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Fig. l. INDEX MAP OF NORTH DAKCYl'A SHOWING THE MISSOURI COTEAU ANO COTEAU SLOPE LllS'fiUCTS A;'tJ T:JI.~ ;->.;it.(!-i 
SfUOIED. Approx. Seale l:2,500,000. 
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7.Gvroulus porvus 
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1•. "'·. •J ~It •• , •.. '* ............ _. Ltlid. 1..a. .... · ...... , .. ,....>. 
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oltl ......... .,... ......... • 1-,1 , ....... , .... , ..ii ..... ta 

.................... dllt • dqMlf ..... ,. ...... 11, 

,an.a11, .. 11r1e11., •ua.u, • .,..... •. 
llf8 • lfJ. et SIWll 

... 1. .. .......... 
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.t 1/1 
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• 1/2 • 
' I l/4 

6 .. tt 3.1 ,.o •.• s., ,.1 
,.a a.1 •.• .... ••• • •• ,., a.• 
1.3 LO ,., a.a 

Muw11111a•· a. au, a. au, c. NtOt •· 1161t •· -.., a • ..._.,, 
I • ...,., 0.. &alt I. *"• IIN. asMt f. :Jl1Tt ~. IMI; .u. IMI; 

a .. nt6; ,ac. a1a, ••· 61U. 



iltkllla au:- Lale ...... , .... 

I 1rll1:• TIie .,_t•• •f t.lle .-•• Lrllaa (la tlle ..... et 

llldt•dlell. 1951. n tile f•U1 LJaHldae ta t.•• ..... •I Baier, 1918a) 

ere NllfGNd •f t""PI •1011 eadllall a ••• nrlety of aeu tom. o. 
tile a.ala of nN11Mlopc •• wll a.t •.,_••t.rlo orlt.nta, .... la 
Uffi, p. l26,.110) lla1 ,,...,.. I.lie follewl .. t.ua lat• tlle 1PNJ•• 

0.J !lll&llf: IIIWI SQ. [LJ P!!!*!J•n• llaller, fk.1 9DMI tlMm& 

•nat. [L.] ..,,, Buw, [1:..] 9111111 Ser, [I,.] atJU11M Aclal. 

[bJ ntieaw -.11cu. (L..] 111D Lea, [L.] am 11m11 s.m. 
[L.] ..... , ..... [bJ au& ..... tL.] IUlkDA lltaplatU, 

[~.] (BDl&IM Hal4w. [bJ Ullll&I ldlltill Ser, [1,.J lll&UI 

Dll&M Lea and [1J tlPDIB Say. It la ..,_d i•• ,_... of Ille 

pa1eeatelogl•t. 10 erea&e t•xa llanag al tr•t a re..- et aaU 

•rplloleo •• llabendtek Ila• ena,ec1. lee••• I retard tile ertierla 

aftildle to ihdMNHllu. •• pNltably •re iadiNt.lYe of •l111'111 IJnedlat 

pep•ltt1-1 I accept Ills rwlstoa. ft• •11• repertell llere are 

•ppanat.J.y of iu f0nt• deatpaled ia tlle ,,. .. ,., Nly. 

ftllllU 81DI <Sa1>, 1817 

Pl. 1 P19s. 4-6. 

RMuial&M d (11111 Wltdtl i• S.11 c 3'-4 •l'la, ,.._... 

plHl•pinl, CN1Ctnl, IICIYolute. U01l4en l'Olllded, llbapleal profile of 



wtaorl 11t1lltly •r• •k• ta• iu adapteal pl'OfUe: llll"faH ...... ,_. 

wlt11 f!H tnanera Pit.ell .. •tell MUPf fC'IDJff a,ert.are poaltlH•: 

aulfta aubn below, ....... , lllloI"lf •• uer••••'l-ed; ••11dde 

apical •• uapteal •Utn••, •11 11Uttla wt1Dl• rra •Um •1lcal 

• ...,1oa1 wt•, a,enae dellect.a ..,, .. 111 ... ,.. la aellt •ttll 

leN ..... 31 lllorla, , ... a a" ... 1. dlll .... WI •f ooUl•t. "' 

