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Dear Ken: 

I had failed to check my mailbox in Haworth Hall, and did 
not get your letter of 21 ~.ugust until 3 September, but by t.loen I 
was informed through our telephone conversation, and was planning 
to attend the Sharon Springs rattlesnake roundup. My wife, Virginia, 
came with me to the roundup and we arrived at Sharon Springs at 
mid-afternoon on Friday, if- September. We talked with members of 
the roundup committee who were completing their preparations at the 
fairgrounds, but found that as yet no snakes were available for exam
ination. All lodging facilities seemed to be taken at Sharon 
Springs, so we drove back to Goodland for the night. When we returned 
at 8 a. m. Satureay, the snake pit had been installed and there were 
more than a dozen snakes in it, including three large western diamond
backs and several nonvenomous locals in addition to some prairie 
rattlesnakes. we retrieved and processed several of the latter. 

By then snake hunting parties had taken to the field, and from 
time to time through the day, and on Sunday, they returned with the 
snakes they had bagged. It was arranged that the snakes captured b~ 
brought to us for ~Gnnination before they were put in the pit. The 
catch of prairie rattlers totalled 75, including a litter of 18 born 
after capture of the female. Through misunderstanding, 26 of the 
snakes captured, including some brought in late on Saturday, were put 
in the pit without our knowing it, and mixed wit.lo those already pro
cessed, so they could not be includsd in our records. 

On both days we spent most of our time waiting for snakes to check. 
Most snakes were brought in as singles or twos. Many hunters caught 
none, and insofar as we know 3 there were no hunters who got their quota 
of five. For our records each snake was briefly immersed in icewater, 
then se..xed, measured {SVL, tail length and length of rattle string). 
Rattle segments were counted and separately measured. Each snake was 
palpated for recently ingested food {but only one item was found). 
Females were palpated for fetuses {only one had them). On average the 
processing took us less than three minutes per snake. 

We had excellent cooperation from the roundup leaders, Judy 
Withers and Debbie. Fisher, and from all members of the roundup committee. 
cooperation was rnutualJ,v beneficial because our operation \'Fa£ of interest 
to attendees, and often when we were handling the snakes, as many as 
40 people gathered to watch. On Saturday morning we were joined by 
Travis Taggart, a student at Fort Hays State College; he helped us in 
numerous ways on both days of the roundup 



'I'b..ree of the prairie rattlers brought i.n. were of unusual interest. One 
was the fe..rnal~ 'i-ihich after capture bore 18 young (on l Sept.). The number is 
well within the range for Crotalus viridis Viridis, but it is note\•rorthy that 
all the young in this large litter were viable. A large male snake alleged to have 
come from 10 miles north of Sharon Springs~ seemed to be a mutant a.."'ld ~·Jas almost 
unicolor, lackL"'lg the normal pattel~~ Another male~ of normal ap9earance~ 
was of record size for Kansas, officially measure/at 52 inches, and it was involve9 
in a rather bizarre incident. The collector, James Burk o£ Sharon Springs was 
a\·Tarded first prize, and he eventually decided to donate the specimen. to the 
KU Museum of Natural History. We volunteered to delive.!:" it to the Nuseum, and 
it was entrusted to our care, securely bagged. But as we were preparing to 
leave Sunday eva~ing, the bag wi~~ the snake disappeared. Roundup leaders were 
notified, but despite a general alert, it could not be relocated. On Tuesday 
morning Judy Withers phoned me at Lawrence to let me know that the mystery was 
solved: Mr. Burk had had second thoughts about donating the specimen and had 
retrieved it without telling anybody. Later that evening he told Debbie Fisher 
what he had done. 

It \'laS disappointing that the roundup turned out to be so unproductive of 
data, due to the meager catch, but the records do show some interesting trends. 
I want to thank you for this opportunity to investigate Crotalus viridis ecology 
in western Kansas~ ~~d I am sure that these records will be of much interest for 
comparison with findings from field studies of the species that have been carried 
on in remote parts of the range such as California, Wyoming and British Columbia. 
Enclosed is a "Prelimina.rt.t Report" on the roundup~ and an invoice of expenses 
incurred. Thanks again! 

Sincerely~ 

Henry'}~tch 
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PRELIHINAR:t' REPORT ON SNAKES OF THE SP-ll.RON SPRINGS ROUNDUP 
SEPTEHEER 5-6.1 1992 

Imported ~a~: Three western diam~ndbacks were brought by the team of snake-

pit performers. Evidently these snakes were "fixed" in same way, and serJ-ed 

for s t.m1ts, as when perforn1e:r-s crat·iled L11to a sleeping bag containing t..!-J.e 

live rattlesnakes. The roundup committee had plaiL'1Ed to have a large shipment 

of western diamondbacks for the pit, but the company they had contracted was 

unable to supply them. .Z\ red-tailed Columbian boa was on display. 

Nonvenomous snakes brought inEz hunters: Those seen include 3 Heterodon nasicus, 

3 Tantilla nigiceps, 2 Pituophis cateni£er, 2 caluber canst~ictor, (ad. & juv.) 

1 Masticophis flagellum. Some of t~e larger ones had bea~ placed in the pit 

with the rattlesnakes. 

Prairie rattlesnakes captured (all from Wallace and Sherman counties): 57. 

Se.."< ratio in the 31 prairie rattlers e."<:amined: 25 males to 6 females. 

Size, age and rattle segments: For the male snakes that retained the natal 

button, its diameter averaged 5,07 ±0,126 mm (N = 9), Successive rattle 

segments averaged 6,36 ~0.099 (N = 14), 7.76 ± 0.100 (n = 15), 9.12 ± 0,124, 

(N = 16), 10,18 ± 0,143 (n = 17), 11.09 ±0.168 (n = 17), 11.84 ±0 •161 

(N = 14), 12.40 ±0,151 N = 9), 12.90 ± 0,228 {n = 4), These figures were 

utilized to estimate the number of rattle segments lost by snakes having 

incomplete strings, For instance in a snake having five rattle segme.~ts, the 

pcsteriormost llmm in diameter, it could be assumed that five._ terminal rattles 

including the natal button were already lost, and that snake's total would 

be :ten·_ segments. Of t~e 31 snakes e."<amined, 16 still had the terminal 

button or part of it, with strings of four to ten segments, and 14 others had 

tapered strings, so that even though some segments were missing, the approx-

imate total could be estimated with some assurance. Only the record sized 

male could not be aged in tbis way, and even this large snake had some taper 

to its five segm~~ts, with diameters of 16.6, 16.1, 15.4, 14.B,and 14.8 mm, 
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and SO HaS still grO\Ving a 

At t..l)e end a£ the birt.i-ling season in early fall, neonates rnu.st be the 

most nu.rnerous age-group by far, but none was captured by the hunters. No 

doubt some were Corn before the roundup, but were missed during the hunt. 

One-year-old snakes should be the second most numerous age-group, but only 

one of the snakes captured was definitely in this age-class (SVL 580 rn..rn 

with three rattle segments plus the button), In other field studies also, 

young, including neonates and one-year-olds have been consistently under-

represer:tted. Evidently they are more secretive and harder to fir:td than 

larger snakes, Nearly all the snakes in our sample are assigned ages in the 

range two to seven years, with two-year-olds most numerous and fewe~ in each 

successive year class a In the follovring listing, individual snakes are 

arranged according to probable age group, with sex, snout-vent length in rnrn, 

and number of segme..'lts in rattle string (with missing segments included) 

for each. 

l year 2 years 3 years 4 years 5 years(?) 6 years (?) 7 years(?) 9 Dr more years 

.. 580 4 <5 828 7 
a 840 7 
a 800 7 
a 789 7 

<5 950 8 a 938 9 a 1020 11 a 1038 11 a 1063 13 a 1208 17? 
a 832 8 a 903 10 a 950 11 a 1010 11 a 1048 14 
a 815 8 a 860 10 a 940 11 a .948 12 
a 805 8 .. 882 12 

a 785 7 0 910 8 ~ 

a 775 6 !i1 785 9 
a 732 6 
a 683 6 

!i1 802 7 
!i1 780 7 

Visceral samples: Visceral samples were collected during the butchering operations 

with material potentially useful for study of reproduction, food habits, 

and parasites, from 27 snakes, Only one snake had food in its stcrnach 

(13-lined ground squirrel) but others may have identifiable food residues 

such as mammal hairs in the hind gut. 



-3-
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Discussion: From previous field studies of Crotalus viridis it is known that 

at the ti.rne a£ spring emergs'"'lce first-yeaJ:.~ young have only one rattle segment 

{the button) or tr.vo segments, while second-year young most often have five 

(four plus the button), and third-year adolescents have seVE-Tl. or eight segments. 

The snakes of this early Sept~~er -roQTl.dup sample had at least sLx or seven 

weeks of activity ahead before hibernating, and some at least might have 

gained another rattle segment by t..i-J.e..TI. Age of each individual was estimated 

on this basis for the graph and listing included above. 

The snakes captured consisted essentially of adolesc~~ts and young adults, 

mostly males. Because of the meager catch, with fe1v reproductive females, 

it is certain that the roundup had no deleterious effect on L~e population. 

Roundups held at this time of year would not deplete the snakes, but the 

hunt would not be satisfactory ·to·the roundup organizers. The scarcity of 

might 
females among the snakes caught be due to the j;act that during the birthing 

season they are not feeding and are staying under shelter. However, the s~~ 

ratio was biased in adolescents too, with eight males to two females. Among 

neonates of two litters (one still-born) there were 15 males to 11 f~~ales. 

T9e low incidence of snakes containing food in their stomachs may be an 

indication that many were captured before the roundup week-end and kept for 

the event. Probably that was the case for at least half the snakes taken. 

en both days of the roundup weather was moderately favorable, with mild 

temperature (mostly 70s) and some overcast. Hunters were guided to areas 

known to have snakes. However, the snakes were widely dispersed (in 

contrast to those emerging from hibernacula in spring), and none of the hunters 

captured many. 
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DIVISION OF 
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· Hawon:h Hall 

M.!."'. Ken. Brunson 

Qgoar.menr of Svstemarics and E.calagy Telephone: (913) 364-4303 
11 Nay 1993 

Kartsas Nildlife & Pa:::ks :1 Operations Office 
RF. 2.~ Box 5d_;; 
Pratt, KS 67124-9599 

Dear Ken: 
Enclosed is my roundup report.~ based on considerably mare. 

data ~~an the last one. I hope that further data and conclusicns can 
be a~t~acted from visceral samples. At the butche~ shop they saved 
a good se~ies of viscera for me, but I have not yet checked these. 
That chore probably will 'be quite ~L~e consurnL,g and will involve 
preparing a refe~ence collection including mammal hairs far ccrnpariscn 
with gut residues. Usefulness a£ ~~e viscera is limited by the fact 
that they are nat individually labelled, as I was ~at pres~~t at the 
butche~ing but was concent=ating on the live snakes. Besides prey 
records, tCe viscera should reveal more about reproduc~ive states, and 
provide clues as to whet~er. I missed eggs L, the abdami~al palp~~~ 
of f~~les. I am much puzzled as to why so few f~~ales were found to 
be ovigerous. 

Thanks again for t.i-Jis Oflpo~tunit-y to study a large sampl2 of 
·Crotalus viridis. 

Sincerely 

0:) J~u'-"-1 
HenryS. Fitch 
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P~oven~~ce of sn~kes, anC coll=ctL~g success 

Because of UI1saasonable cold, high wind, and overcast on the firs~ day-

o:E the roundup.1 Saturday, Nay 1, fe".v hu...t1ters took to the field and no snakes 

were found, but 79 prairie rattlers weighing 67 pounds and 3 cunces were 

already on hand from recent hunts d~ing more favorable weat~e~. The majority 

T,.,.ere f:!:'om Wallace County or counties adjoLr'ling, but several lots •:..-ere from 

mare ra~ote locations. By weight, more than a third were f~cm near ~orland, 

Graham County (about 91 mi E~E SP~~on SprLt'\gs) and about 10 perce~t were from 

Anthony, Harper County (224 mi 52 Sharon Springs). The snakes brought in on 

May 2 are believed to have come £rem Wallace or nearby counties. ll.ccording to 

hunters' stata~ents many of the snakes, perhaps all of th~~, were associated 

with prairie dog b~ows where t~ey probably had hibernated. Insofar as ~t'\DWn, 

no snakes were found in aggregations. Most were found singly, scme were L, 

pairs. Few if any hunters collected L~e bag lL~it of five snakes and mast 

caught none. 

