
'1W.IhJNAR\' OBSERVAllOHS ON WJ,U"LlAN FJ,.UNAL J:.I!.LATIONSIIIPS , CAlr(OHWlDS NAtIONAl. PARK 
~dI • 

IHTr.O~UCTlO~.~C.nyonl.nd. N.tlon.l 'ark ~ompri ••• about 425 .quat. mile. of c.~yonl and 
me ••• In .out h ••• tern Utah. Elt.blt.hed in 1964, tbe 'ark include. th. confluence of 
the Colcl'u<io and Cnon rl ... ,:u. Tbe .... jor r{VIU divide tbe Park~_.ncl chi ruc :oC 
a.atern Ut.h •• lnto thr •• dtsjunct land mae •• 1 (Fla. 1). Ele ... atlonl in the Park "ransa 
from about 4000 to n •• rly 1000 r.et. This ranae of rel1,1 dietat ••• wid .... arlety of 
Icologle&l condition. and • co.plex dt.trlbutlon of biotic co=munttle.. Althougb the 
,erk ~ •• eat,bltabed to prelerva lta Ic.nlc £rand.ur anel It •••• t expo.ut •• of th, 
,&ologle record, It Inc Iud •• , biotic DO •• ie of lncrlguinc div,r'l t y and aubtlet,. 

Knowledge of the mammal. oC the Canyon lend. i. acenty. Too r~ah for reilroed buildor. 
end too pncipltou. on': dry to ferm, the orn wo ... !r"lImYonted by the explontory 
parties that prOVided our basic knootledge of .--11 ·el .... htn 1n tht " .. t~ .. t.be 
Reilro.d S~rvey. of tho 1850'0 and tho Biologicol Survey of the early 19J0'0. 
Stockmen have utilired t he area for ,raring .heep and cottle for a century, but only 
the uuni .... ru.h of the 19S,)'s 'opened the rezton to uplor&Uon end formal lurvey. 
Tho boom having po.sed it' cre.t, the land remlinl 0 wildernel' in many re.pacts, itl 
notunl hiltory _stly unl tudied. 

Studt ... of Icologlcal dlstribuHon and c ...... nity ~tl"Ucture of ...,...10' fn 'the Park- WU'. 
blSun in the .uaner of 1971 with tho .. oelpention of the Notional hrk ServIce' .nd 
supported in port by • sr.nt from tho Society of tho Si~ Xl. Ooto oc~~lated in 
the initial fidd ..... on .u incOIOpleto , but s"fUcient to all .... pral1alnory o.burv.clonl 
on foun.1 relations Within the Pork Ind 1n adjocont p.rtl of tbo Colorado Pl.teau. 

fort~-on~ 'pec ie . of ~l"are known to occ"r tn C.nyonland. ~otlonal 'ark, doc:um.nted 
by museum lpeclmenl, or by observotionl of onUlaI. or their certaio lign. An odditlonol 
20 specie. are of o"lpectod occurronce or are kn .... n to bovo oecurred witbin historic: 
tiJH. Of the toul probobla fauno of 61 op.cill, two speci .. are inso .. tlvore., 18 
beri·, ' t\l0 ·hs_rph., 24 rodellto, 12 c:amlYons and cbne artlodoctyls. 

