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ABS' , r  RA( . ' , r '

I r i c lc l  nnc l  h t rb r r iL rnr  s tuc l i cs  I ravr  c locunr t 'n tc , l  Ly l t t r t t . ;  f ) r : t t r . r  as  l rew f i r r  M issoLr r i  anc l

Ncvr r t l r r .  Loca l i t i cs .  hab i ta t  < la ta ,  l i s ts  o fassoc ia t t ' t l  sp t ' c ics ,  t l t ' sc r ip t ion ,  i l l r rs t ra t ions ,  l rho to
o1-  hab i t ,  ru t r l  c l i sc r rss ion  o l '  w t ' r ' r l y  po tc l r t ia l  a rc  l ) r (scn t ( ' (1 .

R I i S t J N { l r N

I -os  t ' s t t r< l ios  c l t  . , rn r1 .o  V  t l t '  hc rbar io  l r iu t  < locr r r r rcnr , rc lo  ( .1 , f tn t . f t t . t t t t . r  t< tn to  nLr ( ' vo  l ) i l r l r
M i s s o r r r i  y  N c v i r c l r r .  S c  a l . o r r r n  l o c a l i r l r n l c s ,  ( l i r t o s  ( l r l  l r . i b i r a r .  l i s t r s  < l c  c s p r ' t i t s  i r s o . i r t , l , t s ,

c l c s c r i P r i r i n ,  i l L r s t r a c i o n r s ,  l i r t o . l t ' l  h r i l r i t o ,  \ ' . l i s . L r s i r i n  c l c  s L t  P o t t ' n c i a l  r o n r o  n r ; t l a  l t i r r b i t .

I N ' i l { (  ) l ) t  r ( .  i l (  ) N

(yluuu l inctr.r L. [section 1')z.rr i  (KLrntlr) Clarke] is native to Eurasia ancl

the Mecli tcrranean Region of northcrn Afr ica, extencl ing fron.r (]recnlanci

ancl Icelar.rcl  to China south to Spain, Iran, Egylrt ,  Algeria, ancl northert. t

In r l ia  (K i i kcncha l  I  f  . i6 ;  Tu t i r . r  c t  a l .  l  guo) .  The common name f t ) r  ch is  s1 . r ' -

c ies  hzrs  bccn l i s rec l  as  "ga i inga le , "  "b rown ua l in ra le , "  o r  "b lack  gu l inga le  "

(\Weeckrn & Stclrhe ns 1969). It apparcntly was flrst cliscoverecl in North An.rerica

basecl or. l  spccinrcns col lecteri  by i lcrbcrt A. Yrung ir long Revere Berch in

Essex  Cot rn ty ,  Massachuset ts  in  1877 (Knowl ron  e t  a l .  l9 l  l ;  N lcC i ivney

1918). L))perrn .fitcrt.; was subsecluently rlocr,rmcntccl in Califbrnia (N{cG ivney

S-t lh1 l  t i l5-. l . l  j .  l99u
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1938;Tucker  1993),  ( -onnect icut  (McGivney I93U;Dowhan l9f  9;Tucker
1995), Marylancl, (Kiikenthal 19i6), Nebraska (\Teeclon & Stepl-rens 1969;
Kolstacl 19u6; Rolfsm eier 1995), NewJersey (Britton I t3f36; McGivney 1938),
Pennsylvirnia (Rhoacls & Klein 1993), Soutl-r Dakora (\Teeclon & Stepl.rens
1969), ancl Virginia (Hitchcock & Standley l!1!; Kolstacl 1986; Tr-rckcr
19u7). Although tl.re s1'rccies has also been recorclecl for New York (e .g., \Teeclor.r
& Stephens 1969; Kolstacl l9fl6), no specimens have been located ancl rhe
only ones so iclentif iecl wcre actually C. t l iantlrtt.r Torr. (Mirchell & Tucker
1997). Although C. .[tr.ruts has been prescnt on rhe North American Conci-
nent since at least I f377, its spreacl apparcntly has been slorv, ancl outsicle of
br ie f  accounts rc later l  to  i ts  increzrse i r . r  c l isr r ibut ion,  thcre has been l i r t le
attention given to it in the Ncw \World l ircrarlrre.