Composition of the population: size, sa..'C, fecundity, number of rattle segments 

The sample obtained provides information concernL~g such matters as sex 

ratio and annual age groups in a relatively undisturbed population. Clues 

are prov-ided concerning growth rates, rattle production and longevit-y. The 

sample is especially.significant far comparison with the large series obtained 

by Klauber (1956) from hi.bernacula near Platteville, Colorado (180 miles north

west of Sharon Springs) and from a series of 70 live snakes ~~amined by me 

(Fitch, 1985} i~ late April and early Hay in t_l-).e Cimarron National Grassland 

( 120 mi s saaron Springs), and from a se=ies of 30 snakes examL.,ed at t.l;.e 

Sharcn Springs ralliidup L1 early Sept:.rnber 1992. The present scruple had 92 



snakes: 50 male:::: (SS.G%} and 42 .=e:lal=:s (44.4;::;) . .Cor 70 aCult.s and aC.cl.::sc.::nts 

the sex ratio '"..ras appro:<i..rnately the same: 38 males to 32 females, 

The rolli!dup rules stipulated that only snakes exceedinr; 18 i.J.""lches in length 

should be collected, the~efore first- and second-year young were not ·well re-

presented. There were fi~re first-year young ( 284 to 355 mm snout:-Ve!lt. [S-V] wit 

one or t~.,ro rattle ses;ments) a..rrd 16 second-yea:!:' young (500 to 650 mrn) mostly 

wit.h. four rattle segments (three to five). These young were only c.bout 22% 

of the sarnpl.:.=._, but L'"l the Ciua:!"ron Grassland sample, freer from bias_, 35 .,6% 

were irnma ture . 

The most s~prising finding for the prese~t sample was the low L!ciCerrce 

of fecundity i !1 -females. Of 32 that .. ..,-ere potentially mature ( e:-:ceeding 700 

mm 5-V, with eight or more rattle segments) only S~{ {18.7%) had yolke~ follicles 

detectable by abdominal palpation. By way of cont:!'astJ in. Klauber's Platteville 

series about half the adult fa~ales were gravid, seeming to indicate a biennial 

cycle, and 14 of 20 ( 70%) from t.'Ie Cimarron Grassland in 1984 had '.yolked 

ova, Low fecundities with litters spaced several years apart occUY L~ northern 

populations of rattlesnakes but are not to be ~~pected in Kansas. The 

possibilities have to be considez-ed that i..rt s~e gravid females I failed to 

detect ova that were present (although usually they are readily evident)J 

or that 1993 is a 1'bad year" for reproduction because of an unfavorable Yrea "!:her 

sequence and/or scarcity of prey. Egg counts were obtained from the females 

palpated as follows: 6, 8, 12, 12, 14 (mean 10,4). 

In Table 1 the 92 prairie rattlesnakes in the sample are classified 

according to sex, size (mrn 5-V), number of rattle segments and probable age. 

The most nume~ous group (17) consists of those w-ith ccrnplete rattle st=:_!l.gs 

of seven segma11ts (6 plus button), and the second most n~~e~ous {12) consists 

of those with fou~ segments ( 3 plus button); these t~vo grou.;:s are recagT".ized 



as re9resenti..r1q annual age coho~-::.s -- second and third yea..:- yoL:J.Lg, r-sspecti~iely. 

1-Iuch smaller snakes ~.vit...~ only- one or ~.;a seqment.s represent: t.~e fi=st-yea..~ 

cohort. It is r.oteT:IOr"thy that i:r my 1984 Cimarron Grassla:ild sample and in 

Klauber's Platteville sa...rnple the modes for first-, second- and third-yea.!:" 

cohorts are, respectively: one, five and eight rattle seqments, Compared wiLh 

these the SP~ron Springs snakes a~e somewhat retarded, but correspond better in 

~~eir develofment with populations studied in northweste~ Utah_and cen~al 

California. It is not known how much stage of development varies from year to 

yea::.-, L"'lflue..T!ced by vagaries of the \veather and other environmental factors. 

Many of the larger snakes L"'l the Sharon Springs sample tad L1cornplete 

rattle strings, Tdith the button and other distal segments. rnissL1g as a result 

of wear or accident. However, ev·er/ one of these large snak~ had a tape~ed 

rattle string, and from the size of the te~nal segment the number of missing 

segments could be judged. Table 2 shows mean sizes of rattle segments from 

the first (bUtton) to Li-J.e eleventh. Similar tables were const_"'!lcted for the samples 

from the Cimarron Grassland, 1984, and Sharon SprL~gs, :sept~~er 1992. All 

three showed VEr'./ similar trends but differed L'1 minor details. The measurema'1tS 

wer·e to the nearest tenth. of a millimeter and were of t:.~e greatest (vertical) 

diameter of the rattle. 

In Table 1 L~dividuals with L~ccrnplete strings are indicated with asterisks, 

and the numbe~ o£ segments shown includes those that were missing. Third-yea!: 

adolescents wit.h. sev·en-sesme._flted rattle strings are relatively numerous, and it 

is evident that numbers taper of£ rapidly in alder annual cohorts, althou~h 

it i·s nat feasible to assign specific ages to individual large snakes. Ty9ical 

sixth year adults are believed to have rattle strings of about 12 segments and 

lengths S-V bet~.vee!l 900 anC. 1000 mm. Only t":.;o snakes seemed to be older. AIL11Ual 

adult martali ty ·may be around 5 Q;>.;; or higher. 



Population st.udies of ra;:tlesnak-es a:::~ facilitated by the fac-:: t~aL. 

each snake car::::-ies a record of its own growth in its rattle string; with t..l!e 

sas;ments :reflect.i!lg the size of the snake 'Ovhen each slough occurred~ The 

spongy- consistency of the rattles after soaki..11g in icer..ratez-, and occasional 

cracked or broken rattles, anC t..~e squi~ing of the live snakes hinde~ed pre-

cise measura~ent. Gains in sizes of successive rattle segma~ts do not para-

llel exactly other parameters of grmvth such as body length and weight. There 

is allomet:=ic r;rowth and bodily proportions cha'1ge subtly f:::-crn small to large 

snakes. Overall 1~'1gth increases a little more rapidly than rattle diameter. 

The mean ratio of the diameter of the basal (proximal} rattle segment to 

snout-vent length changed as follows in snakes of different sizes~ 

first-year yonng ( 284 to 355 rnm S-V Li 5) 1.56% 

adolescents (600 to 700 mm S-V in 8) 1.59% 

small adults (700 to 800 mm S-V in 17) 1.48% 

medium adults ( 800 to 900 rnm S-V in 10) 1.45% 

large adults (900 to 1000 rnm S-V in 9) 1.37% 

largest adults (1000 to 1100 l11lll s -v in 4) ' 1.34% 

Table 3 shows the trend of growt~ in Sharon Springs prairie rattlesnakes, 

based on the relative sizes of successive rattle segments in each string. 

It is evident that growth is most rapid i..~ the youngest snakes and becomes 

progressively slower after each successive slough, that growth slackens more 

rapidly L~ ·f~~ales than L~ males, and that slowing is most abrupt after the 

fift..l-J. rattle segmen.t (typically at about t..~e end of the first full growing 

season). 

Food habits and economic bearing 

One of the snakes on hand on ~·lay l and three of those brought in an May 

2 had detectable feed items in their stomachs and these were palped up to 



thei.:- Sleuths ~cz- ide.11tifica. ~ion. The prey, ,Fartly digesteC, incluC.ed 2 ~rourtci 

squirrels ( 5pe.::::r,oohilus tridecL. .. nl.i.:.."leatus), l woodra t ( Neotoma floridana) r and 

l vole (~ricrotus och.rogaster). Hast of the snakes had empty stomachs, but addit-

ional prey id~Dtifications probably can be made f~am residues such as rna~al 

hairs in the hind gut, and a subst~"ltial series of entrails were saved from the 

roundup butcher shop. One large fe..rnale snake had remains of both ~OU.'T'ld squi~rel 

and vole. Predation on rodent pests by t~is species of snake is well known ar.d 

needs to be considered in assessing the overall econcmic beari...rtg. 

However, most ranchers consider the prairie rattlesnake to be a pest, and 

cite L~stances of mortality in thei~ livestock as a reason for el~uLDatL~g the 

snakes from thei~ r~11ge lands. One local rancher bBd a more tole~ant outlook 

and assured us ~~at over 17 years ~is losses ~~d been negligible, perhaps two or 

three calves • On his ranch seve~al yau..'"'!g calves are bitten. each yea~, bu-t wit:.1. 

proper ~eaL~ent L~ey nearly always recover. The calf is usually ~itten on ~1e 

face when it comes to investigate the snakeJ failing to heed the wa~ning rattle, 

and ~~cessive swellL"lg of facial tissues may result in death from as9hyxiation 

or inability to feed. The standard remedy is to insert a stomach tube and provide 

a meal of concentrated formula. A single feeding usually suffices to assu~e recovery 

The bitta~ calf must be approached cautiously and restrained for t~eat~ent wit~out 

a violent struggle or a chase, which would reduce its chances of su_~ival. If 

facial swelling and tissue damage is so severe that insertion of a stomach tube 

would involve trauma and further inju_ry to the oesophagus, a second option is 

to adrnL~ister an intraperitoneal L11jection. Our informant stated that adult 

cattle aL~ost always recover from snake-bite wit~out treatwent. However, 

mortality from othe!:" causas such as "lumpja~.;" is often erroneously blamed on 

snake-bite, and t!"le risk of mortality from snake-bite in range cattle is exagger-

a ted. 



FunCi.ag f::-om the Kansas Depa~ent of Y.lildlife and Parks is gratefully 

ack..:.J.GHledged. ll.ll data obtaL""led. at the roundup was recorded by my wife, 

v-i.=ginia 1 leavin~ me free to conce..f"ltrate on handling "t.!~e snakes and greatly 

e:.::pedi ti..11g ou:ropera tion. This study could not have been made ~vithout the 

full coopel':ation of the Sharon Spr~11gs Roundup committee, and special ~~anks 

a~e due to rounCup leade~s Judy Withers, Sharon Walker and Debbie Fishe::-. 

Members of the O.!"ganization Fangs and Rattles were promLJ.ent in roundup 

activities and were cooperative in the logistics of routing snakes to m~ for 

e.xarnination before they were consisned to the "pit" for display. 
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Table 1 Sex, Size, Number Of Rattle Segments, And Probable Age In Prairie llattlesnal<es 

At Sharon Springs, May 1993 

Fourth ? Fifth to eighth ? Probable age ~r) First 
11a t

5
tle segment -':r·---2-

Second 
--3------4------g--

Third -6------,-- __ § ______ § __ Io------yy------y2------I3 ______ I5 
num er -
Snout-vent 

length 

( mm. ) 

Females 

Snout-vent 

length 
( IIIII! • ) 

302 

284 
315 

318 

355 

SOD 

56U 
565 
574 
585 
608 
610 

504 
570 
586 
602 
620 
650 

560 
565 
574 
585 
608 
610 

620 
622 
650 
710 

640 

628 
670 
710 
715 
740 
785 
790 

702 
728 
730 
763 

720 
750 
750 
750* 
748 
770* 
780 
815 
820* 

670 
690 
710 
758 
772 
780 
784 
823 

755 
795 
840 
870 

760 
792 
BOO 

865 

Al2 1 

8il o• 
045 
888 
890 
910 

760 
808* 
860 
910* 

870* 

820* 
820* 
890* 

* Number of rattle segments estimated, as some were missing 

908* 
918* 
940* 

1000* 
1010* 
1010* 

890* 
900* 
950* 

090* 

940* 
1 oon• 

798* 
824* 
850• 
930* 
947* 

1000• 970•• 

845* 



Tabla 2 Ve.r-tical Dia..:.uete.=s (mm.) Of Sl.!.ccessi~.le ?..a.t.~l~ s~gme.'"lts 

.:rom E:irst (Button) To Eleve..r1th 

Hales Females -------------------------- ---------------------------
N ::: range H X. range 

17 5 . 40:::.0. 09 4.4 to 6.7 17 5 .45±0. 09 4.9 to 6.1 
33 6 .51::;0. 09 5.4 to 7.5 22 6.68±0.10 5.5 to 7.6 
34 7 ,67::;0.09 6.2 to 8.6 25 8.00±0.13 6.7 to 9,0 
37 9. 06.:::.0.11 7.8 to 10.4 28 9. 26±0 .13 7.5 to 10.1 
33 10.31:::_0.11 9.4 to ll.l 28 l0.41:t,O.l8 9.0 to ll.7 
32 ll.l3:t.O .10 10.4 to 12.6 30 ll.26-:t.0.10 9.1 to 11.7 
26 11.80-i;.O.lO 10.8 to 12.9 24 11.65j;O.l4 10.7 to 1? -__ • .:J 

16 12. 28±0 .18 11.1 to 13.4 19 11.89::;0.18 10.6 to 13,5 
13 12.8 0::;0. 25 10.6 to 14.1 15 12.21±0.24 10.9 to 14.0 

8 12.80.±.0,38 ll.3 1 to 14.1 12 12.41±.0.30 10.9 to 14.0 
5 13.56 12.7 to 14.3 12 12.41 10.0 to l3 .s 

Table 3 Growt}} In Praixie ?.attlesnakes; Mean Percentages Gai.:.'1ed 
In Wid~~ Betwea~ Successive Rattle Segments 

Time 

Autumn after birth 

First full 
growing 
season 

Second full 
growing 
season 

Third full 
growing 
season 

Rattle segme..'l'lts 

first . to. second 

second to thi!:d 

t.,i.rd to fourth 

follz:-'""~ to fifth 

fifth to si."<th 

sixth to seventh 

seventh to eighth 

eighth to ninth 

~2;centaqe ga4 ned 

28.6 
0 

22.6 

17.8 19.7 

18.1 15.8 

13.8 12.4 

7.9 8.2 

5.1 3.5 

4.1 2.1 

4.2 1.6 



Discussion: From previous field studies of Crotalus viridis it is known that 

at t..ite ti.rne of spri..Dg emerge..:.'"lce first-year young have only one rattl::: segment 

(the button) or bNo segments, while second-year young most often have five 

(four plus t~e button), and third-year adolescents have sev~~ or eight segments. 