Topotuphy. __ Conyonhnd. lIaUono1 'ltk 11 a .h"", .. ale ~.'r tbo efhcts of erostonal 
proceilea on ~)~~~ surface dO<Dtnoted by fl.t-lyira .ied11Dentary otrata. The ptln~lp.1 
orolive forces hive been the mllter streams of the orel , eu~nted by th.ir hOft of 
epbemerol tributerie.. Colluvill ~I •• vosting 11.0 bl' bed obvl~' efflct.. etve. a 
.uite of ~erful geo.orphic Igent. , thl existing topogr.phic pattern he. been dictot,d 
by diffennt1al r .. t .... ne. of .edlJHntary ... rota ... d tbe d1Itr~.butto" of hu lto, JOintl 
and (old •• According to 'laan ( 1911) , tbo character of dope ' , I.d:: .. and bench .. ts 
controlled pri=orlly by differentill re l tStance, wbereo. tba di.tribution of butCol, 
pinna .. la" ridge, and aorae. il controlled largely by joint plttetllS . 
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Vesetation . __ The veKetotlon of Conyonllnd. Notionol 'ark currently il 
by }II:. Walter L. LoOpe, of tbe Department of .. onse Sc:t.nce, Utah Stlte 
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, 
Lo,ln. fb. prlndple uehnlque 1,_ the "c_p'reblnl1ve .. ethod" DC t(8o;bhr (1967), 

uli~ •• ri,l photography and around_le"'ll lurveYI tbll StUdY~v~i::";':::';:,:::;,:;' b ••• l1ne f or future. dluU.d 1<;010C1<:d nucl .. witbin the" Pa-":. , _ 
I 

u; -, crud . .. 
Ina )I'" of plant dlstd"bution wut h~. to b, uud • . )(Uchltr 
typel of "potential nat\lral vIguation" 1n the luj, geUua 
sunland; .. blackbrush ...... o .. tma) COEI!luDity Ind 
Io.ldlouCb" 40atlnancI chua t)'pn potnt out . 
fact', nfhcud ' in On ulauvd, ,nlbla 

In. clotb.~ with" 
are , .. port.lnt canera 

,. 

I prominent .~t'Ub Iynulta, 
in part. perh.ps, w1th Crltin; "iltory. 

," ,dis Ira' c ......... n· t opographic tYPI. no ... IU .. rlarocl<. 
fnquI"el,. are 
The v_caiaHon 

t ypicl t l "b't"lta I, • COl ... " "nltlbl, cOlluvial rUbble. 
slt •• include, • . ~.rl.ty of Ibrubl, -=o~ -

.J.vniper_pl,:,o~. ~hnd o:cc:uu 1oc:al1)' In·;::;""~ ." 

,l!::;~:::::::~lf::::::';h;'::. ::',:.,:,::,. ,nUf)" tn tbi. 'c:oa.., ... te, v.ri •• • "botto.n" along tb~ ojOt tiv . ... . ... . 
.. Itud . .. (T_ .. ix). Sand, " a;b .. : of 

nr..... IUppor t stands of halophytic: 'hrub, 

. . .,;. 
Ijn.hod •• __ r~eld .ffort durinz the IWIIIIU of 1972 eonlisud of 6611 u.pni;hti , 
Ipponion,,! unl"lnly ... ong 43 10e.Utiea. Dl1ta were' obtllned on iQOlI 46.0 ind ividual 
rodI.nt'l in ~dltlon, o"easiol\c l ",i't-Tllttlnt )'i.lded • n_her of bat •• ''i._.l i 'Of 
otb.r o rd ... s ."er. doc~ent~d by obi.rv.cion of .nimals snd/o .. ~i&n. Th. fotlowin& 
rt.aark •• pplY only to rOdents. how.vlr. 

ECOiDClCAL OlSTr.IBUTlOit._ :For .. ch Ipedlllen ukel\, . th~ neuut pl.ant"as ncordedl ~1f 
nO plant " as n .... by •• physical dIKrl.pto .. of the trlp-·stu.,. .. noted (reek. "oodNit 
dIn, Ite.). Aftlr ju~l" lous lUQping of elo •• l)' SUail'r tl~S. 31 d.lertptOr,· vl ... . 
emplo)'Icl.,. SPI~l" of rod~I\ts a .. oelatld "ith .. c:h dU"riptor wen ltn.d: Stalleritl., 
bl~eln the'l faunal I t.t5 " e"l ealcul.tld, using the 'flunll ",I embl,ne' fletor' of 
Dulll~.n (196),677): 

