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The m;n\1i~ bh".lv,d CTU,t,..,.~ kTlow" a, O,\,,,,ooo1a H"'! ill C(luutl"," 

nUN""" m both fT COh AIld mumo ".~te". Ju,t •• uHhy, . 0 i n tho pM! 

lh", w«o o~"""'li"glJ pTolir.Il, ceri.tin rock "tr~b "ing comr-<l .lmoo' 

onti,-dy of their .1",110 ana "'P'rttoa Yal~". T~" f ... i\ {onn. lllOBOYOT 

are nry con.tont in the lobing, .ud."" omamonlalion, OIld oilier feahlT"" 

0/ t)",iT ,h<l1., so that l!lily h& • • b.com. mod \1 l1()ful to I .. to .. ",ho knO'¥i' 

Il>€ll1 in i~.nhfyil\K '\nligu phie hor;",n.. In oro" to i~o""u", tho 
uur,,"" of . In<lelli, of tl",-~ o,¥"","m' ,"d !l\U, to widen t~oir .pplicat'o~ 

in olral1gr.rhy, J;. "''" thought well to f"op,,,,, 'ho follOll'ing atwunl in­
dudil\!; tlloir I.llalomi"~l .nd "h.ll atmctm.. 'rhi. _wed p.ri.i""l~rl) 
Lppr<lpri.te at thi, time lJ,:,ca,,... of tho I.d thal th, peakT pOT! of Ih. 

SlhJr i .~ faun •• ollhryhnd ""nli", of ",tr.ooda . 

... ""TO"'C.l.L PMTUB.,. 

The ""tr. coda ., •• nall, g,ner,Hy rninut. cTwb_ ,.ith Iho on,ir~ body 

.uoluo.d in a horUJ 0' c"l""-T",,u, cau!"'"", tho eight And lolt .id .. of 

.. b.ioh oro .. par~l" .nd ",lioul~lcd "long U", don,.} ".1g" .., ~, to form a 

biy.hod shell. Tho body i, indi.tinctly oegmonlod .~~ h .. ","on paie, 

of .PP"'~Og<O" of "hioh t"" Jl,.,,1 1,.0 ~r< .nu,llIlOl, "'hich, Ii •• Ih , 01"""', 

u o . bo . dapl.d for "'''ping on~ rw;mmi~g. '1'"",,0 ' Pl"'ll<lUg"" togolher 

'>',,"liM""! "~~<rJ:lli .. i<I~ 01: tho D!,'o<'or of tho U. S. (1 ,01""i,~l Eun'.r .~d 
tho ~'"'t", of \h' Sml\h<.:Jnlan in>UtuUQ<l, 

" 



.. i\l, I h~ r.ud.oi ~~lDit), ,,[ !~~ .~'I"n l(lIlOl'· prot''''''''' dono: tho .~"L ... I 

, .... '¥in of the ""'~I"''' .. ,,," fh~ ,.I.eI' M~ "PO'''''\. 
H-h,nd d .. Ii",,; I"", l'''rI~! ,pp..n,L1~(>o (''''~'''IUI'''' .~J "nt."".'l j, 

" pal. or "'~"'liW(>', fol lo"-,,I \oj l~" ,..i .. Of ~"'jll"lIIol n".lly l~'" I",i,. 

or ,100ul"" )ego. 'l'he .MOI!~'" i, .1""1 ""ct fuciim"'lllrJ .,,,; ii, ,;d1'tmity 

w;'y ,,,,,,i,1 0/ •• jl\glo ,pin"", 1'1 ~", Q" 1111) 1",loitUf""tt.l. 'I'he d.\a,I, 

"r tl, o .".tOnl} o! LJJ. IOllJl",, 1 ~r~ ,h,,.,n ill th,' ."('<Jmp""),ing lc~l ~jlure. 

11',11> ~ 'io&l~ en.pliol! II,,, /""" I 'pf'(it" p .... l<'l"'~ »I,I! II .. ""I'"CO niH" 

( .... Fi)! 11_1 ) ro ,h:ol \J,~ .".1""'1 .,( tilt .,"lual h l",,.,,n a lm .... t M>'; rrl~ 

(rWl' lilliif' .J'<..,; ..... 
. 1 'mall,utoJiou '1 .... "'1 tTll Itl')(o 1.,~,.10)" ....... rumonl-, .I·ulof"'tl. 

'hrl""uion 0/ th~ l.ol1,'. bMnr ln~'f .. Lt~ "" ,b.· ,.d~n r '" Ib~ ~al~~_ ~I 
.""rIo", ,"';1 OJlP<"'" bJ ....... 11 " ..," UI~"r< I~" ,<r '" ula. 'I,,,L ;\ di'n,,,, 
h ... rt i. ,,~t <l~Td"I"d. n~,!,i",t i"" \I<""T" thMngh n 'mrnl"-" of rt'<]Ii'.­

'ury plate. h"./I"" to d.~ "" .. d, " ..... wn"b L, tloei, ",otinn ~",p 

"I" .1_,., of 1"..,10 nle. !,unrilLgl><\,,'«," .ho 'AI,,,,. " 110 .l,"",n!~", 

."d g""~T.tll' OIJ('U' .. n :<<:,,",.11., ",.il de"'lop«\ .. ~n, .l l ~,,;," "l, Inri 
""' ~Y "'" ,,,,",,,1 .1 ,, ",oU" /u,'" , I,L'>! f, ... 1 fu, th' !I1O<[ port. 

'11 ... ~h .. ore (·1._1 hy ~ ""lxon\'~l .old\)! ro, .-. ~"'-I", ,h., .,l"chmfl.ll 
"J ,,10;,,10;. m~J~..a 00 Ult" in" ... ~i<l ... by ~ ,,,ho,,·),. pit. '" a numt"" "I 

"non ' pfOl!. The . ".11 .. rO/J'I"cI !II 'If>tcl'tn. wu,mOlll} bOlD 0":' mm. 
IV I m"', iD leugLh, . Ilh"u;!h j" .""",'1 d,,,,blf'ol V.lf'(I.1Gio:> forlll" (l "" ... r_ 

d.n ,<l>to) .... ""'I;JIlO'O ~1<'<'MliD~ 2:; ~'m. T h, oUI,'" ludooo may Lo owontb 
"",I Kl'_l ... lrr.."nln ... , p,tt<-d, ""i nl_. " ' -.'0, I,,~u l~. or oll,,,,..,, 

,,,.,,,,,,1. ,h • • 'Teet lI<' ng of .... n 'l"I l-<- ~'lIa",,,,,i.ML1. 'flo. 'wo ~..r""" rna)' be 
~t !q~~l du' ( ['"uutiid.,) ,r ntHI'<'~' I{'<I u"<'<j",l ,...tn ~ilh .. U ... rigltl 

'" l..fr ,~l« o~ ... I"P!'j"".t 11l~ "."t ,.II~,,,lo, m,l~ «("'l'mIi-l.w.) "r t, lIw 

.10r ... 1 ""'rdo, ~, ",dl (}I«;rJia), "r i~ .... ,~t t.·t'\ o"Il.pp,~:; III ,"ulld 
{('!I{)"rdl~) 

.\1l10n~ II", lo" al"fllu, ~~d,,'ul"Liy I I~ .... "f 1'~1"""';l . go., U, . .. I, .. 
• '" .. "n"",,,ly ),,1..,.;1 "T ",leal< "I Mil",,,, Aml •• ,i.llon. i~ 1)'0 ~nrn r",r, 

j\f)o'hion '''0 ",loti,,,, 01 tl . ... ""r .. , ,1,.",,'10" .,.,. J<1(»'<lcrl •• iJL)I",T\all, 



, 
• 

( ..... ' ," ~ ...... , .. , ... 



by Ihe palMuwlogid ill ""grog.ting tt.. 'l<'%lI,illgly eIldkM nlllliber 01 

'I'""i", i"lo gonom and hmilieH. TlIe ""de,,1 of the Ii"l.ug aepollid, for 

hi. tuonomio oriteri. almost entirely upon tho oh~Taokr, of tho toft 

jX1rts of Ill •• nimals ",l,iob arc .,lm",t no,c", l'rcooll"ed in lbo f=il .to-te. 
Ho" .. ", .. the lobing of Ihe ,..In, in the {"";'1 form. is d . .. lop<d in 

timil .. manll", ond o/,en""" mO,.. di,tinotly "'" thoiT inner ,id"" thon 
on theiT exterior ",Tis",," it i ... ideat \ht 11'0 ;ario;d Iobing SlId ,uk. Ii.., 

of th. ~alve. "nd lhe p"""enC<! of luge pTotubouuou or "<xl,,. on the 

"~tcrior can bo notlling el .. Lui ""t.rn.11 m""ilo<tatiou. 0/ .nd .,.,.,_ 

fonning 10 intomal analomice.l foat\1"'" of t 4 animal' them •• h' ... 
,",oug), il m.y b<, a. a rule, imp"',ible lo interpret the m •• aing of Ih. "" 

sbell ohanci",.. wo m.y IlOTOrlhd,,"" nppreciau nnd est.l>I,ro 11I.ir '·"1"0_ 

li;~ 'aIm .... ta.:ronomic orito,ia by noting t4 rdo/in pe"j,tenc. of each 

p.rti, ular feotu", t.olh ,,"verolly and in oombin.tiol1l1'ith olher eh.no\< .. , 

Tf the .. m e l""'"liarity i'l'ooogni!ed ill 0 number of oili<l'wi", .i,nilar let 
cleuly distinguiffi~blo 'l""'''' Ihen wo HlOY r .. ,..,aLI)' inkr Ihat it repre­

,,"nt. ,ome anatomio.l ol"rader of ,LliT",i'"t imporbm"" to tho "nim.! to 
n'quiro it. ",~inl":"."",, ond conllnued deTelopmen \ through on~ or mo,.. 

dherglng or ponllcl Ii..,,,,, of getlolioolly .mod 'pooi~ Obvio",ly, too, 

lho <chli'e import.nco 01 .l1y siagl. char.ek r or au! ",ulbination of 
oharncl"", i, in proportion to it~ 1"',..i,te"",, in Il,lure, It 10110\1'1 01.., 

that th. taxonomic impor1.auC<! of ~ oh~r"ot<r i, cklerminod not w much 
by exinnogonC<l in developm,nt OS by it. peroi,leIlc •. 

Ileg:mling tho lobing of the canlp"co, parliculArly .. , de"elopOO ill 

Il<yriohiick and Zyg<>bol bid"" it 'My ~".y ",.11 be _xphi ,..,d a, an utemal 
m.nife.to.lion 01 (I", ""groent.tion 01 It, .<limo! \l""lr. In ,h. lIving 

"p"oi.,. Ih . body u,ually i, i..,di,tillctly ""gm""'ted l nd 1.h< .Mumon ,h,,,t. 