The snakes of this early Sept~~er -roundup sample had at least six or seven 

weeks of activity ahead before hibernating, and same at least might have 

gained another rattle segment by then. Age of each individual was estimated 

on this basis for the graph and listing included above, 

The snakes captured consisted essentially of adolescents and young adults,, 

mostly males. Because of the meager catch, with few reproductive f~~ales, 

it is certain that the roundup had no deleterious effect on the population. 

Roundups held at this time of year would not deplete the snakes, but the 

hunt would not be satisfactory 'to ·the roundup organizers. The scarcity of 

might 
females among the snakes caught ·be due to the pet that during the birthing 

season they are not feeding and are staying under shelter, H'owever, the se..x 

ratio was biased in adolescents too, with eight males to two females, Among 

neonates of two litters (one still-born) there were 15 males to 11 fe..~ales. 

Tl;le low incidence of snakes containing food in their stomachs may be an 

indication t~at many were captured before the roundup week-end and kapt for 

the event, Probably that was the case for at least half the snakes taken, 

<ln both days of the roundup weather was moderately favorable, with mild 

temperature (mostly 70s) and some overcast, Hunters were guided to areas 

known to have snakes. However, the snakes were widely dispersed (in 

contrast to t~ose emerging from hibernacula in spring), and none of the hunters 

captured many. 
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THE SHARON SPRINGS RATTLESNA!CE ROUNDUP 
April 29-Nay l, 1994 

Organization! Attendance! and Monetary Aspects 

"An estimated 1300 people participated •... from Kansas as well as guests 

and hunters from Oklahoma, Colorado, Nebraska, Pennsylvania •••• a total of 

310 rattlesnakes turned in weighing 252 lbs •..•• The Pride organization sold 

2 
192 pounds to the buyer with the balance being butchered and eaten at the show." 

Three prizes were awarded for the largest snakes: first, 52 inches (snout to 

' base of rattle), 2 pounds; second, 51 l/4 inches; third, 50 l/4 inches (two 

snakes of this length tied).
2 

About 60 of the prairie rattlers carne from wallace County. The remainder 

came from Ford, GrahamJ Hodgernan, LaneJ LoganJ MeadeJ NessJ ScottJ SheridanJ and 

Trego. There were 29 registered hunters with permits; some of these did not hunt 

because of the unfavorable weather. Snakes were purchased from the hunters for 

40¢ per pound, and those not butchered (192 pounds) were sold to the dealer for 

8 
50¢ per pound. 

Most of the snakes collected were on display in the pit, a canvas enclosure, 

open on top. The admission fee was $4.00, The Fangs and Rattles team from 

Granbury, Texas, was on hand and performed daredevil feats in the pit to entertain 

spectators. The snakes tended to be torpid because of the cool weather and had 

to be warmed with electric lamps to make them active enough for the show. An 

announcer was constantly talking over the loudspeaker, describing activities 

of the snakes and performers, with interludes of country music. Belly-dancers 

added to the carnival a'trnosphere. Our own activity in processing the live 

snakes also provided part of the show and at times we had sizable groups of 

spectators. From time to time when groups of snakes were butchered for meat 
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the butcher shop was a point of attraction. Also, there t.-ws a display a£ 

various kinds of Kansas snakes, both venomous and harmless, in individual cages, 

with labels identifying species and providing textbook information about ranges, 

habits and life histories. 

Although one original objective of the roundup was to exterminate the snakes, 

eliminating the hazard of snakebite for landowners and their livestock, the 

roundup committee has become more conservation-minded and has designated five 

areas of two to 21 square miles (total 88 square miles) within wallace County 
' 

as snake reserves where hunting of rattlesnakes is not allowed. 8 

Biological Data 

Procedures. As at the 1992 and 1993 roundups I processed as many of the 

live snakes as time would allow. My wife, Virginia, recorded data as I examined 

the snakes. Travis TAggart, a student from Fort Hays State University, helped 

me with manipulation of the snakes and also took charge of the collecting and 

labelling of viscera during the butchering sessions. His services were especially 

critical during palpation for egg counts; he controlled the front end of the 

snake, allowing me to use both hands for palpation at table top level, and 

results were more satisfactory than in earlier operations, when I held down 

the anterior end of the snake with my foot and palpated the abdomen at ground 

level. 

Students from the University of Kansas, David Reber, Alison Reber, and 

Randy Reiserer, attending as observers for the Kansas Herpetological Society, 

also helped in various ways with the processing of live snakes, as well as 

answering the many questions from interested spectators. 

The procedure followed was to immerse the snakes briefly, ten or twelve 

at a time in a barrel of ice-water to cool them for safety in handling while 

they were semi-torpid. Minimum data for each included snout-vent length (SVL), 
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tail length, lengL~ of rattle string, diameter of each rattle segment, sex, and, 

in females, nwnbers of oviducal eggs if any could be detec·ted by palpation. Batches 

of snakes Here retrieved from the communal pit for processing, and returned there 

afterward. To identify the snakes already processed and avoid duplication, ,.,e 

marked each one Hith a small spot of white paint on top of the head. From time 

to time we were informed that a lot vms going to be butchered and in these cases 

we tied a nwnbered tag to the rattle string. When the snake was butchered, the 

tag was removed and kept with the viscera to identify these internal organs with 

e~ternal measurements. 

Data were obtained from 163 snakes, about half the total captured and 

viscera were obtained from 61. Also, we were given data from 15 snakes butchered 

before we arrived; these included four females, all of which had eggs, The 

visceral samples (including those from 1992 and 1993) have not yet been a~amined, 

but will serve to verify egg counts from palpating the live snakes, will provide 

prey items from the few that had fed since emerging from hibernation, and perhaps 

in others will provide prey residues such as identifiable mammal hairs still 

retained from food eaten the previous season. Also the viscera are a potential 

source for .parasites and for shed fangs. carcasses of some of the snakes butchered 

had . parasites in the muscle layer beneath the skin. These have not yet been 

identified. It is unlikely that they would be transmittable to humans, and the 

parasites would be killed by cooking. 

Size, age and the rattle. The measurements of snakes and the counts and 

measurements of their rattle segments will serve to reveal the age structure of 

the population but individuals beyond adolescent size cannot be aged ><ith precision, 

It is known that in first-year Crotalus viridis emerging in spring, most still 

have only the natal button, some have a second rattle segment, few have a third.
4

'
6 

For second-year young in spring, five rattle segments is the mode, Both first-year 



and second-year cohorts were mostly missing from the roundup samples. Third-year 

snakes are adolescents or young adults; most of them have either seven or eight 

rattle segments (if their strings are complete), and they make up the largest age 

.5 
cohort in the roUL"ldUp sample. Some of the snakes \·lith eight segments may be in 

their fourth year; certainly there is some overlap in number of segments between 

three- and four-year-olds and overlap increases between older groups, In the 

1993 roundup sample the ratio of seven- to eight-segment strings was 17 to B5but 

in 1994 it was 29 to 30, The changed ratio probably reflects more accelerated 

development in the latter group which may have had a better, more abundant food 

supply or lived in better habitat. Provenance of these two annual samples was 

different, but with considerable overlapping, 

For fourth-year snakes nine-segment strings probably are most typical, 

Field studies of C. Viridis in other areas have indicated that in adults average 

3 Ll 5 6 
annual gains amount to more than one but less than two segments. '-• ' The 

largest snakes in our sample might have been 10 to 15 years old, The largest 

measured (SVL 1030) had 12 rattle segments of almost uniform width (14,4-14,2 rnrn) 

indicating that he had already attained his large size perhaps eight years ago 

and it must have taken perhaps six years to grow to that size, Fourteen years 

is a reasonable age estimate, but he may have been several years younger or older, 

if his growth was faster or slower than average, 

The four prizewinning snakes were measured in inches overall. length; 

converting to metric and subtracting eight percent for tail length, SVL was 

calculated as 1214, 1200, 1153 and 1153, hence, they exceeded by 12 to 18 percent 

the largest in our sample, Perhaps a dozen other large snakes were held back from 

the pit to be entered in the contest. Hence, our sample was biased not only in 

missing most irnrnatures (first-year and second-year cohorts) but also in missing 

an estimated nine to ten percent of the largest (and probably oldest) adults, 



Reproduction. The spring roundup corresponds ~vi th the rna ting sea·san of 

c. viridis. Eggs, already ovulated, could be palpated in the f~~ales' abdomens 

as soft lumps that seemed to average about 24 x 17 mm but with considerable difference 

between females. Of 69 apparently adult females, 52 had eggs and 17 had none. On 

the morning of April 30, snakes were sufficiently benumbed by the low temperature 

to be handled safely and, abdominal palpation was greatly facilitated by handling 

them dry. At other times when snakes were handled after immersion in icewater, 

palpation was more difficult, even after partial drying with paper towels. Counts 

by palpation probably are not one hundred percent accurate, For instance, t>TD or 

more eggs that are closely adherent may be perceived as a single lump, The margin 

of error in palpation can be determined by checking the visceral counts with those 

made by palpation on the same females. Egg co~~ts averaged 11.04 ± 0,49 (3 to 20). 

As usual in snakes, larger and older females were more productive than smaller and 

younger ones. This trend is shown in Table 2. 

In the Kansa~ population reproduction is essentially annual, with 75 percent 

of females having yolked eggs, and most of those lacking eggs are adolescents of 

the third-year cohort. These findings conform with previous data concerning 

southern viridis;· Aldri¢\ge, in New .'Hexico, found 73 percent of 44 females to be 

1 fecund , and in Morton County in the southwestern corner of Kansas, I found 14 

d 
(70 percent) of 20 adult females to be gravid,- HOI<ever, in the northern Great 

Plains (South Dakota, northwestern Colorado), there is a well-defined biennial 

6 7 
cycle, with individual females reproducing only iri alternate. years. ' 

Shedding of fangs. Each maxillary bone has two sockets, side by side, 

designed as bases for the fangs, The fangs are shed at intervals .. Over sever-

al days .·he bony base of the fang dissolves, the fang loosens, detaches, and 

is swallowed with the food, Meam<hile a replacement fang has grown into the 

alternate socket. The last 25 snakes that we processed were e..'<amined for loose 



accessory fangs. Twelve snakes had an extra, loose fang on either the left or 

right side and one had an extra fang on both sides. !-lale fangs averaged 0. 955 

percent (0.82 to 1.09) of SVL (N = ll), and female fangs averaged 0.881 percent 

(0.84 to 0.96). The high incidence of loose fangs indicates that shedding occurs 

frequently, but there may be seasonal changes. 

