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SUMMARY

The Houston toad (Bofo houotononsis) declined sharply in distribution

aha abundance primarily because of Texas‘ severe drought of the 19503

goo goooodarily hecaooe of logs of habitat from land development.

Contihuea loss of habitat suporeoses recovery of Houoton toad populations

during wet years and tho secretive nature of the species makes it difficult

to fiod previously unreported populations as well as known, but diminished,

populations.

Three principal types of recovery actions are propooed herein:

1) Search for additiohal Houstoo toad populations in areas of likely

habitat; 2) reestablish Houston toad populations in suitable habitat

in the historic range of the species, and 3) determine if Eggg

houstonensis is the same animal as g, americanus charlesmithi.



3ESCLAIMER

lee Eeeseee teee reeesesy else see develOpee sy Ehe Eoustsn Toad Recovery
’Eeeeg esViseepeeeeec gseee cf sielegists Spenseree by the Albuquerque

Regieeei EieecEes cf eee siga sish sec Wildlife Service.

The seceeesy slee is eseee eeee the selief that State and Federal conserw

eesice egeecies sec keeeleegeesle, ieterested ieeividuals should endeavor

is ereserse ice Heestee tees see its habitat ace assure its long term

sereivsli lee esjeceise sf see else is to make this belief a reality.

The Regioesl Birecter, Ugse Fish and Wildlife Service, has used the best

iefcreetiee available is ereeecing this recovery plan. It will be used

by all agencies, instimsiecsg see indivieusls concerned with the Houston

tese eed its ecesystee tc ceeriieete conservation activities. Periodic

revisices will be necessery es the plan is implemented. Revieions will

be the sespoeeibility cf tEe Regional Director sue implementation is

the taschf eseagieg agenciess primarily the Texas Parks and Wildlife

Department end the 363G Fish end Wildlife Service.

This is the completes Houstce toad recovery plan. It has been approved

by the 3.8. Fish see Wildlife Service. It does not necessarily represent
official positions or approvals cf cooperating agencies and it does not

necessarily represent the views of all recovery team members who played
the key role in preparing this plan. This plan is subject to modification

es dictated by new fieeiegs eea changes in species status and completion
cf tasks described in the plan. Goals sue objectives will be attained

and feeds expeeeed contiegeet upon appropriations, priorities, and other

buegetery constraints.

Biteseture citations sheele fees as follows:

$.Sa Fish and wildlife Services 1984. Houstoe toad recovery plan.
gags Fish see Wileliie Service, Albuquerque9 NEW’MEXiCO. 73 pp.+iii

Adeiciceel eeeies may Ee eseeieee from: Albuquerque Regional Office of

Eeeaegeeee Sceciee3 ?5 Go Bee l306, Albuquerques New Mexico 87103.

Fish see Wilelife Referesce Serviceg 1776 E6! Jeffersee Street9 4th Fleor,

Eecksilleg Meeyleee 2%832 Fheee: (301} 468*l737 Ext. 236 Or 290

Tell Eree i*800*582~3421
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PART I

INTRODUCTION

Background ioformatioo

in the laid 19408 there were several active amateur herpetologists

in the vicinity of Houston, Texas. Notable among these enthusiasts was

the airplane mechanic John 3. Wottring from East Haven on the south side

of the city. During his nighttime horpetological field trips in the semi”

rural area around his residence, Wottring came upon a number of small

toads with a beautiful mating call which sounded like the tinkling of a

small bell. Other amateur herpetologists (e.g., Werner Gottsch, Walter

J. Greer) and Wottring collected the toad at additional localities in

southeastern Texas. However, the taxonomic identity of the toad remained

a mystery. Consequently, Wottriog continued to study the habits of the

toad, and he recorded and sonographically analysed the toad’s mating

call. Interestingly, Wottring was one of the earliest persons,(perhaps

the first), to employ this technique with salientians. In subsequent

years this approach beoame widely adopted for systematic and behavioral

studies. Wottring showed specimono of the toad and playad recordings of

its mating call to the famous Albert Hazen Wright of Cornell (who with his wife

Anna aothorod "Amphibians of Texas" in 1938) and other professional

herpetologists. None of thoso persoos was sure of the identity of the

toad, but a relationship to too American toad {Bufo amoricanus) was
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of the Endangered Species Act of 1973, which mandated that the Secretary

of the Interior establish and implement programs to conserve endangered

species. Subsequently, the Houston toad was listed as endangered (35 FR 16047)

and critical hahitat designated (43FR4022). This recovery plan for the

Houston toad (Bufo houstonensis) is an outgrowth of that mandate. The

recovery plan is made up of three parts: (1) an introduction which reviews

the biological data available on the species; and (2) the action plan

which outlines procedures for conservation of the species; and (3) an

implementation schedule. The aim of the Fish and Wildlife Service and the

hope of the Houston Toad Recovery Team is that the recovery plan will

reverse the trend toward extinction of g, houstonensis and increase its

numbers along with enhancing the environment of the species so that there is no

further danger of extinction.

Bescription

Adult Bufo houstonensis are small- to mediumesized toads with males

between 45~70 mm snont~vent length and females 52~SO mm. The dorsum is

light brown (sometimes reddish) with a variable number of dark brown to

black spots. These spots usually contain a single, or several fused,

sonspisous warts. The spot may appear as a narrow black margin around

the sextet The vector is cream colored with at least one brown spot in

the sectotal region (ssnally heavily mottled); The parotoid glands are

elongate but otherwise variable in shape. The interorbital and postorbital

cranial crests are sometimes thickened, but this character is much more

otsioss in the type series thee in other individuals. Within the jelly

toss3 the eggs ate sesateted ices one another in compartments.
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iQvibeeeiee eelee rate aeez eeieee/eeeo (range W 28.9 m 53.8 eulses/seeg);

ee vibreeiee deretien eeee eeea (range e 0.24 ~ 1.15 eee.); % chirp

eereeiee e Gele eeee {eeege e @%98 e 0.22rsecg);‘% chirp eemieant frequency

e 1596 eyeiee per eeeeee {reege e 1094 ~ 2375 cycles per secend).

Texeneeie States

Heeeten pepeietieee erE: hometoneneis were eriginally called E.

terrestrie by Harweoe (1932)g Sanders (1953) used the Houeten area

toads as a basis for the deeeription of E, houstoneneis, saying that

they differed from E. emerieenue in color pattern, skeletal morphology,

and the presence of "egg eemperteents." Brown (1971) showed that the

cell of the Houston teed differed from that of New Jersey E, emericanus.

A. P. Blair (1957) eeeeieerea the Houeton toad to be a subspecies of

‘g. emericenue but all reeeee eethere have considere& it a full species.

W. Fa Blair (1965) suggeeEee that it represente a slightly differentiated

?leieteeeee eeiic ef'ef eeeeieeeee. Due to the general acceptance of the

Eatter theery, many heeeeeeiegiete feel that the relationships of %f

heeSEeeeeeie Ee eeerey eeeeieeieee ef E, amerieanee have met beee

edeeueeeiy eeeeiee and eee eee veil understeed.

Eefe heeeteeeeeie ie eereheiegically similar Ee pcpuleeiene 0f g3

eeerieeeee eherleemithi in eeetbere Oklahoma eee earthweeetrel Texas.