("hl ... C 'I th. number o f speci .. C:O!ZIOn to" twO faunal UnG, ~:l il thl Ilu of on. 
u .. p l~' Inc! tl2 II tha ' lii~ of th. other). :· thl nUlllblr of ,p~chs pertinent to Iny given 
d.,er.ill~or. ilneld ftOal, ten ("bouldlrs") dtriii'l to only. one fo .. .. vI ... l of the clte;orle5. 

frJ valu .. Vln .ubj~t~d to de",ent.t')I e\ulur IndYI I, by. the. "vtl;ht.d plir_groupt' 
.. etbocl of 'Sokal .nd Snetth (1963:309). tbe r .. ultlne sialhrlt'y phcno;r. (FIC' .2.>. 
tl of .cae Int. r e.t, Ilthoueh ab, olut. valul' a .. 1 di.tort.d by thl ... p11 .is~ 1 
inyol!o'ad • . RouShl)' spaakl ne , du"rlptotl cl"lt.er to;ctlll .. a""otdin, to ph)'llol ... pb1c: 
,1tultton , A, open ·sites "Ith thin loll, or IUbi lt:r:ed ':UMll .8, rocky outcropl anc! , 
rilas l D, I"\>bbl~ slopes Ind tu ... ,,". crOup c 11 ... Isedllnlou. c:tun .... lneludin; . 
d .. ulptO ... . of dlstu tbanel (hou", brilsbpl1. , OpunUa) .. :.".il .. oJ! floodplain. Vtth 
Ilk.line ~II' (Atriplex, Sar<;:obltul) . Croup n iacludes five d.,c:riptOrl that show, 
no plrticula .. r .. mbl.nc. inter lOt or t o otb~ .. , dUlt.rs. This .. ems to be In Irtibet 
of IlIIIpll Ih •• Where vcccUtiO";;""""h eonc: . ...... d, · I II c:luuirs ' hlVI mol"l ph)' l1oSn0ll1" .. 
thin floristic tnteericy. 





pdlury .. sceiation 11 with elusnt A (100 .. 1)', "lOuntand5") . 

etahc .pac l es ,. ::'~ "::' ~:'l:::::';!::::!:::::: 11 wi th eluster B 

t he reowoinina 

wDodl.nd and/or 
m~.ll.n •• Iociecel . Four 
.ahow anoeiationl yith dunar 
c ane 0., Do ra:. .. A linale lpC!c!es 
( .. 
above IJ' . .,..r ··ccnc. ·in t,hh Cal'! . 

It all n rongly 
(Iaxocoline shrubs) . 

i!COlDGlCAL .A1iPLlIVD£._.AnOthu concept __ Dnll on. cloul y ral.csd to 
ec;:oloa1cal &:Iplitu~e of "'f.leh... How wid •• ran;_ of condition. 
An Impr l.110n o! th1 1 Cln ~ a.l~.~.by contra. tine number . of 
wi th ueh sped ... . . Thll n"",bu. rensed [lOCI two (Nlo'c"clQa 
16 (Plr~yscus ~nicul.tu5). AI might be o~pett.d , there 

efidelit)' • • !$ tha 
don i t occup)'! 

"Ioct.te~ ,. 
(r - 0 . 8 , P - 0.\)1) be:."un nu",be r of d •• c r lpto .... '~4 " ... pl . not 
lIl.an , bow.v.~ . chIt t~a eDr. Indlvidu~ l . taken, tt.. more descriptOra wi l l be i nvolved 
(althouth thac " elnlhll), I, pait of the u:plani:Uon} ~ - It also 1, t1'ue thlt ~e""'n 
e ... rylel"". I speeiet , t hl """I '!;.<n:Q.olI' • • .,1<:lltp .. ltd and abund.nt •• it C.n be, and pe .. ha pa 
the _u t .... ppable it h . lIb.n ..on C:au are avaih:ble, ." .. l .. tt"d ..... plit ud •• hou ld 