Conclusions 

The 1994 roundup, like the two preceding ones, probably made little impression 

on the prairie rattlesnake population of the state. The hunt was diffuse, dis-

tributed over much of the High Plains area, in eleven counties that cover thousands 

of square miles; in good habitat there may be dozens of prairie rattlers per square 

mile. The 310 snakes harvested are probably a minuscule part of the population 

in the area hunted, and probably a much smaller number than those that are traffic 

casualties annually on Kansas roads and highways. Unlike more northern populations 

of Crotalus viridis which gather in large wintering aggregations that are highly 

vulnerable6 , those in Kansas seem to hibernate singly or in small groups. However, 

there may be many in different burrows within a prairie dog town, and persistent 

hunting over a period of years could eliminate such a colony. Prairie rattle-

snakes in Kansas have already undergone drastic reduction from hebitat loss as 

areas formerly supporting natural vegetation have been converted to cultivated 

fields, and prairie dog towns have been reduced to a small percentage of their former 

extent. 

The most significant findings from the snakes of this roundup are that Kansas 

c. viridis usually mature in their third year and ·that most females produce a 

litter each year. Therefore the reproductive potential is relatively high 

comparable to that of .SO· atrox in Oklahoma and Texas. More northern rattlesnakes, 

c. horridus in the East, C. viridis in the central and western U.s., require 

more than three years to reach maturity, and individual females produce only 

biennially or even at three- or four-year intervals, with a much lower reproductive 



pot_%tifil. The relatively high reproductive potential of Kansas _g. viridis 

and their dispersed distribution vrhen they are hunted in spring suggests that 

they will be resistant to new mortality factors such as the roundup and will 

continue to thrive unless the pressure on them increases. 
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Table l. Correlation of Rattle Size, Numbers Of Segments, Body Size, And Age (Years) In 

Crotalus viridis From 1993 And 1994 Sharon Springs Roundups 

Number of rattle 
Males Females Age in 

• -' segments (actual Diameter of N SVL N Diameter of N SVL N 
years 

or projected) rattle's rattle's 
basal basal 
segment segment lst 

l 5 ,37±0,65 57 302 L 5, -4P±D. 07 25 299 2 

2 6,58± ,071 67 318 E 6,20±0,07 35 355 1 

3 7.84±0,078 82 500 1 i.76±D,06 47 583,7± 8,7 6 
1, 2nd 

4 9 .11±0.11 52 613 2 8. 97±0. 09 58 ... 0 

l '"' 5 10,34±0.14 25 671.36±15 ~1 10,13±0,11 52 685 2 

6 10.87±0.35 54 764. 08±24 13 l.Cl.BD±D.13 50 771.30_!:27. 6- 3 

7 11. n:J:o. 22 54 784. DB 24 11.33±0.18 25 780,58 ±11.5 22 

'"" 
8 12. 44±1. 49 32 830. 05±17. 2 19 11. 73±0. 43 9 BOD. 74±~10. 03 19 

9 13 .12±1.88 886.05±13.7 17 11. 79±0. 26 10 831.30±17. 9 10 ~ 5th 
10 12,9 6 852.80±20,0 11 12.03±0,22 6 8.73,54±22;8 13 

11 13.0 2 939.93 13.1 1 888.45±15.4 11 

12 933.64 13.1 1 882.5 ±15.7 12 



Table 2. Fecundity In Adult F~ale Crotalus Viridis Taken In The 

1994 Sharon Springs Roundup 

Presumed Mean N Mean Ratio of fecund 
age-class SVL litter to non-fecund 

size 

3rd year 815 35 10,95 23 to 12 (65.7%) 

4th & 5th 855 19 9,8 16 to 3 (84,4%) 
years 

6th and 7th 889 11 11,6 9 to 2 (81.9%) 
• .• , •· -1·...: •• 

. . years 

8th year or 1047 4 16.0 4 to 0 ( 100%) 
* older 

Combined 853 69 8,53 52 to 17 (75.2%) 



THE LlNIVERSlTI' OF KANSAS" LAWRENCE, KANSAS'" 66045-2106 

Department of Systematics and Ecology 

5 June 1995 

Telephone: (913) 864-4301 
FAX: (913) 864·5321 

DIVISION OF 
BIOLOGICAL SCIENCES 

Haworth Hall Mr. Keith Saxon 
Kansas Depts Wildlife & Parks 
Pratt, KS 

Dear Keith; 
Enclosed•·is my report on the 1995 roundup. 

The gist of it is that: 1) The Sharon Springs roundup people have 
improved their operation, at least in its "educational" aspects, by 
disseminating valid information about snakes. 2) Demographic 
information needed for managing Crotalus viridis as a game species 
in Kansas is lacking, and there is no prospect of obtaining such 
information in the near future. 3) The harmful effects of the 
roundup in decimating the best remaining populations of prairie 
rattlers could be much mitigated by releasing unharmed about one-fourth 
of the snakes bagged-- the gravid females. 

The roundup sponsors did not provide me with facts about 
the total of snakes bagged, number of people attending, number of 
licensed hunters. I think that the 200 snakes we checked included 
most of those brought in. 

Sincerely 

0)~~ t7, fr[;;tefv 
Hen~ s. tAtch 



THE SHARON SPRINGS RATTLESNAKE ROUNDUP 
May 12, 13, 14, 1995 

HenryS. Fitch 

Organization of the Roundup 

3 
The 1995 roundup followed the pattern of the three previous ones. An 

admission fee of $4.00 was charged. The major attraction was the "pit," a wooden 

and screen enclosure, open on top, with many prairie rattlesnakes on display, most 

caught days or weeks earlier. Because of cool weather on Saturday morning, May 11, 

snruces were artificially warmed to make them active enough for the show. The 

"Fangs and Rattles" team from Granbury, Texas, was on hand, performing daredevil 

feats in the pit to entertain spectators. ~owever, the team had dropped from 

their repertoire the main attraction of previous shows -- crawling into a sleeping 

bag containing live rattlers -- because two performers were bitten while doing 

that stunt at roundups earlier this spring. 

Another point of attraction was the butcher shop. Snakes were butchered 

in small lots from time to time to satisfy the demand for meat or skins. we 

collected the viscera from the snakes butchered, to study gonads and to examine 

alimentary tracts for food residues. 

The "midway" included many craft booths which offered a wide variety of ourios 

and other articles for sale. Also featured were educational displays about 

snakes and these showed much progress beyond the offerings of previous years. 

Live Kansas snakes of many species were displayed in individual cages with labels, 

and a knowledgeable attendant answered questions of spectators. Also, a video, 

"SNAKES ••• From The Ground Up" (produced by the Kansas State University Extension 

Service in cooperation with the University of Kansas, Missouri Department of 

Conservation, Kansas Department of wildlife & Parks, and the National Crotalus 



2 

Society), ;,.;as on display. 

Our team's activity in collecting data from the live snakes also provided 

part of the show, along with Dr. James Glen (Venom Research Lab, VA Medical Center, 

Salt Lake City, Utah) in an adjacent stall, collecting and centrifuging venom for 

his research on geographic variation in venom potency. 

My objective of gathering essential biological data from a maximum number 

of prairie rattlesnakes was expedited by the efforts of three co-workers who 

helped in many ways, in functioning as units in an assembly line operation; 

Hank Guarisco- removed snakes from icewater and weighed them; Deborah Cowman 

recorded all data, removed and preserved loose fangs and measured rattle segments; 

Travis Taggart collected, labelled, and preserved individual viscera. A total of 

200 live prairie rattlers were examined. After several minutes' immersion in 

icewater to render it sluggish, each snake was weighed (with spring scales while 

suspended from a wire loop), measured (SVL, tail length, rattle string length, 

diameter of each rattle segment), sexed (by probing the tail to detect the inverted 

hemipenes), palpated abdominally to detect and count yolked ovarian follicles, 

and checked for replacement fangs. Any loose fangs not solidly attached to the 

maxillary bone were removed and taped to the record book, associated with other 

data from the same individual. None of the snakes had food in their stomachs. 

Results 

The rattle cycle. Our sample of 200 snakes consisted of 131 males and 69 

females; there were 180 adults (including third-year adolescents),· 16 second

year young and four first-year young. Immature snakes were not represented in 

their true ratios in this sample because the roundup rules and the law specify 

that snakes collected must be at least 18 inches long. The irnrnatures that we 



recorded \'/ere brought in for our examination and were destined for release. 

Rattle segments, representing the slough from the tail tip, provide a 

2 3 4 
record of the snakes' grm.-th and age, ' ' - Table 1 is based on measurements of 

the 45 roundup snakes ·that had intact rattle strings, including the natal button. 

Combining records for the sexes, it sho~Js that, on average, neonates grew and 

gained 21% by the time they acquired a second rattle segment, increased by 29% 

between the second and third rattle segment, 24,8% between the third and fourth, 

15.6% between the fourth and fifth, 11.5% between the fifth and sixth, 6.7% 

between the sixth,and seventh, and 3,2% between the seventh and eighth. It shows 

that the sexes are not statistically different in size during growth of the first 

five rattle segments, but that subsequently growth slackens much more abruptly 

in females. Newborn prairie rattlesnakes vary considerably in size; the natal 

button ranged from 3. 9 to 5. 9 rnrn in diameter in different snakes. With each 

successive rattle segment, the size range widens. 

More than half the snruces in our sample were adults that lacked the natal 

button and often lacked other rattle segments -- lost through normal wear and 

tear or struggle at the time of captpre. However, the size of the terminal 

rattle segment provided a clue as to the number of segments lost. For instance, 

if the terminal segment was 8.9 nun in diameter it conformed with the mean: for 

segment number 4, and it could be reasonably assumed that three segments (two 

plus button) were missing. On this basis it was calculated that 38 of the 

snakes with incomplete but tapered strings lacked three segments, 29 lacked 2 

segments, 17 lacked 4, 17 lacked one, 16 lacked 5, 5 lacked six, 3 lacked seven, 

and 1 lacked eight, Seventeen snakes had untapered rattle strings with remaining 

segments all of approximately the same diameter, i.e., they had already ceased 

growing before the rattles were produced, hence, it was not possible to estimate 



the numbers missing. Eleven of these snakes with untapered strings \-rere of 

2 
small or near average adult size -- providing a clue to age, Although no taper 

was discernible (some had only one segment) these eleven snakes were probably all 

you1>g adults in their third or fifth years. The remaining ten (5% of the sample) 

were extra large adults, which must have been near maximum age, These large 

snakes ranged from 1025 to 1210 rnrn SVL, with rattle strings of 3 to 11 segments, 

13,1 to 17.4 rnrn in diameter. 

Table 2 shows numbers of rattle segments and the correlation with SVL and 

weight for all the snakes in our sample. It is evident that males are more 

numerous than females and grow to a larger size. Published studies of Crotalus 

viridis in other parts of its range, and data from the previous roundups provide 

some basis for extrapolating from number of rattle segments and size of snakes 

in the sample to age in years of individuals in the sample and age structure of 

ul . 2,3,4 the pop a tJ.on, 

Snakes in the size range 297 to 348 rnrn SVL with usually only one (button), 

sometimes two rattle segments, are first-year young, still not much larger 

than at birth (about the first week of September, l994),because they have been 

·in hibernation most of the time, Those in the size range 510 to 750 rnrn SVL, 

with 4, 5 (or rarely 6 ?) rattle segments are second-year young that have 

survived a full growing season plus several weeks of fall growth since birth 

about the first week of September, 1993,
4 

Snakes 720 to 950 rnrn SVL with strings 

of 7 or 8 rattles are the third-year cohort and include the youngest year-class 

of breeders, Those with nine rattle segments mostly represent the fourth year 

age class and range from 830 to 1025 rnrn SVL in males, somewhat less in females. 

Snakes with 10, 11, or 12 segments range from 845 to 1050 rnrn SVL.in males and 

815 to 965 in females, and probably most of them are fifth- and sixth-year 

classes, Adult males can be expected to add on average about 1.5 segment annually. 



Seven large snakes (all males) of 965 to 1138 rom SVL had projected rattle strings 

of 13, 14, 15 and 16 segments and are suspected to be older than 6th but less 

tban lOth year. Of the snakes \·lith untapered rattles ll are in the size range 

usually having 7 (one),B (one), nli1e (one), ten (six) or 12 (one), segments and 

may be in their third, fourth, or fifth years. There remali1 10 unusually large 

snakes with untapered strli1gs of 3 to ll segments constitutli1g five percent 

of the population sample; some of these could be more than ten years old. Nine 

of these largest snakes were males, witb only one female. 

The composite pcpulation from which our sample was drawn seems to consist 

chiefly of young adults (li1 their third, fourth or fifth years), with a few 

sixth- to tenth-year age classes and only an occasional individual more than 

ten years old, It seems that normal mortality factors reduce the adult population 

by about 40 percent annually. 