.,...1 ....... , ... , a .. 11 .. . 

fie •• , 
11orl• 

3 17i 
3 1/2 
4 
3 1/2 
3 1/2 

Dell 
J:letpt. Ol..etel" 

i~> ~) O. · .T o., 2.9 
1.4 4.2 o., 2.9 
1.1 3.1 

9l11Uflld:• A. 3512; B. 3610, 3621, 363C; C. l1T2, 3598; D. 116ot 

It. 3652g F. 1'788t G. 3466, 3818; B. 3540; J. 3'34; &. 3486; L. 3340; 

3262, 3303, 333j, 3574; 'f. 3188; tr. 3-122; · Y. 3114; z. 3139, AA. 3147; 
' 

AC. 3151; AU. 3:UI&; AP. 3130, 3U7; Al. 4151; A.J. ,16.S; M. 6170 • 

•• , .. ,, 4tlt• Late ws ......... . 

lrso1=- Tae ................ t.o till• ........... dlnlapiaed 

larv-ly oa tb ••l• d tltelr ••tat• wt.de adapteal ud abapt•l 

•Alie••• al tptlJ exe•trio -.r1 pnttle, ud t.lle clo••rd dtflectloa 

of tae la.i SI NIO!'.l la 1•.,,_ apeelilftt ud t.lle ••••01 io•n tltit 
-,1.-1- ta tllell• •t. Jet. 11111, Nffle,ed. s,,.._.. of• sillUar 

t•• eacl d•• IHil l•lilv Ille une ......... , ldtll Ille _,. .. •I 

tM 11148 llllbU._, llef'e ._ ctest.-aed •• llmlll ap. It is q11tte 

poaau,1e tut t.t&•• latter .,.. .... •n aeHlJ • '"°"' et oeu ,..,., 
w.ttlat• t•• apeetes I• al'.DI• Tile •tter la rt1Nifl.at fanNr Aady. 



1821 

Pl. 1 Fig. 7 

(2) lalSU ...,1 ,s.,>. eater. tfll. nacea•ta eee1 .. *'· 111st. s.n., a.u. 10. p1 .. 1, ,. a1. ,1. 21. 11,. 1-1. 

(3} c11s••• ""·I..,,,, (!ey). .. •• 1941. IDllaNU ,. .. u, 
ftt•ntae, p. Ii I. 

!JIBIIIIII II ltu&li aa•J1I=- s.an: 4 •rt•: , ... .,1aa11p1n1. 

t1at,-1. •r1110st.Nplllo. 11 ... 1•1 aoalder ef lac ... rl iealnat.• la 

u Nlll• utl• ..... 1 ..... , •• bel• •at .... 1 1111d ........... , 

apert.111'8 ••'•• wttllMt a oaU••, ll'eqa1•t.l1 __.. •1111J: IU'fMe 

uNellat.e t.lanN•; IIDderately_ wide aplal ud •,teal abllte•• 

...... all ..... 

3149..;.1 
3239 .. 2 
1794•1 
l'N4-2 
1"1'94-3 
1"""4 
lT'M-1 
11'94-6 
3231-1 
IID-2 

N•. of 
Mterll 

s·112 
4 
3 1/2 
3 1/2 
3 1/2 

• 3 1/4 
3 1/4 
3 
3 

SlleU 
htpc !ltader 

SIil l•I 1.4 ... 
2.0 •• T 
1.4 4 .. 2 
1.• 4 .. 3 
4.4 1.3 
1.0 a., 
1.1 3.9 
1.0 3.6 
1.1 .a.o 
1.0 a.a 

Alaepleal U.tlia1 
Otftfler <•> 

--l.4 
1.2 
1.0 
0.9 
1.0 
0.1 
0.1 
o.e 

: ... B. 3fi.l6t o. 1194; r. 1?12; 8. 1181. M6T& J. &113, 

MZI; I. M81; M. 3312, 3186; n. 3399; Q. 3416. 3149; I. JM6; s. 3282, 

314f, SM9, 3161, 3315, 3111; T. 3216; Y. 1111; z. 3143; AB. 3169; 

AC. 1111; AD. 318'; Ar. 3111. 3126; U. 6166. 