Freiieieery eteeiee ghee ekee eheee pepulatione ef Aeeeieee eee Hoesten

eeeee eee eieeeeeeEeeeeeeeily eieeiee Eee net ieeetieei eee ehet theie

eeeieg eeiie eey eee ee eeeeeeeie {?eeeee eea geeeeeee ieezi$



gigiggia&l Eigtzi%gziga

Eafg Egagiggagsis %a$ $$$$ E$?$?E%& Gnly frsm the fellawing Taxas

a$ggtia$ i%3$ E}:

3% E32333 Caantyg $W an& 83 Eauston (Sanders, 1953).

2c Euriesaa $sumty$ Lake W99$rew (Sanders, 1953).

3% Liberty Coantyg % mi 8 Liherty (Sanders, 1953). g?

Qw Augii% Caunty, Sea}? {San&ers, 1953, pets; comm.;e31air, persa comm.)

5a Caiazade Ccuntyg % & 1236 mi E Calumbus (Sanders, 1953; Blair, 1956). g:
%g Fort Ba&& Ccunty, 2 mi W Fresno (Brown, 1971).

Ea Bgstra? Gauntyg vicimity Eastrcp and Buescher State Parks (Brown, 1971).

E6 fessil EECG%& fa? @f EQaSEanemsis is knawn, $3thoagh geaetic

simiiaritias batween.Ef haugtanansia and E. wncdheugei led Guttman (1969)

is hypaihesiza {hag the Eaastmg taa& accurxe& near Fraderickaburg, Gillespie

Caugtyi @QKQEg $griag tha ngiatgagmea

Faegaat $i$t%i%aiiaa

Egasagg E$a5g age amygeaaly $&$&ght to exi$i gmiy {East abservea

ig 3%?%E ia gaggigg Eastyg$ gg$ Euriagaa Cauatiag% $axa3 {Ea@s 2%)e

@hay $ay ggsgg agg% im $EE%E.EE$&@EE$$E iaaalitigsg ngavgrg :hara

ig ga fgaaat $g$@aiiing infazmaiiame
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ggyiisazioa Gf fartiiizergg har$iaides, and pesticides may harm g.

Egagiggemsis.

Eaggggag Cauaty w Tha h&%it&t at the Lake W00&rcw locality apparently

eha&g&& iiiiia fram 1%65w1966 Wham Brown (1967, 1971) werked in the

grag is 3??? when the raeavery team visited the gite. The mast

avi$ant typas GE habitat altaratien include the presence of several tabins

alaag the 3&ga 6f thg lake and cattle grazing in adjacent areas. Cattle

&%% patamtialiy &etrimaata1 $6 the small populatien of E} haustonensia.

Liv&$taak graziag ca& change $rastically the age diatribution and Species

campagiiian GE mative vegetatiom (Johnson and Janes 1977, Brown and

Birka3%612 1975). Overgraziag can cause soil erosion, producing a Change

in the nature 0f the substrate and sail water retention. Cattle also

may stag on Ea h03$t0HE$SiS an$ exceasive manure canld faul toad

bree&i%g sites& Thus, the gresence of livestock cauld affect adversely

the tas&*3 habitat, bat $he effects of cattle on populations of g.

haagtanensis have nat been studied, However, the creation of several

gigck penas may have anhaaae& tha haEitat.

gumaa activiiiag aroum& tha cabins (e.g., driving cara, mowing grass)

agai& %& $etgi@antai is %g hamstanensis.

Ea??i$ $$u3$y m $ev3gtatimg %abitat modificatiens have accurred through”

am? $3eh sf Eazris Sggaty fram exgansian of the Houston metIOpolitan area
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aa$ Egg @Eiiigggz%& %%$% gf i%% %g%itat anca avai33%3% ialgf haustaneasis.

?%% iyyag $5 %&Eiigi %$&i%iagii@$ &%$Qa$3e& Eeiaw ara aha$&ataristic of

%3 Egg Egzzig nggig giggg @E$?& EEQSE taa&g were eam%ca i3 tha past.

3%Ega ga%gy%ga Egagiag @gg &%v%iage& at the Skygcraper Shadows/

gag: Egggg Eaaa3i%y a:& 3% i%% i%g@&i&%a vi$iaity af 5%E Fairhankg

Egagiiaya A: %$E% Egagiiiigsg agtive vegetaaian hag been reauced greatly

3E eiiminat%&% aa& Eaa$g wii% aangi&era51e traffic criagcreas the

gub&ivisiaag Eagk af aha gaag at Skygcraper ShadoWS/East Haven (and

gye3$%a%3y FairEgnkg} %&g @aga cgvafea with several inches of clay

Eaam4fgr iawng 3a& gaz$gggg &% haggas are at tha small pend

t%at semgtituias {he iypg Eaaaiiiys anever, clay has been spread in the

a%&a 33$ tEare has %@a% c%asi&agabie disruptien an& probable compaction

GE iha 3%i1 Egam iag& wgviag %%aiyment and hanging development.‘

g: EEEiggEea gig $$E$$ Eggg 5g$ar East Raven); hahitat aisruptian

iaaig$$8 gaggizaaziaa $5 $ggiggg&%ay$, runwaygs atreats, an& buildinga.

giggiaaa axhaggi gamag aa$ fag: iikgly $epasit hig% levela 9f heavy metals

avg aikgg ggiiaiagig ia gig gag; ggi water; Su%arbaa $eve1epmeat is

@Qsaggiag @& ihf iagg a$jaaggi :% :%a %336&

Ea gggalagigg$ @ggy iiffgfaai iypeg of habitat alteratian occur

@iihig aha Egagg @fa%g Egagigagggigy &0 giggia Eyge 9f E&%itat m9&ificatien

ig agiaiy rag?$igi%ia Egg ahg $$i3iag @E g} hgagtsnaasigg aaa different
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i?@%g a? @igiag%gaag 1% $iffa?aa% agaas may hgva csatriba&e& $$ 193a}

$$$$E$iiaa @eaiiaagg $$$Emiaivg avi&ance is Egckiag as 3% {ha relative

giggifigaagg a? tha %3%EEE%$3 :y?%g 9E habiiai @Qdifisaiisn@

Chaages Ea Aham$aaca

3mg ta lataiize$ research; the sporaaic bzee&ing paitern and

$iscgmtimuau$ @isiriEuiiaag it has been &ifficult ta astimata Heuston

tsg& gggaiatigase The f$iiwwimg Statementa summarize fie1& research

&@3e :3 %&EE& Siace 3%% la?% 1%&03$ pspulatians 0f Houstaa teads in

Egrris Csa&ty have &ea?egse& magkediy. John Wottring‘s fia1& notes

imaicgza th&t he collecte& $6 in&iviauals fram a singhe chorus in 1949

433$ xiii} feua& "quite a 16%" im 1953. Brown (1967, 1971) faund three

Eaaaten taadg aurimg the Erea&ing seasams 0f 1%65~67. $uriag extensive

gayvgys in tEe Spriaga 9f 1%7&w1978s enly twa Haagtan t$a&$ were observed

Eg gairig Cguatyw 0u& Eagaiga :@a& Exam saua%eagt Harris Coanty was

$b$$$?&& by La B. Beagmar% i$ 1g?%a Exteasive Sugveiliaace ha$ not

aggfiz$&& ahg Egggigg E@&%%$ pgegamce 1% Harris ngaty gimga a%at timaw

Eagiggag $gaaiy &a% & gggii $$yuiatiem 6f anth3 i@$&$ agar Laka

g$$$rgwg Eggw$ Qgtimaieg E: g: nggr iniivi$ugia ix 3&8 &i&mi@5@s aw&

E%%@gg ag:i%gia& 3&3 $$gaigii@a a: afaag& Egg ia&i?i&ggig i3 iEg @i&wi%?%ge

g$ga %%$@E@&iiaag wgrg af gag 2% gagezai caiigag waiege $ixgg (1983}

E@%$& 3% Egagaga isa$g $ariag E$E $$Eimgs GE 2%?gmigszg %a$ Em 1983S

Egg: $iffafgag aaiiiag $$E$g wara $%gayva&a
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waathei (Eiiiia 33‘ gf5 E%8&}g Reperied eggwlaying dateg range from

