
I~I!I~!I~!/  01 I I ~ ~ I ~ I ~ ~ I ~ I I ~ I , ~ I , ,  VoI 3i>, ho 4, pp hs?AH7, 2(10? 
Co}7vngiit 2002 Si>cietv tor. thc Studv 01 Alnphib~aiis and I<eplric\ 

Growth Rates and Mortality of the 
Louisiana Pine Snake 
(Pituophis nitlzveni) 

'Mzis~irrrr ~?f L~f i .  Scic.rrc~s, Loirisiar~n Stntc~ Il~zI7x~~~sit~/ 111 

Slirrzx~port, Oilr Uiri7rrsil1i I'lncc: S/rt'~r(~c/~ort, Lr~ilisri~i~i~ 
71 11 5-2399, LlSA 
Wiliflijr. Habital a1111 Sil7~icztltirrr L?bomfor!/, Soiit1tc~11 lie- 
senrrlr Statiori, USLIA For~,st Ser71ic.c: Nacogciocilcs, Px17s 
75962-7600, USA 

Thc genus l'iiiro~~/~ii (Serpentei Colubrldae) con- 
taini three speclei of snakes 111 the Unrted States (Col- 
hns, 1997) P~tuo;~/ris ~aterirfer, Prtuophi. i~ieln~iolcuc~ri, 
and Prt~co~plrrs rutl~wiii The Lo~~isiana pine snake, P 
r l i t l r~~ i~ i ,  was elevated to specific status by Reidiling 
(1995) and IS endem~c to western Louis~ana and east- 
ern Texas (Conant and Collins, 1991, Relchlmg, 1995, 
Thornas et a l ,  1976) Rodriguez-Roblei and Ue Jesus- 
Escobar (2000) agreed wrth the recogrution of specific 
status for P ruth7xn1, but few data have been collected 
on the natural hlstory of P rirtl~zlerti since ~ t s  original 
description (Stull, 1929) The paucity of data on P i 11th- 
wnt 1s because of the siiake'i hmited dlstrlbutlon 
(Relchllng, 1995, Thomas et a l ,  1976), low population 
density (Jennings and Frltts, 1983, Reicl~l~ng, 1989), 
and secretive nature (Reld-tling, 1988) 

A radlotelenietry study lnitlated In 1993 (Rudolph 
and Burgdorf, 1997, Rudolph at a1 , 1998) confirm.; the 
baslc conclui~ons about the ecologv of P I I I ~ / Z S K ~ J ~ I  ob- 
tained tloni collection ~ecords  Pifuopltii rutl~vcrzr 1s 
pr~marlly associated wrth plne forests 111 sandy solls 
w~thiii  the hlstoric range of longleaf pine (Prnns poi- 
I A S ~ J  15) Telemetry data indicate a preference foi well- 
developed helbdceous vegetation generally main- 

tained by fire (Rudolph and Burgdorf, 1997) A close 
associat~on wlth Ba~rd's pocket gopher (Geotrrys brcrlr- 
cep) is evident at all sltes (Rudolph and Burgdorf, 
1997) 

Ai  pal t ol a rangewlde natural hlstor\~ study on P 
ri~1117~~111 In l.ou~srana and Texas, we studlc>d 70 natu- 
ral)) occul rrlig ((>lie juvcn~le, 16 adult males, and 13 
adult female\) and erght c'lptlve-bred (ieven jl~velilles 
and one, adult male) pine inakei In tllc. field for up to 
47 nlonthi I Iiv o b l e c t ~ ~ c  ot thr5 papel 15 to character- 
17t. the growth of t h ~ i  rare and poorly known \pecrei 
Wc. also compare giclwth rates of 1' riifl~7rrrr wtth data 
from other studlei of lJifrro/~/rri 