}ht i \ d_ nul Iollow lhat Ihe ,egnl<ntdioa ill tho r.l_o<oio Reyriohiao<a 

",a. liznilarly indi!tincl OT that tb.;r ~bdomen w ... oqU>.lly !!rod. On tho 

oOlllrny, if the O,lnccda ',-or. evol~od, .s ""'''''' moo.( prob3bl., oul of 
prwodin;; llunehiopod. Ih. ch.ne .. ,troIlgly fuor lh •• ssWllJlilOll that in 

the ll epiohioeoa t~o ,egmonlalion uf It.. body ,,'as more dio\wcl ~"d the 

l bdom"1l iuD~"'T Ihnn in ",.,..,1 O,t,..oOO". At .ny ,,1< Ihe definile in_ 

fonnotion concoming these paT!. in Ihe C.mhTi~n lhnnohiopod. whioh 



w. 0'" to the re .... 'eb«:> of Wall-ott' I'A;- " n" d.oubt '''i,ming (II< 

d"une" and.l,~ecnlly I"r;:ti" number ,,1 thdr ".,gm~nt._ 
Tk <x",,'<iing per;i,t.no< "f the pwtcrio' 10k and th, bel Ihal thi, 

10k oHm;' prolong,d I')' coning "nreriorly ~ero .. ron'. or I"",, of tb. 

~1n.1 dope of tho r~1 \'OS "lj{!:",'" that it T"""i",d Ih, infol.d.o. thorn .nd 

.Women ,.~~ th, ~nilul ",t'oll"d VI and dosed Ill< ",I;-"" of ii, shell. 

If thi. ",gg .. tion it .",,11 !O\mdod, Ihen w. gol som< id"" of tho l'lIglh 

"f Ih. than.>: and .Wamon hnm II>< del"'" in ,.hiel> the PJ'krx.r lob< i. 
prolong.-.:l .Ioug th" v. nll-al ,id. •. Tl",y ,.·"uld hITe te.n l""g, for in>tanc., 

in '\loh Ordo~joi.n generA a. ""'p"",II<>, (],,,,Iol"" and 1',t",,uIl~, . nd 

r<"li~dy .horl in B,yrichia nnd m",t of the Zygobolbi<h. Thi, "Ig' 

Ke!li"" . 11;0 gi= • pl ~"'ible Hplo.natinn of Ih' puri"""' of the oth",..i.., 
m"'~ph.ined ,ubma'Kill.1 ridl:" ""hiob . 0 ollen. nolahly in P"r",,!>.m'M 

HId lJr",!,,,,,,lIa di", oul On n,. nUlorioT , lop", 

Und .. til<: law 01 det .. mining vola"" by reldi," p<"i,t,1\,'O ".,cain 
01)"', fo.lme. 01 til. ,h.ll tb..l He 10., n l)"\"ioudy OOllncctcd wllh ~l!atOlni­

( .. I ch~,.,.dero of tho "nimalo olld "'hieh ,,,,,UT ru l inly &mong Paleo""i" 
rep"' ... llau'·" 01 Ih. cl"'-os muot . 1.., be oounW"s impmtJJl(.. We <elo. 
h,,.,, porticlllaTIJ 10 th, 101." Lord,", ,,·bloh commonly pr"jed b'J,wd 
~nd ludo the tno <(Itlu,ct od~ o.f In., nh.,. 8omelim,"".' in (h. 

Eury"hllillin"" tho .. I""n frill-lik< u t.noion, of ,uch .!!"",at widlh that it 
""",lll. imp" .. ihlo thol th, "p]X"ftdo!:,,_, of tho ~nim.l could ha\'. 1.,.1I 

p,ntruoM beyQnd their OUIH .dgNl. Oll"" Ih,,"" trill> ore do",loped b .. t 

or onl}' o..Il Ihe pa,u,rio, hill or ~lI'''"thil'd_, 01 tll< Y.l~" • .nd ;otnelim,:; tho 

ron , ..... ",eo knooth t""tn i, brnhn up into loc'Uli. Th.;r pur)X1S< i, 

ooubllul, i.ho only pbu,ible OXpllW,,(ioll J.,eillg that they ... noo tnT tho 

t~mpourj' loogrnonl RlId proteclion of brood. ot young. 
,\ . only tho . hell of the Q, troeoUa i. f"UIl~ i_ii, and , in"" the m.l"T 

cl.",iJlc'O.lion, ., d'k'rmin<d from Ihing form', is oo. .. d principally u1"'l1 

ohu .ou,r, p,..s""ted bi' Ih, ~ppendagt"', tho Tel.liom of I"""il t" r=nt 
1<>TIl>O i, n'"",","'iIJ roo,"" "' I, .. UIl""riain IUld ill llli ny in,ton" .. prol.>­

oblJ rnu.t rem,in und.\erIDllIab1o. 

'w. i<'Q\\, c _ 1>., ~ll~dl. C.mbr!"n 1Ira",';'"""'. Malaooolu,s., TrU"b! .. 
""d )lc.-os!.<a,I,. Sm!lh.on!au M\l.ooll"ne<>'" Colloet!""" l~U. wi, \"11, no, G, 



J,{""t ecmnH"l1} tho ou!!i "" .. f tho "'Up,"'" i. O\'nte .. r ceI,iforln, ."d it 

it 01"'0.\'. "', .-h"" th" ,.~h'" "'orlap OIL the ,lor",) .id,. IlL "'''''.1' (""'_. 
llO":',-et, ,ill,." ""d r,,"'l.r !.>olb ('"d, Ill'! I,,· poilli,,'] OI <lra"'ll <)j,t in t.l,. 

!or lll or ~ b".\:; anJ wI"·,, tho do,"um 1> 'l"i..:l1t, til" ow], ,,,,,,,II} ;;.oi" 
it a,'fu ",dy. ,110 ,h'rj",r of the 1"0 !>emg U", .ul<·rior. Although n, ,,al ly 

mrn", tl" .. ntr~i H,.rri'l " ;ouleLm,,,,, <.tr.'ght 0, genlly C"""l'e , Tn 

f"...il fonn. il i, ,,'meti",o, i'''I"",jblo 10 dl>wJlj:uj,], ",tween Ibe '(J>\enuT 

. nd po;,l, ,.joc o~t.wni,i", olt1>o ,boll but .. a ,ule jJ", pook"'" h.ll "Yell 

though of "q uol Or I.,.. he1ghl thu t-"e ."I<'nOl j, "">1.,-'<0'[ til<' th,C'\,,,r 

0< blunt", ill d",.,..1 "io"',. Frl!<iUelltl.r i" ',"Illin ~ id,Ue r aloo",ie g"uo,-, 

• b,ooo po""h i< rleyolo!,,-<l. Ihu, do.,l) m.,ku»: Ul" IW.k,iHc ."ct, Tl., 

I,;n~e-li"o m • .r I ... tr., ght Or "",,,.te. Ih" hinil" itll<lf o.illg g<'Ll"",Il, 

. impl." .It,boul(h "".ong i~e C)·thorirh hillge w.lb ,,,,I ".r'<'>l"nding 

""'hI> u. ofto" <1,,010[>00. E''''''l'l i" the I"~e ul,'nli lii,I"" -.-h; ch "!"~ 

i,. 1'h)'I1"I'"I. roth", Ihon 0.1,,,,,,.1., tho Ut.,iOT of t1,.. nh-... "llly 'N." 

'nroi} ,gi .... '''>' ddn;", in,li, .. t;o" 01 .ill",r the ,n ... 11 m«:Iian 'lr tb, h,-o 

laI){o i.te.-al 'yo, thot oro found in 'MIlJ of tho li'ing 'I""i". 

' I'ho '"~'" ill tlw (Jft,.eod. ore di,lillo[lmt ",,,oIl.\" III t.ho ",e""I'l''''i,~ 
tl", ,holi, of oofh on .. """ "r lh~ ",,,,,, . iy-" ,nrt ,I .. p". I" ""m., Iw.·o,'CT. 

rOT 0,""'1'1<, C"" do"n, tho ""I,'S or. lArger ond of ,1iffo"",t ,h.po ~I!ilc 

," tllO "",,ll-kDo"'n Cyp";" lllo (c","I", aro tl .. · 10l'g'·T. 110lh tl" !H',," .. ,,] 

f.mol. ",~u.1 orl':~"" aI" of rail"" """l'lox "l'"rtu,"" ."d ,..riotion. in 
lhojr form orr n'gard"d b)' oyH",,,.,i<t,. "' yolu.h]o 'l><'<'i[", di ,tin"li"",. 

Prop.)! .. i,,,, i. Lx,!., by I.ri,l!,_",] egb'" '''HI h.l "nrcrlill,.d '1':1':' <.'" 

p.,thrtlogon""j" III th. IA!;WI , .. ;;, . llUUlI.." of POL'lb"HUh""",,tie g,,,..-a­

,io,," "")' I", )"""o;1od IJ} & .. ~"al OHe. Again in """e 'I"'''''' . e .. n .rH'C 

loll)! ""'crh, ",al", h.,.. "'ror b"e" r!i.<.t'''e.-ro. The"" ,-.r"",, 'n"h"d_ 

hr propaglllioH, uJllndy, .I ... "~·. ""~,,.I, tem)"",,!!y ""'Ihr'''o~""e\,,, ,nO 

.j ... n)~ p."I"·"o;<eJleU,·, It,," 0.." u",,1 ," Ji'\IHdium hf ):e,O<'"" u il,c. 

'rho ogg. ore oo\'O,..,d ,,·;th li"l< ,hell. ,"Tymg III eolo, "ill! the 'i",(-10' 

f"Jlll whit" I" O".llgO T"t "nJ rI • .-l Il""'''. 'I'b ,~ or" I"id ill " Il"",·!.·,.j'li" 



"",;, ;on,. . ingl}, ,,\Il'" ill I'"''''''' Oil Ibo lea .. ,~! \lnler I'bllt, .".1 

"II"·,, ogain "' reg>,lu .. ~" •. D"llo,lJ form, ", .... 110 U," ,001, or ,"OlOr 

pIon" Olld lli<n 10 the I",~"" ,..h("!c Ihoy dOf">'lit their egg> .nd f .. 1on 

Ihem "i,h ,h".d., hnTing l.>ro,·iou,l), ""rop<u oft • ,uit.bl~ ph'" 1nlh 

'hoir antonnO), Tli~ C~~, h.,,~ gt"" 1 n tHli'r, rM Illl"'" in .. n'l'l <"I of dri",] 

no".\ All« _30 P"'''' I."no h",-o \""'11 h.loh..:1_ r"d<'ed o~. <I"dm', G. O. 

~",.., b •• <1_"W mall) lL01\ '1""';<"1 of .,.10-.",,<1. whi,h ho ra;'",] from 

'ho "1>1'1' conioim<i ia .Iricd "'uti ",,,I him Itnm ol,otAut C'(Juulrie;;_ Tho 

cg~' h~toh i~to I.nd lo,·m. , n.uplii. OI'hioh <!i!fe, g",.Il.\, from 'ho 

m.lur. ,loll"" into .. ·hi"" tho), I"''''' .ft.". man)' molti~g'. 

"0 lor Ihe roc .. ; h .... ,,, ... Ied '''' tuoo otl'rI'.1 to"", of O'troood. 