·b. · ..... n.b l·c· to het ..... n.l)'I1 • • 

A .. o"'Sh ~nd.x .. f lpedfic ':.:?,:::::~,:~;:";l!':""d"T:;;": be dertved ~)' dividing the 
of ind.lvid".ls b),·-tht '~ . tatt~ ~. lo ... . 

leiou. 
!i .. 25) ; UI rtl.tivll)' a t;iven 
th .. ~ .i... thl SpeC·tel with the gnatnt nur::.hlu lndlvld .... h . The 
n.nO"J unal o f condition, ... ndl .. wh1<;:.h occu .. il 10 
Nation.l 'ar k . ~n .. t~lr ,,.Ciel of ,how •• low ... tio (2.19}; 
.... CBCltins a ~"ryeet ...... 'r~ci'~ . cl .... 1y a .... et.ted wi t h 
,~o ... p C in the .clu.te .. . n.ly.t" .bov • • H ....... I.ewh. r e ov.r It. bro.d r .nge , the 
deer m ....... I~ .s:.oeiated wtth "1II1.cdlaneo,,1 celP',,,,,ritt l es" '1 I so .. t of IUIImIIlian 
"wud," a~ .n oppertun! ... ic in"cder of ephtrMral lI,bIUts. ;Ib~n the na t ivi habirat . . .' . . .. 
is u"distur~ed (by can 0 .. othe",id.). r... . QI.!!.~lu!U 16. ' surpr isinGl), \'ran" .sp*du. 

F~\Il!AL r..zLATIOHSHli'S.··£lIltlve t o the au: .... li.n fau ... o f Utlh II • whole , t he l ocal 
.fauna te .,S .. "I" t ... FiC. S) .~· Onl), .~';~.:~.i:. do ... ·lt :"lippr .. leh the rt c:.'!n'" ~_f .th.t 
.unO/id •. A n=bat cof btl!t.ic "Sl!ciat~ .. !,. Ulporunt ·'in ·.':Jac .. ", n ... ~", . ,!o.t. 
repnunull in Clntonl&ndl tlatidUal Park." T!lat !act '. ~ · ' rdt9f ... t ,. in .tt_pUnA'·t.o 
.. v • . luat. thi! .ffle.e)', o! ~crrl~=s to ..,!., •• ulian cllndbutiqn; 

As ar:phashed pavtoully, the Park .. nd th •• Ut of ClISte rn uuh ate .di vid •. >;! i.nto· t llu. 
dts june t segrn~nt. by th." Co l o:.rldo a"d ernn r tllers . ,hue nu. en _nl )' eoiop~tlhll 
in eU ..... ,; physiosr'r.plly , ..... S.t •. ticn _~""><l ot.b,", . •. eologiC~. !loii'i:t.h~ _dhn 
taun .. of the tbr .. di.trien di.ff . ... as dl.cu.,ed by ~-::f"- (I .. Hl) . ...«a -i)urn~t ( 19.S2) . 
Oull"nn t. divid.d south.uurn Utah into thne c'!I.5tdbu t "flI"Ii"e.n~' (SIn J"ao , Sen 
aafael, Crlnd Va lley) of the Clnyonlands " P"v1ne." .. f the Co l or..:lo 'leteau " f .... nd 
Ano" (Fia . 6) . nol unin, billed On lInal r.&leionships. Ire elo.dy .na lo&oul to 
"biot1 .. p:ovince." of Die. (1943). Jl)' impl! .... ';' .. n , iNtran". s"be.nun 1nelud., 
resptctivel )', the 11 .. ':1 .. , ;; .. e .nd Is lsnd.tR.tha·Sky dist r ict. of C.nyonlands 
N.tional PI .. k. the Ab:1Jo l.ouncaln subeente .. of t he col .. red.n Province of the 