ltllMII Mt=· Lale ........... 
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Alllm s&IM <Llae) 1158 

Pl. 1 v1,. e 

<z> Sr.alb! tdMI CLI••>. lllkn. 1921. Wla. a.1 ... ,. 11.i. 
S.ney Ball. 10. pt,. 1. p. :,as.381, fig. 164. 

tJ> "•'ff .&111.a U.l••>. ~. 1MS • .a.,u. , •. ,1 .. ,niddae, 
p .. ~ ~. flt• 6. Mar/,NIH, 1919, ·lbct u4 "9lppls•~ 
,..,...., ... au1 •• ,. ua. ttt. a. 11. 

kMIIIIMI et (111&& •1t11tl:• fer, IMU; 2-3' lllllewla, Pl••• 

a,la•l'Plhl, cltmlnl, ape llat, adAapieal profile ...-iate •ad 

t1tern,&ed l,y nphrly spa.om Hd-N .... art• l• till._.. pell&~ 

Sat...,...lo• •141••; adaptoal pntll• n•dedr •rtaee • .,...,. wU.b 

tta• ndiel .UNI • rlQn; tlut t.lliebeM •f wftlcla nrle• Ji; tncllYld­

•l•i ••1•• w.1,1 apinl llflfl: 1111,an• ..,1, Japnaeed; 1111llilicna1 

• ., OIi Wlcle; at .......... , ldthel.l a .11 ••• 

mo• ... et a.11 •• of Nod•• 
tilol'll ffeiglat. ilt.ner • a.u Perypery 

Sal lal 
1160-1 2 172 o., 1.4 18 
1760-2 a 11, 0.3 1.0 10 
3118 2 1/4 0.4 1.2 16 

:• I. 3590, 3615, 3629; D. 1760; f. 1181; \I. 3S86, 
I 

3464; J. 3406; I. 3008; I. 3318; M. 31.tt; AD .. 3190; II. 3U9. 8128; 

AI .. 6150. 

blJ,t1ls 41.tc ... Lau •••-tau. 
!kl& 111 IIIWDI < 5aJ > 161 T. 

U> ftlllfNI <t&aelR?> ldtlltll <SQ>. 81111, 1905, Harrlwt 
Alam s.r ... •· 13, p, so, tt,. '8, 69. 



l'aylo:r. l~. u. s. hol. 

itMll&tW ti ,ua&l a&C:&ds• t.aqe; 11-a •rta tt-t•r• 

a,•1.,.sl: ptndopln1apl~sl, 11"11zal, edapi•l eartaae, adaplaal 

pntUe n.-lerl; ••l••• •• f1r1t 1 •• 1'6 •r11 lllldrea beln 

,....., ._11; hllt'ff deep; aoeru ftdi11lq IIU·ead• • all 

Wllffll ..... tile ........ •,-twe l'OIINly ·-'· 0d l"IIOUYM 1Uptly, 

119' a,.adN tnatlJ', • dls&tMt •U••: ablUe•• -11. aU •l'la 

•l1!W.e. 

: ... c. 1195; r. 1m: i. 3402; v. 3550. 

fitll!lif kl=· c...,,. •••••lua. 
r[a,pu• AU 'Pffiw• -• ln..-l•l'J, tla•Nf'oN ae Naau ... 

aea,a are awallalle. 

IUIUII .. ,1la&a ts.,;, 1821 

Pl. l Pig. 1. 

U) fllllil&I u,,...,I''' , .... , •• Sa,. Pall, 1'65, Alam 
Hani•n Ser., •. 3, p. 90, flt. 10. 

!~> !!IJl!!Wl ,...,1111 (Say).. Bater, 1'20, Wisc. Seel. Nat. HJat. ·*"..,· a.u. 10. P'· 1. ,. us, ,1. 21, tt1• 1, 2 • .c. s, e. ,. 
13, ... 14. 

(3) 

(4) 

J!lll- 11111111"1- (SV). a.kn, 1941, 1111. Fa. PlU9rlddae, 
pl. 108. llt. 1-1 ~14-lT (Oftly); pl. 109. 1-6. 