T "d"",] lb. P"""'iLilil)" lh~1 Jud, In.,- y.t be lo""d "",,' .. quite ho1' .. I"" 
,,-11"1\ ,..0 ("On,idn ,h •• Itogolhoc ,m";u.1 oo~d'tim", tol, .... 1111 ""I_i.lly 

to ,ho ,~d,l,m"' .. . "rI POTll""O'~" o( thoit orig'llo\ b,,,,al, th.1 ... 0,,\.1 

"'" n"l"''''] to ill;,,!'" ,h. ),,,,,,,,,Yol\o,, of >uoh oldie ..... m]I, •• d,l:" d ... ,,)'-

i",; <><g;tni,m., But tho l~"il f~'ll" '" not ontirol)' ullC'Ounm,nil .. 1 t '" on 

100 ;mporta"l • foetor 01 ropnl<ludiOll as -"''' di"",imin."oH, Tho," i, 

ot 1"".1 "'''' I"r)/o ~roup or [.,..il (),Irocod •• in f.d 1t " the llM .. t i",· 
I'm"',,' 01 'ho ral""",i , ropI"f>i("H",li,'" a{ tho d""" nomoly, In. 11<) ­

riohiA_, in which Il," ,~di,i<l,,"I' of '1'ooio, o! maH)' gone" .T< "'1'",­

_11. by "'0,,1 "'1l'plouOIl' d,tI'."",,,,,,, int" Iwo kin"" th.! "n "~,,,,'I." 
indic .. le 'Hylhing a,h,,' Ihan lertili",d (om.l"" OIl t.he no", h~nd .nd 

malt" .~(t pr"h>tl)' .1'0 ""p".luct.i,·o rorn.le<, 00 tho a,h,,·_ I" i[, 

,ilJ(l'k"t nprc"i"H, "' ill Ih~ w,x'gly ,'(In''", ",ul',ce;; 01 II'''I'''I( 

.nd f-'1,lho-l!(}/~i"". Ihe diITorOH"O bel"-"",, Iho .holl. of Ih. n", ..,,,,,, ",,,, . 

• i.t. ",ord)' or t.he ,lightly ;:"",,,1,,, "I,..ily of til(' 1"",\.-,-onl,,1 h~ll of II", 

;"oi"~,,.I, th.1 ... ·e oro de"A"""'iul' 0' fou,.I"., In it, mo,1 'poci.h",1 

<lo,·oloI'Illon', .. ", 1),,0 reL>ti1'd}' e"",,,i",,,1 "~noP"""" of B~ril.;", II". 

~ilTc",,,,,, ;; nnloh ,"Oro ""~'r;""01", tho ;ligh, .~·olt'ng otlho , ,,,1., .. 

boiu~ rop",o;onlo(] iu tbo", hy ~ I.rll"o '""';0'0 to 0, .~ loglob" 1" po~ol., "lliclI 

'0'·"'" mo.l 01 the 1""1-~e"t,,1 quo,,", of .. rh '...,[,0. Il<t"",n Iho .... 

I"" O~u-"'''e;; the m. llY gon""~ ill ,.bioh ,,,eh ,]il£oro",i,l\on 01 the 0'''00 

"kjlO~ U. Ibo Ion){>(]l"'u,h., M ".11 it. .rro"l •• gf('f.t '·~TiolJ" of i"lor-



'" 
mod .. t.- r .. '..... l a .. \hen ~In, esl'.c.i~ 1l1Ib u.. gooon. If ... ligoliol~ ..... 

th, brood pouch ... e~t""mdy Iarge ... d uapwiclI" oonrinl: lhe """t.rio, 
tW'o-B!thE; of In., ,,,lye!. 111 Dill<!" ,,£,ill, " in .V """~""~l ... , it for"", 

• wU; fJ!], .. S"-ohap.d .wolli"i\ < .... t ri ng m(ll!l or tho ,"utnl .lope. }I;" 

nally. i" tn . I;"nll0 ZYfjo...JI,.. it [onUl A nuro .. ell""" ""Ir~ lobe or 

roUlld!ld nag. 01000 to ""d paullelilll the poototio' O<1go. 
At • ruk It .. , po"ch ... oon"n"nk.~ dlrodJ.)' ", it}, tho inn~r t •• iIJ of 

til, ~.ll by""".". aI • lotS" oponing J~II " lib!n lb. ooJIt...,t odgooo a! Ii>< 
.,1..,.. ft •• rulo, &(:a.ill, tl"",I1''' tl>ti, tn."", commOIlly spread to 01 

~d Ib, oolk. «Ii!" of u.e border, thttl po:. tn pOJ l li .. DO 1he """.u 

put 01 the valve.< .i,bm the bon.!e.. Rowenr, In • fe .. Onl"";ri.,, t,pti, 
ootahly Ewyciili .... u."t ...... Ihfl't il .... Ulilar ... ..Jllil& ..-ith prob&bly 

rebt$! fun.:!J""", Ihal ii enu l'tly aonftued to d:~ boTder:and .. hicb d_ 

""\ t<mncd din:clly .... th lIM .WlH ""Il! oll"~ sholl Aoother ,,",'aliar 
t.wl anthcly uternal ~.lopmeDt of the panch "",,11 .. in Pri ... itw", .. 
ill which ,t form •• 1,,8'" Ilmplf, eI~tlloJI1'm<>\It~ ..,d """",,,rely • .II .... " 
ilItorllAlly oonCl"' .d~;t,oll to OlIt !lId o( < .... 0/, uhc, Whit lUay p.o •• to 

bt • t.ron.iiion !rolll Ihc~" "~'"'1I.1 CA,-!t,11M toyud til< u. uol inlornl l!y 

~'lIilll; poncho";, found III the Balli" Ordoy;eian Clilabolb"'" d."ti{'~ 
Ronll.ma. In th", sp«:i", tho ;",n o< third of tho pouch ll .. on 'he , , "lul 
,1"1"' <If Ihn Yohc proper. UIlf~rlW1dtl:r;t to not tn""n ,.-hill. r It 

o~ ... "" the '= ... or (tnt ... ,jdt ~I thr tM\act td(o. 
U hu bHu ""!;gelled tho! !hoM polICh. lOl"e .I>DI>l'lOII1, in flct, patho-

1~lctl ..... lugo. Rut ,\ If 'bCOf\tt10abJe that uylhia« 1l>w>1'lIU\I or of 
potho1",i<a1 orlg;n could ~iL11 L • •• ~ll ,1e.~lopod with 1J" """. IaD<) 
0' In .... and p .... tiou Ihd pcrU,a. to lhoot I ... ~~t-. O""..",\d ""'po<"!. 1.0 

nlld 1M"" or 10>. of " o.rolAlI:d Irrqrul.\ritia in [or"" .; .... I'ooltl<!n, 'n ~ 
,u,f~ narkin,'!" ill Olly dlnormall true\a~. On tJu. cantmo1, oomp .. i .... 
of lIlally huoored, of tJ,..,.., femal. Ull'IlpJIlI, ._unting in ..,me In,{OllOH 

to mol'< t~m \"'" hund'ed of the P'l" chet.lluillyld ... l1 of tho •• mo .~e., 

hu r"WlIo<! ill .bwlute fail" •• to dlIeQ'e. Illy ' '' co/, iTTcgnla,it; .~ in ti,. 
"'~·"l""m""t of tho l"'uoh,'" I udood, Fl O ~l'o::lfte !eAI",.. i. lUm' . ,",urol011 
t!jlroo" otd in Ih. indi,'id". J. o! ~ I'atlklll .. IpeciC" thaFl j, ti,. rlltb.cuJ~, 
to,," 01 b,ood pouch ,..h,.h hell" 1" cb ... cWTl';ng i l 

, 



lL"'YLi"D G""'LOCf~L BUJ<\'-'T 

DlS"fltmUrlOIf 

Lih all othl'l" oIg"ni,IIl> the iti.lrihut;clll ollhe ...t"",><1. i. illfiuo"""d 

by tho condition, lllldcr whioh l!;Oy m\l8t Ih'o, ItIll x. ~ d . .. tooy .t~ 

1"',10Ilp> Ie .. ",,,,iti,,. U, clumg. ill ennronm",,[ Ih"~ m""l other do;"", o! 

.niru.18. Dil'ecllighl a",,.1.rore. .1\ thoir lifo 1""""""'-" w tholll>o fre<: 

.,,;mmini; lorJIl ' 0'0 aim",[ il>die.tiv. 01 well lighted or""'. Ag.in lhe 

form. 1_ obi. to ,,,·inl 'I"'nd mo.! of thoir e~i"tl"""" in tho "limy doLri • 

• 00 OO~ 01 tI:I< boltom. Some form. o"i.t indefillitcly ill ..-"Ior.' thnt h.o>o 

broJme quilo Ionl, •• in ,.,we", olher. liYl) in .ulpbur ... aror ""d in hot 

' prlng.. Bnt I'l'IoUOI lly 110 'P"<'iOJl nre found in pure ""Id opring wnlor 

or well woler. ~llch bet.. , ugg.,i th. r lho <ll>in.o<)(/3 thriy< """'Y well 

unit", conitilions tb . t wonld .. d"'idoitl)' unf .. onbl~ fOT the c,i,\encc of 

Ill<)8t oll>or ~i"d. or invorlebl'~ro.. They not olliy NuldliYo unrn,r "ondi­
tion. thot ... ",,1<1 ~.uol1y bt "'g,,·(\ed •• \lor,vo,"bl<, but on AOCO unt 01 tiLe 

minub:m"". "nrl lightno .. of tl>< . holl , th ... ,,'or" ..... pt dong Ly W",',", 

.nd ourr<ml. to pl.c,," "'h"" looy did noi li,·e; . 11 of ... hioh lend, 10 

"nbanco their n lue " lI~ido fOSl!ik A""oTit;',..-ly"'o lind their romoim 

in all killd , or iKLdim<'1lt..,y rock" ..-ith hill. differ",,,,, IllS tn .hundn,,,, or 

kinit. whe!h",11>< ,,,,,k;' .... ~d'IOIl", a ,\1alo", a pure l;m.,IO<lO. 

The ,,,,,,,,,i O'harob, ino1~dini! hclh i!;o lre.h ... &lor 'I"'Cio! anrl tho 

"",riILO lnrm" AI"< .. orlit· ... ido in iti. tyibutio'l. No! only aro mnny of lho 

oJ'<l"ie<! pr'1Jorly wmed ~O!lm0p"lit..n, bUl they .TO ~I'IO aI'P"l'.mtly lIn­

limitoo b"lhymohically. T,,·,1.y w. flnrl thorn "lL'imrning "t lho ,uri."" 

01' crO'lpilLg oYOr th~ bottom in great colonie<, and after l!)o iteath of the 

animal tl>Oi, ,holl, aTO ",.11<"00 for an d "'; do, b<lth on tho lond lllrl in the 

YAWT. 

M. ny of ut in our flold l\'ol'k h.w 00 d""bl oomo . 0""" "",.11 pool., 
""moti",", a f()()t OT I"", In di.,,><1or, , ,,, ,,ruing "'ilh !"oI1-W.toT ,,,,tT,,,oi\o. 