?%Eigary 18 ta Juae 2% {Kgaaagy 1?62, Hiliis gihggfg 198$)a Quinn (1980)

ragarte$ 2&3: ca?tivewrgiga& males mazured at 1 yaar of age, and active

3?@%% wag $$aggnt a: % agaihg {gaautwvent EengiEAEI mmEQ Females mature&

Saxugiiy at ENE yeafa {Quiaa 1980}. K9nna$y (1962} reparte& a female

ggaiuce& ?28 eggs in the la%w Egg masses from wildwcaught females spawne&

in the laboratery cantaine5 513~5999 eggs (Quinn, in press).

53 86 a Mac? Speci as

Tha fellowing anurans frequent the same or adjacent calling sites

as thE Henston toad an& may use the same resources at various stages of

Eheir Rife histories: Rana alamitans, g, sphanocephala, 3f catesbeiana,

%? arealatay Kyla crucifer,lgf cinerea, E, chrysoscelis, g, squirella,

Ef versicaior, Acris crepitaus, Scaphiopus holbrooki, Gastrophryne olivacea,

g3 caraiinensis, Pseadacris alarki, 3, triseriata and E, streekeri. The

eniy Eggg species knawa ta b3 sympatric with the Heuston toad are E: valliceps

gag E3 wagdhaageig aiihaugh'%f Speciesug and g} puactatus occur within

2% miles GE agma sitasa 3%? a significant parziaa 0f their breeding seasons,

Eaagtaa tea&% are tem96raiiy iggiaaea framn%f vailicepsg Eat Some everlap

$aaagg {Erawa 397i; Eillig ggwgggg 1984). The Ereeaimg seassns of Houston

:$%&g gag Ef ageahgusgiiagg gimiiaz, but %a&i:3t seggegaiiau sometimes

ggcgrs {Brawm 3%7E5 Eiiiia gE Egg? 198%)w

aagaase swakag {Egta?&&@a masicusg  f pia%yrhinas) caa fee& an

Eaagtaa tagds a3$ Eavi$ EEEEig Qalieated a NEEQ$$3 erytEyegagter that
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Eeeergeeeeee Genet? heee tkiekeeee geeterbitele. Hewever, this hardly

eee Ee eeeeieeeea exeeeeive eeieegemeet and many specimens have postorbitels

e? eeeeeeEe eieee Ferehereeeeg fhemes ebservee eeeeimees 9f ggig

eegeeeeeei free Seeeeezeg geeeie? gee Jeffersen Ceenties, Texae, and

Beeeregere @erieh$ Eeeieieeeg iEet had enlargee pesterbitals. Thus, the

eteeeiure ef the pesterbitel cranial crests is variable and cement be

eeee eiene t9 iaentifya%& heueteneneis.

?he eeeee& e;eeeeceptiee is the aesumption that pine trees occur at

e33 %. heueteeensie leeelitiee. An abundance of natural loblolly pine

egggge‘gggeg) eharaetefizes meet lecelities in Bastr0p County and pines

are feene at er near Seme ether lecalities. However, the pine stand at

Eeke Weaerow (Burleson County) was planted in 1959 (Thomas 1977). Also,

the Eebitete at the Skyscraper Seeeews/East Haven and Fairbanks localities

(beak ie Harris County} were eeeetei prairie witheut pines before being

eeeeieeed fee heeeingg Eeeevee% e eeemen characteristic of all known

leeeiiiiee fer Ee houeteneeeie is feiable, sandy 3911 (Brewe 1971, Kennedy

i%%2} eEiee% eeineideeeeiiyg ee eeeeaeive te pine grewth. Thus, the

ieege eze eeeeeeiy reiieet egee the substrate bet not cm the presence of

eiee :eeeeg

?ee eeiee eieeeeeeeeiee ie ea? emehasis effee eieee& Ge tee imp0r~

Eeeee ef eeieeei eyeeieieeEiee e3 3 cease of the ereee tewerd extinction.

iieeEe eeieeeee ieeieeeee eke? eeieeel hybrieizeeiee has %e& eeeh an effect.
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3&3 Enfarce all Fe&eral aa$ State laws protecting papulatians and

habitatg af the Haugtag tsa&.

5a} Imfarm agenaieg‘

$32 Cawsult with agaaaigg an their proposed projects and their

reapansibiiitiea under th$ law.

630 Prociuce am disseminate infermation.
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sta$ieg $%&%i& %@ langltexm.- Fiva yaarg 3h$$l$ %e the

miaimam pagigg $ga$ $5,6va1uate affaaig 6f axparimental

magiguiaiiensg gaging thg first y&3r% pspalagi& $

shgul& Ea agzim&:$& an$ eavireamanaai agifeigias shauld

%& $Et3rmi&&& sad a$alyzaaw Experimagig SBQ&1& be set

a? with @Ei%iiii&% givam ta tha affeatg @f graziag,

Burning? an& 33$$$$$ianw Much 0f tEa &ata gathered by

the'manitafigg gargannel ghauld be &irectly applicable

t6 thig phaEE GE iha studyt

1.22 Stu&y ecalagical relationshipg between the Houstcn

tsaa aga ather species of Bufe, predaters, and

comggtitarga

The impaafs af predators, campetitars, and other Bufo

species an papulations of Houston tcads should be

evaluate&‘ Predation and competition can be addressed

thraugh giverimantal studies while levels of

natar&l hyEri&izatian can be mamitared threugh

fia15 aEservatians, mating an&.r&le3ge call analyses,

eiaatgaghgfaiia analyses, an$ mgfghelagical studies.

2.:

1&23 Menitgf %%$&y gr3gress an& evaluaaa reguiis,

@he f$$$3i$ @% this researeh $%G$E& %% avaimatea annually

aa& 2%a $f$$f$$$ agsessed‘

?E%t&%? exigiimg gagaiaiians.

$a%i%a$ aurxeatiy'gga& E? kaawn $9pulati&&$ @f Eaagtaa

E$a& ig @iiher S%&E%M$%%&& a: private la$d$g @he Eatiar

aa&gat ggw Ea $gaggg$ $ifaa$iys
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ggek $$%$%?%ii%% af ia$&awnexa {@figata 6? pu%lie% an&

gg$vi&% Ekag giih a$agefvatiam igfgfmgtiane

EEEgESg g% gig %% %a&g ta SEER Ekg t30$ezatian af

ggivgtg Egg%@ga%$g gkgge praperty is Raw used by

Egagtag agg$gg agggaratien $h$$i& pravide fez thg

a$ngafvaaiga gf iha %&bitat and @119W access and axperi~

magtgi habiiaa $$$i$aiation far stu&y an& manitering‘

Raviaw gag c%%m@$t $3 $11 prajecta which mighf affect

Eagsiaa E%a&g a? thaig h&%itat.

fig FisE aa$ Eii$ii$$ Sarvice shawl$ manitor lama use

ahgmgea %? maagg g? field inspectiam trips to Hausten

E$3$ ha$ita$g $3 @Eaen as warranie&g

?EE$3E& haEitgi gamagawgnt plans.

ariaf %$bitgt maaagament plans Sh8%l& be drafta$ far each

gsgaiaiiga af Egagz$m aaads.