(i ivcn the sreat attention to new recorcls of Cyltenrl in Norrh Anreric,r Lry
Charlcs Bryson, Ricl 'rarcl (,artcr, Stanley Jones, Barney Lipscomb, (iorclon
Tr-rcker, ancl otl 'rers in rhc last 20 years (e.g., Li;rscomb 1978, l9ii0; Tynclall
l9 t ' i . l ;  ( -ar tcr  et  a l .  l9 t l7 ;  Carr  I  9 t i8 ;  Carter  l  g t i t i ;  Suncle l l  sc Thomas l98t j ;
( . a r t e r  &  B ryson  I991 ;  Vebb  e t  a l .  l ! ! l ;  B ryson  &  Car re r  l ! ! 2 ; Jones  e t
a l .  199 .1 ; [ ' ] r yson&( -a r te r  199 .1 ;TL rckc r  l ! ! 4 ;B rysonc ta l .  199 ( r ;Ca r te re r
a l .  1996),  i t  is  in terest ing ancl  somewhat  amazing rhat  the s1 ' rec ies h i rs  nor
bcen cliscoverecl at more krcalit ies thror-rghor-rt the l initccl Srares, cslrccially
as Wccclon ancl Stclrhens (lXr9) nore(l rhar it wirs a wcccl of rice flclcls in
tlrc ()lcl Worlcl. Orrtsicle tl.rc [Jnitecl States, the slrecies has been cliscovcrccl
in (-ar-raclr ((l i l lett 1970), btrt it hirs not becn firuncl in Mexico (TLrcker I !!{;
or  ( -entra l  An' re r ica ( ' f i rcker  l9 t i  l ) .

I ) I i S ( , I i  I I Y I ' I O N

TIre fir l lowing is a clcscrilrt ion of C. f ir.rcrt.r basecl on KLikenthal (19 j(r),
Mc( i ivney (  l  9  j f l ) ,  [ . 'c rnalc l  (  1950),  Kolstac l  (  l  9 t j ( r ) ,  i rnc l  our  obscrvar ions.
(,1lrrrr.r f ir.rtrrr (Figs. l, 2): a caesl'r itosc annual rvit l-r few to numcrous cLrlms
ancl  rcc lc l ish-brown f lbroLrs roots;  cu lnrs u l r r iuht ,  inc l incc l ,  or  c lecunrbcnt ,
2 . i0  ( rare ly  10)  cm lorrg,  l . l -1 .0 mm rh ick,  smoorh,  f lacc ic l ,  ancl  t r iangr , r -
lar in c'r<rss-secti<tn;2-4 basal lcaves lrerculm, l-25 cm long, l-1 nrm',viclc,
f lat, fhccicl, ancl minutely scabnus rowrrrcl thc ircure apex; 2 or.j leaf-l ikc
bracts srrbtencl cach infloresccnc'c, varying in lcngtlr, 2-21 cm long, I .1(
1) mm wicle, spreacling, f1at, f laccicl, ancl minrrtcly sczrbrous towirrcl rhe aclrc
alrex; 6 2.' i(-u0) clcnscly or kroscly congesrecl spikciets per spike; spikelets
U- l t j (  40)  f lowercc l ,  l -u(-12)  mm long,  I  1 .5 n ' rm wic le,  l incar ,  ancl  com-
pressecl; rachil las 0..1 mm wicle, 0.2 mm rl 'r ick, clark brorvn, srraighr or slighrly
curvecl ,  ancl  wingless;  scales (somet imcs cal lec l  "g l r rmes")  sr - rbrencl ing the
f lowcrs 0. fJ  l .2  mm krng,  0. iJ- l . t  mnr wic le,  broaclcr  rhan krng,  . l -nervecl ,
tan or l ight brown at thc cenrer with narror.vly hyaline mirrgins, irnd rhe
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l r t t ; .  l .  ( ,1 , l t tu r . r  J t .s t r r . t .  A .  I  lab i t  ( to1r  anc l  s ic l r  v icws o1-c lL rnr1 ,  an t l  s i t l c  v i tw  o f  t rvo  t rec t

p l e n t s ) .  I 1 .  I n l L r r c s c c n r c .  O .  S l r i k e l c t .  l ) .  S c a l t ' .  E .  A c ] r c n c ( i n c l u c l i n g c n r s s  s e c t i o n a l  v i c r v

rn t l  s ic le  v ic rv  o f  i -c le f i  s ty lc ) .  (Raser l  u t  r \ l tKcnz i t  L \O)  u  i th . l , t toh ;  t ) l tK tn : i t  l  8 (11  ,  A lcKtn : i t

I t iOT u i th . l t to l t !  t i l l . l 0b i l !o t / ,  i l l us t ra t t ' ,1  by  ( ,har les  T .  Brvson) .