In . ~ch i",IA"",,,", "" e~~po,..tio" PT(,,,eed., tl", pool .. ill """"me A f.irly 

"" lid ",u, ()f o,tr .rods, ond filiAlly, ..-hen II>< walOl' h •• itiMpprtred 

""tirely, thoil' dearl , holl, "';11 to. "",llerod by the " iIld •• , du. t, . omotirn"" 

10 oon';dc,..bk di!jallN!. lITf"h· .. ·der O"tr.'C<Xla ore tborelore ~ /act", 

in continoJlU\1 dCJ"O'ib. II! tho ' 0" A ";mila, ..- ido d; ' I'<'"al. ind'p"ndc11t 

01 tho .nimnl', lile history, dfpond. on tho .... "" "nd currenlo, which 



""", I'" .i".d .bd l. r~t 'ru", Ih,," l .. bulI ID IiI,· ou,1 or., ier ihro, b,... d· 

""'" '" 11,. , tI,ei, ~n. 1 rool.iQ¥ I~.<'t m"l b. ,II IL •• L~l1o. lillo ... 1 .1"1""'" 

)1< .. 1 .. 1 ll", I~II,letll •.• '0'. 11 .. . "d "nl 1)..'",,'011, . r. 01 mi,-.o.,:top it ., .... 

l llJ 10' t ~,. "~"»1 . own tlt~u~h i ll in,H, ,,I,., 1 ,j,',el"p,,,,,nlli><) l't"hob1? 

. ",.,...,1 . I""",t , \"O n nIh", "In", Ih,y l1uL"r l l .... y. !'Omoh, .,,' in ,<)I1 'I"'~Q'" 

de",""t 01 o" Y ro",,. . • \lIol h., ~,, ~ mOT. "<:,im,, di ftk "lty, "'1"",(.lly ' " 

th _ , lu, ly fl l Ih~ l«-.illo,n ... h,~ 'u 11, . "ru»l"-; \l' ol ,1>.,] 1 , t"octu" fo,,,, ,1 

III ..,,,,~ 01 tl ,~ r. mil i,-;.. A"~"'~ th~ ~nl '"um,I"" . ' I)( .. :i.~ ."d ~Y(''' 
~en~ ... ... rt,<ul .. I~- of tho. 'nonotl, .hol ~.1 r"milo ... nr~ ... tahli , hffi 0" 
u.!omi"..l ~t.o ... -to! ... th.· ,J",ll brill, I'r'~t".l1y d'~f<1<anl("tL h ". r.,. 

'~J ' .... er1l.l d 'n" .... 1:"''"'" hi ... ' .holl . ... ith _ ", ially the l!MOe OIu li ,,~ 

an,1 .urf.<~ d""ad.""'. Th. ~ lil\rDlt~, " nul , ......-ii,;lil},. of dil!l'ngu i!Jo. 

; lI,( weh gen ...... mon;!, f".".,1 'mIll." ,,"<ton. r"r ,·u rn,," , B!lIIw'!J~ 

ri/;...J,.CtI. an ~bnJldont f~ .. il, ~ Im"1" .11~ , II of th~ ~hddl, ' ."d " 1'1"" 

Uld", ;, i.n !om,alion, i, (w...): ",!I ... n t<. t~ ) from .....,.~".0< 1 f YI',idlll , 

)-t t Ih<> II."" p",..j]'ly ,..,,-... , hd l, .. r ~ lllLm lle, II! iU.lmol .~ .. 1"_1 

w.", , . ",I i l )· (h,llllj!"l1 l1lh.hl<- hy '''' \Oluj ... l 1)<>('\\);o,"i ... h fo ol . .. f • • 

',. " li e <"r." """ m .hell i. )!""rti'~Hy tl upll,'",,,l in onlli'" . " d g' '' eT. l 

,I .. " til," " ) ' Ilk"" of li.i"g .~ .. b ol ,,"~j"l!' I .. n'II1d ) ' 0p",., .. 1 )!"'I\" '~ , 

Fur .t,al~" l'hh' I'uq_~, ti><r1!fGl'e, mCl'i ,, / t"~ ' ''·PT!l!.' I",,· 1il,It­

'1I u~ . .Ho.'Her. Ihl> moy be "" ,d Q"I)' <If 11.- ,dati.d) £h .... ~tc.lo .. 

''-[*-
Th ....... , . '1" '''' diO: ...... " ... "h t l,e wu, h ,u .. ,,· d "" ' . ..... igir r~Y, 

.,,·boAeN, ",Iud. "'''''F '''' tho- ,,"lk of tI", r .I ('o ..... { O~n<O<l ••• n,1 u.. 
(' ... ,b. ........... hieb .. ~ "" "",' .. no" I t! ,lot l l ............ ,"',) l .. ,,,...,;" "'11I1.t](I' I' 
.ud iu tI, . .. '" .. r lo-tl.~ X.u)~ .1) of III<-oc n .. ""1,." .IM in ,o 1'1 .... ,. 

'I .... n . n,} pn"""I~ llknlir .. bk ........ 1 .. ""~ , a ll"h .. "f .,bI,,,.I,' _100"­
,1,,,. l>on . Wh .... ".~ .d4 II> t ko~ ~nah" ... I"" l rn",.ly JOl"" li"" .. 1 I. ",. 

"lI<H", ' nill)( 11",;, ,""'dy Oll. pwbl)i\., 1""11 k",i\, " I o" ,-i"",1\' ''11 0"'\ thoIT 

,·~,,-cl i Hg ""u"ol",,<., . ,,,1 ...- i,lo )(""""1'1", ,1"lriL" tlQIl tho hil h Talm II I 
the",,' , om. ;", '" )lui,l o r". ,ij. L!l . I"itil''"!')' ) \, el, .. .. I)' "PI",,,n!. ~I o"" 

"I' ,. 1"" .. 11 .. · of U"", ' L!lAIi Ol'", ,],1, •• Juc h I,., ti ,,,I",I)' m. "il"'l 'n 

rl'''',miui"S" 'h~ .~ "I 1",1 , ,.... ..... , '11"'u~' H' (1. illi ,,[( ,k", !, ... ~11., 



""""Ofj!< o' "rI'I)Y 

.\, Ih e 10.,, 1 OI'I""HI, o'-'Cu, in.ll KlllJ. 01 ro.,k u"gmg [rum UUl"n­

><Ili.h,,,1 'a"d. 0" "!old, to del''''' haru l«u""h,w' or ,aud,w.lO, it i, 

oyi.I"", ti,.t In. pn'IJat"tlOu 01 '1'<",m..", fOT ,Iudy "0"" "ith tho 
m.I,i ,_ 11<<<1 01 II", 1\..."0;,, , ,,d ro"",o;o ."t., • ...,d. _"' ;0 UnOO1l_ 

""li<l.I .>:I ma\<.,.i.llrum .,-11;<1" of,", ~-.'['iHg ,u,' tl", .'I. y, tho 'I"",i",o,,, 

-" ' ... ", 
.,,' ,"'i ly l',eh(1 "",)or. h,m« In'" orLi~",ulor IU;UO"'''I"'_ c,.ml'l .. 01 

,,,<1, r""" ,uV I>O>erl '0 ,un""" "",,,,,,,.]. ,hOlllrl he .110"",,,1 'D ""k In 

" ",or lot .'"n" 00"", 'no motedol ""} ,h"" 1,0 '!l"itutorl ... ,,1 tile mudd," 

... ",., 1","",1 """y. ('ontilluiu3' 11" , pr"'-'l'" "null),,, 'gill,,'rl ""t'('T 11 0 

IOJLgl'r I""""", ,,,,"i<ly ,h,' ""i,lu.1 fi'''' i, ""I .,ido to dr)'. T he cl""ri. 
",I"", .1 ri",1 it' th'JL roo,] y lor AO,urtilig .llh<l"gil p"uil1g il through .. '-e"-I 

.i""" ,,{ ,1,iT,'ront ",d, g"olly /",;i;t.ie" the a",orm~ or tho ","tJiu",1 



· .. 
I ilf. Tho ootnltod. in roch dt bri, m.y be eot>o:nl .... kd lit th~ ."r! • ..e 
\0 I e.mlld~J'lble .'~nt by gtllU, 1I1'T"llg the e.mtoiJliJlg , .... l, b""" ..... 

being lighl ."d b..-' .b.a~, tboey ha'"t • I.oendfn<'J I.> r Ue kr lho .ur/aQo. 

'l'ho 1r<'l"Ollt ""'ur"'~ In r.J,.,o>oi. _~t ~! • Ihin ",.nl ,,{ &hol. "" 

top "I • /,_ili!oroIU l!mo,lo!)O b"a nll'oNI ill opp<>rtuniLy I.u ""oUr. Ih. 

om.cOO. "" ..-011 .. ot!>., i""ili In I!'!'" lu ~btllldAI\C. by "'A.!hing qU""ti. 

ti~, 01 ,11., ,h .. 1e in lb .... m" ,nanner", il.b0'N0 d...,ribod. 

For 1)lOci ... """,.TT;ng in O!'>l.id li'~'>Ilf tI", !'n....lu ... ;.,. '111i'" dill'cn"t. 

Sp6ci"'~1II H' Illlrn dl)'!Y limMi.one maylT<:'CI.U(:IlIIy t,." n:l .. ~ fIV'" lh. 

mttrll by lb.. IWli ... t ion of (.lII<tk JIIob.ob '" .u..k w.<II and carefnlIJ 

_hJ~ll: aad .iJti:4g \fie .-Jll:ong wodd, d.bril. CI)YIalhne \1m"",,,,'., 

, rUt"" tbo ""tramol. but "r all, bu t he .. the p"'pont;"" i.o 1110'" diJtieulL 
bo.cI ..... the rod m ... 1 be b?oL .... 1.0:> ~IP'''' til. 0JI0<!Im<n . nd th~ ecl,po 01 
tilt ~.ITOI.' .. ell •• ;ru, 1l.r/_l",lU~1 DUIII \lor """,It.n, tlII<ole...,.j .. ;Ib 

a c.". Ulbographi< pick ,,. nHdl.. /1.1 thr .I,dl ,,/ tho Oil,.,..,."a i. ho;. 

'l"CIltly n"'y ",ooo,h '" gkay, 1M lp«mlo!~1 olton pop out of th. 11m.· 
ILOll. wMn tho Jatter i, b •• ,."", Inl" Ilull piN:d, Such red< . honld ~. 

inel,>iIN in a ' ''''k anrl Jl"u~d$d lnw rompt.rAti,cly ."n all fragln""~ wi,h 

• ,,"00<10" mAlkt. "tho ""ullin;( ,J.bri. mlY tll_" t.. w.,hod and ,ifk<l {or 

<lffl"leoda L-' befo"". 