Becatrce of tho extrerne ralitv of P I ~rtlim~rr~, anrrnals 
(N - 78) rmplantcd wlth tl an\rnitter\ weic located in 
ievelal itudy area5 U~env~lle, Sab~nc, and V?rlion I'ar- 
1511ei In lLo~ir\r,lna, and tn Angel~n~l,  laiper, Newton, 
and iablnc Countlei 111 Tcx,~i All 51tci are \ ~ ~ t I i r n  h ~ i -  
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toilc longleaf plncL (I' 1)rrlii~trii) hab~tat, although an- 
thl opogenrt and silv~cul tui al impacti 11a\~r> reduced 
the doni~nance of Iongleai pine at moit i ~ t c i  Thc to 
pogrdpli), of all sltei 1 %  gentlv ~ollliig 1 i 1 1 l i  ~71th  rntei 
mittent and inlall permanent itlearn5 clisscct~ng t l ~  
sltei 5o1l\ varv c o n s ~ c l t ~ ~ a b l ~ ,  however, cxteniive aleai 
ot deep i and i  occur at all b1tc5 I'lne toleit con51itlng 
ot 1' pnliritr 15, il-ioi tleai plnc' (Pitiiol~l~i~ rchriiirtn), loh- 
ioli\ pmc (l'rt~roj~liii fiicilri) and tile tntroduced 4aih  
p n e  (l'rtrio~)/i~i i~11iottir) wltli ~ c c ~ i s ~ o n a l  hardwood\ 
dominate5 the uplandi oC all sltei 5ilv1cultural treat- 
menti have increaied the domlnancc of prne rn most 
areai, and recent c le ,~~cut i  dnd pliie piantatrolii occu~ 
at inost sltes Vartouc, hardwood speclei ((?ircrciii spp ,  
Lii~iridm~'iar \tyrncrfliriz I I IYIL~ ~ r n ~ ~ i i ~ f i l i n  Cariri spp ,  
Nllssa iylinti~i~, and inany otheri) are more abundant 
and often domrnaiit adjacent to tire dralnagea 

The hi5toilc flre regime hai been substantially a]- 
teied at all iitei The effects of wildfires are limited 
becaus' ot flre suppression, and piescr~bed frres are 
less iiitense and are concentrated 111 the late winter 
and earlv ipring at most sltes Consequently, hard- 
wood encroachinent t i  advanced, and herbaceoui veg- 
etat~oii is suppressed at most sltes 

Plne snakes were obta~ned by trapplng and hand- 
capture between 1993 and 1997 Traps consisted of 
plywood and 6-mm hardware cloth boxes (1 3 x 1 3  
X 0 3 m) with a funnel entrance on e a d ~  slde Hard- 
ware cloth d r ~ f t  fence5 appioxlmately 0 5 m in height 
extended 16 m from each funnel entlance Traps were 
operated on a varlable schedule at 10- 15 srtei during 
the monthi of Ma~ch to October 

A total of 30 snakes was captured at or neal a stud)? 
srte, and all were in~planted w ~ t h  radiot~ansm~tters 
prlor to tl~eir release in the field In addrtion, eight of 
nlne captlve-bred snake5 that wele obtained from the 
Memphls Zoo and Aquariuii? wele also rinplanted 
wlth transm~tteri and released at the 61envrlle Parish 
study slte (one snake died In iurgery) rhese snakes 
were the offsprrng of snahes t ~ o m  B~enville Parlsh that 
weie used to establish a capt~ve breed~ng piogram (S 
B Relchllng, per5 coi11m ) 

Fourteen inakei (of the 38 itudled) were nieaiuied 
two t1111ri durlng the study, plovtd~ng the data oil 
growth reported here Fitlmatei of mortality do not 
require two growth measuicn~enti a~nd are therefore 
bawd on all 78 ipeclmens that were studled In the 
field Siiakei werc ~mplanted with 51-2T traniinrtter\ 
(44 Y 10 mm, 12 g, I-Iolohil iy i temi  LTD, Carp, O N )  
Each traninilttel wai equlppcxi with '3 20-cm whlp 
antenna A iriiglc~ irn'ill ju\~cnile (no 25, T'ible 1) wai 
~inplarittd with a smallo (2 i g) tr,inslnlttcr conitruct- 
ed by Ph1111p B1,ickburli Sex, total length, inout-vent 
length, and ma\\ welt, ~ e c o l d ~ c i  at tho time of iurgciy 
(Table 1 )  Only one snake (no 74, 7ablc. 1)  had a trani- 
m~ttel  mdii that c,xctleded i",, ot thc~ bodv ni,~,i, 'tiicl 