!di- U#IPJ:!Ga (a.r,l:111 ,. C. Ider. earcer, 1fM5, 11911. 
"•· P1-n , pl. 100, 119. 18-M. 

!Dlllll1AP e(.Clldl •IP&ll :- ••H•: 5 llllorlt; 1l•olspJral. 

1ta.«t1tnl i wllerl .,.late 1t adaptcal aeulder uaroauh tllird llltMwl, 



naaded tJlerealtw, ao carhtn; nrt ... ldU st:rmttt rep.larly apacecl 

t.ranc• oeltae at to!llft a,ertne potUJ.e•; apen.ue s&,eqty 

_.,...1.,e. last 118 of lllllOl'l .,....,.; .,,.., •• 1 hllu1 •rnw, 

.., llll>Ulcu, awcln1 ad .. ....-, 2 lllaorla depnated • 

mo• ... . , SHU .,.n .... ...... llelpt I) ..... lleltlttDltlldw 
Sal . ftl .,.i !•! 

3002 i 1/2 4.1 • - -3865 I 1.a 11.4 5.0 4.6 

Alc ... lMl• O. 11631 B. 3Nlt I. 38tD; S. 3561; I. 31Tl: 

AB. 3164; AG. 3154; AD. 3182. 

IIJ I 7771 11111:f (lleate), 1880 

Ul P.11111111• <11111-> lliltllMII s.,,. Dau. 1905, Bani•• 
Alaab ._., ... •• 13, p. 87, fig. 64. 

<2> 111•- asna <Cetlhd>. 1am. 1CJ2B. wi ...... Gettt. 1a,. 
11111. Sane, 8-11., TO, pt. 1. p. 317. pt. 19. a...s. Frye•• 
Leanard, 1912. Kaa•• Geel. S.ne, Bell •• 99. pl. 11. tt9. y. 
hUJU. Clay'°9a, ad Lall'd, lCH»3, Aller. llidl. Nat. Ua pn•1). 

(3) IIIIHJA IIIUI t...ae>. Te,1w. l*, o. s. Geo!. saney 
... , ....... 1 ,.,.. 337, , ••• 59. 

IIIIEIIIIM 1( (MIU 1111111& :- Wl• to larp: 3 t.o 3i wberl•1 

p1aat.,in1, e.1 .. -.nl; •rt ,nfUe ltlangalate, apieal upl•ttn 

fera• • ialllllml 1loplq,., ad la -•bl ._1, a cartaa, •llaptoal 

.... la1I• •1'9 ..-. , .... th a,lo.1 ... Ud toa• •• btudlMlaie 

_.tllca1 end • eulaa; -1•• -11 ad vlsUtle fr• beth _... acl 

NJ ........... lllh •rla wtU traa1Nr• oeat• at loftlff apftlaN 

poaltltla•; •tU•• ••ntely •••• -,teat •1110•• •U••• all 

... 1, wlatt>l• b apl•l _. ._, .. 1 w1 ... , apert ..... ....-•••••, 

,-r,....•l •llu. 



UNO• No. ef hell ........ 
..... 1. lelptD,..._ • lleqlll ill-,•· 

&1 i t7a lMI . ial S•2 Sal . 
,.. 12.7 •• o T.I 

3671-1 3 1/2 4.6 $.O 4.0 .. , 
sn-1 3 1/2 4.3 1.T a., ••• Z71•3 3 a.a s.s 2.s a.:s 

:- A. 8114; f.l. 361&1 C:. l7T4t 6. 811; .J. 3421; K. N81t 

L.. »13; a. 31M; s. 82M, 1214. Dil; 'f. UIT; s. 3131; Y. 3112; 

If. 31411 AC. 3lil; AD. 3181; AF. 31D; 3114. 

iltJnt• AU=· Lale 11 ... , ..... . 

IJIIUI*• All ot tlle lp110 ..... flt J.. - tCHIN dllrlllf tilts ltNY 

..,.., , ... -11e u.. .,. ...... , ,u ......... u" tCMllld • 

lu e.t•• ud •l••_.. la the eatnl a.11ed State• hda:r. 