EaEanca Eg%izgt fgr Esagten g0a&.

E&%itag $%%ga$%mggi $zacaaures gham1& Ea @eterminad from

3%geafah gg$$$ gagiigg 132 aad racagmaa&atiaas for Speeifia

iaakaigagg $E$gi$ Eg %a&@ ts laa$awaer$ acaar&iag ta the

%a$&g&@&ai gigag $$$QEQ$E$ Ea 3333$

SEiaia %;a$&g%%agi Eightg $0 haEiiatg if gagesgaryg t9

ggggaaz agaiigagg $gigignce of a aamaty‘g Eaagtan aca&
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If it beeeeee eeeereet that the Eeeetoe toad in any

county 13 theeeEeeeo with extinction beeauee of proposed

changes in Reed eee, eerioue coeeideration should be

gieee to eeeeeeee of eeeentiel hebiteteg

2&6 Leeaie eeeitional natural eopuletione of Hoeeton toad.

Heeh of the area ie eee eorroeedieg the historic range of E:

heeeeoeeeeie hee not oeee eereeyed systematically for eoditional

popoietioeeg

2.1 Design a eyeteeetie eeerch for additional populations.

The recovery team hee deeigned a project to locate other populations

(Appendix IV)a Using soil maps as a guide, seitable habitats

will be surveyeo for the presence of tadpoles and poetmetamorphie

toedea

2‘2 Monitor and evaluate etedy progress.

The Regional Eireetor ehould monitor and evaluate the progress of

the seareh for edeieieee} popeletione aee make recommendations

for the aeeige of feiere eeereheea

39$ oeeeeeiee ehe eyeteeetie eeetee of Befo houetoeeesiea

The eeleteoeehipe eee eieteibeeion of toaae closely related to Bufo

eeeeieeeee {E3 houeteeeeeieg 3% go eherlesmizhi) ere not adequately

keeee ie eeriheeeteee @eeee eee eoothern leehoea. Knowledge of

eEeee eeieeioeeeipe ie geeeeEeee to evaluate tee evoietieeery

eeeeeeeeiee of the EoeeEee Eeeea it ie ieeeYEeee eo eeteie the
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Egataye an$ %&&$gg y$$giaaiamg sf Hoaataa E$a&s fa Suitable

ayaaa 6f Eafmgr gagggg

Friar ts affartg 3% ia%$a&aae Haastan taa&s igtg athar areas cf

:heir fafm&r ranggg :hagg azeag gh0u1& be $urvgye& thgraughly for

the ggegegae 6f gakgawa @G?u1ations cf Hausf6& toaas amd for the

gitesg gaitabiiity Egggg am gfegagi %aawie&ge 9f Hauaton taa&

regairamentg. Thg teestabiishmeat of EGuSth taads will greatly

enhanca their pEQE$QCiS far lamg term survivai. A3 introduction

grctacol is praaenzed ia Appeadix 111.

461 Salact suit&%1a habitat in farmer ra&ga occupiea by

Reustam taa@8.

The former ragga sf tbs Houston t0a& will be surveyed using

sail maps an& aahar aaarces of infarmation te select appropriate

sites for reintroductien.

4911 Identify an& anhaace suitabie habitat.

Siaag within the histeric range of E? houstonensis

S%sai& Ea Survaye& for exisgimg papulatians of

gmfg $3 re@aired by Task 2.} and for suitability

fa? EEE Ragaaaa iaadg Thage sites shguld be enhanced

E? age af maaagemgnt taelg? gaah as vegetation

xigmigiiags water pra?igiang an& gappression cf

E@%?eti$g gpeaigs af Eafge

&g32 Eava3$$ agaggaaa%i 93338.



4.2

4.3

4.4

igli

Management pleas should be prepared for all sites

tentatively editable for Houston toad transplants.

The plans shoeld be detailed enough to recommend

specific management practices. Preparation of plans

should begie as soon as appropriate sites are identified

and should be finished before the toads are introduced.

Introduce Houston toads.

Eggs, tadpoles, and recently metamorphosed Houston toads

from Bastrop County can be introduced as soon as a suitable

site has been identified, necessary enhancement has been

performed, and a management plan has been approved. Voucher

specimens from introduced groups should be preserved for future

morphological study. Frozen samples should be taken for elect-

rophoretic profiles. Eggs and tadpoles may be released after

heavy spring rains end metamorphosed Houston toads after

heavy summer rains.

Monitor introduced toads and habitat.

After the Houston toeds have been transplanted, each

sopulstion must be monitored todetersioe success. Late winter

ssd early spring seerehss for calling melee and spring tadpole

serveys should be the major tools used for monitoring. This

eositoriog schedule should be continued until the species is

delisted or until the site has been abandoned.

Continue introductions.

Sootiode introductioss at each site for five years, then

eoeitot eed eveleete reioteodoeed popolstioes to determine if

they see self-sestsieieg es defined on p.33 or until a decision
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?r6&uae an& dissaminata infarmatien.

Literatare an the Haagtem tcad and its conservation will be made

availabia to lan&cwaer5$ fiela person e1 6f the Texas Parks and

Wii&lifa Department, gghgais, and other interested parties. Draft

aaa finai managamgnt pians ghauld be sent to all owners &f lands

containing Housten readsa Gnce identified, the effects on Houston

t$a&$ 0f chemicals used to control pests an& plants ghould be

preseated ig brothures am& other forms of infarmative material.
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Genorai Categories for Implomontation Schedules

Acquisition w AInformation Gathering
~ I or R (research)

1. Population status 1. Lease

2. Habitat status 2. Easement

3. Habitat roquiromento 3. Management
4. Management techniques agreement
5. Taxonomic studies 4. Exchange
6. Demographic studies 5. Withdrawal

7. Propagation 6. Fee title

8. Migration 7. Other

9. Predation

10. Competition
11. Disease

g. 12. Environmental contaminant

%? 13. Rointrodnction

14. Other information

Management
m M Other - O

1. Propagation 1. Information

2. Reintroduction and

3. Habitat maintenance and manipulation education

4. Predator and competitor control 2. Law enforcement

5. Bepredation controlg 3. Regulations
6. Disease control 4. Administration

7. Other management

Task Priority

Priority 1 - An action that must be taken to prevent extinction

or to prevent the species from declining irreversibly.

Priority 2 a An action that must be taken to prevent a significant
nonlino in soccioo population habitat quality or some other

significant negative impact short of extinction.