In h ..... too.e ;1\ ..-hi<b Ilpon "n~n"g 1M f"",i lo t.M \oJ ~"'" 

aillciliM, lhe ""t..a.nt.o."" IOdl ... ,KIlO!, "rg>IlIi ... ~ ' .... 1 J>. f.-J bl u~t­

Dlt nt WIth dil ut. b}ll .... hlOTic al'ld ... d then picked aut of the resultuJc 

d.bril.. 
r.....u ... tIy, .. in lhe "'nd.1.uDO"I aDd .... d) 6h1.l .. af l.he Clinton 

grollp, Ih •• h.n hn hoc .. di_Iud .... " lca<rng OlIly tho ,,,i.no, ."'] 
exkrlOr mold of il. Th_ Mol,," o.!t.n p._ ..... dri",), of "'.", ...... a",j 

.", 1. "" orll.I~'.likhOll th. 1 " ... b~t MJd'MIlIoC woIl . h"wlI 011 .poci",.." HI 

li""",t""" that hn """" ''>'I''''crl h:r 1I.tu ... 1 "''''''!>.rillg. Yfry .. til· 
! • .wry ",pli"". 01 ,ith.r .u.bo)t of the v.lv~~.,.., p"""""' d by n") • .I1. of 

i",pr~~.i()ll' lnllrlo of guthl"'rc!1~ or ""'><: oth~T pl. .. ti. ","I01"io1. 

th. llmpl""llI"Y of pl'ffl'ninll <»Ir.<:ooa lhal han 1."" f.-.cd f'ro", 

\h~ lllattiz ;. I<> ""lUnl lb.", "poll OIU"tlhoani ,lip" of . ui!ici.n! "'''' to 



I 

reoo', tho dAta ""...,.. ... iD~ thom b,,1 ."n .... . n ooough to be "",uLai .. ",1 iu 

IIlaw .i"I •• 
'f l!( .heU. of !IUD) f_il ""t .. ",ad. Mri of ouch a «liar (hoot t~ dot.,l. 

o( t),o ",rlJ<('f ,1<uciuT' "1"n ""ioh Ih .. . mlen. for dotonniunoll dopeud, 

ore diffiC",lt t,o .... " d interpret. ThI.. 11 !laTtitl' \I '\Y Iru. In Ih. Sil"riln 

101Tl>S suoh ~I the "u",.".O,1O .pt<ico of A'1 • .dt:""l1Id~ .... 1""" bl."" , hell. 

~,hy Ill, =)\i"",. in ""to,ill .Idt~. "gain Ibe glutllh ,10:11 , 01 moot 
of Ibe <~,n t ~nd many r"", iJ ,,,,,,,i .. I'" mOil ,liflicult to ",,,ly fo, t ho: 

» .. It I'll'''''''. rn.n of 11_ "" ... t ho , nrlaOlinulbnCOi .nd marl.:inl1' a" 

brougM out in;not <!I= .... ~Dd pcr/eoti",. b) .. h ikui~ Ilif .p..-imoru 
WIt h • ~Im 01 .m,,,,,,,,,,m ehJo:>ridc. .~ .. mpt. 'pp" .. t~. forll"f JIWPO'" '" 

lb&wn UI ,.,.t Tig. lZ. The hyd,ochlorle tc:u:Iud " "MOP'" .. oed .hould 
~. QI,_t .lreogth tOT th~ ~ «0.,,1 ... , ,,~d ~ .... u "uaQlltl.., on ly .h<>uld 

bo <: ... ~\o~·od "" tlntt u." ""lu.,. "''''' be ."'1>1,,,,," and dried I~' .. nll:r .. the 

r~tf nat OQly """"'"" _l~nod by tho .t.orplioD ~r .... tc. L"t kI"'" 

ili.lr .t~ngtlt I" • J.y or tom of u.... Tho- .ubli ..... t.o .... 11 I.oe dOl""'ibod 

~P"" the ob;.,.cl ilt .ucl! • uniform tl>.i" tIlm. ~ .. yifl)! """'nhug to ill 

thioJ.UM lro'" light hi ... to jyory .. 1dt.l, that all t),. a.t.il. 01 , tmotu .. 

~ro rop'OIluoed ptr10clly lllJ "'" be ,i.,../ol ,ven "n.lu th. nli<T""""p~ 
... ,U,onl nh!iJ!ting l ny or;nbllill' .t, .... lurI' or tlx .",,~onluIU <hlorHl o. 

1·h~ ... 1,,10 fi lm en be ,oloored by " mply " !'tithing upon t ho objoct .., 

~"' 
0"",1«10- '111 .. \"""U 

In th~ "nd,. of 10.1 O.tJ:.....,ru, Iht quc<t" .... :of I ..... Ioch of the tow 

cndt 01 tho 0.,.."""" i. tho l .. U riO' If tM m.:..\ 1 ... ,,1"""""0 and Ibn ...... 0" 
Whl(h K",loIQlI b.a .... di ll'~n!d ",o>L J() .... Ul d oWl"" .un""", ",,,,,,,,," ly 

1"1,, .... 0(\ lhe rule or rq;ardIng tho lhW,et or ~tD~t<:' ond Of the !""'t.-rior . 

In o~ , upoe" ""oe .r,,~' ruM pTO.· .. ' ,aucll ottollltr tTlI~ to nolurI' t ha" 

milkod;ng. Hut th~r<: ..... ~ too many Oloepi;on. 110 Ib.at it "-m~. 
Ileccosary to ..,.,k otlLor orikJ,l& 1I'1.ioh m,ght p~'( 10li. Ull oo,\:w.in. Such 

otho, c, it .. j~ 11'0"" p.-.in""l (lui &",1 ,\i""ulltd by'" III an ~"rlior ,.,i,ion 

01 t he boy,khlid". ' 'J'lIoro\llh .Iudy 01 I~ 1~!!eth<I ... i\h on ol~' 



'" 
O.I '~ Iw>ly '0 l h..,.... .ny light"n U,i. It,~,,tg 'ln~<b"" """,I,.d in 

i ll« dl"" .. ~.~ of f,;,ur c·U",. "Ioro or I .... 1><1plul ."",Locl, tren<:I["R' And 
{'~<!Il w~th(" 1"",!"loly <I".",,~ tn. .... ". o! .(·l~,,' ~ ,L 'rl""" ~";tr,ia <" ,n· 

,<,rt1'!<! (1) tbo ",loti vo .,id,b, ...... , linn Rn<l .1 i,..ol ion o{ lb. luc(!i", !,m".o' 

{'T " '\cu, .'lich n, (QlInd III b<' ""do" Ill"" oit~'r Lho "llli'rirrr OT lilt 

J",·'\otrlor ."Ie· .... , te· he "1,,, .... 1 , 1'0".)'10 Ill""" '" 10 .. behind I~o mid_h'ng\il 
or II,· .. h,,. onn "hioh ~j"'A Jl",lo"lt<I ,."I'· llIy .... , IO Lm,II~ rmre nl~"" 



0, Ieoo. bilk"' • .,) ; (l) ,b< rorn;I." on 0",1 j,J.nllflr.l;un "I Ib~ D""h .. " ... d 

11""1 .. ",. 1 ......... 00110 " . "hick I;. bobi ... l \h~ " .... h." • .,1,'''' llJd """.IlJ ~r" 
Illl1,nollr ""pauku bJ Ih' 1"'''·'''0 ' .ul •.• ' Ih"",h ",., ... ;,,,,.11, ..,"'­
pldelv ('<."U n."I. ", in , t, •• bolb;"" "(,,fa. (;1 \ Ih. Ou l!,", or H,,' '.1' .... 
I"'f"uluiy ill .tral~hl·hi"gr,1 form,. whi. h ",,,,,,, ""1.>' . ~ m"'" m I'~, 
01.h1'" ""I "'i<k,( l><bilL[\ "jib. 1,",,, ... ,,,,1 ,.11O ~ { ... ,m 1\", hjlO~ • .,,,J 
.1,;,,1, .L>jI .... ·'I • • I",mlld"!,,,,, ,, ,,, th,, Ih." Au ol,I~"I1; ( l) ,l, e 10,.1;"" 

O{ \),,, hroo.l POIl' ~ ..-h~ 10 "hdau.oly >./,oul,' lit .. """.ted ... 1<1, tk. I""'{~'';<'' 

halt.t \h~ ~"f""" owl jn I", t . I~·ol-' Ii ..... 1",,'1 ,,,. it. l':",.lo-r I'orl. 

b.·hln,1 II" ,"."Io""r 10.... ADot",", ", ill''' ''' tI ... t ,,[k t> (~ " ",luI ,~ .... 

on II'~ p ..... "u.l~ ~ .... wl I""~ 01 'M .... "u41 I"O(""~~""" ,,( rl..-
1""" ,i .... k.L., "" • kwll',.,~ 'p"'" I".. 11 .. 111."",«1 Il.IOD'l"Il ..-1"" lh • 
• ",,,,.1 1"<\ " .. " .... \ ,.j , I>< ",.;.1_ "lib" oh.,l1 .~J d......,j ,I ••• h.. II tl,,~ 

'~l'¥'",I." ;. h ..... l "" ,." ,h," ,t full .... _ "h.,· " ,. " lbollh. "",,.. ."". 

"""""1''',( ,J Ih~'lJhM .~in. 1 ".1" .. n.",\I .. I"",. , i~' .",1 11.· olh' . nrl, 
... hi.·h "'~\ ,l,t ""I ~t Ill) point r..~ ... ",", lit_ 11\,,1,11. nf If~· , .. " t .. 1 .;~. 
~"~ n,. t. .. {,r(>-do,.,.,,1 aU)lle. ~lU.t I ... Lli'''I~.ll" .. "l lilt fronl. Tho 

.,,·,o'l.' fl'l.lUI'(>O h. ", ~j ... ~"",.J 'f'<' ,1lu<l"'I~,l .. " II" "'~~Jn l'.lL~'lng t.·~t 

liS''''' (1\.!. 1~ "). 

( ',if,,", ", Cf~""1!I;~g f·,... .. 1 "·lr.,. ... ~ 

"fb,· ";'eri,, ""plo)",1 ;" ,~c .{", Ir nJ o<!,"r.j'M "I ,/)<01 .. of (_,I 

..... ' .......... 1. ",I .... "u",I;' [0:, ,h.· J ... II 1:,,,. mit b. d ... ,~<'d m"ler til(" 

/ollnto ing I,cad; ,"'''', 
, . ... ,tT • ....ur('O m ,iF, ",,'hm ... '''''fi'''''~ u( ",I<", U.<I '<),:nU"" o f gJ"'O.' 

.. , Ib, Irn_ hudo ,Ji >l ",rn ·".,. 'dO") g<t."~ ,n III "c J..;"!! Q,..,J. JU di>­

ui,,,"'.' ;"Il ,. .... !J .... 'J'«"". ~e"", a Inti loonih .. , tilt ""In .. ,1~l"'uohng 
1)11 nl~';' ~ I" 1,1.\'''''' of ,"",~I .. n ",,_ 

'i! ~ _\",. tC hi"~., It ;, """""i.l to "h .. ·", .. "'Ih., lb. b;njt<' i~ 

. 1""l:h l, Ih" I. ~ ,..1". fLllI"~ ","ly • .". ,,1 .. 111 '" ~!li<" l",.,~" i . ~) "w']"P 

o( Ih. m"!'e '" I .... N",,,"'I d~",.l " I~" of OM ur Ih. 01 1,," 
:1, 'la.l'~"ti"lL ,, ( tbo ~;"g(' , )(,){lI~ ( .ti'",. ,1",11 Al inl~",.1 ,'ent",k. 

((')lbOl'''lo'I~' .~.o",.J ;"t c'd""kH'~ I'r« .......... (1o.1""!.,,,,]lIiJ.'l'ff nH' 

!lI'ItI<UI! ."d _'',u101 I .. ,'""'f,,l!y ""tcd. 