Eur&aaa ct.,[. &ll'M (Say>. 1865 

0) FnEIIIU 1ldl. (S.,). Bakr, 1918. Wlte. Gal. -' Nat. Diet. 
5-ftJ' 11111.T'o, ,e. 1. p. 3"-401, ,1. a. rs,. 6-9. test 
ta,. 111. 

11111&•1• ., QI (IHI& •w&al:• ,., .. ii. ,.,.111, ..... ,.. 
ece.-rl• lo l'l8't 1114 Hirt oea ... t,tc titnacl Una Nliterlaf • apa 

t,eat•t• IIU'llil ..._>. -· 
ildtJds aat:- £.de 11 .... 1-. 

181RI•• 0..1, °" .,_ .... of U.. -•• ballMI a, .._ 
........ Ina Mdlm•t• d Ue lll••eu1 C.c••· 'Aia -, k d• Mt 

,,._ fnil aat.ae ot tllla f•• •• ·U. .... ldabl• ,...,..... •t .....,lJ119 

_.._... 1.o 11d aim ... 



liallM Ill.ti <t.y). 1824 

tl> IIMI.UI am a.,. aau. 1900. HurU1111 Al•• Ser., v. 1.a. p. S?, n,. 89. •11•.,. 1N1. Ao114. *'· 1e1. Rua ....... a. "· a. 
p1. z. p. 831. flt. 416. t.eeaard, ltSD, .. ._... Dliw. Pol ... COnrJ.b •• 
an. 3. p. 21. ,1. 4, ttt. t. 1m. la••• •••. Paleo. Cut.rill •• an.,.,-. u. pl. a. r1,. G. 

l!Ull&ll&ta ti te11&1 11111&11 ;-. •1•; w-, un. 3 ••••• ttt4111 

UMt. 3/4 •f help&; •Plrt•• 2/3 .t .. .ltbt., .... ,. • calla~; ftl'f ... 

....... _. wtll wtatlocl JlmM la, .... •Pff1t•n posjtln.a. 

•9'llrltlll ~ • C. 179«>. 

1111.MII Att:• Lak PJ.aiatMtae. 

IHI .111:• ~ •••t.,..., of•.._• af tll• t•U1 Saooladeidle to 

lpeOiu a •U ult.eta alne ls •t po1tDl• wttll -, A9ne of 

eertat•ty. ft• 11•11• ... •• u.,.. •tl1ty t.llo dllratera tlYe 

tor fn1&1a IDD• ne pn1 11 ext.-.lr .... ta '" •t11U1"t 

C.ieau dlatrt.• at. JffNllt u4 tile possUtUllr I.ht tile• .,_111en, are 

ta•laded by coa._iffttoa 11 n!Md ltf tile nrtrdng pauelt7 ot &una-

1.-s.1 nau ueu, h th 40 alt.ea l'lfPWI• lien. Ir. Clq&oa, ••• 

aU•t•ir •t ttd1 11t•, •• •llfl#l• tlte posna.uu., uat. ... i.1u11a 

of tu -,1• -, un .....a artllf ..i1.-1a. !lll&aa is. 

IIO_,er, •- '- me --red u Ille Gnat Plal1a 11,,.... .. t.fle 

.,...I_ SI ... ad elli!ltft u....... 1950. p.. II, N; 19SJ. p. 23, 

M; Tvln. 1960, p. 18) to t.bt Its ....... 111 8wa9ta4 »rift I• •t. 
..... 1 .... 

· ilttllll&tl d ,,at&l ll\ldllt• ,_, w11, n1a,1n111111.a, 

6 llletl•, •rl'811ly parfcmtte: eyltaftl•l1 •l-U.• 1-11• fuecl 



llalall· ,., .. a.,. ,. ...... .. 
Iii 11m•- 1'IMt .... 11111111111 t• ,.,.__. .. ta •• • ...,, 

~ .................. , ....................... ... 
u. ......... ., .......... ha "" ...... lRl .... ., ... ....... ,, •. 



with parietal l.aella forming an inYerted fin apertare. lower and 

ov.ter apert11ral marvtn broken aay. 

9SHUIEJ'PU:- B. 3594. 

Gelog&f A,g: ... Lat.e Pleiitoceae. 