Priority 3 * All other actions necessary to provide for full

recovery of the opening.
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PART III - IMPLEMENTATION SCHEDULE

GENERAL 000M TASK, PRIORITY TASK
'

ROSPONSIBLE AGENCY FISCAL YEAR 000TS0 00MMENTO

CATEGORY KASK #
'

# DURAEION FWS OTHER (ESTW)
REGION PROGRAM FYl FYZ EYE

(D (2) (3) {4) (5) (6) (7) (8) (9)

IL Mmm$tmr papulatian$ 101 2 10 2 Mgmtg TP&WD 10,000 10,000 10,000
000 habitata

‘

13 Study existimg 1.21 2 5 2 Mgmt. TP&WD 10,000 10,000 103000 Should be dang

papulatiamg a0 pari 0f 101

110 0001030001 Kelatigmw 1002 2 5 2 Mgmt. TFOWB 10,000 100000 10$000 Sheuld 00 0000

00100 0000000 0303000 00 pgrt af 1021

0000 00000 Kaxa
M

12 Mamitmr and evaluata 1023 2 5 2 Mgmt. TP&WD 0 0 0 300010 00 para
vagults of 1&1, 1.21 and

1.22 at no addiw

ticnal cost

A3 'Seek coaperation 1.31 2 ongoing 2 Mgmt. TP&WD 25,000 25,000 25,000

12 Frajeat review and 1&32 2 ongoing 2 Mgmt. TP&WD 1,000 1,000 1,000 Shaul0 be 003a

mammemt
'

as aversight
of 1,1

M3 Habitat management 1.33 2 ongoing 2 Mgmt. TP&WD 2,000 2,000 2,000
plans

’
M3 Eahance habitat 1.34 2 ongoing 2 Mgmt. TP&WD 5,000 5,000 5,000

A2 0btain management 1.35 2 3 2 Mgmt. TP&WD 50,000 50,000 50,000
rights to habitat

Il Dasign search for 2.1 2 1 2 Mgmt. TP&WD 10,000 10,000 10,000
additional populatiens
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'
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A10 Waxding cf the plan wag chaaged apprapriately

Ali Same

AEZ 33mg

A13 Sama

A14 Same

A15 This infarmation was added to the plan, as apprOpriate

A16

A17 Bane

A18 Bone g?
A19 The recovery team disagreed and chose to leave the topic 0f taxonomy

in the plan.

A20 Done

A21 Done

A22 Done

A23 Done

A24 The importance of a tspic is not equivalent to how many lines

are written abaut it

A25 The pian was rewarded apprapriately

A26 Caryecte&

A27 Corrected
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Mrs $amga Ea 50%n$$a

Chief? Em&angare& Speaiag
3‘89 Fish a & Wiiaiife Sayviag,

FgG. 833 $306

Aibuguagqua, &M 87293

Qear Mr. Jahggan:

I $3ve %3& cangidafaBEQ iaiafaai in fgading {he &raEa dacument by the

gaggien Taa& Recavgry Taama Gweyailg thig $3 a vary thaxeughly dene {apart
that @GQS credit to tha gesgvery @gam. E %3ve sniy two sets 0f comments,

Gniy GEE 0f which might be CQmSi&ere& negagivea i am masi unenthusiastic

3bgu$ the preposal :3 axamiae {he taxanomic relation to E} g, charlesqd$ihi
and EG 1a: tha opiniamg G? a geigstaa graup af %erpetalogieal taxonamisfg

'&atermin$ the emdangere& sfaiua G? B. haugtongmsisa B. hOU$tanemsis is

a %i315gically inteyagtimg &a& gign{%icant F1$isivcaneukgelate from B.

americanus displacemgnt. $3 @ ganatically isviaied papaiatian the pgbulatian
Ragwa as B& hauatenemgis ig wgzth Salvage, whether or mat it satisfies the

gritafia g5? spaaies raaggviii$g by a graap $5 :axaaamic lumpers. The

giaiug G5 the papaiatiag a$gi& gg$end an wheihar awe geiectg a pane} Qf
tgxamamia lumpeYS at apiiiiayg$

$m a m&re paaitivg aaigg f wgai& Sugges: game greater emphasis on the

need ta proteat the 338%tep caunty papulatiaa by land acquiaiticn to bring
mega habitat under agntroi an& ta imprave the level of habitat pratecticn.

Si a%zeiy yaarag

W

%$ Fggak Siair

Fggfgggar Emerigag

W$E:QE;
s

a

@AgSiagga
Rgijavga

0?: $Qg$i$$ ?@&& RQCQV$$$ ?&gmf@mf2m83fvg%

E3XE"?E:?13{}% E&%%{}R&?{}Eii$$ e ammg TEX$S ?8?E2w?838
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amt anm
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Hf
w ma in: m; mam

I V
0. sh mg & WILDLXFE SERVICEEJNEYEB STA

T9 2 Ragiomal Direciayg F$Sy Ragibn 2,

Aibuquerque, NE {SE}

Mn: SEP 11;

g
I

Antihg Fie1& Supeyviggrg FWS, Ecalogical Sarvicag, i5‘36?
(l

V

’

EKM}SEEHE, TX [3ghu

gaggggf;
Camments an th$ Tgchhical Revi&w Draft 3? the Recovery Plan for the

Housten Toa&.

we have revieged the Subject document and are cancerned by some Gf the

finaihgs.

This plan clearly shGW8 how little is known and how much wcrk remains

t6 be dame an Eh? Houston toad. Basic questians such a3 the

impartance 0f a particular Ivegetative assaciation t0 the speciea
remain unanswergda The effects of fire and law density human

habitation (1.9. cabiha) are ather impartant unkncwns. Research into

these items, as well as other” aspects (hf Heuston toad ecology' as

mentioned in the plan, sheuld proceed as fast as funding will allow.

The recgmmen&atian ta dawngrade the Houstcn taad from endangered t0

threatened if th& taxonomic status of the species changes is

unwarranted, at least as long as the Hougton taad retains subspecific
$tatus. Many $Qh3p$$ies are separately listed and changing the

taxanomic statug viii hat make any mara Houston toads available for

breeding next sprihg. If research shewg that the Houston toad is only
an isolated pgpulatian 0f another subspecies, the status of that

subspecies shaal$ %%3 reviewed 131 light c#? the reclassification} An

A~3

aummatic reaameaziaiim: to relist it as threatened is ant, in our

Qpiaimng warren?&$ at this time.

Furaher, WE mffgy aha fallowiag Specific comments far your

aangi&eratismg

1) 03 page 30 a&&:

a) 6‘6 ?r3m&ta vaiuntary canservatiam meagares an behalf 9f the

Hamstgm &936 by public ah& private-emtities.

3?: haugtgm Taa& Rh$$v&?? ygmh8f9/12~SM83/vah FWS’ngg
RE’CHVEQ

SE? 2 2 '83

SE

"-
awmwm

4,;2,

‘

:-':
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We

tics

v.59.”

b} %i1 $aiaaaim 3m aa%ive pubiia reiagieng aampaign near existing
33$ g$aaaziai Egugtan iga& habitat;

a} %g2 gggigg E$5 aggist inter&$%e& parties in implemanting
g$$$$$$giiaa mgagurasa ?hi3 3&aitien 13 requested because

gggg $$$EfaEEQ cemservatian meagures may not be lggally

Y$Q$ifa&% 3g a&&f&ssg& 1a itam 5*9&

$3 page 33? iiam E912, tha Texas Parks and W11&11fe Department
gEaala be a&&%& :5 3&6 liat Qf ihsse available far maaitaring.

an page $1? Etam &a12% the statug of the chstan taad introduction

managema%g glam fgy the Attwater?s Prairie Chicken National

Wildiife Rafuga g%$ui& be mada claara Releases of bath adults and

@gg mggseg {36% gage &} hava alrewy been made on that refuge.
Shoal& {hag c6%%i$ue? Doea that refuge have a Houstcn toad

managemant p183?