Side
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sllrfhces primarily dark reddish-brown to pLlrple; the tips minutely apieu-
late;  achenes 0.9-1.1 mm long,0.4-0.5 mm wide,  faray to a lmost  rvh i te,
trigonous, and narrowly ovoid; styles 0..4-0.6 mm long, l-cieft, and not
pers is tent ;  s tamens 2 per  f1ower,0.7-0. t i  r .nm long;  anthers 0. , i -0 . )  mm
long,  tan or  ye l lowish,  and l inear  oblong.

BIOI -OGY.  E( -OLO( IY.  AND D]STRI I ] I  IT ION

On ! September I 997, while conducting a search for strrte-l isted specres

of Clpeuu , Schoenop/ectrrs, and Liprtt'arpba along muclf-lats of tl-re Missor,rri River

in Cooper Connty, McKenzie ancl -Jacobs cl iscoverecl a populat ion of Clpenr.r

sp. trr.r famil irrr to then). This C;/tartt . ;  rvas scnriprostrrrte with the culnrs r ir-

cl iat ir-rg l ike spokes in a wheel ancl leaning mostly horizontal to the groi lnd
(Fig. 2). The most diagnostic felrt l rres of the sedge were i ts clark purplc tcr

reclcl ish-browr.r scir les. i ts srrongly tr i ' . rnsr.r l i rr  stems, i ts bright rnsty red nrots,

i ts small  slr ikelets, ancl i ts pale, tr igonr)us zrchenes. Specimens rvere sulrse-

qLrently clererminccl as Cllteun Jirtzl. McKenzie and Jacobs returnccl to the

sitc <rn 2[ i  Septembcr l99f ancl <'ountecl I  l0 plancs scatterccl ir long the si l ty

r-nLrclf lats ancl shorel ine of t l .re Missouri River, associrrtecl with t l .re fbl lowing

spccies: Antnunia coccil'zdRottl.,.,C1pertrl tliandnn'frrrrey, C. u1tltrorbixt.r -Nfuhl.,

L. u,lonrttr.r L., C'. .rqtrarru.rtr.r L. (C. dri!t./t//.t Rottb.; C. inf/cxtr.r MLrhlcnb.),

Ecl i l t ta pnltr, t ta (L.)L.,  Erdgrris ' t i .s hypruti t l t .s (Lam.; I l r i t ton, Stcrns, & Pogg.,

Finbris4,/it r,rthljj(La.n.)Link,Ltlrttlpara arr/ti/idd (Michx.) Ntrtt., Lipot'trphrr

nticranthtt (Vahl) G. 
'l'r,rcker, 

Po/lgontrnt s1.p. ancl l?anrrrtt'rt/tr.r .rc/erattt.r L. Al-

thoLrgh the  mt j< l r i t y  o [ 'p lan ts  we rc  in  f i r l l  s r rn l igh t ,  some ex tendcd in t r l  rhc

l)artial shacle of tlre clcvclolring scecllings of Sa/ix s1'rp. ancl Prtfttr/rr.r tlc/t,,ide.;

Bartram ex N{arshal l .

Sr-rbscclrrent to this cl iscovery, I !{cKenzie irncl Jac<lbs were askccl by Rhett

Jolrnson of thc Missouri l )elrartn-rcnt of (-onscrvation to iclenti fy,rn unknowtr

slrecin-rcn of Clpanu thathacl beencollectecl fronranotl .rersitealongtl .reMissor,rn

Itiver in acljacent Howarcl Cor-rnty, approximatcly .12 km \7N\7 of thc original

cl iscovery sitc-. McKenzie anci .) ircobs icienti f lccl the specin'ren x C. . f)r:r trr
anc l  v is i ted  the  s i te  w i thJohnson or . r  l  l  Oc tobcr  lg9 f  ,where  they  counte( l

aplrroxinratelv 70 plants sc2rftere(l  along moist,  sancly ancl si l ty f lats acl ja-

ccnt totchutc thrt been f irrmccl clrrr ing the 1995 f loorl  of t l rc l \{ isst>uri l t iver.