4. O-' ... Lap o[ .,.jg<"JI. S .... d)ing entire e!I"~, it mollld ),., ot." .... 
... l>elh<r 11>0 val...". u" un"'lud or eqlll! 'lid when u,,4<J. .... 1 ..ni<:h ... I.e 

\"frl.ptllli~ otb .. ""cl wn.:th", t~, oUTllp (0 III/linly Or .. holl] e<",filled to 

lho! d<l<'U.l lid!;" which i . r.thl!t n T', io (be .cnlnl lido . mom oo"unou 

OCCUT<O!'I"', or t"k .. in tho olntln olI'Cumfen:uoo, Olle •• he ooing .. t inlO 

I .. other. Suoh mooifiOlltionl Ire u.ndly coruidoro;d 01 gont,i<: _nd 

Lunlly impotbu"". 

S. Sur!a~ ,h ... de", of ,.,hol. IItl'll;1 lno..ld be o ..... ".d "hether 

II ... ,IT.., ... ';"'1'10, _DOthl, eoIlyn, 01 d'nlQ)) wlTIlinBl .pines or • 

"boo-dor .llhoe eoolarl. edp 0' • fal", !xIo-dfr ",hi<:h o'· ... bDglllhft COlltld 

l1li,.. '1'be fah!e bMier ",.., be &impla Or Oeyelopod into • broad, .~di.n~· 

1;"" IrilL Thil' frill lII>.y Ire I !impl' fbi plate or bl.O.1'" ",,",vexJy~..d 
to form. m~rgin.l clwolocr bebcalb It, or It m.~ Ire mOllified ill . ... io ... 
otbrr way;;. 

G. I "lMttion of ,·.1...... aood gcllCr ic c"-,..et.or. nil {<lUnd in 11.. IuIM­

t,,,,, of tl>< uh",. In the .impl"'l fori'll th<:~ " • ,,,,all .nbNnlrd d.p~· 

~io~ ~ pit (pr"blbiy .1 ... ,.. ir,~ic,\iug (he att.cll!ll€ht or tb. adclur-t.>r 

mu"..l",,) whioh may b. prolongod Ilil-like •• ~ .ulou. to tho doud 0<11>" 
"" .~t""uod I", .. ,d the Y",lIlr. 1lIllll;". In otber f~nn' tho .. ;'. 1>,,"0 on 

.fther ,Iolo fif the pit .. ·h",h nlly b. lMdil'kd 1,,1<\ lang lob,,,,- Th. lolA 

fIOIIl .. ..". I<> 11>0 modi. n .~l"l! i! ue!igT'lIIw Ih. m .. lian 10..,. Tllii lilly 

b. Ii.~n<d 011 il. p<>ttuior linf by .ool"!>er ",kua thO" oqw.m.g I 

JlQI'to;ri", lo~ Anterior \0 Ih. lned .. 11 ,oit>ll ~ Ibn IntcriOi lobe whit-h 

;. 00_ ""I.in di"';doci bJ .... oibn lolens. The!<" ibrooo iobd.", JI"lft"t '" 

oa. f""" or another in p, • • .-tiutll, .n ~l u... D.oyric~ .Dd ....n.tiom 

i~ th .... ".-lopmont AI ... ,.. oJrw.l ~ 0,,"""'" ~h ....... and or,~" 

~ i_i,,«ui.eh gt'll~ ... _ Amy or.ll th~ Ioba nay be prolonp lilt., &I"noe' 

<lOtllally. n .. ""nllu""u of tile lobe. or tllOic hnl"c .... ,,'" in tt.. ~D . ... I 

lu rf"" by "" ino,~..., in OOll"fUitJ of 1M ¥.ivO$ 0< thoir b""y.;illJ up into 

Imallor liM".. or ridg .. . no 111 1<>'" Doted .nd " .. , of .arying ;mportaTti:f . 

EXCOllleul ~nmpi"" of th..e tcaturCli ooc,,' ill Ihe KlOldeueUid., amI 

Roy,i.;hiid.!.' 

'1i1. IOh. F~ 0. oM D_lo •. I<, B., 1I., I.! ... ot 'hi ... 7'1.~lId ••• P ....... lI. II. 
Not ........... 1. U H . 1'1' :n.;!.u. l tal 



2S~ 

7. :>,,<1'00 or"an",,,!.tioll. A, .. !"Io ,,, tio,,I .\1011 ~'l(l othoT 10ml' 01 

, ur/o"" OTIl"mOllt 01 tho " h'o, aTe not 01 gOl""ic im[>Ort.on", b"l ore 

. h· .y. ~ .. Iul in 'I""'itlo delermin.tion., Cr",l-lih !it... trH,-r,ing llw 

, ,,riM." ir,""podiYO 01 Il .. lobo •. or c,""",,,ill): thom, ., in sl,,,,roffia, 
.1l",,!iS"bolb;II4 Ilid SIt"tp~I~, oro <onHoou\j' regarded ., 01 higher v.lue . 

• '. i'o.< <1",,..-"10"", TIlO 1'",,,,n<'<) oy .",.,"", 01 • " T"-Tnte rouch-ilko 

"'rollin)! reg. rrkd" . broori chAm""', fOT tl", dOlolopmcll! ond prni.e,1iun 

altho Inn" in mOllY of the llOFid,i",-". i, ,,"plrded", n g<11erie "I!Ono ci.er. 

ST): ."I"l"""·"'~ O('('~ .. "-'n:, n~I"" ."" D:~Tms OF D"'~ 1.0J' '''~W ' · 

L'ID D"aI""TIO _~ 

ll.JlY 'I,,,,i,,,, '"Pl''''''''' to be o.lraoo<1" h,ve "",'u dc~c,ib&1 lrom 
Cambri. n ,,",~> , but ",,,,nllJlJl'lJbli,hed ,Wd,O' 'ho,," Ih.I.1l uf Ill_ ,rc 
l,i,.II·.,,1 Ih,,,,I.;o],,,d, ."d 1"""]'\)" Iruo Conel"",l,"e" , The ohl"'l uf 

Illo 10"''' ,Ii ll ,,'l.meu in tl", O,I""ili "'" meIlli.>o:= 0/ tho {. mil), 
{PI"rdiliid", ~'Ilid, .1", mAy lo,vo 10 be ",mo,",,1 10 wme olher o,dor. 

rIu","",,",, ., \ho r.~l""Tdiliid" nrc II", only kllo..-n group ul Euer"" ."'" 

lrom ~hid, Il;' Ir"o ClHr:lN<l. '''ighl h,~o ",.,,'" doriyod Iho mOOllOf(ie.1 

eonrl-e pro,·;,ioni ll y i, to Ie",. 11 ... 'm '" hill ... rlo, ll'HHely. j.h(· fiT" fomily 
0/ 'he <.lL[J<l"OT<l<r O" .. co:l •. 

,\ ,,,,,,,I ingly. L<~';lm;~l! ... ilh the h'l'l.."l i liid" I.he n ,l",ooo:in l~.k, I.ho]' 

fifO( 'pp .. rlllc" ill the }{iJdlo 10 I'PI"" ('onlJrl"n "",k, of Im,,<"i<1 in 

.. hid, "I'P.,-"nlly nc.,-Iy (,'pLeA! 'p""i", of 1..,,,;";1i,,,, ),,,"" be", luul.L(l in 

UJ6 ,oullt "''Illral ,late'!' ul T. nllo'-..."e, ~h""olLTi, AT~.n"", .nd OI:IoI",m_, 
, nd in tl", ('l,"~ll'l ,in ,'.Iky uflb" no'thern Appol."hi.n Tc~iun. Th o 

Ian" .. "ill, lI~ich ,h""o "oonr, lihWJ"l the regions in .'hich thor h.,." 
b«on found, ,nw,t th.t. th,y Origill"W in Ihe wulh awl Huddle AIl.nlie 

. w] In,"u,,] tho Anx"io. n mntin(", .. 1 • .,'" ollhe lIn", lrom Ill("" .Iire<)' 

,ioll'. So for "on, h.ve· boe.J {UULll] in I'aoifie Or l-~urol"'m dopooit.- ul 

('.noJi,n '),0 Dnrlllg tho OTI3<)I'i ,i." the T.o)p,rdiliidre inen'.sed ill im, 

l'orlllllC(' ;,wl •. ,1,.,.1<,1 ULe'r n"jI'o in ,'a,l, nmth ''',,] ..,.",1 di""tion. while 

lKJldillg Ihoir own;u II", ",ulh. Rul lullo1V"'g Il .. Trenton thor ""m to 

huo bco::omo o~lilld in tho ""n,h"" ... 'OT •• no I"'p .... li"'rl" hoing kn(l~'n 
i~ . nv lat~T ()nlo.ie, .. , or Rih".ion hun. eun ..... ming ... h'ch "")-thing 

" 



I'-<UOZOTC OUJL!.OOlJA 

lih "'rtwnty p!e~Ali. "h'>.riIing ii, .. mlheTn oTigin. In tho norlhern 

A IJontie .nd Pol~r ,"giallO, on tl>< "onlen,"}", tho g.nu, L'l"rdit;" att ,ined 

ii, mnimlllU i1erel"plllent both o. to fl .. anil ablmdouc> of i"dhilll"l. 

and 'pod", . '1'hi. g",ato,1 (l.u lopment llr,,,,.a. i1 "lily ~ rel~t.hdl' ,bod 

tillle the ~",l oxtin<\ion of th, family ill the ",,"ely T)o>1"onian. 

Tno old .. 1 or the '!llanee 1m" 0.1,.."oo~ ore round in the 10""1· 

Ordoyicl~n rod" "f Iho Cha<pn ""rie.. Th .)· indnd. '\'p..,..,hitJiI",­

",hieh Ilwbahly Wore i1iT<dly "eri,"Cd out o{ r.c!",rditiid./l; 'J.Ld .U .. ined 

Ihel! mnimum do,·e1opJ.L,,"J.L1 in the Onlo,.;cion-md • gJ"ont numl",r of 

primitive DOJriehi . "".. Tho Ap"'ohilidro ." moo l abUJ.Ld.nt iJ.L ih" 

SltJnos ni", "nil Black Hi«T fOl1J.La' Ih.,1 inndoo from th, ,""uth, "" 
enli",l, '''',nl in tho '1><"eroillg .. mlhOTn OnloTiciou and Silun,u, hut 

renpp'", in moo.,t number. in Ih" OJ.l(lnJAg' Dt,oni l n and ""rloin lftt<· 

~Iiff!iff!ippi~!l fonuo • . The lu"i1)" i, oot '''P,e,enlo" in Ih. thn,y'" 

!o,m., o! Ih, middle ana MTthun App.l""hin"., but in the laic .Illac.k 

Rh·" it> mclO( tYlli",,1 ,opre""llto.li"" hod 'pread to tho PolO! .... , {rom 

which it innd"" 10 ~riJ.Lll"'ol • ..nth til • .o..,o"h fauna. Durlllg 100 

ili1uTian Iho Apuohi lid." _m to h"~o boon oonl1noel to tIl. north AIl"ntl", 

l,a,·ing' I"·,, T"PT"""ntali,..,,~ Ih" App" l.ochion "nJ St. W\'"o"". {al"'.' 
o{ Ihat limo .n<l ,uor<' of Iho", in the Iron\o"k of l;ngl"nd and the 
Gotlantli.n of Sweden. 