The reproductive cycle. of the 200 snakes we examined, 59 were adult 

females; 51 (86.5%) were gravid, with an average complement of 10.67 ± 0.51 

(3-21) eggs. These figures bear out findings from the 1994 roundup tbat most 

female Kansas prairie rattlesnakes are producing on an annual basis -- in 

contrast to those of the northern Great Plains where a biennial cycle prevails.
4

'
5 

Table 3 shows slight differences in productivity according to size and probable 

age in the roundup females. In prairie rattlesnakes mating generally occurs just 

4 
after emergence from hibernation, at the beginning of the growing season.- At 

'this time eggs are still in the stage of ovarian follicles, rapidly accumulating 

yolk from abdominal fat stores. Follicles can be detected by palpation as soft 

lumps. In any one female follicles tend, to be fairly uniform in size, but 

females differ in size of follicles. The follicles could not be,measured through 

tbe body wall, but the smallest were estimated to be about 15 x 10 rom whereas 



the largest ready to be ovulated, were about 35 x 23 rnm; most were about midway 

between these extremes, Apparently all were destined for maturation, ovulation 

and fertilization during the current season. Killing of the 51 gravid females 

eliminated 519 young from the 1995 crop. 

The fang cycle. An incidental finding was the frequency of shedding poison 

fangs. In rattlesnakes and other pit vipers the much shortened and movable 

maxillary bone on each side has two sockets side by side to accomodate the 

fangs but ordinarily only one of the sockets is occupied. After a period of 

use the fang is replaced; a new fang that has been developing farther back in 

the upper jaw, embedded in tissues of the fang sheath, moves forward into the 

alternate socket, coalesces with the bone of the maxillary, and for a brief 

period the two fangs, in contact side by side, are both functional. Soon the 

base of the old fang erodes away, the fang breaks loose from the pedicel and 

lies ·unattached in its sheath.A Ordinarily it is destined to adhere to prey 

that is being swallowed, passing through the digestive tract (still intact) and 

being voided embedded in fecal material. Of the snakes we examined, 77 (38.5%) 

were in some stage of replacing a fang. Thirty-five snakes (22.6%) had two 

functional fangs side by side on the left or right, or both (just one snake). 

Our observations imply that each snake is in some stage of fang shedding for 

more than one-third of its time and that for 23 percent of the time it has 

two fangs on one side or the other (rarely on both sides at once). The frequency 

with which fangs are shed probably varies according to the age and sex of the 

snake and the time of year. Many of the snakes that we examined had broken 

fangs, presumably resulting from the struggle at capture. 



Discussion and Recommendations 

Those in favor of unrestricted exploitation of prairie rattlesnakes in 

Kansas maintain that the species occurs over thousands of square miles of the 

High Plains in high population densities, so that there may be hundreds of 

thousands -- perhaps more than a million -- living within the state, If there 

were that many, the impact of the Sharon Springs roundup would be quite trivial, 

the few hundred harvested amounting to a minuscule percentage of the total, 

However, in fact, the snakes have already been decimated by habitat loss, They 

disappear from cultivated land, Where prairie dog colonies are eliminated the 

snakes are liable to disappear, or persist in very sparse and disjunct populations, 

Information is acutely needed about their presence or absence in various habitat 

typas, actual population densities, and the extent of their dependence on relict 

colonies of prairie dogs, Enlightened management cannot be practiced until 

such information is available. Meanwhile, time may be running out for the 

prairie rattlesnake, 

It will be extremely difficult to obtain figures on population density. 

Longtime ·field studies based on individual marking, release, and recapture are 

needed. No such field study has been attempted in this part of the species' 

range. Even when such census figures become available, it will be difficult to 

pro1ect them to other areas, Available information indicates that many counties 

of western Kansas still have thriving populations of prairie rattlesnakes, but 

that they are localized, mostly associated with relict prairie dog colonies, 

and separated by much larger areas where the species no longer occurs or is 

present in very low numbers, 

The limited areas where snakes remain abundant become !mown to roundup 

enthusiasts and are targeted by hunters. If weather is favorable, intensive 



hunting may wipe out a local population in a single day, or over a few days. 

Hunters find that the areas that have been most productive one year have few 

or no snakes the ne..xt and they move on to try adjacent or more remote areas. 

Even at the present level of hunting there may be a gradual decline overall, as 

the best areas are depopulated, one by one. 

If a valid objective is to preserve remaining populations of Crotalus 

viridis in somewhere near its present numbers, a logical solution is to stop 

the killing of gravid females. Targeting of gravid females for exploitation 

does not conform with Bstablished principles of game management, and can only 

result in depletion of the population. A compromise might be adopted which 

would be acceptable to both the roundup sponsors and participants and roundup 

opponents. Probably it would not be feasible for the hunters to recognize 

female snakes and leave them where found; females could be brought in for the 

pit display, as in the past, but before butchering or sale to a dealer, a 

qualified biologist could check all snakes in the pit and separate out gravid 

females to be returned to the areas hunted, or to other suitable habitat. 

Gravid females made up just over one~fourth of the snakes in our sample; 

withholding them from the lots sold for meat, skins, or curios would not 

seriously affect the profits from these items, but would probably assure a 

continuous supply in future years. Of course, males also are essential for 

adequate reproduction, but males have a substantial surplus. Females are 

capable of prolonged sperm retention, and adolescent third-year males not yet 

reduced by hunting will still be available, perhaps in sufficient numbers to 

assure that no great reduction in female fecundity will occur. 
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Table l. Sizes Of Successive Rattle Segments 

Chronology 
Male Female 

of segments N Mean width in mrn N Mean width in rnrn 

first (button) 28 4.7 ±0,08 3,9 to 5,6 16 4.8±0,07 4.4 to 5.2 

second 28 5.8 ±0,24 5,0 to 7.8 15 5.8±0.13 4.9 to 6,8 

third 27 7.45±0.17 6,2 to 8.8 15 7.6±0,21 6,2 to 9.4 

four¢ 27 8,9 ±0.17 8,3 to 10,9 15 8,9±0.21 7.3 to 10,4 

fifth 24 10.2 ±0.19 8,4 to 12.2 14 10.1±0.17 8,9 to 11,5 

sixth 18 11.3 ±0,22 9.6 to 13,9 13 11.1±0.24 10.2 to 13 ,l 

seventh 15 12.4 ±0,20 10,8 to 13,6 8 11.5±0.34 10.2 to 13,2 

eighth 8 13.1 ±0.21 12,0 to 13,8 4 11.6±0.29 n.o to 12.1 



Number N 
of rattle 
segments* 

1 1 

2 1 

3 

4 3 

5 6 

6 7 

7 15 

8 21 

9 17 

10 23 

11 11 

12 1 

13,14,15,16 7 

indeterminate 15 
(untapered 
strings} 

Table 2, Correlation Of Number Of Rattle Segments* With Length And Weight 

In Prairie Rattlesnakes From The Sharon Springs 1995 Roundup 

Males Females 

Snout-vent length (rnrn} weight (g) N , Snout.:.vent length (rnrn} Weight' (g) 

297 15 3 3!6 (308..:328 i ~ 20 

348 25 

568 (556-590} :94 (93-98} -L SlO 78 

667.8±10,5 (638-700} 154.7±11.4 (115-280} 1 704 173 

770.1±29.6 (678-860) 221,6±26,8 (158-338} 6 708 0+12 1 (672- 750 } . - . 212,0±19.7 (157-318} 

813,2±19,3 (720-940} 287,6±19,8(198-413} 8 801.3±16,9 -(730-860} 315,6±29.4 (222-453} 

872,3±10,5 (790-947} 371.1±10.5 (268-463} 13 '839,6±12,4 (755-900} 347.3±13,4 (255-428} 

907,0±11.7 (830-1025} 409.8±18.7 (283-618} 12 896.0±14.5 (828-985} 378,3±16.5 (273-476} 

947,5±10,3 (845-1050} 443,6±20,6 (193-608} 8 881,5±18,5 (815-965} 359,0±34,6 (288-460} 

980,6±14,6 (910-1090} 456,6±24.6 (338-670} 5 896.2±24,0 (820-947} 469,0±41,5 (393-582} 

967. 6±21. 47 618,0±64,0(473-733} 3 894.7 392 (382-398} 

1020,1±23,7 (965-1138} 593,0±41,4 (488-768} 

1131. 8++23. 5 656,5±56,0 (362-1160} 369,3 (317-538} 

*Complete or projected strings 



Table 3. Reproduction In Female Crotalus viridis From Sharon Springs 
Correlation Of Rattle Segments, Age And Size Of Clutch 

Segments in Most N Mean Female SilL 
complete rattle probable number 
string age (years) eggs in 

clutch 

6, 7 or 8 3rd 21 9,42±0.56 (3-13 821 ( 730-900) 

9 4th l3 10,08±0.98 (5-18) 888 ( 780-985) 

10, 11, 12 5th & 6th 12 10,83±0.91 (6-19) 899 (835-965) 

13 or more 
7th or older 7 13,86±2.09 (6-21) 896(840;-,955) 

(no taper) 



+++++++++ 
users of these cou~uters 
no personal 

++++++ 

The Sharron Springs Rattlesnake Roundup 
May 10-12, 1996 

Matt Combes 

Data were collected for 64 Western Rattlesnakes (Crotalus 

viridis). All of the snakes were from western Kansas. 

Equipment needed: 

One large (30 gal) barrel or trash can; calipers; spring 

scales; meter stick and tape measure; one or more snake hooks; 

buckets with hinged lids for transporting snakes; white paint; 

ice; string; paper tags; plastic bags; and a bucket of alcohol 

or formaldehyde. 

Proceedure : 

A dozen or so snakes are obtained from the main pit area. 

Five gallon buckets with hinged lids are used to transport 



snakes. The snakes are dumped into a large barrel that is about 

one-fourth full of ice water. The snakes are left in the ice 

water for ten to fifteen minutes depending on their size. The 

snakes are then removed one at a time and measured on an adjacent 

table. Snout-vent length (SVL), rattle string length (RSL), and 

total length (TL) are measured with a meter stick or tape 

measure, depending on the length of the snake. The greatest 

diameter of each rattle segment is taken with calipers. It is 

' noted whether or not the last rattle segment is the natal button. 

The weight of the snake should also be taken with a spring scale. 

Then the snake is sexed by probeing the cloaca. Two dimples 

occur at either side of the vent. A small wire probe is inserted 

into the dimple and pushed toward the tail. If the probe does 

not go very far the snake is female. If the probe goes into the 

dimple for a quarter inch or more the snake is a male. Females 

should be palpated for eggs .. A dot of white paint is placed on 

the head of each snake as it is finished, and it is returned to a 

lidded bucket and then the pit. 

Snakes to be butchered are given a tag with their number on 

it. The tag is tied to the snakes rattle string before going to 

the butcher shop. The butchers put the snakes viscera and tag in 

a plastic bag and return it. The viscera could be stored in ice, 

but is probably better off being immediately put into alcohol or 

formaldehyde. Most of the snakes butchered were Western 

Diamondback Rattlesnakes (Crotalus atrox) that the Roundup 

Committee purchased from a supplier in Oklahoma or Texas. We 



collected viscera from six Western Rattlesnakes that were 

butchered due to injury. Several were not tagged when returned 

to us, and therefor are not associated with any other data. 

Reslts: 

Data were collected from 64 Western Rattlesnakes. Fang 

collection and egg palpation were not preformed due to my 

inexperiance. The snalces were not weighed because I forgot to 

bring a spring scale, and I could not find a scale sensitive 

' enough to weigh snakes one at a time. Sex data for snakes one 

and 3-14 are unusable. We recorder all of them as females 

because we could not locate a hemipenes. We probed the cloaca, 

but we probed forward rather than backwards. What we were 

probing was the vent itself. Snake two's hemipenes' inverted as 

we tried to measure it, so we were able to sex it with 

confidence. Of snakes sexed correctly, 30 were females and 22 

were males. Snout-vent lengths ranged from 40 to 91.5 em for all 

snakes. Fourty three snakes had complete rattle strings, and 

rattle strings ranged from 0 to 10 segments. A book with all of 

the data is enclosed. 

Observations: 

Due to several reasons, the number of snakes processed is 

lower than in previous years. First, we could not use snakes 

that were already in the pit on Sunday morning. We used White 

Out to mark snakes as we processed them on Saturday. The 

markings rubbed off over night. This created the likelyhood of 

duplicating samples if we processed more snakes from the pit on 

Sunday morning. We decied that we would process snakes as they. 



came in on Sunday morning, but only one came in from 9am to' lpm. 

My inexperiance also hindered progress. Only 1.5 snakes were 

processed by l2pm on Saturday. Establishing a regular team would 

greatly increase the number of snakes processed. The slow 

learning process could be avoided. A team of three is a 

necessity. Two people are required to handle the snakes safely. 