Becarrsc thr cliscovery of (,. fucrr: in two acljacent colrnties along the Missoun

River suggestecl that the species coulcl be rviclely cl istr ibLrtecl along thc r iver,

.facol-rs searchecl locations clorvnscream of the origir-ral cliscovery sicc ancl cliscoverecl

i t  in Boonc, Callaway, ancl (.olc colrnt ics. A lack of t ime clue to the seasotr 's

f irst ki l l ing frosts prcventecl aclcl i t ior.ral searches in other counties borcler-

ing the Missorrr i  Rivcr. With the exception <tf F)nthri t ty/ i .r  t ,rr / . t / i i ,  associaterl

plants at thc seconcl, rhircl ,  f i rurt l ' r ,  ancl f l f ih si tcs rvere mostly identical to

those prev io r - rs ly  ment ioned fb r  the  or ig ina l  c l i sc t rvc ry  s i tc .
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l i t c ;  2 .  P l t r t togr lphot  ( l l t t r t : . f  t l z . r  t l kcn  f rom L isbon [Jo t tonrs ,  l ] ig  Muc l< ly  Nat ionn l  I i sh

ant l  V i l c l l i f c '  l t c lL rgc ,  I  L rwarc l  ( i r . ,  M issor r r i ,  |  |  Oc t  1997 ( l r l ro tograp lxc l  by  Pau l  M.  McKcnz ic ) .

Alth<lugl.r thc init ial  Nrlrth Amcrican cl iscovery <tf L. . f i l . rctr.r  in Massa-
chusctts was apparcntly along a san(ly bcach, n'rany sLlbse(lLlent rccorcls along
thc Atlantic seaboarcl were associarecl with "bal lasr sancl" (Bri t ton l f i t l6),
o r  "wastc  g r< lunc l ,  ba l las t ,  anc l  whar f  a rcas"  ( l thoac ls  &  K le in  l99 l ) .  The
(-onnccticut recorcl comcs frcnr a. "sancly rivcr shorc" (TLrcker 1991) ancl habitat
firr thc slrccies in (-alifirrnia hin been rel)ortecl as "claml), clistr-Lrbecl soil, rcccciing
sh< l re l incs ,  anc l  P t rc lc l les"  ( ' l i r cker  l99 l ) .  In  t l . rc  Mic lwcs t ,  the  in i t ia l  c l rscov-
eries of this scclge were ntacle akrng "wet open sar.rcly f1ats" o[rhe Sourh Platre
River in Lincoln (-orrnty, Nebraska ancl "we r sancly clay soi l" along rhe banks
of the Keya Paha l{ iver in Tripp CoLrnry, Sourh l)akota ($/ccclon & Stephens
1969). Tlre zr.ccolrnts by Brit ton ( I  uu6) ancl l lhoacls ancl Klcin ( I  99 l)  sug-
gcst t l rat C. f iucrr.r was init ial ly introclr-rcccl ro r l te New Er.rglancl coasr acci-
clcntal ly via acl.rcnes thzrt were in ship bal lasr warer rhar originarecl in Ir-r-
ropc. Introcluct ions into other zrreas of thc col lntry, however, are more cl i f ' f icLrl t
to asscss. I t  is lrossiblc t l ' rat waterf irwl wcrc reslronsible f i l r  r l .rc spccics' in-
tnlcluct ion into Nebraska, Sor-rth l)akota, ancl clsewlrere. l)unn ancl Knancr
(I91 t) postulatecl t l .rat watcrfbwl were responsiblc for r l ' re introclr,rct ions of
C,1pera.r flailtrilt/ti Mich. fC. a/banargiaata.r (C. Martius & Scl'rracler ex Necs)
Steuclell, Fintbri.rty/ir nti/iacca (L.) Vahl, rncl Ae.rchynailtlile iillicd L. into tl.re
Mingo National \Ti ldl i f 'e l tcfuge in sorrtheasrern Missonri.
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\)7hi le the source of introducrion of C. fuscrs rnto Missouri is unknown,
the recent and apparenr widespread distribution of this seclge along the Missouri
River suggests that the species may have become establ ished soon afrer the
1993 or 1995 f loods. At rhe original discovery sire in Cooper Counry, plants
were located at the spor where a large levee break l-rad occr-rrred ln I99j.
Rolfsmeier (199t) reporred that the two Nebraska records of C. fu.rctt .r  were
from separate locations along the Platte River. Because the Platte River empties
into the Missouri River, and the Keya Paha evenrual ly does the same, i t  is
fbasible tl.rat Nebraska or South Dakota may have been the seed source for
the Missor-rr i  populat ions thar became establ ished along rhe Missouri River
fbl lowing the 1993 ancl/or 1995 f loocls. This introcluct ion may bc clue to
soi l  movement and secl imentation within the Missouri River f looclplain.