~t survrvcd, without appalcnt 11~11111, to the c01np1etr~)ri 
of the itudy 

Sn;lke\ wc~c. oiilv hC~iiJli~d cturrng in1t1,11 r,idio lni 
plantation 'tnd repiacernei1t (c)ncc cvcTr) 14-1 5 
months) cinci tlius we coulil not dctcrmrne rrxplodui 
tlve it,rtui of tiic inakci T l i e ~ ~ t o ~ ( ~ ,  we ciid not d ~ s t i ~ i -  
g u ~ i h  betwc.tn gi,n lei and nongravrd torn,llc,i How- 
cvcr, Ihtcl-, (1970) i r i  an ovel vlcw oi rep1 oduction In 
Pitiiop1iri ( exc lu i~v~~  ot I' I ~~tlrzr~irr), concluded that icx- 
ual ~ i i ~ ~ t u ~ i t )  111 ~ ' i p t ~ \ ~  sr idk~i  15 att,llnccI at three or 
foul yclar i of ngv I hc.1 elorc, we c oiiildc,red t1i1 ecy of 
oui captlvc. in,lkci (no5 14, '35, and 76, r,lblc I), which 
w o e  onc-veal old at thc~ trine, ot t l h t ' r ~  rcleaw, to hc 
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In~ttal Total Length (cm) 

F I ~ .  1 Length Increase5 of natrve (closed c~rcles) 
and capt~te-bred (open crrcles) P1tlioylr15 1111h7riir ar  
cordlng to total length Fach svnibol rdentrfles the ap  
proxlmattL grnwtli ratc of a11 ~ n d t \ ~ l d ~ ~ a l  snake Rr 
Fr~SSIOll IIllC' \. 7 51 (1 027% 

juvenrle.; One wtld-caught snake (no 25, Table I ) ,  
whlch had '1 comparable lnrtlal total length and 
snout-vent length, but lower ~ntt tal  mass tlian all cap- 
t ~ v e  juvenrles, wai also cons~dered to be a j~~venlle 

Transmrtters were implanted following the general 
procedures of Re~nert and Cundall (1982) and Weatli 
erhead and Anderkd ( 1984) Ketamlne (Malllnckrodt 
Vcter~na~h, inc,  M~rndele~n, 1L) injected Intramuscu- 
larl\i (80 111~ /kg) or Halotliane (Averst L abi, lnc , New 
\ark) cva5 t~sc~d a\ an ~nliaiant Transni~tteri were Im 
planted e1t1ic.r subcutanc~ouslv or ~ntrapcr~toneally 411 
tranbmltter\ (except tlrc slnglr Hiackbur~r transnrltter) 
had an app~oxrmate battery 11fe of I8 montl~s and 
were, replaced as necessar\ The Rlackburn t~ ansmittcr 
had an cxpcctcd hatterv l~ fe  of sru month.; 

Srrahei wci e allowed 2- 14 day5 for recover!, rn tilt, 
lab prror t~ rel~d're Iwentv-irx of 30 w~ld-caught 
snakes wcrc. rele,ised at the11 polnt of c a p t u ~ e  Tile 
rerrrarning f o ~ u  w~ld-caught snakes were captured b\ 
local resldenti In areas not accessrblc tor telemetry 
studlei and \veriA ,it r ~ s k  h c c a ~ ~ s c  ot adjacent li~ghway\, 
these, 51iakes wtw, I clrased, 5-40 km trorn tlirrr point 
of c , ip t~le ,  at satcl irtcs wlic,rc otlier snakts were under 
obscrc,itro~i [lit I 1sk5 to tlic, four r cp t r  rated 5nakc5 
and tlie~r r ccc,r\ rng pop~11,itroni wclr  consrdc~tetl to ht, 
less than tlic ~r l im~ncnt  da1igc.r po5c.d h'i a huiv h~gl i  
wav and milch human actl\l~t\. 