A third person recording data speeds things up, and increases 

safety. 

The hunters commented that snake numbers were far below 

normal, and suggested that a long, cool spring had kept the 

snakes in hibernation. They did not accept the suggestion that 

overhunting in the past might also have contributed to the low 

numbers. 

The Roundup Committee and the Fangs and Rattlers team were 

very helpful. They provided some equipment, and periodically 

brought us ice. The many snake handlers present provided 

valuable advice on handling rattlesnakes. Some committee members 

commented that they would like to have researchers on hand at 

future roundups. 

Many of the snake handlers and hunters commented that they 

disapproved of iceing snakes down before handling them. They 

thought that this was very cruel. Some even commented that 

useing an oil based paint to mark snakes would make the snakes 

sick. They even provided the non-toxic and water soluable White 

Out that we used. The fact that all of the snakes were going to 

be butchered within two weaks did not seem to concern them at 



all. 

I would like to thank Leonard Hopper and Theron Dodds for 

their assistance in collecting data. I would also lilce to tharuc 

James White of Fangs and Rattlers for snake handling advice, and 

for showing me how to sex snake. 
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RATTLESNAKE ROUNDUP 1997 

The 1997 Rattlesnake Roundup seemed to be a successful event. 
Roundup chairman, Judy Withers, seemed please~ with the crowd 
turnout although she was expecting a largey crowd due to the 
large investment put into this years advertising. 

Judy's initial rattlesnake harvest total estimate was about 200 
snakes. Exact harvest totals will be available in Judy's report 
submitted to the Operations Office in Pratt. Seasonable weather 
contributed to the successful harvest. 

The \.,Jarm '"'eathe·r· during the ·event r:ikobably also contributed to 
two snake handlers beinq bitten. The warm weather resulted in 
aggressive snakes. Botfi handlers were bitten by prairie 
rattlesnakes on Saturday, May 10 while handling them in the 
snakepit during a handling show. One of the victims was a 
professional handler from the Fangs and Rattles Company. While 
attempting to pick up ~coiled snake, this victim received a 11 dry 
bitE 11 and needed no medical attention. 

The other victirn was local handler and event orqanizer Sharon 
Walker. Sharon Walker was also struck while atfempting to pick 
up a rattlesna~ce. She was bitten twice on the finger. Sharon 
Walker was taken by ambulance to Northwest Regional Medical 
Center in Goodland, KS and later flown to a hospital .in Denver, 
CO. Reportedly, Walker's kidneys shut down for some time and she 
was in critical condition. Within 24 hours she was no lonqer in 
critical condition but still had a swollen limb with possi&le 
neurological damage. 

These two bites did not seem to dampen the event. To my 
knowledge, there were no other incidents at or related to the 
1997 Rattlesnake Roundup. 



1 998 Rattlesnake Permit Sales 

County Dealer Permit I WI Hunting License I WI out Hunting License I Sold I Money 
Reg.2 I I I I 0 I $0.00 
Reg.3 I I I I 0 I $0.00 
Reg.4 I I I 0 I $0.00 
Reg.5 I I I 0 I $0.00 
Emporia I I I 0 I $0.00 
Kansas City I I I I 0 $0.00 
Ole Of Sec I I 0 I $0.00 
Cedar Bluff I I 0 $0.00 
Cheney I 0 $0.00 
Clinton I I I 0 $0.00 
Crawford I I I 0 $0.00 
Eisenhower I I 0 I $0.00 
ElDorado I I 0 $0.00 
Elk City I I 0 I $0.00 
Fall River I I I I 0 I $0.00 
Glen Elder I I I 0 $0.00 
Hillsdale I I I I 0 $0.00 
Kanopolis I 0 $0.00 
Lovewell I 0 I $0.00 
Meade I . , 0 I $0.00 
Milford I I 0 I $0.00 
Perry 0 $0.00 
Pomona 0 $0.00 
Prairie Dog 0 $0.00 
Scott I 0 $0.00 

·. Tuttle Creek I 0 $0.00 
Webster I 0 $0.00 
Wilson I 0 I $0.00 
Pratt Office 6 I 2 I 2 10 I $350.00 
TOTALS 6 H I 7 I 3o I $525.00 

I I 
Dealer Permit $50 I 
With Hunting License I $5 I I 
Without Hunting License I $20 I 

I I 
Kansas Department of Wildlife & Parks I 
512 SE 25th Avenue I I I 
Pratt, KS 671 24-817 4 I I I I 
Compiled by Licensing Dept. I I I 

Page 3 
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2000 Rattlesnake Permit Sales 

County Dealer Permit WI Hunting License W/out Hunting License Sold Money 

Reg.2 0 $0.00 

Reg.3 I I 0 I $0.00 

Reg.4 ToT $0.00 

Reg.5 I 0 I $0.00 

Emporia o I $0.00 

Kansas City 0 $0.00 

Ofc Of Sec 0 I $0.00 

Cedar Bluff I 0 $0.00 

Cheney I I 0 $0.00 

Clinton I 0 $0.00 

Crawford I I 0 $0.00 

Eisenhower 0 $0.00 

ElDorado 0 $0.00 

Elk City I I 0 I $0.00 

Fall River o I $0.00 

Glen Elder 0 I $0.00 

Hillsdale I 0 $0.00 

Kanopolis 0 $0.00 

Lovewell 0 $0.00 

Meade ; . 0 $0.00 

Milford I 0 I $0.00 

Perry o I $0.00 

Pomona 0 I $0.00 

Prairie Dog 0 I $0.00 

Scott 0 $0.00 

Tuttle Creek 0 $0.00 

Webster 0 $0.00 

Wilson 0 $0.00 

Pratt Office 6 2 2 10 $350.00 

INK Sales 0 $0.00 

TOTALS 6 17 7 30 $525.00 

Dealer Permit $50 
With Hunting License $5 
Without Hunting License $20 I 

Kansas Department of Wildlife & Parks 
512 SE 25th Avenue I 
Pratt, KS 67124-8174 I I 
Compiled by Licensinq Dept. I I 

Page 3 



2001 RD RATTLESNAKE DEALER AD 5 250a00 

TOTAL cv 250.00 

2001 RH RATTLESNAKE W/LICENSE AD 4 20.00 

WA 1:1 :!';5.00 
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NOTE: CampsIte t i ce11ses 1-epresent days on each LIcense I-eee i p t, 
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jKDWP Online Sales Administration! 
Bulk Entry 
Bulk Billing Report for PRATTBC: 12/17/2001 to 12/13/2002 

\Item !!Amount Sold JJitem Sales \\Total I 
\HIP II 1.oo!! $0.5011 $0.50\ 

\Snake Dealer Permit II 5.ooll $50.5011 $252.50\ 

\Adult Furharvester II o.ool! $18.50\l $0.00\ 

\Res Combo o.ooll $36.5011 $0.00\ 

\Res Hunt 5.ooll $18.50\l $92.50\ 

\Adult NR Hunt 7.ooll $70.5011 $493.50\ 

\Jr NR Hunt 2.oo!l $35.50\l $71.00\ 

\Stwd Archery Deer Permit (LOfT) 6.ooll $15.5oll $93.00\ 
\Stwd Archery Deer Permit (General) 3o.ooll $30.5011 $915.00\ 
Whitetail Anterless (LOfT) 5.ooll $15.50\l $77.50\ 
Whitetail Anterless (General) 7.ooll $30.5011 $213.50\ 

\Whitetail Anterless (Non-Resident) 17.ooll $5o.5oll $858.50\ 

\Fall Turkey Permit (LO/T} 29.ooll $10.5011 $304.50\ 

\Fall Turkey Permit (General) I 32.ooll $20.5oll $656.00\ 
\Fall Turkey Permit (Non-Resident) II 29.ooll $30.50\l $884.50\ 
\Fall Turkey Permit (2nd Turkey) II 61.ooll $10.5011 $640.50\ 
\Deer Game Tag II 1572.ooll $1o.soll $16506.00\ 

\Sandhill Crane Permit II 1.oo11 $5.5oll $5.50\ 
\snake Permit (with Hunting License) II 2.oo!l $5.5oll $11.ool 
\Waterfowl Identification o.ool! $1.ooll $0.00\ 
\Wildlife ID Pocket Guide o.ooll $1.ooll $0.00\· 
\Youth T-Shlrts o.ooll $1o.ooll $o.ool 
\Adult T-Shirts o.ooll $12.ooll $0.00\ 
\Belt Buckles o.ooll $1o.ooll $o.ool 

\Outdoor Store Items -5.ooll $1.5oll $-7.50\ 
\outdoor Store Items 1.oo11 $1.50\l $1.50\ 
\Outdoor Store Items 5.ooll $1.50\l $7.50\ 

\Outdoor Store Items II 1.oo11 $12.ooll $12.00\ 
\Outdoor Store Items 3.ooll $12.ooll $36.00\ 

\Annual CamE! April-Dec o.ooll $150.5ol! $o.ool 

\Annual CamE! Jan-Mar o.ooll $110.50\1 $o.ool 

\Cam[!site 14 da:t Oct-Mar 1.ooll $60.5ol! $60.50\ 
\Concession Income o.ooll $1.ooll $o.ool 

II II II 
\Total Sales II 181711 II $22185.5011 

<back to top 

I ---
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rage 1 or L. 
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\2nd Veh Apr-Sep II -1.00\\ $25.oo\\ $-17.50\ 

\Sr./Dis 2nd Veh Jan-Mar II -1.00\\ $15.25\\ $-15.25\ 

\Spc Event Wildlife Area II 1.00\\ $25.50\\ $25.50\ 

\Commercial Dog Training Permits II 6.00\\ $20.50\\ $123.00\ 

\Bird Dog Field Trial Permits II 4.00\\ $20.50\\ $82.00\ 

\Snake Permit (with Hunting License) II 2.001\ $5.5011 $11.00\ 

\Waterfowl Identification II 15.001\ $1.0011 $15.00\ 

\Wildlife ID Pocket Guide II 2.ooll $1.0011 $2.00\ 

\outdoor Store Items II 1.ooll $5.ooll $5.00\ 

\Outdoor Store Items II 1.001\ $5.ooll $5.00\ 

\Outdoor Store Items II 1.ooll $5.ooll $5.00\ 

\Outdoor Store Items I 12.0011 $0.5011 $6.00\ 

\Outdoor Store Items 12.0011 $0.5011 $6.00\ 

\outdoor Store Items 12.001\ $0.5011 $6.00\ 

\Outdoor Store Items 12.001\ $0.5011 $6.00\ 

\Outdoor Store Items 20.001\ $0.5011 $10.00\ 

\Outdoor Store Items " II 20.001\ $0.5011 $10.00\ 

\Outdoor Store Items II 48.001\ $0.5011 $24.00\ 

\Annual Camp Jan-Mar o.oo\1 $110.5011 $0.00\ 

\Campsite 14 day Apr-Sep 4.001\ $70.5011 $282.00\ 

\Campsite 14 day Oct-Mar 9.001\ $60.5011 $544.50\ 

\Self Pay Campsite 14 night Oct-Mar 2.001\ $60.5011 $121.00\ 

\Federal Waterfowl Stamps 94.001\ $15.5011 $1457.00\ 

II _II II I 
!Total Sales II 302711 II $49687.001 

~b;a,:J<_lp_tQp 

Ba_ck to_M_ajo 1"<19!3 

https://www.accesskansas.org/cgi-bin!hunt_online/admin/reports.cgi?action=bulk_reports 12/19/02 



2003 Rattlesnake Permit Sales 

County Dealer Permit WI Hunting License W/out Hunting License Sold Money 
Reg.2 0 $0.00 
Reg.3 0 $0.00 
Reg.4 0 I $0.00 
Reg.5 0 $0.00 
Emporia 0 $0.00 
Kansas City I 0 $0.00 
Ofc Of Sec I 0 $0.00 
Cedar Bluff 0 I $0.00 
Cheney 0 $0.00 
Clinton 0 $0.00 
Crawford 0 $0.00 
Eisenhower 0 $0.00 
ElDorado 0 $0.00 
Elk City 0 $0.00 
Fall River I 0 $0.00 
Glen Elder 0 $0.00 
Hillsdale I 0 $0.00 
Kanopolis 0 $0.00 
Lovewell 0 $0.00 
Meade . 0 $0.00 
Milford 0 $0.00 
Perry 0 $0.00 
Pomona 0 $0.00 
Prairie Dog 0 $0.00 
Scott 0 $0.00 
Tuttle Creek 0 $0.00 
Webster 0 $0.00 
Wilson 0 $0.00 
Pratt Office 5 3 8 $265.00 
INK Sales 0 $0.00 
TOTALS 6 13 3 22 $425.00 

Dealer Permit $50 
With Hunting License $5 
Without Hunting License $20 

Kansas Department of Wildlife & Parks 
512 SE 25th Avenue 
Pratt, KS 67124-8174 
Compiled by Licensing Dept. I 
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The 2004 Sharon Springs, Kansas 
Rattlesnake Roundup, Annual Report 

Curtis J. Schmidt and Travis W. Taggart, 
Sternberg Museum of Natural History, 

Fort Hays State University, 
3000 Sternberg Drive, 
Hays, Kansas 67601 

Introduction 
The few studies investigating the ecological 

impacts of rattlesnake roundups have focused 
on the largest species (Western Diamondback 
Rattlesnake, Crotalusatrox, Timber Rattlesnake, 
Crotalus horridus, and Eastern Diamondback 
Rattlesnake, Crotalus adamanteus) that are 
harvested (Fitzgerald and Painter 2000), and 
notthesmallerPrairie Rattlesnake. Researchers 
have noted that each rattlesnake species differed 
in reaction to being harvested and that research, 
focused on local rather than on regional (or 
larger) effects, should be a priority. 
Such efforts have been ongoing from 1992 

through 1996 (Fitch, 1992-1996) and again 
during 2000 and 2001 (Schmidtand Stark, 2002) 
with respect to the Sharon Springs roundup. 
The goal of these studies is to ultimately assess 
the effects of the annual harvest by comparing 
age and size structure across each year. This 
present study is a continuation of that effort. 