Than Is 'a hnd',ncy ~n3 . 'OOC4:~;UP~U to 'l ook ~t ' Ii \M'p ' ind 'to 'tntll r prn the f u tur .. , 
. bowo a. ba lTier,:-_o( ~"Irhbl ... ItH .. etlv.nUh.tO ·the. dhCrlbuit'oll of .;'etl.... lIow 
av&1hbl . ",ps_._,:v .. n t oPoc:r.pbie '!UP_' ll1dlutinc ·Co-rc ... . 6!>ulll"d. of fen 'dee;"_ 'h;V<!~ 
lieUa IttO IO::lul d .. uO, .. I Uy l .. n10a · to· 11mplhtie ·eonclul iona. 111 aouth ... n ..... 
Ut.h, ~jor Itr . a=1 leparltl notably (i'limlla, fllUna~ . Our ~dtata [apull •• i;he 
bit to futur .. the t"tvlU U balT1 .. u to dl~trlbut1o" . ' In f ac t boor.v.r the- b.rd 
11 .eol oCitd eondlUona . To be "1,1'::'" tb . ul~·l.uta b.i j-ri . r_:_"~ • ltal: of th .... IIII:: 
of ), • • n, perbopl __ l .. t .hIt =-~.u~ Itrum. of ' ",: l;.s10n, fot they IIIOld tbl tatui .... nd 
.. tabU,h tb~ phYlte.1 eond.it.~O,,!~ .:;,,:ill ' ~ which 1>10Uc di ll trlbuUonl hivi e-volv.lI. 
H_IVIr, d.u erld . ubJ . eciVa fial~ .. r. f.~.tioro" 'u.~,,st tilet -.ojOf lI"pentl of th. 
fauna do not approaeh t ha rlv .. r . tl05ltly ."!oucb t o f .... 1 t hltlr affec t I al ·b.rrl. rl. 

In ordar t~ analy~. f .unal '. sembl .... t • • -=on; tha disjunct ar • • • t .. ~e~tlon f.un.l · 
lists of fod.ltnt~ ,!." •.. dr awn u( f or each . of th l >"t"a c d n subunt nll b.ud ~n tlln&c" 
up. i q . Purnnt. (19~2). Flunal 'i'nelDbl&nen -na theta Iht " "'1II"1 taleulatld It 
lpac1f1tc '!ond s';b$plelUc hvel s ; : udnr: thl 71unl 1 r.u.mbhni:, " .etor of !;IuaU_ .. 
(l96~,677) ducrlbed pnviou lly. ' Results UI ahOwn In fi CI . l ' .lId 8 . Fot c.OIIIp.rilon~ 
f.unol liat s we-r. eoo~iled for the . thr •• dist rLe tl of Canyonl l nd . Nl tional Perk. 
Th"a UIU " e-n lirawn .. liberally as pOllihllt, indudl.nC t ax. o f I USpatted-' oec .. rrene • •• 
how.v,r r emote t he aUlpltion __ ls we- II ' II tho •• doc~Dte~ . In othlr "Ordl, t blt two 
IlIlti 0( ·.~""1 U lts w .. r",; _d~ II .... -e.rly lilon a r .. pO:ss~bl .. , ' .... n. l ruembl.nul . 
", .... ealtu~lt .. d .. lboYa .. Ind. the ·r uult .. It •• hoIm In t'i::'-' ., Ind ' 11). 

Compar1ilon of the r .... l ts of .thn .l . In:a1~'IIe.I. '15 of s_ tn'tere';t . In t b. flut ,tau,.! 
IlIOn tlltll are prel.nt 1n 50utbellstetn Ut.llb til C.lllnl tb l n Ii, ' pr .... Oi l in Can),onlud. 
National Puk. :lnd."ad, . '.ny ; 111' 11 d~strlec i nelud ... t . C!O~t OQ par Cltnt (Illlnd, aJ 
pe r tant, l,u e ,""68· plt ,t.llllt , lIudlu, 6~ . pl r c.ant) of t b.. 'hljnl of the large" 
lubelnte r I n ',,hleh i t ' ll., . 

