presented to Travis Taggart at the Silver Anniversary Meeting of the Kansas Herpetological Society, 5-8 November 1998.

KHS Newsletter No109 12