The 2004 Roundup 
The only rattlesnake roundup in Kansas is held 

in Wallace County at the town of Sharon 
Springs. The event has taken place annually 
since 1992. The actual roundup takes place on 
a weekend in early spring (usually mid-May) but 
it is common for participants to collect snakes 
during the weeks prior to the event. 
The 2004 Sharon Springs Rattlesnake Roundup 

was structured similarly to those of previous 
years (Fitch, 1992, etseq., Schmidt and Stark, 
2002). The roundup tool< place on 7-8 May at 
the WallaceCountyfairgroundsin Sharon Springs. 
Its layout consisted of two principle areas, the 
midway and the pit. The midway consists of 
food and craft vendors, and occasionally live 
entertainment. There was no monetary charge 
to access the midway. 
To enter the pit area, an admission fee of four 

dollars was required. The pit was a wooden and 

PlexiglasT" enclosure, open on the top. Inside 
were the Prairie Rattlesnakes collected prior to 
and during the roundup. Many specimens of the 
non-native Western Diamondback Rattlesnake 
were present in the pit. 

Bleachers where situated around the pit to 
accommodate the public during "snake shows" 
which were performed hourly throughout the 
day. As in previous years, the shows were put 
on by Fangs and Rattles from Granbury, Texas. 
They performed such feats as "the pyramid" 
where an Individual holds one rattlesnake in 
each hand and one on his head. The team also 
demonstrated how one could safelywall<through 
the middle of a rattlesnake den without getting 
bitten. They also boasted the sleeping bag 
stunt, where a performer crawls into a sleeping 
bag containing several live rattlers. This stunt 
had been dropped from previous roundups for 
safety reasons (Fitch, 1995), but was added 
back in 2001 (Schmidt and Stark, 2002). During 
the show, a roundup organizer would discuss 
various aspects of rattlesnake biology for the 
gathered audience, with topics ranging from 
snake bite to behavior and ecology. 

According to the roundup chairman Judy 
Withers, most of the snakes were captured well 
in advance of the event. As in previous years, 
teams were hired to capture Prairie Rattlesnakes 
in Graham County, near the town of Morland. 
Fitch (1995) and Schmidt and Stark (2002) 
reported this to be one of the main areas of 
collection in previous years, and suggested that 
collecting might occur at the same localities, 
possibly den sites, year after year. Withers said 
that the team provided 65 individuals this year. 
The pit also was open for any registered 

hunters to add their snakes throughout the 
weekend. A group of hunters new to the 
roundup from Finney County contributed 45 
Individuals collected near Garden City. Ultimately, 
all of the snakes from the pit were sold to a 
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Table 1- Size ranges (in mm) and number of rattle segments that correspond to each age class 
from Fitch, 1995. 

297-348 mm with 1 segment (button) =first year 
510-750 mm with 4,5 or 6 segments= second year 
720-950 mm with 7 or 8 segments= third year 
830-1025 mm (less for females) with 9 segments= fourth year 
845-1050 mm with 10, 11, or 12 segments= fifth or sixth year (males) 
815-965 mm with 10, 11, or 12 segments= fifth or sixth year (females) 
965-1138 mm with 13,14,15 or 16 segments= six to ten 

commercial rattlesnake company from Colorado. 
The company butchers the snakes and sells 
various novelty items derived from the snakes. 
One group of local hunters contributed six large 

snakes from Wallace Co., just east of Sharon 
Springs. The group first brought the lot to us 
to be processed, and then asked us to remove 
the females so that they could be released back 
where they were captured. The males then 
were sold to the roundup. 
There also were other small enclosures near 

the pit, Including one that housed several large 
Western Diamondback Rattlesnakes for public 
viewing, and another that we used to collect 
data on the Prairie Rattlesnakes we processed. 
Our data collection efforts also served as an 
attraction to the roundup visitors. However, the 
presence of the data collecting team was often 
seen (and promoted) as an endorsementofthe 
roundup, when in actuality we wished to remain 
neutral and objective. While our proximity to the 
pit provided another source of entertainment for 
the public, It did allow us the opportunity to 
answer questions they had. 
In a far corner of the tent area, several snal<e 

species from Kansas were on display. These 
snakes included venomous and non-venomous 
species with proper labels on the cages. Also, 
a poster with photographs and range maps for 
all venomous snake species in Kansas was 
displayed, and was useful in informing the public. 
This was a vast improvement on the educational 
displays provided at the roundup. In 2001 and 
2002, only a few species were represented and 
a knowledgeable attendant was lacking (Schmidt 
and Stark, 2002). Many of the non-venomous 
snakes displayed in previous years were in 
extremely poor condition. The snakes available 
this year were on loan from the Sternberg 
Museum of Natural History and were all In very 
good condltio·n. 
The final point of attraction was the butcher 

shop, where small lots of rattlesnakes were 

skinned, prepared, and sold for meat. Only the 
largest snakes were butchered, primarily Western 
Diamondback Rattlesnakes. 

Materials and Methods 
We estimate that 176 Prairie Rattlesnakes 

were In the pit and available for processing by 
us. As needed, groupsoffiveto ten snakes were 
brought from the pit to our table by the Fangs 
and Rattles team. The protocols employed for 
handling the snakes brought to us has remained 
consistent since Fitch (1992), with minor 
variations. The snal<es were first immersed in 
plastic trash barrels containing ice water until 
they became sluggish. They then were weighed 
to the nearest gram. We recorded snout-vent 
length, total length, rattle string length, and the 
diameter of each rattle segment, and the snakes 
were sexed by probing for or physically everting 
the l1emlpenes of male snakes. All female snakes 
were palpated to detect and count yolked 
ovarian follicles. We did not study the fang 
cycle, which involves the shedding and 
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Figure 1 - Comparison between number of 
males and numberofmalesfrom seven samples 
of Prairie Rattlesnakes taken at the Sharon 
Springs Rattlesnake Roundup 
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Table 2 - Size (in mm) of rattle segments of 
Crotalus viridis in complete strings, Sharon 
Springs, Kansas, 1994 and 1995. Fitch (2003) 

Segment# Sex N fvlean Dia (mm) 

1 ................. Male ...... 49 ........ 5.03 +0.068 
1 .............. Female ...... 38 ........ 5.10 + 0.067 
2 ................. Male ...... 49 ........ 6.26 + 0.090 
2 .............. Female ...... 38 ........ 6.07 + 0.100 
3 ................. Male ..... .48 ........ 7.52 + 0.080 
3 .............. Female ...... 38 ........ 7.67 + 0.110 
4 ................. Male ...... 48 ........ 9.01 + 0.100 
4 .............. Female ...... 38 ........ 8.83 + 0.110 
5 ................. Male ..... .45 ...... 10.25 + 0.110 
5 .............. Female ...... 37 ...... 10.09+0.160 
6 ................. Male ...... 36 ...... 13.50+0.150 
6 .............. Female ...... 35 ...... 10.89 + 0.160 
7 ................. Male ...... 30 ...... 12.17 + 0.140 
7 .............. Female ...... 28 ...... 11.34 + 0.140 
8 ................. Male ...... 12 ...... 12.81 + 0.140 
8 .............. Female ...... 12 ...... 11.98+0.180 

replacement of fangs (Fitch, 1995). A black 
stripe was painted on the rattle of each snake 
that was processed, and the snake was then 
returned to the pit as part of the show. The 
black stripe allowed us to distinguish between 
processed and unprocessed snakes. 
The rattle string provides a reasonable estimate 

of the age of each snake. Klauber (1956) and 
Fitch (1994, 1995) used the number of rattle 
segments and snout-vent length to extrapolate 
the approximate age in years of Prairie 
Rattlesnakes. More recently (Fitch, 2003) was 
able to use the terminal segment width (for 
rattles which still exhibited a taper) to determine 
the number of missing segments (Table 1). We 
used this methodology and then assigned ages 
to Individuals using the age class specifications 
provided by Fitch (1995) (Table 2). 

Results 
In 2004, data were collected on 89 Prairie 

Rattlesnakes. The raw data are presented in 
Table 3 and Table 4. The sample consisted of30 
females (33. 7%) and 59 males (66.3%). Of the 
89 snakes, 35 (39.3%) had complete rattle 
strings. The other 54 snakes (60.7%) lacked at 
least the natal button, and often additional 
segments. 
The sample consisted of 18 second year 

snakes, 24 threeyearolds, 16 fouryearolds, 15 
five year aids, 13 six year aids, one seven year 

old, and two 8+ year old snakes. The rattle of 
the second longest snake had four segments of 
equal width, and may be as old as ten years. The 
snakes ranged in snout-vent lengtl1 from 485mm 
to 1030mm for females and 640mm to 1050mm 
for males. 

Overall the snakes examined were in fine 
shape. Only one of the 89 specimens was judged 
to be in poor condition. 

Of the 30 females examined 22 (73%) contained 
follicles. The number of follicles (when present) 
ranged from 2 to 16. 

Figure 2- Length frequency distribution of male 
Prairie Rattlesnakes sampled at the 2000,2001, 
and 2004 Sharon Springs roundups. · 

Snout-vent Length 

Figure 3- Length frequency distribution of 
female Prairie Rattlesnakes sampled at the 
2000,2001, and 2004Sharon Springs roundups. 
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Discussion 
Drawing conclusions from the roundup data 

collected over the past 14 years is problematic 
for many reasons. As yet, the results yield no 
statistically significant information concerning 
the possible effects of the harvest on Prairie 
Rattlesnake populations in western Kansas. This 
is primarily due to the fact that the snakes may 
be brought in from nearly anywhere in the 
western third of Kansas. It is possible that the 
harvest is having a substantial effect on a local 
level, but this threat is currently not being 
investigated. Schmidt and Stark (2002) noticed 
a shift towards a decreased frequency of larger 
snakes sampled from 2000 to 2001; however the 
2004data (Figure 2 and Figure 3) do not support 
this trend. 

obs.). However, critically Important baseline 
studies do not exist from which to make 
meaningful· comparisons. There is an urgent 
need to collect demographic and life history 
data on Prairie Rattlesnakes throughout western 
Kansas, and only then can truly meaningful 
recommendations and regulations be set. 

Until such a time that these data are available, 
we recommend the following guidelines be 
Implemented: 

1. Increasing the minimum length limit to 762 
mm (30 Inches) would protect some of the 
reproductively active females (7.9% this 
harvest; and 36 unborn snakes) encountered 
during hunts. Such conservative measures ' 
would help to ensure that some annual 
reproductive success occurred in each 
population. 

Anecdotal observations indicate that the Prairie 
Rattlesnake populations appear to have not 
suffered from the substantial habitat loss due to 
cultivation of native prairie and the elimination 
of prairie dog colonies as some other species 
have (Taggart, 2001; SchmldtandTaggartpers. 

2. Evaluate/re-evaluate daily and seasonal 
bag limits, and introduce limits to protect local 
populations, (I.e. limiting the harvest to ten 
specimens per section). 