'rho Jleyriohiace •• re .l,..~d)· ' lrongl)· "'pre<ent,,1 ill tho e.dy Oh,,",")"an 

dej>O.it., "'ll""iallJ i" lho.e of tho .. mth"n .\pp"l.chi.n Teg,on ond in 

th. Simp""n !orU'atioll or ,,,,nlral OId.homa, Ly nnou. tn'''' of tlo eo1.­
ti>e1y .impl. l'nmitiiJ., and EllTyohilinin",. Thougb Iltottbly o,igin.l­

ing i" ill<' ,..."I.h ALlAH(.iC til""" ""on otto;",d ooomoj>O);\on di,trib\1tio". 
""mg found in 10"'"' .nd middle OrdoYloion dopo.it. i~ YO,"UA, Ihe 
~\i,.,,,":ppi Yolley, tho App.l.obim region {rom Alaba= to Con"do. 

Cro,t Beil';n, the l!.lti e proYinOC), "~(l olhor rogion,. ~Olll< of 'h" 

10ler lllO'O '!,<oia1i,0<] goneea of Ih" f,,"ily "l'puontly wo'" of ",lnti'·'ly 
.hort du",tioll OIld limitecl ill g",,!,:l7phic di;;tribulloll. ~·or i!ll! iJu""" Ihe 

1. ~ OMOyfciAll J oll<Wlkl ",,"' .. 10 hOl·e \,.,.., c""ntineil to .oulh.rll fo11n,,' 
of Ed"".~; Di<,.,,,,,II. a~d mlo/J,II~ 10 northern i~v .. ion, of lalo Blaok 

TIL,·" .nJ Tr""loJ.L "1:"; onJ Prif~iliop.;" to Ih, Siluri.n of the DAlti e 



fegi"" "10: ~n ...... rd;n.'1' hOJrR<>d. S""1t.f .~ «"."'Wr, all:lt""h ~"'t de­

.",(bod IrQi'll ;;,I~run OJ"";"" round in Ea«I. "d on4 thl l ,lanil of Gotl:uoi1. 

tqan 1IIy,·h •• dl", [" A"",.ica "ho ....... fiD,llI" lncipi~ .. t ' 1""'" in t1>. 

J,:,1I'~r Ol'llo,;dl>1, • tYPIcoi ,"pT .. entttn ' hi lhe upJ>tT Ordovician, .n~ 

II ) .. ,t o"e lSil"Ti,," .nd one "n lr Dol'OI'"D ,petill! , Th. ck>o<:oly rd"t"] 
ra ...... !"'i~o, on th" ~"nl"'ry, UOQlLgh .100 Q ,,,,nolle Atlantic tyl'" i. ull­

kno~lI in Enrol"', hut ... id.J,- di'trll~Ltrii M,1 rel'rUoliten by mony 'P""'" 
In """wn Am«;,,.., 

Tl .. 8<)', i<1>i;.1," alll<> .... ", to hue ",igloat.d I .. tho tculh ,Iming t)", 

Orao.I., .... lbo'l(:h tl"J d~I'red tholt ad...,nt to tbe nuddlr Ordo\"';IIL. 

Tbt OnlOYi<1an ,tD ... ol tb< '"JlnlJ dl rr~, I rom their bil.TUJI d_~ndanto 

In bTllIIIlhc on~rior lobe di\ idod., mlking thoro IJUdnlobo.,~ iru;tead of 
(" IoNto,.bo. It! laollDg tbe lIT'ood. pollCh .. ~ ,tb g~nt .. lI! diA,ngu""-"" U", 
'connie in tbr ::;ih,n.lll. goon...... It i. lntefMtiq \.0> ',,«I tJ .. 1 ;n d,. d..­

etd<net ~'Ih~ fanl1.ly, "Ilk .. ~'" 1.'P1y uti""" in the p..,·onion .",1 

.util<!lJ iO) i" tho Xi";""pl"''', .t 1 ..... 1 nne of Inc (t'''''n (UoIl':"") 

'''!Til to tho p'imiti~. quodrilo\>alO ltage. 0111."" I .. 0() mu"h lik. 

lniddlc Ordovicjon 'p<'<;'" of C'f,,,oholbiml Ind 0.",,10/"'" th ot """ j, 

kit III UOU"! .'hel!>., tb.J . hould be l'f~aN.u " ",,.,.iI'or. Or •• 
l't'renioU!r un, dc,.lopm.ul>. OrdOTl~lu. B.lridu,J .. oo(" r ",,,,,,, . ·h.t 

.~ r!ll,IJ In norlh",,,,"rn E~:rop" b~1 !/)jImor. J>,QIIIln.ul "I th o Am.,· 
IMI1l ,n.,.,., v.,lieul .. l,. ~ ~...,.,,.Ied .. nl, distil>('IiTtl, "", thUD 

r .... n .. , .... onkn_n thPrtc Dlrf<'ll)" t1><appoN""I. I"'~ ollh< 8illlri.n 

fleyriclliiJlt. TboM 0"" "'~illol'" .LulllJot abd .;uil-d III oI:ruc~u ", in 
nortbwOfltrn AO"'l'e bnt ~ .. ~ingly rUt U. .hl.nelln S ilnnu '.nno' 

thol in •• J..:I from tf,~ ..,nth. E<en m~te unt'p«1~d I. rboo 'act thot ~ 

...... ·lotinl .100 ;" u... norllt<TD Sil" ri"" tAUM', D~t.1l ",tl'A<>Jda or. 

rtt.dl-'Uy "ant"'g III t"" 8il~rlon of ,nleT;o, ~m .. kl rx"",.\ in 110_ 
f .. ,nl)' that ~M! donni!~ly kilO.." 1<1 b.a'1! i"Hdtd hom !h~ M I4Iltic .id~ 

'.'" f!ih'ri.n lItl""lio inn,;"'" g"c ... th~ ,,<!«(l i~gl>' prolific .,,;trAoort 

fonn", 0' 11L~ Appnlaohin JO region "h,ch are dO'llCrib'd in thi~ .o]"me . .30 
fa. ~I ).no".n i t w •• o~ly Juring I!>I' dooinll' ~t.g"" cf tho Clinton Ih.L 

Ihu~ Allanti( jnn,ion,; uj""ldro 1\" ... 1 ... ,,0) ;ut~ i~Yri<>r . '0" IlLat 

colllJl,""ly ,,~ ... nbjtotM W III..,ll,\lnl lIOrrhom ,I,d "",thorn inva';OM. 



T'_H",MOJ t O ;Tn.'OOU_' 

'1'ho 111{>;;1 i111porialll il ~ol I~e lmly ~·o ll..,.I"bli .h«l ill .bn"", 01 .uclo 

"",,,(word eXlen,inll> ' TO ( 1) the ,,-'1llu, j"g li ng 01 dist incti,·.l.,' ,I U,"ti" 

"'tra~-od. liko Di<~gopl,"m oll(ll'aml'h"iM with HOTlLIo ll y ,n"t~"m 1,1'''' 

of b!,)'o",,, .nd Dlho< d ..... ol lo",,; l. ill the Hoel",;," . 1"lI<- of "",t,,,, 
:-'0 .. Yorl:; (2') lh , e~ lC'll.io~ 01 (he 1;"11", of Il" .1I",! iywolb;"" l!il'"' 
' 011. of lhe u PI"~ (,liJl!on in ,,,,,,,m.,n illnhl .o~ di\lon f r"m "" uth",,,,to ru 

Vi rginia ~,'r"'" l\"~Lt"ct y i,,10 iOulh"rn Ohio ,.-here il if . ",,[,,1<01 tn • 

,]<or,llitdy ]imilOO lo""",.io" knowu ., U,O A11",r [nnn.t;ou, oml (:l) tlll' 

.imi]"r cdon,i(lLI of l l", lJrrji"",I/i ,,a dl>r"i ].u"o "' th" to!, 0/ the 

Clinton to t ho " '1>0 pad 01 wu lhor~ Ohio . • \0 tllO roo,,,,,r lle.l In"!L~1 " ",0 

i, " "lltillg ;" I'irginl ', lbo "ttor il",a'W!L 01 Ohio lllu,t h.w" /nlh' ~' l-d " 
.li lTOTC'" p. th, Jl" idollt ly it tU!"!l,,1 m<l!"!' di""t ly "'",, ( ",.,d I"an Pen"'yl­

"!D i~ or )I.ryl.llll. '\11(,th" illlc,,;.ti ng fednrc oOllo"r"i"g 1l " the I.et 

(h~l "h.roo. ll .. Drol~m,Jli~" Io n" . """u'" in . ,hI<, fnrmati~n wilh fo"­

to m"~y thi~ hy"" of pure I1 n""wll. m )r~r)'J.n,1 .n.l l'ollll'yh·'lli., "' 
Oh io, on tho "-,,,truy. it i. Ion~d in. ,lightl)' chony do lomil.> kno,.-n .. 

lh' lliolwr member 01 tho \\'0.<1 tI " io~ fOTmatlo,,_ 

I"xc tho t),I' ,ool S,l\u;an J-l<Jricl<li,l", OW ale" the Zn",b<llbi.l.·, Il." 

Kirl:b)'irJ~' nnd t ho hl",oenelli<l", "illw ",nl<' peri"d,"r<" air,.".! "lltir<>iJ 
e,mun(-d t.o f. una, t l,", 11m" h",'e i", . ,led Allll>ri ", lrom t.ho lJorll, 

mi.lalc Athntl C_ }lOll Y 01 lr.c 1~n.," of the .. ["ulilic~ "r;, ' '' AA'',url OT 

"'I,,,,,,,,nt.d hy I',imili,-c Iype"n the ""ull>orn lo"<r .,ll1 nLLd.ll, O"I<",i· 
.';'ll IowI., 1.,1 only ))"p'm.U .. , whioh i, prominently " ,u;i(le",1 ," • 

IImb.Llo 'lle",loT of tlu' Z)'gol><, lbid .. " &PP""'" i" "l\,V l>«,l. I IJ'.Io,ic'.n 

. ""h"I> fn uH.. ,\flO' A 10Hg 01>001"-'< I,"", ",,,thOTn I."" .. , l., ti" l( 
th,ou..-I< \he "pj"" Ill "". 11" ",, ·1·,,·Hlon. I(rl('"1' ' nJ )laF\·jlle '1,""', lhi, 

g>'"'" r"" pre"" " ,th ... ""1,, ".ll-ln",ke,] 'I"-"ie. in lb" h,~'or n iolllllo",j 
()f Oh io. 'l'ne ~1H ' 'p,,:io., (~"Un .1"" in tho low« I"'Tt of th(· red Jnni,t~ 

.wl "",<,,.tch;o fo, m. hon , in ",,'Uh'OO\orlL Yirglni . lllU 'l'elll"-~-"-", oml 
jJl ~I h.d, 01 tll<' '1>" of tho (j,,,,cm l()~ , hole nl.,T 'J'OTOllto, C.,,"u... Sa 

f~T" known ihoro io t)o ""'llOn to doubt the e...,nti,! conl",npolOw>ity ()f 

tI",,,, w;d,l)" ''''I''''''IM Ol,<"nonco'. 