Fc;ollow~nq irlease wakes welc rclocatc,d 011 a \art- 
ablcx 5chcdr1lc~ (1-7 trmc.5 per wcehl depc.nii11ig ixi the, 
part~culat rt,search objcc t r \  c.5 ol varloIr5 studlei In 
p1ogres5 At the, trnic of trancmltter rc~placenicnt most 
snakes wc,rcx rt~nicasrrrc~cl Rcmarn5 of snake< that tiird 
In the freld or tlierr ~solatccl tranrni~tters welc c,u 
nrnlned for c1ut.i a i  to tlic' possthlc9 cau5c. of dc,,ttll 

lotal ic~lgtlii w c ~  r3 u5cd for calculat~ng mc,ali 
growth rate5 p c ~  riiontli bccause seuual d in lo rph~ \n~  
In tall Ic~igtli \+a5 not apparcnt (Table 1) wliercai ttic 
ratlo of  inout \ ttnt length to Illaii \+,,ts calt ~ ~ l , i t ~ d  a i  
an rnd~c ator oi the o\ t ~ ~ r l l  hod\. concl~tioli arid c tirl5t.- 
q u ~ ~ i t r a l  I~r~,ilth c > f  i ~ i a h c i  Statl if~ial  nnnl~ir ,% of tlit. 

--- - . - . --- .. ----.- 

l i n ,  !I ,>k i i  ih. 3 ,  ik-r 3 3  ik. 1, ,>VL 

1991 9 ! 9 9 i  194; I /  1997 

1)ATF 

FK:. 2. (;roxvtIi rates of P~tiio~~lriz r l ~ t / i ~ ~ i r i  (N -- 14). 
Lines rt,present intiividual adult sn'rke.;: das1it.d lines 
rcprt~st~nt jttvrtiilrs (all ft~rrialcsi. 

means of lengths and masses using t-testi werc con1 
pared at the 0 05 lwel of s~gnlfrcance (1') 

Resrilt5 Total Loi~tl i  - Adult males reached large1 
slzes than adult females (Table I) Mean total length 
mcrease icm) Der month was 0 59 i- 0 39 (mean t 
95% Confidence Interval, range - 0 02-2 14, N = 14) 
Mean Increase In total length per month for juvenile 
snakes wai  1 40 i 1 02 (0 5'1-2 14, AJ - 4) Mean rn- 
crease In total length per month of adult malei and 
female5 was (1 26 - O 24 (0 02-0 69, A! - 7) and O 70 
t 0 74 (0 11-0 65, N = ?), respect~velv There was a 
negativr relatlonsh~p between Increase In total length 
per month and total lcngth of rnd~vrdual natlvtX (N - 
11) and capt~ve-bred (Ri  = '3) snakes (Flg I ,  Table 1) 

Ma.;\ -Mcan mass change (g) pel month was 0 22 
: 6 81 ( -10 04 to 18 25, N - 14) Mean change In 
mass pel month of jilvenile sn'ikes was '1 38 i- I0 14 
(4 0 Q  to 18 25, N - 4) Mean change I I ~  lnasi per 
month of adtllt males and fcniales wa5 4 46 + 12 Y7 
( 30 04 to 6 33, A1 - 7) and 1 08 + 6 85 ( 4 27 to 
O 57, h! - ?), ~espt~ct~vclv  

7otc71 Lrvigtlr/Mns. liatrc~r -Clrowtli rate5 of 14 11id1- 
\11~lual inakei wcrc, calculated bv comparlr lg tlie 
changes In total length to mas5 ratlo.; Snakei wtth a 
negatt've slope ga~ncd mass rrlatrvc. to the11 Iliclease 
In total lengtli and snakes w ~ t h  a posrt~vc slope lost 
mass r'lat~vc to tht.11 Increasi, 111 iota1 length 