Tha fature

aheuld %e exglai%%5*

r018 6f the Houstonr 296’s c&ptive breeding program

If captive Bred animals are net ta be used

far intr0&uciians (gee [page 46$ 5%), are they suitable for

taxoaamic 33$ ather regearch work? If guitable, the use of captive
bred animals far research cou16 reduce the amount of wild

Collecting reguire&a

$ppreciata the ngartamity to affer these comments and 100k forward

ceaparating in the EQCQVQKY of the Haustcm toad.

ag%:&s
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Dear Dr. Jeheeee: F1Lhifv we

Maw...

S

{matefi3E-te
3

1

t have reee the techntcat Review Draft ef the Housten Teed

Reeevery p1ee. t eeve ee eejer triticieme et the draft, but

have the tetleeteg mteer tommeete to make:

. pt 59 tines 3W7: t eteegree that the study by Martin "revealed

I

that apparentiy the eeeetee was near extietttee.” As one of the

iX”” it) peepte invetvee in ttte study, I ebjeet tn that thts stuey
feued maey Terge ehereeee et Heueton Teeee ever a wide area

et Baetrop County.

pt 15: E think thet tt te eteer that population sizes tn Bastrop
Coeety seem targer fer tee reasens, neither et.whtch is an actuat

increase at pepetettee etzee. First, it was feund during 1979~1982

(due to eightty visitettens to the breedieg Sites beginning in earty

ix-M.% %
January) that Houstee Teees breed eartier thee had been thought;
prevteus studtes were eerrtee out largety after the majerity of

ereedteg at Heuetee teeee wee ever. This was due te the mtscenceptten
(stttt prevatent te this reperte~~see beiew) that Houston Teads ;
breed after were eerteg retest Seceedlyg the ereee surveyed were tw

eet eeeeerabtew~~tee 197ewteez estimates were based ee a survey of

ereas eet erevteeety teeee te eerbeer Heestee teeest the areas that

Brown, Fetterg eee Teeeee eertee stttt have retettvety few Heustee

Teedet

pt t8 {test eeeteeeememereeeet etstrtbetteet: Thte statement ts

eteteedieg end/er te errere there ts ne reesee te suspect that Houston

teede de eet stttt eeeer tn tteerty Ceeetyg tet ee eee (t0 my

teeeteege} tee teetee reeeetty during the ereeetee eeeeee; There

t3 etttt eteety et eetteete habitat ttsereg eed t eeetd be Surprised
tt eeeetee Teeee ere eeeeets A130, tee te the tybrte teeed tn 1982
ie Aestte teeety eteeeetee ter tf there ere ee eeeetee Teeds there?

e. 28 {face at teeeetee}: etttts et at; repertee that Heueton Tead

teeeetee tegeetee jetty eeeeteees ef reeeettymhettEee eeespectttcs
eee etee repertee eeeetee teedtftegesttee teege eeaettttee ef

etee eetteet %;&@e$

Teee gemtete

Kee $eeeftt~3$mgtfeee



gggg $5: ”%%%E& t%gmg $h$g$d be waa$y i3 rgsgaa& E$ wgrm, moist

w?%t%er frg&tg $%&t mgy'%?i%g raia &U$ia FaErusgy Warch, agd April.”
3% i3 gafg?ta$&i$ ig geg th? psrs%$3e%ca af thig migaaaaeptian i5

ihEE regayta ?%%2 m%$cgaceptian srgba%7y r&3a%$ed in the very
an ga?%y &%E%mgigg g? Ea$a%&tigg 3%zeg f$$ Raustgg Taads. if

@x%siigg p$$@%gi%@aa @% Haagtam Taa$3 g%e @aa%t$r&& fa??aw%&g this

3?Q:GC$Eg mggi sf %&% br$e&iag w??? %9 m%$$@&. H%?E%S a? a3.

rggsrteg tkgi Hgasiga Taags %$&e$ w%ga aigthy @aws af ihg graviaus
2& %r3 yisa a%$v& 3% $; Sgriag iEa gag: seve%&? y@&$$ th$3 has never

h%&% assaaiat@& w%%% a %warm, mafst weather fr9%t that may @ring rain."

in {gatg iha %m%t%a%isa a? breeding beEavior %y Haastan Taads has

acngred @urfgg aiggr, &ry spe?ls aver the 1agt several seasons.

GnEy %&ter ?a %h@ Sprimg, whew the bu?k 6? %he breeding is aver,

d$ Haugiag tag$g gss&mb1a at sands primarily $arimg wet weather.

T%%$ $%fgrmati0% is 313% aatabEy abgeat frgm the sectian an reproduction,
@% 16.

{7:

24.",

g: ‘.

Gver a??, the repert seems cemprehensive and accura$e. Hawever,
E s6 b@?ieve tae gbave ahangeg are impertant.

$iHCQVEEy,

*
Davi$ %e 3%??ig

{J $1.155" giamg'isi W
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Bag? 9?. Jehngan,

3 am Sorry for iakipg 50 103$ in returui g my commants on

32131$433.23 "Latzaciuzical gicgviaw graft 0:? the hauaton T025191 :iacovery Pian".

I; smxmrig lig33zi c0m3mm$malsiva gnmu?fam {uuilI will in) intemnasted

i% haaring abcut tha raaults of the VFOyOSQQ research.

1 woald 11km ta yai&% Gut $hut 50 - 73 percemt of malas

,x

waye may (wage $5} Gmly on a 39w 0? the nights, yfimarily at the

ba,g;:;%.3:s.1:1in;:, {file that 530nm female-:3 {25-1% :‘utur‘n t9 that: pond, usually

wiihim thraa migktgg but GRQ even Tntnwninq during a diffeyent

Ezwmp9iswf pa%iia$, Y i yU$ jjiclmnghi figgxygn3 3 :u1& 3::fronizny Euzatem?‘$

132%;ijer *tsilic}; 3E10w the? EI’TLli'fibGi‘ifS and. EJI‘OjIH.)1‘tiOTIS f0? each night.