Table 3 - Data collected from female Prairie Rattlesnakes sampled during the 2004 Sharon Springs, Kansas 
roundup. Measurements of total length (T-Len), snout-vent length (SVL), and rattle widths are In mm. A plus sign 
(+) following the string of rattle widths Indicates an Incomplete rattle. Age was calculated (see text) and not 
determined at the time of data collection. 

T-Len 5VL Follicles 

525 4B5 
700 663 6 
700 664 10 
717 6B3 
727 692 
742 707 9 
760 720 11 
7BO 742 12 
BlO 766 
B20 775 2 
B2B 790 11 
B40 795 13 
B47 BOO 9 
B40 B03 9 
B60 B20 10 
B60 B20 
B60 B20 12 
B55 B20 B 
B63 B25 6 
B65 B26 16 
B72 B35 6 
900 B50 10 
B95 B60 11 
900 B60 11 
90B B65 13 
910 B65 5 
90B B67 10 
920 BB5 7 
934 B93 

lOBO 1030 B 

Age 

2 
2 
2 
2 
2 
3 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
5 
4 
5 
5 
5 
3 
6 
4 
6 
6 
4 
5 
B 

# Rattles (rattle width), Remarks 

5 (9.5, 9.0, 7.5, 7.0, 6,0) 
5 (10.0, 9.0, 7.5, 7.0, 5.5) 
5 (11.0, 9.0, B.O, 7.0, 5.0) 
6 (10.5, 10.0, 9.5, 7.5, 6.5, 4.5) 
5 (12.0, 10.5, 9.0, 7.0, 5.5) 
B (11.0, 11,0, 10.5, 10.0, B.O, +) 
6 (10.0, 10.0, 9.0, 7.0, 6.0, 3.0) 
6 (12.0, 10.5, 9.5, B.O, 6.5, 5.5) 
5 (11.5, 10.5, B.5, 6.5, 5,5) 
7 (11.0, 10.0, B.5, 7.0, +) 
7 (11.0, 11.0, 10.0, 9.0, 7 .5, s.s, 4.0) 
8 (12.0, 11,0, 10.0, 9.0, 8.0, 6.0, 5.0, 4.5) 
B (11.5, 11.5, 10.0, B.O, 7.0, +) 
7 (12.5, 12.0, 10.5, 10.0, 8.0, 6.0, 5.0) 
7 (12.0, 12.0, 11.5, 10.5, 9.0, 7.0, +),button missing 
8 (11.0, 11.0, 10.5, 10.0, 8.5, 8.0, 6.0, 4.0) 
8 (12.0, 11.5, 10.0, 9.0, 7.5, +) 
10 (12.5, 12.0, 12.0, 10.5, 10.0, +) 
9 (13.0, 12.0, 12.0, 10.5, 10.0, 9.0, 7.5, 6.0, 5.0) 
10 (12.0, 11.0, 12.5, 12.0, 10.0, +) 
10 (14.0, 14.0, 13.0, 13.5, 13.0, 12.0, 10.5, 8.5, 6.5, + ), missing button 
12 (12.5, 12.0, 12.0, 12.0, 12.0, 11.0, 10.0, 9.0, +) 
8 (13.0, 13.0, 12.0, 12.0, 11.0, 11,0, 9.0, +), button missing 
12 (13,0, 1 13,0 1 12,0 1 12,0, 12,0, 12,0, 10,0, +) 
B (12.0, 12.0, 11.0, 10,0, B.5, 7.5, 6.0, 5.0) 
11 (11.0, 11.5, 10.0, 11.0, +), poor condition 
14 (11.5, 11.5, 11.0, 11.0, 11.0, 11.0, 11.0, 11.5, 11.0, 9.5, +) 
8 (13.0, 12.5, 12.5, 12.5, 11.5, 11.0, 10.0, +) 
11 (12.5, 12.0, 12.0, 12.0, 11.5, 10,5, +) 
15 (14.0, 14.5, 15.0, 15.5, 15.0, 14.5, 13.0, +) 
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Table 4 - Data collected from male Prairie Rattlesnakes sampled during the 2004 Sharon Springs, Kansas 
roundup. Measurements of total length (T-Len), snout-vent length (SVL), and rattle widths are In mm. A plus sign 
( +) following the string of rattle widths indicates an Incomplete rattle. Age was calculated (see text) and not 
determined at the time of data collection. 

T-Len SVL Age # Rattles (rattle width), Remarks 

690 .............. 640 ................. 2 ............ 5 (10.5, 9.0, 8.0, 6.0, 4.5) 
710 .............. 656 ................. 2 ............ 6 (12.0, 11.0, 9.0, 8.0, 6.5, 5.0) 
710 .............. 662 ................. 2 ............ 6 (11.0, 9.5, 7.0, 6.0, 4.0, 3.0) 
719 .............. 665 ................. 2 ............ 5 (11.5, 10.0, 8.5, 6.5, 5.5) 
720 .............. 677 ................. 2 ............ 5 (10.5, 10.0, 8.5, 7.0, 5.0) 
742 .............. 685 ................. 2 ............ 6 (11.0, 10.0, 9.0, 6.5, +) 
745 .............. 690 ................. 2 ............ 6 (11.5, 11.0, 9.0, 8.0, 6.0, 5.0) 
745 .............. 692 ................. 2 ............ 6 (10.5, 9.0, 8.5, 6.0, 5.0, 4.0) 
655 .............. 705 ................. 2 ............ 6 (11.0, 10.5, 9.0, 7.5, 6.0, 6.0) 
740 .............. 705 ................. 2 ............ 6 (10.0, 9.0, 7.5, 6.0, 5.0, 4.0) 
765 .............. 710 ................. 3 ............ 7 (12.0, 12.0, 10.5, 10.0, 7.5, 5.5, 5.0) 
788 .............. 730 ........ ,j,.,, ... 3 ............ 8 (12.5, 13.0, 11.5, 10.5, 9.0, 7.0, 5.5, 5.0) 
812 .............. 743 ................. 3 ............ 8 (12.0, 11.5, 10.5, 9.5, 8.0, 7.5, 6.0, 5.5) 
810 .............. 755 ................. 3 ............ 7 (12.0, 11.0, 10.0, 9.0, 7.5, 6.0, 5.0) 
828 .............. 769 ................. 4 ............ 9 (13.0, 13.0, 12.5, 10.5, 9.5, 8.0, +) 
834 .............. 770 ................. 3 ............ 8 (11.0, 11.0, 10.0, + ), broken 
830 .............. 772 ................. 4 ............ 10 (12.5, 11.5, 10.5, 9.5, 8.0, 6.0, +), last segment broken 
845 .............. 775 ................. 4 ............ 9 (14.0, 13.5, 12.5, 11.5, 11.0, 9.5, 7.5, 6.0, 4.5) 
850 .............. 780 ................. 4 ............ 8 (13.0, 13.0, 12.0, 10.5, 8.5, 7.5, 5.5, +), missing button 
845 .............. 785 ................. 4 ............ 11 (12.0, 12.5, +) 
835 .............. 785 ................. 4 ............ 10 (13.0, 13.0, 11.5, 11.5, 10.0, 8.0, 7.0, +) 
848 .............. 787 ................. 3 ............ 8 (13, 12.0, 10.0, 9.0, 7.5, 6.0, 4.6, +) 
860 .............. 795 ................. 3 ............ 7 (12.5, 12.5, 12.0, 10.5, 8.0, 7.0, +), missing butte 
863 .............. 796 ................. 3 ............ 9 (13.5, 12.5, 12.0, 10.5, 9.0, 8.0, +) 
863 .............. 803 ................. 3 ............ 8 (12.0, 12.0, 11.0, 10.0, 8.5, 7.0, 5.5, 5.0) 
866 .............. 803 ................. 5 ............ 10 (12.5, 12.5, 11.5, 11.5, 10.0, +) 
880 .............. 815 ................. 3 ............ 5 (14.0, 12.5, 12.0, 10.0, +), button missing 
890 .............. 820 ................. 3 ............ 7 (13.0, 12.0, 11.0, 10.0, 8.0, 6.0, 5.5) 
880 .............. 820 ................. 3 ............ 8 (13.0, 12.0, 10.0, 10.0, 8.0, 6.0, 5.0, 4.0) 
902 .............. 825 ................. 5 ............ 10 (14.0, 13.5, 13.0, 12.0, 11.0, 8.5, +) 
890 .............. 826 ................. 4 ............ 9 (12.5, 12.0, +) 
905 .............. 840 ................. 3 ............ 6 (11.5, 10.0, 8.0, 6.5, 5.0, +) 
910 .............. 840 ................. 4 ............ 8 (14.0, 13.0, 12.0, 11.0, 9.5, 7.5, 5.5, 4.5) 
905 .............. 844 ................. 4 ............ 8 (12.5, 12.5, 12.0, 10.5, 9.5, 7.5, 5.5, 4.0) 
911 .............. 844 ................. 5 ............ 10 (12.0, 12.0, 13.5, 12.0, 10.5, +) 
920 .............. 850 ................. 4 ............ 9 (14.0, 13.5, 12.5, 12.0, 10.0, 8.5, +) 
917 .............. 850 ................. 4 ............ 9 (12,5, 12.5, 12.5, 12.0, 11.5, 10.0, 8.5, 6.0, +), missing button 
920 .............. 852 ................. 6 ............ 13 (14.5, 13.5, 14.5, 13.5, 13.0, 12.0, 11.0, 9.5, +) 
930 .............. 855 ................. 5 ............ 9 (13,0, 12.0, 12.0, 10.0, 9.0, 8.0, 6.0, +) 
930 .............. 860 ................. 5 ............ 9 (14.0, 13.5, 12.5, 12.0, 10.0, 8.0, 6.0, +) 
935 .............. 860 ................. 5 ............ 10 (13.0, 12.0, 11.5, 11.0, 10.0, +), last segment broken 
945 .............. 865 ................. 3 ............ 7 (13.5, 13.0, 12.0, 10.5, 8.0, 6.5, + ), missing button 
933 .............. 866 ................. 5 ............ 9 (14.0, 14.0, 13.0, 11.0, +) 
940 .............. 870 ................. 5 ............ 9 (14,0, 13.5, 12.5, 12.0, 10.5, 9.0, 7.5, 6.0, +), missing button 
935 .............. 870 ................. 6 ............ 10 (14.0, 13.0, + ), broken 
940 .............. 870 ................. 6 ............ 13 (15.0, 14.0, 14.0, 14.0, 14.0, 14.0, 11.5, +) 
937 .............. 873 ................. 6 ............ 12 (13.0, 13.0, 13.0, 12.5, 12.5, +) 
940 .............. 880 ................. 5 ............ 10 (13.0, 13.0, 12.0, 11.0, 10.0, 9.0, +) 
983 .............. 907 ................. 4 ............ 9 (14.0, 13.5, 13.5, 12.0, 10.5, 10.0, 8.0, 5.5, +), missing button 
985 .............. 916 ................. 6 ............ 12 (13.0, 13.0, 13.0, 13.0, 12.0, 11.0, 11.5, 11.0, +) 
990 .............. 920 ................. 6 ............ 12 (15.0, 13.5, 13.5, 13.5, 12.0, 12.0, 11.0, 9.0, +) 
987 .............. 922 ................. 5 ............ 11 (14.5, 14.0, 13.5, 13.0, 12.5, 11.0, 9.0, +) 

1015 .............. 940 ................. 7 ............ 14 (14.0, 15.0, 14.0, 13.5, 12.5, 11.5, 13.5, 12.0, 11.0, +) 
1015 .............. 945 ................. 6 ............ 12 (14.5, 14.0, 13.5, 13.0, 12.0, +) 
1015 .............. 945 ................. 6 ............ 13 (14.0, 14.0, 13.5, 14.0, 13.0, +) 
1020 .............. 970 ................. 6 ............ 12 (14.5, 14.0, 14.0, 13.0, 12.5, 11.5, 10.5, 9.0, +) 
1055 .............. 975 ................. 4 ............ 8 (14.5, 14.0, 13.5, 13.0, 11.5, 10.0, 8.0, + ), button missing 
1045 .............. 980 ................. 6 ............ 12 (12.5, 12.5, 11.0, 11.0, 12.0, 11.5, +), segment 4 broken 
1100 ............ 1053 ................. 8 ............ 14 (14.0, 14.0, 14.0, 14.0, +) 
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3. Move the roundup from the spring to the fall, 
and the associated legal period of harvest. At 
this time gravid females could be more readily 
identified and provisions made thatwould preclude 
them from being harvested. 

4. Decrease the geographic area from which 
rattlesnakes can be legally harvested. This will 
serve to both protect many local populations, 
while limiting the take to a smaller area which 
can be more easily monitored and managed. 
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