Foui ( t h ~ e c  capt~vc,-bred and ant, w~ld-caught) ju- 
ven~lei  (ciaslic~l Illies, 1-rg 2) ln i~easrd  In total Icngth 
and nin5i at a grcatcr rat(, tlia11 adult5 t-lonrecrr, scv 
era1 aclult5 cit~crcast~ci In total Icngtli/rn~~ss ratlo dur 
rng thc stud\ <wen though tht.11 letiqth cont~nueti to 
rnclease Tlic,sc, adults began with a li~gher ratlo and 
gcne~allv J ~ ~ l ~ r i e c l  tlirougliout t l ~ ,  itudk ( F I ~  2) 
iZdc~lt snake\ li,ivt- ~i lower  atl lo, wh~cli 15 p~obablv 
character~strc of n niaturt, hoci) form ariii thtl I atlo for 
an ~ n d ~ \ ~ ~ c i t t n l  nirglit contl~rilc. to ciccrt,asc as the snake 
age5 I h ~ i  suggcc'iti .ln o p t ~ ~ n ~ ~ n i  d~ameter reIatr\e to 
mass that cloc3s not change at the sdmc ratc as tlic 
Icngtli (~illomctrr~ qrowtli) lhcit. data p iov~d<> an Im- 
F)OI Lint 111~11crttr01i ot ~ridr\~citldl g~owtl i  d\11i~i1ii1~5 of 
1) 1 ~ ~ 1 1 1 1 x ~ 1 1 1  

Ihc, cinl\ jr~\~criilt~ iriakc.5 that sun \ I V ~ Y I  to tlic end 
of tlic stud\ wt.tt. female5 (1-18 2) llieie 51iake~i In 
crtla\r,ci 111 r-iicLan tcjtal Icngtl) hv 15 l o o  cl11111iq tlic. 8 
I ?  niorilli pcb11,>d5 of  ohscv-\atlc~n iitwll\ ~dt,~-tical to 
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the 15.(i'%) increase in length in fem,lIes of I'iirropiris c. 
iir~sr~.ticoln in northern Ut,~l> during their second year 
oi life (I'arlcer and lit-own, Ic)80). 'Thrce of the j~~venile 
I? i.~r/lrwiri that survivcci to tlie end of the study were 
obst>rved in the fielcl to contain '1 large midbody bulge 
t h ~ t  probably indicated recent f~eding.  Thus, we as- 
sumcd that these snakes were ~ b l e  to obtain cnough 
food to grow at a normal r;ite. 

Of the 14 inciivicluals of I! r i ~ l l ~ i r ~ ~ ~ i  for whict1 two 
growth ineasurements wcrc. ,rvailahle, the health, con- 
dition, or recency of feeding/rcprocluction of the 
snakes can bc indic,ited by the total length/mass ratio. 
l ' he  gre'1tc.r miass carried hy a snake of a given length 
is usually a11 indicator- of bt:tter hralth ot the animal 
(Plutnmcr, 1997) but probably is also related to age 
because juveniles and ad~rlts Inay Iiave different total 
length/mass ratios (allometric growth; Fig. 3). Ac- 
cordingly, the smaller snakes had a higher total 
lengtli/n~ass ratio and they giiinecl mass at a greater 
r ~ t e  throughout the stirciy, whereas the I'irger snakes 
began the pcriod of study with a lower total length/ 
mass ratio '11id the rate of increase was much less (Fig. 
2); five ,idults declined in Inass during the study (Ta- 
ble 1). 

Mor1nlify.-Of the 38 snakes released, all carrying 
transmitters, 13 survived to tlie end of the study, and 
25 weTe lost (N = 6 )  or died (N = 19), with an overall 
mortality rate of 50'% and a monthly mortality rate of 
8.3'X, (= 19/228 total months survived). Males made 
up 47.11X, and females made up 52.9'%) of the 17 snakes 
that survived at least one year. Two one-year surviv- 
ing juveniles comprised 25'% of all juveniles. 