QERQT 00mmant3 ara Simply thmughtg E had while reaaing the

swa wig CEQCME (Lm{ : :aitiz t?uw 3w*a{;ra :.
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$$$5YE$ Engigggzgg Ewymawmamfma ?%Q?EC?%G%& KEEGEEQCY

@5 A5 w%$wmwa?mw,axazaaaa
‘3‘: mi???"

a; g gig; {)FFICEOF

F‘ES?’ECEEIBEZ3 AND ‘1’iDXEC SUE$?ANCE$

gWE: Rick St%vam$

E$$Eggi$ai Eif&gi$ ”E&&CE
‘

EEE&E@ Ev&lua::@g Eiyigia$

$$%JE$?: %%Vi%w Qi %E&i: &%$$V%Ey $iah %%r the

Enggmger%& gaggiam %@&& {Rafa heagtaasmgis)‘

ng E$$G$ny gi&m pravi$eg iaiarmatiom which @iageis gertaig netiamg

ggagt t$ig 3pgciesa ygggag :: :3 ci&&r Exam the Qxigting papulatian an6 habi~

agi)&$:& pr%aegtad ihgi :%&3@ %EE Viable pmpu3&tians in tha wii&. Secsnjy the

hg$iaat f 2&8 Engian Tgag 3% gay? likgly receivimg substantial pesticidal
{p&5:icmiariy herbi$i&al} @xpagurga

Thg magma ye&$3n$ &${4&eciige are citad &s: a) prabable difficulty in a&apt*
23g :9 climate cha$g@s {i%ara &?garently is 33mg confusian as to the taxmnamic

3* $m$myg $here$33a 3y%$igigmm Gr submgpeaiatbsn cauid acccunt Ear difficulties
3% Shig matar&}; b} habitgt magific&timn and/or 6estruction (this, in my apinion,
is t%@ cigar ana immi&@mt @ggggx new facaj by these populatiang, regandless of the

sywagamy @agstian}s

agrtaiaiy ah? Si&&fi%g a$ 3&rge tracks 0f pin? %3rgst Ear residential

&@& %gziag1%arai 6QV%E@gm@nt :g a majar reagag fmr the aaciine. However, these
gsziviti%g %av& n$$%$$&riiy 1&6 $3 ihg intr$&actiam of mgch higher valumes of

g@giiai&%$ than @rgviaggiy gg%g& E a% aapgy :3 see :53? tha qaastian of chemical

QX?Q$%E% :3 t$%a:%$ gaiigggiy ix zhis plgg m

33% 0E thg fizst 3 have reviewed,
i$ ig gag

E wwigi 13% 2:; aimmgai; 23% 353% {Email} a??? mightial expssure problems
E EQ;$%% 5%: ihig g;%$:@$% E i$$$$ ay &%aiysis 3% th% $$39z19tians Qf the Cfiti+

ggi h&%i:&i ggi athaz kagwa %&Qsz$a i@$& lGC$EiiiESQ These camaantg are affere5

1% :%% h%g% $&&% t%& Egggvgiy T%&m wiii mat mn&era$timatg thg expogura patential.

Fiigig &$& yggi Ewgii%&&ig ES thg f$$t th&t thg iaxgagt 9Q@aiatism of the

nggg Qgggzg i% a&@ %&j&$%gi 3% i%% Egegah%f St&i% $ayk im Eastyop Cauaty?
?%E&Ew &Ei&%$g& tiig ig & mg%gg%& agg yratagia& af@$, it $3 $0: immume ta
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giggg%iai@gi E$%&t@aatg {i&?g% gg5 gm&ii gaale}; ggfiicalariy 3m unugual my

 $%&$@&a$g” di%%&%3 gagggy pggi @ui%r%ak siiuatiaxgg S$Qui$ it $ecamg naaegaw

‘

:3 :i% @gyi 3%? gay Egggaaf EEB‘g $$ig b$gg QQQE& grave invalmabig

M & ngggiagmxaxgg @Efkmmggimw g%%g@fC@K%%‘Wmh$MWQ
ig Egg? &gg&f& gggaggmgaig $a @ggz@ 3&6 abragia Sigh &&t&y $$$lyimg thgga :0

if? ggagiig Eafva; $:&@%% @i Egi$ EgagiQmamgiag &iih@ag% W% @G $ave a igniua&
&

&&$ami g; a$aza &%$%ibigm Q$igg

Eggiazzjgirmi gwgmag ggggggmirg misgiggr am; Wire waitterai mpulatiam at”?

gugjgg: i3 iREQQii$i$% &m& hay$i$iag gx qur@ :hrgaga @ir%ct applicatians, spray

rmjiaKVmiammf{im$%%ggt$it$mxg%gmlemmkm)Emmrmwzmmmmg
@he fGiiGwing ugg pattezmg avg imgiisate&g in my Opiniang ia the potenti&l
exgggure G% 3353 h$u$t3n%m$ig:

w

g%n%ral c3mmaz$i%i gggicgiiurg ~ I, Er F*
w privaigg gmaii $C&i% &g%iauitar@ {inciaaiag fayaivaqgtabig

gay$gmgf Same @E w&3$& may%e vary ciog@ &$ 6%Etain kgawn

3QG$EQS Taad ia$&ii%i%g a&@ br%a&ing pondg ig Epecific
gabmrbam @QVQEG?WQ%$$E M if E, F.

wg$gyin%amgw$$@}w@ggmwcham&a~E,E
w cattle $ippigg w E

w cgtti@ @r&zing/gamg%1aa% m %

w highW&y rightswafwwgy
w E

~ law%$ a%d armam%&t&l$ m {again, may be particularly acute expasure
Egaause Sf appargat s20$e pmaximity of subarbam 6evelapments to known

critiagi habitat} w I? E, F.
w gglf caurga tmrf m

E, E? ?.
w fargstry {miaar} m E. ,

m

ggaatia w&a& CQ%$E@i {&g&i%, thgrg caul& be giqaificant acute

gxpasar% gt kna%n iaa$liiigg in the gubar%am @evelopmemts where

$h$ @3333 &f& RgiHi $3 @Xistg Eany of ihaga iscaiitieg aantain

sartifiqfia: lak%$ waifgg ngg? which are fregumtly twatw far

ggaaiig wgaa aH& magqai&g QantrGl) -

IF 3*

giiwi%&@iam%

E m her$i$i$%

F w Fg$giai&%

E @3mg? S@% a gy%$gimg %%%@ {@r gpaciiic wgzgzggg am Secy 3 labels Es groteat
ngg hgggtgggagigg ?h% m&j&y &x%@aur& 6% th& taa$g frew pggiiai&es in general
QE%%3%% mgswgwwga:%%%$amw;mmnzm%%m%a.w&fmw %u%ngm%mm&
Qtiaf Sa$g 3 laggig w$gi$ gaggggiy b& in th& h&w&g af traiQE$ peapla {hepafaliyi}.
Si%$% iEa $igifi%ati$a Q: :h@ $$%% 3% 33 Eimiia$ {3 g? % cgan%ie$E, t%& Raaavery
ngmg E‘g$ $ig&.& $11$Eigg $g$$i$$g 3%K&s stat& aai aammiy'gffiaiaigg 53% E$P,Aa

$Q$E$ $EE?&E%E? 3%: %zai% Eg $Qggigg $3? $G%$%f%$ %3 the Raga} y%$pla imvmlva&g
;

E$ig anig gagiiy 5% w%g%%& 3223 i&% %@@av%ry ?E&QE$ g$@a$&ti%a&i” pravisiwas‘

$wwggmfbf:@:$gxam$yigammamg

5@%& E%$$i%i@3

$%$* 3

ESSEQ$i$EE Efig$tg a? a;
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we hope these comments wiii assist you in preparation of the agency draft. If

you feei that any of these comments do not warrant revision of this pian, please
respond in your return cover memorandum; Please provide five copies of the

agency draft for our review. .
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SgbjEii; Rsview %% Eaggtg& Ea$d Qaagvery ?%&m *