Rice growers in rhe Unitecl Srares should be alertecl ro rhe porential of
this scclge becoming ir troublcsome weecl. Holm et aI.  ( I919)I isreclC. f i t .rn.r
as aprincipal weecl in Porrlrgal ancl as occurring in Afghar.r istan zrnd Isracl.
Birsecl on the ralricl ancl aggressivc spreacl of its rclarive Cyperu.r tliJlrril.r L.
i r . r  Nor th  Amer ican r i cc  f  i c lc ls  (L ipscomb I  ! t l0 ;  

- I yn l la l l  
l9u3 ;  Bryson e t  a l .

199(r),  ancl bccause (,.  f i t .rctr.r  is a r icc weecl in the Olcl \Worlcl  ( \Weeclon &
Stcphens l !6 ! ;  M ingyuan & I )ehu 1970;  Ho lm cr  a l .  1979) ,  th is  s |ec ies
sl.roulcl be lookecl f i rr  in r icc procltrcing irreas of Arkansas, (-al i f i rrnia, Lor-r i-
s iana,  Miss iss ipp i ,  M issour i ,  Tennesscc ,  anc l  Texas .

l )uc  to  the  combin i r t ion  o f  i t s  semipros t ra te  hab i t  rv i th  the  c t r lms rac l i -
at ing l ike s1'rokcs in a wheel (Ir ig. 2), i rs clark purlr le ro reclcl islr-brown scalcs,
i t s  s t rong ly  t r i i rngu la r  s ren ts ,  i t s  b r ighr  r t rs ty  rcc l  ro< t rs ,  i t s  smal l  sp ikc lc ts ,
ancl i ts lralc (almost white), tr igonous aclrenes, rhis Cypart.r is rrnl ikely to bc
confirsccl with any othcr Nort l .r  American me mber of r l .re gcnns. The con-
slrictt<rtts rr-rsty recl nxrts ancl small trigonous uchcncs are similar rc(,. crythnrhizo.r,
b r - r t  t l re  c l r rk  l ru rp l i sh  sca les ,  s t rong ly  t r iangu lar  s rcms,  a l r i cu la te  achenes,
irncl st irmcn number (2 vs. . i  in (.  cr l thrarhz:a.r) crsi ly r l ist inguish i t  fnrnr
t lrat slrecies. ' fhe lr trrpl ish-t ingecl scalcs of C'.  . f i r .rcrr.r. ; .rc somewhar rcminis-
centof t l ' rescalcs <tf C. l i t ralrt t .r ,L' .  / t iptrrt i t tr .rT<trrey, <trC.f/dt icontr.r. l tctn
easily Lre separatccl from (,'. l.idutlrrt.r ancl C, bilurtittr.r by its rrigonous vs.
len t icu la r  achencs ,  anc l  by  i t s  smal le r  (ca .  1 .0  mm vs .  l . l3  mm)  sca lcs .  I t
cl i f lers fr<rm C'. . f  /n, icarttr .r  by i ts f lartenecl vs. crccr habit,  by t l ' re lack of rvhite
mi r rg ins  on  the  sca les ,  anc l  by  i t s  t r ig< lnous  vs .  len t icu la r  achenes.