Deleting individuals that were lost (N - h), or died 
following late surgery (surgery after September 1; N 
= 5), '1 total of 27 snakes (19 adults and eight juve- 
niles) were available for estimating mortality rates. 
These 27 individuals were present h r  a cumulative 
total of 137 ~no~itl is ,  during wl~ich 15 dec?tlis occurred, 
resulting in a rnontlily mortality rate o f  6.9'X). Similar 
calculations give monthly mortality rates of h.9'%) for 
both sexes (males N -= 9; 131 months; fernales N = 6, 
87 months). Five captive-bred juvenile snakes were 
tracked for 39 months. During this period, two deaths 
occurred, resulting in a monthly mortality rate of 
5.13'%>. 

Of the 15 adult mortalities, excluding two involving 
late surgery (1Zudolph et al., 1998), vehicles were sus- 
pected as causes in three deLltlis; one snake was found 
'1s a carcass with ~1 crusl~ed transmitter adjacent'to a 
major highway, and two snakes were found as car- 
(.asses adjacent to off-roacl vehicle trails with bruises 
or cruslied vertebrae srrggestive of vehicle damage. 
'The remaining 10 mortalities are difficult to assign to 
a specific cause. Six of these individuals were ob- 
served in 'lpparont liealtl~v conciition 7-10 days prior 
to death and two of these six indi\jiduals were found 
,is skeletal remains below ground. Thc. only remains 
of ,inother two were their isol,ltc?d transmittc,rs. Of iive 
c'irc'xses located on tile surface,, four clpptwred to have 
been fed upon by ~rcrtebrates. However, it was impos- 
sible to cicterminr w h ~ ~ t h ~ r  ~ ) r ~ d d t o r s  or scavengers 
wcvc, respons~hle for t l ~ c  cctnclition of the carc'lsses. 

Any <,stirnatc of growti1 rate or '1 growtli curlre re- 
quires at le'tst two ineasurt~nic'nts 01 size at known 
time interv,ils. To estimate age L7ast.d on the rate ot 
growth, , ~ t  least one known age is '~lso required.rhere 

FIG;. 3. Growth rates of nine individuals of l'it~io- 
piris riitiri~~~ri of known age. Closed circles are captive 
snakes released during this study. I.ines join two mea- 
surements of three individuals. Thc triangles repre- 
sent four hatchlings (lieichling, IYL)O). Regression line: 
y = 57.39 t 0.078~. 

IS no publ~shed ~nforniatron regard~ng growth rates of 
1' rut/r7~'111 based on wrld rnd~v~duals  ot known age 
The only snakes (N = 13) for whrch both age and 
length are known are four liatchl~ngs (Re~di l~ng,  1990) 
and mne snakes that were rased In captlv~tv un t~ l  
e ~ g h t  were released In the field (one dled in surgery) 
These 13 snakes prov~de the only ava~lable data on 
known ages and lengths from wliicl~ an estlmate of a 
growth curve can be obtalned (Fig 3) Although the 
p o s ~ t ~ o n  ot the curve at blrth 1s probably accurate, the 
slope of the result~ng regresslon l ~ n e  may be too steep 
because the iilne posthatchl~ngs were rarsed In capt~v- 
itv for the hrst part of then 11ves (b~r th  s17e5 were not 
recorded) Thev probably exper~enced a more r a p ~ d  
growth rate than would w ~ l d  snakes because ot the 
tood supplv, constant environment, and lack of natu- 
ral dormdncv (Fig 3) 