Ag&acy Graft

$w-w' 2 $5 li$4

E? %&?% rev%@wad the gg%gegi gi&$ 3mg h$V$ magg nagarggg Cammeats %% the

@argigg 3f ihe giaa {a%i&ahg$is yam wiEE maig 6%at WSEE gammamis @ve

gd%i$?%ai $m aatsrg, Eag p%&w wgu?d b9n@f%i by car9fa? editar?&% r@v%ew

gygar ta f%mai%za%%a& ia iggare that i? is pr0$%?3y wgrded. {a ad$itiom,,
%% woafd Eike t6 hEghEig%i 3%e f9136w%&g aammgnis:

:3 ?%$ tagks Eistes in iha Stgggawn Gutiime 536 the %&rrat%yg shgsid be
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gs

’
“

. ti

$$3ES$$$g

E? Setermia&i%@a a? i$g$n@mia gigigg E3 E$$ari$%i $aaagh tg $E

a%&;%5%%ed Ea Sag p?im&$y ggaE {@&g% ii} &a$ th$ Si$3$3w$
Qai%%%@i%&ry&i%gg {Eggk Egg), %3 d939$y$$ marg ihgg :ws $Q%i8$$%$ @f
@‘gia$$%3& %3 $$$: 3 igigg 5}‘ if %t %3 %3i gg Emg@%:& i% %% 3%9aES
& i%g? he 33%m%a&i%$ f$@@ $gri EE $$ bg @gagggga @g g Subt&$k gg$g.,
gggg? 3&23Eg
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PROCEEURES FQR EQNETGRING EXESTING PGFULA?EONS

{88$ Eazyative, Sectian 1&3)

Fiald teams shaa1& he zea$y t3 act on the first latgwwinter night

fallawing a 2&mhour peria& &uring which Chg air gemperatare aces not

fall Ealow 14”C. F0n&s with,k30Wn Houstea Emad pepulatigng sh0u1& be

visited and the number GE Eaaston toads note&. Bree6iag activity (calling

maEas, paifa la ampiaxus), at lack of it, shami$ be nate&. The same

pan&g sh0u1& be visited each year in order :9 make useful ganeralizations

cancernimg year~to~year fluctuations in the breeding pgpulatians.

If conditions permit, calling males should be marked t0 see what

pertian of males in the pon& retura on cansecutive {lightsa

During the day, aging %Gth visual abservatians and @ip nets, searches

sheul& Ea ma&e far eggs 3&& tadpsies. The ageg af eggs an& tadpales

$h931$ Ea estimate& :0 @etermiae the time 0f avipgsiti$n$

%$riag {hage gtu$i%ag ahamges in 1an$wasa patiergg GE ather

faazgrs that may inflae$ca Eaagiaa t9a& papwlatiegs SE$QE$ be mate&.

GthEE %ree&iag amphi$ia$3g agpaaiaiiy Rafa; 3%$ai& 3185 %e ngte&.
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APPENDIX 111

INTRODUCTION PROTOCOL

(See Narrative, Section 4.0)

Introductioeo should be made at localities in the historic range of

B. houetonensie.

Candidate localities for introductions should be surveyed to assure

that no Houston toads occur at that place.

Introductions should consist of eggs, tadpoles, newly metamorphosed

toads and adult toads. Where possible, toads should be marked by toe

clipping to iodieate their source and date of introduction.

Ef houstonensis from natural populations should be used. However,

wildetaken eggs or animals may be reared in captivity to stages that

are the most effective colonizers.

Introductions should be monitored at least twice monthly during the

Houston toad activity season. Evidence should be gathered to determine

the most biologically efficient stages for introduction.

Grc‘iieerilyg an animal introduction should consist of at least 100

egg messee or their prooocte (tadpolee, metamorphosed toaolets).

initially; aeolt toeee should be introduced only for eXperimental

teaeooe‘

Introooetion eftotte et 3 eingle site should continue for at least 5

years. At the eeo of this time data will be reviewed and recommendations

will 5e made for continuation or termination of the project.

Cate shoole be tekeo thet the source population oot be seriously

gepleteog Steioetilgt eot more than 25 oeteeot of tee available egg

eeeeee eeoolo te tetee to eey i year.

i
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SE@R$% @igg Fgg %%@E?@$&L ?G%ELA?E$%S

{Sg% $3gyatigay Sestiam 251)

?he p?@a&&ax& E9: searshiag far 3&ditiana1 Eaugt0$ t0a& populations

13 gimiiar ta that aatiine$ ix gpp&n&ix 119 "Pisce&ures far Honitaring

Exigtiag ?a?al&iiam3”@ Gm gyring aig&ts$ guitahle pan$s an gaady soils

Qatsi$e-ef aka Ragga $E$86$E ragga of the Hemgtgn {03$ shanid he visited.

if Haugioa t0a&s are E6u36, mating c3313 amd enviranmental temperatures

sh9ala %e recar3ed 3%& vauahez spacimens taken and carefully prepared

far sysiematic aa& electrapharetic analyses. Ua&er ma canditiens shsuid

mar& t%aa 13% af the teadg prega%t at oae time be cailected.

Ent%$SEV@ an& extawsiva ia&p@ie seafahes sEsuEd %& made @urng the

@ayg Sagpieg gf all %$Eaai& Egd$gleg faua$ ghggl& %e ?reserved for

lg%azata{y axawiaatiaa$



M72”

A??ENDIX V

DESI$& 0F TAXONOMIC STUDY

{See Nerretive, Section 3.1)

The relationships 0f g: houstoneneis te other toads need to be

investigated thoroughly. The following studies are needed to determine

the systematic statue of the Houston toad.

A) Field Studies - These studies shOuld focus on finding 2. houstonensisyv

and E. emerieenus populations outside their known rangee. Body temperatures

should be taken from several calling males (at least five) and at the same

time water and dry bulb temperatures Should be recorded; and at least 10

and preferably 20 or more specimens should also be preserved. Some

should be prepared for electrophoretic analysis (tissue work--frozen or

shipped alive) and.the remainder carefully preserved for morphometric

enelysiea The areas meet likely to shed light on the systematic relationships

of E3 heeeteneneie are southern and central Oklahoma and northeastern

lexee, eithie and south of the known range of g} ameticanus charlesmithi.

BE'Metieg Call Studies m Thirty to forty calling males should be

reeerded at verieus tempeeeteree at each of three nonhybridizing popula~

tioee within ehe range of E: emerecanue in southern Oklahoma and two

oeee eoeeleEieee ef E: heeeteeeeeie. These cells sould be analyzed

eeeegeeeEieelly eed eeeeeeee.

e?
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C) ElectrOphoretic Staciee w Electrophoretic profiles, using as many

isoeymea as possible, shoulo he prepared for large numbers of bufonid

oopolatioae of closely related species. These results can be used not

only for taxonomic analyses, such as calculation of electrophoretio

distance, but also for mooitoriag of hybridization frequencies (see

Appeadix II).

D) Motphologic Studies e Standard morphometric and other phenotypic

measurements and obeetvations can be used to analyze population relationm

ships. Large samples (25 adult individuals) should be taken from a few

populations that are thought to be pure E} houstonensis and E. ‘3.

charlesmithi. Past morphological studies have not used the available

material to adequately characterize populations, and we have a poor

understanding of the variation in any single area. Care should be taken

to correctly preserve the specimens takena

E) Karyotypic Studies w Recent developments in the study of handing

patterns of chromosomes may help evaluate the relationship of E. houstonensis.

An extensive survey should he ondertaken to locate and evaluate E. a:

charlesmithi, E, woodhoueai9 El houetonensis, and presumea hybrids.