The ar-rthors notccl rh.rr bruisccl f iesh ancl hcrbarirrm marcrizr l  <>f (, . . f i r .rctr.r

l)ossesses n frzrgrancc similar to, but not as strong lts,C. .stltttrrurttr <tr C. ietiKeril.t
' I t rrr.  

& I l<nk. Steyermark (19(r3) clescribecl this oclor as rhar of sl i l -rpcry
tln (Lllntr.r rulra Muhl.). Brulrl ( 1995) srarecl rhat "(i)n a Few genera ofCyper,rccac,
a fcnr-rgreek ('lrigane//a fout//t/Lgr./e.///tt) oclor-rr is rcaclily cletecrable in fresl.r
anc l  (espec ia l l y )  herbar i i rm marer ia l . "

' fhcre 
is apparently somc cl isagreemenr in the l i tcr ir t trre regarcl ing r l .re
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n l rmbero f  sczrnrensofeachf lo re to fC. . i t t . ru ts . In rheF/araaJ ' t / . teGreatP/a ins
(Kolstad 1986), two stamens are given in the key but three in the species

account. One (McGivney 1938), rarely two (Ki ikenthal 1916), or two (Tr-rt in

et al. 1980) stamens are also cited elsewhere in the literature. George Yatskierych
(Missouri Botanical Garden, pers. comm.) examined al l  voucher specimens

from Missouri ancl notecl that f lorets had only two stamens.
Given the rlpparent rapid spreacl of this species along the Missouri River in

Missor-rr i  ancl t l .re rveedy nature of many Cypenrl in the Old \forlcl ,  i t  is l ikely

that rhis species rvill l'r cliscoverecl with sr-rfficient eflbrt at other Midwest locir-

cions irncl possibly elsewhcre in North Ar.nerica. While stuclyir.rg (ypertr.r speci-
mens at tl-re MissoLrri Botanical Garclen in l9fiu, Cirrter cliscoverecl a misiclentified

spccimcn of C. . f i r .rur.r from western Nevada that original ly was dete rmined
',rs C. rtcrrrttirtat//.t Torr. & Hook. The "exposecl muclflat" habitat at the Ne-
vac la  s i tc  i s  apparent ly  s im i la r  to  tha t  in  the  SanJoaqu in  Va l ley  o f  ad jacenr

Califbrnia clesoibecl Lry Tucker ( I 99)). C1ltrtrr.frt.rnu wlrs not lisred by Croncprisr

et al.  (  I  917) in the I nterntotntain F lrra, nor in Kartesz's ( I  9u7) cl isse rtat ion

on the Fluu of 'Nttrrr/ , t .  As with Cali f trrnia, Nl issor-rr i ,  Nebraskir,  ancl Soutlr
l)akota, waterforvl nriry havc bee n resl-rot-tsible f irr  the introcluct ion of irchenes

of L. J)ucrt. t  into Ncvaclt.  
' I 'hc 

f ir l lorving t lata lrrovicle clocumcntation f irr  C.

f tt.n-rr.r in Missouri ancl Ncvnda witl.r l.rcrLrariLrrl irbbreviations firllorving Holmsren

c t  a l .  (1990) ,  cxcc l ) t  c tb  ( |g15.  h l rb .  o f  ( - l r . r r les  T .  Bryson) .

Votu ht r spccinrt ns: [  ] .S. A. Missouri.  Ctxrpcr Co.: l ]  i .q MLrdtly Natiolrul l i ish an<l $(/ ikl l i l i '
l { c l L r g t - ( ) v c r t o n [ 3 o t t o n r s , c a .  l . 9 n r i  N W o f ( ) v c r r o n , ' t ' 1 9 N I { l 5 V S e c t . j l S I I S E N W l / 1 ,
l l r r f r r l x r r tT .5 'QLr i r l . , ( )ScPl997, r \ l cKtnz i t lSO)u) rhBr , i l . ldnh . t ( .c t l> , l l l t l ,M( ) ,SWSl - .VS( i ) ;