Baufr1:• The geaaa klt'sf!91Ph ls reprennted in the Missouri 

Coteea dlltrtct at proent b.1 at least 3 species. It is possible that 

t..be 1peci•111 ot Gaatroeopta fl'Olt Ula site are lncladed by -coat•ia•­

tlon. 
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PLATE 1 

Fig. l. B,;UHN UIHUltt• (Say).. Clear Lake a.it& (IC), approx .. 3. 
7 X, (OND 3002). 

Figs. 2, 3. !IU,W l!!MI!! Cl~e). Clear La.Ir• au.e ua. approx. 5 ~ 
2. apical YI-•, 3. abapic::11 wtew. .· 

Figs. 4-,.6 .. · GJDlllf .1101! (Sey). NH Farm 'Sile (S), 4. approx. 6,.3 X. 
apical Ylew, s .. approx. 7.4 X, abapleal ,rlew. 6. approx. 7.4 X, 
apenaral Ytew, <IIW 3574-3). 

Flg. 7. f.11111115!1! m•W• (Say). Scblenker Fan alt.e (D), appro:x. 
6.8 X, (t:ND 1794-U.. . 

Fig. 8. Araig,r tlil\a (Ltane>. Nae Farm ai&e (S), approx. T.5 x. 
(UNO 3318).. · 

Figs. 9, 10. Lzaan IIWiUa (Say). 9. Nue Fara site Uil,· approx. 4.6 X, 
(Iii) 3567-1), 10. Cleveland stte CA), approx. 5,.7 X, (J)il) 3511-7). 

Fig. 11. LJlllll!I !ltf9tlis (Llnae>. N11e Fara site (S), approx. 1.4 X, 
. ( 1JID 3209-3 • 

Fig•. 12. 13. Pbf!I sp. 12. MIiiay Cat Slougli site CJ). approx. T.o X, 
(UND 3420-3), 13. Sohlenker Fara alie (D), approx. 5.7 x. 
(ffiD 1764-1). 

Figs. 14, 16. :Y1lJIII tr1!!11·::11 (Say). 14. lawa tite 1 (T), approx. 
. 5 X, ·(UNO 3284-5 ,. 1 • N11tt Fa:r11 atie (S).1 approx. 8.5 1 1 (lfiO 

3570-3) .. 

Fig. 15. Y1lt1!1 &twill Carrier. Rosenthal 2 ai~e (M). approx. 4.9 x~ 
( ONO 3385-2). 

Fig. 17,. .eioql9 sp. Nae Fant lite (S)., approx. 8 X. (lnO 3493). 

Figa •. 18. 19. Aalffll liMR (Say). Nae Farm aite (S), 18. approx. 5 X, 
· (~ 3569-1>. 19. approx:. 4.2 x. (lltD 3569-4). 

,, 

Fig;, 20 .. Ffitl!•I• sp. N11e Fann alte CS), approx. 6 I, (UND ~256) • . 
Fig~ 21. PUHIM sp. Nae Fam ,ue CS).,. approx. 2.3 x, (IN) 3220-5). 
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PLATI 2 
• 

Fig. l. Apo5!ogt1 AU@dll Say. Nae Pa:ra atte (S),, approx .. 1 .. 3 X., 
(IMO 3207-U. 

Figs. 2. 4. §Jdla9rta ap. 2. Nu Fan site CS). approx. 3.8 X, (UND 
3301),. 4., Clnelaad site (A), approx. 4.2 x. (llW 3521-U. 

Fig. 3. Pearl fl'Oll naiad. Lowutlaal alte (I), D, (lNl 3336). 

Fit•• 5-7. Hlllfllil D41111 fiU11t,dU (Barne,>. N• Fara site CS), 
s. t .. 1.. rlgJat ni-,.. sllowlq predaud po8'erler and ponerlor­
vatral aargta1 typical o-f thl1 sex la· tills •peel••, approx • 

. 1.2 x, Ct.NJ 3241); 6. utt,11lated nl•ea ef •I• sllolflnt excel­
lent preaer,at1oa et alt.ell nd u,_.., fiber•-. appru: .. 0.7 I, 
CffiD 3279); T. •le. left nhe, approx. 0.8 l, (lll) 3213-1) • 

• 
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