Regardless of the poss~ble Inaccuracy of the regres- 
iron l ~ n e  slope, the result~ng ~ndivldual growth curve 
est~mates, based on captlve ~ n d ~ v ~ d u a l s  and four 
hatdil~ngs (Fig 3), suggest that one-year-old and two- 
year-old snakes are 80-100 cm and 100-120 cm In to- 
tal length, respect~vely Addit~ondl growth rates are 
known for makes ot known length, but unknown age 
A female 1s hnown to have ov~pos~ted at a total length 
ot 154 i m  (IZetcI~l~ng, 1990) Thus, sexual inatur~ty 1s 
probablv reached by the tlrne a make has atta~ned a 
total length of 120 cm and an age ot about tliree vedrs 
(Fig '3) Thrs cst~mate of age at 5exual maturation ir 
\upported bv F~tch (1970), who concluded that sexual 
matur~tv In other taxa of i'rtliophrs (data on P r~rtllzrtr~ 
were unavarlable) IS probablv reactied at three 01 lour 
Vrars of age 

The la~gest make (no 15, rable 1 )  cuper~enced the 
gleate\t ieduct~on In total Iength/rnass 1at1o (consv- 
tent w~t l l  the trend) and ,il\o d ~ e d  drr t~ng the 5tudv 
( F I ~  2, TaLlhle I )  This speclmen 1va5 clo5e t o  tlie max- 
Imtrm i17e (178 (111) known for the ipecle5 (Conant 
anti Collin\, 1991) It 15 not surpri5lng that ju\cnrIes 
, ~ n d  '~dults d~ t fc r  111 s l~ape  l-loweve~, t h ~ s  ~ e l a t ~ o n \ h ~ p  
has not been clocumented In the i~terature tor 1' I rctir- 
~riii , ~ n d  1s po\\iblv A verv impo~tant prcd~ctor ot 



wlieri an ind~v~dua l  reac1ic.i an adult shape anci pet 
hap5 iex~ial  maturrt\ Thtec o! the toui pvcn~ le \  dld 
~ i o t  reach the adult iailo ot apploxlniatc~lv 0 70 or lesi 
(Fig 2) The ~~ iven r l t~  (at 0 268) that did reacli the adult 
ratlo wa5 iiot the largest of thc t o u ~  juven11c5 but ac 
cordlng to iti total length/niasi ~ a t i o  ~t might hale 
been the mo5t maturc 

In the o n i ~  otlici extenslvc stud\ ot growtli In 1'1 
friopi~i~, I'arkei ,ind Brown (1980) ~ecorded lcwgtii and 
we~ght  cliangei In I' L iieeseitiioln m northcrn Utah over 
a three,-tear pertod I ength Increased b\ 24 2"<) In 
males and 15 h'io In fernale5 durlng t h e ~ r  iecollci vear 
of 11fe Uurlng the malei' tlilrd \:ear, lcngtli 1ncrea5ed 
oniv bv 9 9% The length of female5 contlnutd to In 
clease bv lO'i.,) per \:ear during t h c ~ r  thrld fourth 
and flfth vears, but growth rate5 were s~gnlficantI\ 
lower 111 both \exes In tilt, thlrd ~ ,n l ip l~t ig  veal &,x~ial 
d~niorpl i~sm 111 slzt' 1 1 7 ~ 5  apparent ot 35 female\, only 
the largest exceeded 110 cm SVL and welghed 750 g, 
whereas 24 of 48 male.; exct,eded 110 t m  SVL and 
welghed 400-450 g 

In summary, t h ~ s  papel document5 growth in 
length and mass of the Loulslana plne snake (1' r irfir 
WJII) This specles exhlblti allometrlc growth In length 
to mass ratlo, whlcl~ ~ndicates an optlmum body 
shape tor adults Annual Increase in length mlght be 
s~rnllar to that observed for known-age gopher snakes 
(I' ccatmilfrr) by Parker and Brown (1980) More robust 
snakes In thls studv gamed mas5 more rapldly 
throughout thelr perlod of stud\> The observed allo- 
metnc changes In robustnesi mlglit be an  ~mportant  
indicator for ldent~fy~ng the onset of sexual niaturlty 
probably at a mimnial total length of about 120 cm 
and an age of at least three years 
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