S.cond-1y, broad relltionship ll ef t be !aun .. au t be s_ iegltdh u 'of thl Jeda at . 
",hleh on. 100k~~ TIl • . Uland .nd t he iiJl EI (C ra nd V.lley Ind San CefaeU It.'! ._'. 
clonly nli:ted l .. ur ... : than e ithe r ·-il · co. t ba lluclhs (San. J Uln) . Thin · 
If{ini t lel b.ve ·~ta-~n t o Ind tcarlt __ In( r1:htl)' 10 In I tlrtain ~.Qle._th.t th .. 
Cororado Ilive r ' below ttl COllf!lI'IIU. lJ a _il fon.~dable berrin t o ...:.ul1an dil tri_ 
button thn a r .. dthOlt of the ,rine ipal trll1utar.i", .nd, f urth, 'reare , t hat the 
Colorado (Grand Fork)· .hov, ·· t h,' c.onf1 uont. 1 ~ , .,i:iO·n;>tr b~rrl.'r · thp,; I . the Grun . 
(Dur rent, 1952.). 

Flunal resechl lroce-I d.Uhr lSI .b~ lutll vlluu .in the.' an.ly:; .. at d tffarut tuo_ie 
l.veh . Consider Urlt the ~ubl,.tif1c le\lll l. FI Unal "" ... btance betwUII the 
Nedlu end th, t;au (fin J ... , -'.'J,<I...:;el!.)ti(,\d) .1. 1_ tn . In)' ttl, (0 , 211 VI. O . Z~O) I 
hOW.lllIf, faunal r uubl anu ,Wtwlteii111'l"tr't'c:ls of the 'Ptrk 11 low.i {0 . "'2to 'It ' . O. 489} 
tbln htwun the r espacttv. ( 11<1 ... 1 sube.nllrt • . 011 th • .. ~ther ' band , r ,",_btallC. 
betvUII the UlID<l arid .t he .-fllu (Grand Vall.y and. San tlfed) i i .tr an;er· (O.SBl 
VI. 0 . S2to) betvun dhuletl · thln ioetw"n hUII'~ .ub<:';nt.i,. 

One v ould. predict tblt uch plli.r of I r .. , woul"- b, doser et th l 1,.clUe l .. vel th." 



'"' at the l,vel Of"PI~lIS, Ind Chlt la, in flet, t he clse. H~lv.r. cifferencec 1n 
f.~n.l .stQblanca st l 11 Ixtlt amont the districts and s~bc.ntet., and the pcttam 
of relation,hips difrers 111Zhtly from that ~t.n It the subspeclflc lavl1, Th. 
Il"dl,s end the 1&I.nd are ~re clole ly r elated -than thair respactive , .. beenters 
( 0 .117) vs . O.;U3)i 50, too, are thellee,Hu and the tiln (O .7:l3 n. O.10(l).liovIVU, 
tbe Crand VIII., anc! San ::tfae1 subcanteu "are mon. d oady nlltad th." the dhtrlctl 
that they inc lude (0 •. 952 VI. O. 9J3) . l(hy should thlu dtfferenut Ixlltl 

Dtfhnnc'" in -slImple sin account for _.baolute va luu of the i ud.x, but th.y do 
no t account f o r the ~ct!n obse ...... d amo"",11 the indicu . It StUll to 1M that olo ....... ed 
diffar.ncu ntate to ecoloSical betors, Speetfic .. _alian c!istributions rdatlt 
clo'lly to Itolo~ic condltlons • • I~p~c l~lly ve~etatlon~1 physlo~nomy. V.c.tatlon, In 
turn, Is rltlated closely t o loca t Ind r .clonal phy.loCr lphy. ECpeclllly I t th. 
s pl clfie hVI I.- the 1n<ln 1, not .h.ply <lese ribin:;, the ctrensth of ;! phy.lc;::l 
b"rrier, but al~o the .1,.!lurity of cOtmlunity tYPIi . For exa:ople. the N.ldlu 
il!ltriet lncluc!u h;bitat type' that Ire not uprnent.cl 0" tho hland; the fallnl 
of t hl I sh:n<l Is IOOfl dlP!luperate relativi t o it. bro;du C!tstributiond ""bc:e .. ter 
than is thnt of thlt Needle.. On tho othl r h;!nd. the mOltie of hlbltltl in tbe 
HUI Ind on ehe 1&111<1<.1 i . rether dgihr . Species th:o.t tend to differentiate thl 
bro"de r subcenters . ... ply flnd IlIitlbl e condition. neither in tbe .... :e nor On the Island. 