.Jatoht ()7-(t7 uir/ t  P,rrr/  , \ l tKrnzit  (M());2lJ Scl) 199r. , \ lcKnzit 18O1 u' i t l t  I)r t t t / .Jr iultr  (ctb,
MI ( .1  I ,  SWSI- ,  [ ]M( ) ) :  IL ru ,a rc l  Co. :  [ ] ig  Mt rc l t l y  Nat ion i r l  l i i sh  i rn t l  Wi l , l l i l i 'R t f  L rgc-L isbor t
l l o t t o n r s , t i r .  1 . 5  n r i  N V  o t ' l . i s b o n , ' l ' 5 0 N l t  l l J V S c c t .  l f i ,  A r r o w  l { r x k  7 . 5 ' ( ) L r a c l . .  I I  ( ) t t
l t ) t ) 1  , , \ l tK t t t : r t  l : iO -  u j t l t l ) r , t , l  . f , t t o l r t t r l l ? / ) d t . f o l ) i l l r z ( t t b ,N { l ( - l l ,M ( ) ,SWSL . t JN lN .
tJM() ,  Vt) l l ,  YS(.) , . l , t r 'hr  <)7 1O u' ) t / )  l ) , t t l  t \ l tKtu. : i t  tn l  l l l t l / - ld tn. tor  ( r ' tb,  NI() ,  Ml( .1 I .
SWSL ,  t JMN,  UN t ( ) ) .  I l <x rnc  Co . :  M t l Ja i nc .  W  r r f  ( r r l L r r nb i l r  was t c  w l t c r  r r ca r rn tn t  l r r
l r o r r n  #  i . ' l ' j 7 N l { l i W S c c t .  T S W S [ S \ ( / l / ] ,  H u r r s t r l i r l e  7 . 5 ' Q u a c l . ,  l l  ( ) c r  l ( ) ( ) 1  , . l . t . o h . l
91  ) /  u i r h ' l i t u  S t t i r h  (M( ) ,  t JMN,  t JM( ) ) .  Ca l l aw : r1  Co . :  No r t h . . f  c f f t r son  ( . i t r ' .  u l on l j  N
sir l t 'o l  tht 'Missorrr i  l { iv t r ,  aplr roxi r .nately. l00 500 nr  c lownstrcrnr  f ior- r . r  theJef} i rson ( . i ty

b r i t l g covc r t l r cM issou r i  l { i v c r ,T . l . iN l l l lWScc t .  15S \ ( /S$ ( / l / . 1 , J r f } i ' r son ( . i t y7 .5 'QL ra r l . ,
f  i ( ) c t  l 997 , . f r r oh t  ( ) / - . i ,S ( c tb ,M( ) , f lM ( ) ) , . / , r t o l , i ( ) 7 : i Ju i t h ( ; h r i tD i t t t ' i t l t  (M ( ) ) .Co le
( i r . : - f t ' l fcrson (  - i ty ,  rkrng t l t  S rc lgr  of t l r  Missotrr i  l {  iv t  r .  approxinrntc ly .1t) t t -5{) t )  nr  tkrrvnsrrcam
lronr thc..f tlfcrson ( -itv lJrirlst ovcr tlre M issoLrri Il ivcr. jLrst V of \7crrs (-rce k, l'.1 iNl{ | I WScct.
l N I N I ] l / 1 , . f c f f t r s r > n ( . i t y r . 5 '  Q u a r l . ,  l i ( ) c t  1 ! ) ! ) 7 . . / , r t ) l ) \ ( . ) 7 - . j ( )  ( M ( ) , N I i M ( ) . t r N I ( ) ) ;

. f  t toht  t ) - - i ( t  (N{()) .  Ncvar la.  Lyon Co.:  I . i t l tontan l { t 'scrvoir ,  nrucl l l r r ts  r r t  r l r t 'SI  tnr i  o l  thc
r cs r r vo i r , - f  l rN l { l ( r l rSe t t . u ,  1150  i t ,  phn t s  g ro r v i ng  on  expose r i  m r r c l l l a r s .  L  Scp  l 95 l ,
'lit/tu 

676) (Nl()).

A (  I K N ( ) W L [ t ) (  i N t  I : N 1  5

\7e greatly al) l)reciate t l .rc assistance of ( leorge Yatskievych, Missourr
l)cpirrtment of C.onscrvat ion, lt / ord o f- Xl i.r.r or r i P roj ect, Missouri Botan iczrl