!f the relleionchlp of subce'nten II &trcnter than that of the Ineluded dindell. 
thl!l'l ' . there au .pe.d.1 for ;'hich. cond itions U'. unsuiubl. In both tltanictt. 
SOftII ' Ipee t l ~ are stoppel! . '!lort ' oC .tho III t llute ba~r.ier. On' the other h.;'d , if r.lo. 
tion.hips .of loeal din rie t s are ' ~ero"ller th. n tht/te oC ehe· · s"b~lnt .. n of whf.~h 
th. y are 'par ts. th , .. both of the" tocal hupu ;lre morc.or~l.ec' depauperate parts of 
l arte r areal hllnu . In I ttber:c •. "" . ·eon·'l';cuble I!" .. t i ·of the u{;:Ional flu .. a 
reach dl~trtbut1en.1 lill1t1 cher ,t ,of ' t .he ultilut. barrier,' 

At the sub'plcific l.ve!, we obviously cemlt clo~er to ~csurln: the efflel"y o f 
a l oed ' Hrri .... but cti t1. ~beeall-,e .......... 1. Ire thcl to Icolo: 1e eOllCllnity~~ype. 
and eOlflClllJnft")'~t)'pe~ " re ' tl ld to pf!>:l1eal Ittrll!tltll, of thl ellviron=ent • • we hav. ne 
index of the ~trenGth of the IIltt";""''" :<llstr~bu.tiond barril ... 

SPacits DIVZr~lTY ••• ln thl Cl.l~. 1 was tmpr.,sed by th. '1~1~ div~"$lty of 
COQlOunlti ... on brok . .. e ..... a1 n In contra 't to those on level parks or fl at" It 
app"ucd thlt sr~ulands. for e;:"",pl .. , supported f"'ltr \<'·:!nd. of mar.rn;:lls and I"",r 
n~blrs of i ndivldll.15·than did sh .. ublan~1 on can),on r imi . Spl c il • . divarslty t, III 
important a ttribute oC biotie co........nlctu I:n~ ..... under .ctlv" study b)' • nur:ob.r oC 
acolosisc,. At thls stlCI In the Ivolution of thl conc,pt. selaction laonG the 
ind ices of lpe.ciU· ,nver "c), .: i~· .,,,,,, ...... hl:t ubleru)'1 _ I~ Lloyd !E;!!.' (l960;2}7) point 
OIIt. "which 0 ... la 'bitst ' dlpenAi.' Oil v bieh one proves in pr.act1!= e to Stvi ehe IDOIt 
rel1.ble. ,urpristnG .. eolegled prediction' anc! tho Greatln inlleht ." 

Speei., dlvltrsity WI. taleul~ted aecordins to thl Inc!ex of 2 • . H. SI,.p~on (1949)1 
1. "" ~(n.I)/N(N.l). where.2 is th. n ..... J>.u of tndlvidU"-h of any :iv"n IP!lc1es. Ind 
II is th" t otal number of Individulls taken in. the I.."pll . The lno!.~ I 11 an Uti=atc 
oC the prQbl bll1ty tht tva individual . drewn 'frorll the cOl!nLlnlt)' It rand.,.,. "'ill be 
of the s ... ~p"t i u. postiblc v . lues of 1 ran:;:e bittweell 0 ~nd 1, the blther thl 
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