Tho C~pTi.l.c"" ""1I"n it) tile i<nToT or miMic Ordovicia \l :HHI h",. h" t ,l 
OIl to the pm,,!]!. 'l'hl'J ,<om ~l.", ro h"" otbi"",] "",n"'lx,h'M, Ll i,lriJ,n_ 



lion eorly in lIuo .. "'-"'rI·. 'f k~f lno:- tJ,rn-I",,, b. cJl'C'"tOO in , Ima>\ .... y 

l_ilif.""" l.,.j, but"" ..,..onHI of tl,"; •• lm\,I~, re"'h'~'" d,,,,,,,("'''_ 

",.11, ~~ orlen find', d,ff.,.,lt to ".."h .n'; .... 'y ,..ti . I., l.Qr~ ,I<'<"'eion .. to 
11.;r ~!oe<I~' oud gou~,i~ "kilo'" Tho ('Yl'.;,l~,,,,, prob.hly OrigiMl«\ 

" , .""llt,," ~" L} ,lo,..,lopmeu, ""l 0' AI"W)""'" Ill!!(lm, ~I 'he \0"'''' 
and m i,]'llc Oro"vldo" 'I"""io. 0 r ll, olll,nu& the" i, ~ 1"u,bJCy to ~ '"""'\' 
ing 01 Il,e ,1 0,,,\ ... Igo 0",1 it , .... ,n. .• hul'""p l)"<Im Ihn'o W 10 <11'" in .... h;,·" 

Ih~ hi/lJleUI!+\t .... ,....,J. by do ... l oYed;,p <>I. t ~. ,.h~,. UM,d .. the Q ~J".l 

uf 11M! 1.1t" 10 ...... II"(! , d .li .. J) wort ~ ... I Ihn'.~ ~"'t$ " •• '\y ,..,.11-
""riMe \Jo Oll!l;M '" ., . .....,.., .!poTCh,tloJ.,. rino nJ, '" {O ... \;no.", It~ 
Aporeml'd" 1 ',.....ro~\ lh~ CYl'nda«"a. 

'~.ing ... n.r .. of aih.-. I,mill ... l.oIf. bttn ''',,!tlded, In.i,,lll,} J on ... 
• " '''''''',,>i< (onn.hOAA. ,\ol.obl, """'~IIIhe. .. i~ t',u.,,·dlJo, e,priil,ftlt 
on.l Xrff4Idk"rU. 

1ft ,II oj Ih_ c""",, lhe plaia ""'II . of tit< 1·.I""",lt 'I""'iu r<"<laiDI} 

......... 1I,bl~ Ih~" '"PI''''''' h""11 "'·\In ,· .. , un! .. ~~ft tho .... ;,\W,ting ill tl,~ 
i II~" etL;ull 'yl\<'tn at oU like .,thec. "''',. ,1u~\'1 II 10 II" ,,,,"',io iM"t;t~ 

of tIlt ~il,,/i," Or hIe, l'oI,,,'o le '1 .. ,1"" r.nd the li,·ing \n""' 01 tho 

g.!ll'U 00:"''' ' 1'""10,,, "1 •. 
Th,,1 Ilnqu,·.\iolJ. hi. C) It ... "...., "",·utrt.1 , 11"$101;' In I'aloom;,' f.una, i, 

nOl n»li~.ly. 1\ io l><oI:.oblo. if olL ly 1M Ih •• tlloon thl th i, 'Ulo·".n"IJ 

.. ~ "til 1'1, ......... 1 .. 1 ill ) 1""",,0;' on,! ('~'Ii>Wk bll"'. tlool ollo <OMol 
well ~['I' th ..... "' i ... iOll ,Io,llb_ )1._,.. lorn'. _.~ ,l ...... ,"\:onu of. 

p.~"n.l~ ,,~ll· .. bhh9>f<I Ink In OW! ~'''''I IhoUt ..... ~ 1< .... m .... l~ 

ww-.ito...l. m,rldlr I)o-=oi." ~jl<ci .. aU'! !>I1Ie .. In ' ho )1 """""I'pion and 
l'OIIn .. hlP,." IMt 6t bol poorly in II .. " :rlb) 'rl", ,,,d .I ... rl! f"""had", 
It.. (:~th~ ....... ~ .. \ct."<>Nrnl\ \g I'~nl iDUorn"uion .",1 T~{.<r;n~ onl! 1.<0 

rl~ ... r<I .. d ,,,,,,,ie. ,h~ ()"t"".,...... ....,'" .l-er l.-.:d ~VI 0' ""t..i,~I~ ."n,,'" 
}( ;o\. b;;i~ .... 1,h y ""~1><l1 .. , ~,~I 1000« "lI' AI "'''''' .j"Ij'\-c I,,·"'''t'.~ .",,·k 
\i) •• f',i,.ili~II • . 

Wl"Vlll I'I'ltf:(\ing .t~\"'''"~" ,,<,,,.,,, gc"C"HIi.l<'d ''<'I'' 10'''01'' '''OJ" 1", 
olr~"". In Iho tir.'" T'l~,,< It II«lml ,<)(IIN,.!,ly ,· .. t, i" !I,.! II>< u,tn"",la 

O"~UI'(W 1'1 !!(lulh<", 0<-'. oJ cltW I0T""""\ ,l'f<ly)(il ,.,1) l.'p".diiii d", 

oulol "".1>'«1 tI • • n, ~i~"",la. :Xul. 1\"1;,, th, "",1.11 •• "oll~I" '108''' 



'" 
of jh~ Ord ... i';.n a N ..... l o;;pon.i(,n <If Ib& ' ''peroT,Jr,. LoLh " ",o,.)s 

".".Iy oJ .~I'I'L"''''D. .... 1 1j:OOS'ral'IIlC Jm,ib .. ,,,,n ..,.,..,rrc<I. oIL 01 Ilt~ 
m.i" .1'11001,,"" famili .. Mill!; ;"1,,,,1"1)1;(\ III tId. pcr;",l. 'Ihi,d, unlins 

tho 1II;dul. Or.lo';Gi.n th~," ~ml to h ~"~ Won • decided .hining 01 

th~ Ollroood& Irom tho ""'\lh~m >OJ! 10 !.he northern. 'I'h i, ~'A' ""emn_ 

l'~nied by _"D..ideT'l."l. d"Illi<" in tyPf. 'I'hu. whil. the 0"'0""". of the 
Sian .. Tli .~r a,," "orly Hl.~k m 'e. /,,,u", .. ln~h are 01 ..,,,thom origin. 

tI),\i.l.t moonly 01 I."I'"""dih'<l~, Apa.thlhdR :wd Eu<yclnlinlll"', thr 

1>(..-1 .-.ling lob:: miMI< , nd UPl'\'f ONO¥ld .. " ,kl>Olito ill lit< Bolti" 

... g'~l of E uropc and in U,. n ... 'lhun.~ <If :S-<)rLh .\ mm.a, a'L;,b .. 'o~ 

in r,,,,,, u. •. \ l'Cbc pJ Uflrth Atl.nh< ti<lN, OO .. I>"n only r_..r L"-lml 

i1ll1"''' I Ia~ do" rlopmet1l of pru~ ,l .. t I~P"> of Ikyricll1.",,". Fun""., 
III L,~ .. f ,~~ ""e thr ' J'f'I'""t'dle .. "I the . Irad! ....,.''If'p<"bl.n 
,",Of E",yrJoili"" art rore in tJ,~ '<It~1 01 1'1'1'f11.o!u 'II" in u.. ~I ; .. ioojFri 

.nd '\FptLlochi'n nnoy.. !Jul IiII .u ....... h ng hthok'8itsllly ... "i]., l, m­
~iwI.tl.n dOp<JOll. in ,),. Ohio .,noy l.ck .11 L./,e,diliid,",ncl :En,)""l,i_ 

hill"" .nd almoo t all AI",,,bi\idlll, "'boroAi the)' II"", • g,e.1 .dd'tion nl 

'1'<'<'1"" cl""'ly olin 10 lh~ lat~ m .c!' !liver lorm, 110'1 oro lounu I" 

,Ime"i<. north of lJi ... lUTi .",1 in thc nalli~ region 01 Enrol'''' 

In p .... illf! lrom the OnloTici.on t:o thr Sil~riln u.. B<yrich"'''''' mini . 

f .... tlJ<l .l:5o • • lcikiDg oLruclurd o. rathr r ... uol chall:,j<'. B rood ro''''''"'" 
"'~~ only .. .,. " .. ely de.ol"I'<'! ioI (lnl",-(ciu go-II~'" .lId u.. to,,· Onio";_ 

ri.n iw,taneo.< or ,"}thing m mJ .... 'altJ. Ii> lhoooe pollChrt arc CtIlI.finod 1(1 

'pee1a of Y."')"cAil...... Hoye't., In I~~ Slluriu "'r«"<IIt..t.i.~.., Ibo 
_porll..nly bmoo! pou'''''".", ((no .. lly dhel .. ped iD .. hot ... _ bike'" boo 

f.rtili....,) f~, ... l .. .,( n"" . I] .11 01,. Il<rrotl"ld., and Z)1;obolb;d,.,. T'" 
[,<>11'" " .... lopt.d ,I thi. I,m, .leo Jo.y .n of tb. JUl'Tonng Eurycl"Ii"il)~ 
and _lilt " ..... in, 1 .... - "e th. I'n,uit iiol.." 1KI!.bly 11111 .. ne ... &lh,_Jik" 

g_nuI 1I<Ibib<>llia.. In fool, lbo oom~>Ol) _nr"""", 01 FOOJ<h..u &)I'ich\· 

Ie" rooy b< a"""l'leJ 0' • ",".", .. bly jXI6Uiyc lnule.li"" 01 til< i5ilun.n 

a~ of U.lnco<l, '0 providoo.. A dearly ",,,~n,,,.bl. br00:1 I~)u'h ;. 

Tctnin«l by ""'Iy • Ie .. ' of I'" llo'-ooian BC)Tichlhl.o." plI'ucuhrly T" . 
IX'8'U~. IIld ... m. 10 h,,~"""'" .o.nuooed LJ All nih, <><troooJ. nl Iloi . 

And iub'''''' I'"enl 1",,00.. 



'" 
"'he . )II>Of1 "'tal lboto .. oJ Ott,.....,.]. flyt f~p'''''W;' h' Ih~ 1\or1h 

An .. rico Sllnnln I.un, .. thai mv.dlll 1'0"1 tl,. IIurll, .00 tJ.c .... nIl, in 

""ullin to 11><;. uh'''nliIllO l) • b"ndnnMI "' ~o,tlo nllddle ,\thlllic hunu 
l1\ggc.u I lout\~ <'OIId",i<:>u, "",,,.ly, that th t CXc\UliOSl of 110, ""\,..",,d. 

lrom Iht Gulf ol)le,;('<) iu th. ""\llh ,,)d the Arcli ..... ill tho ""fib NU),] 

h." 1 ... -11 brought Awut onl) by tho (lcvI'Jopment 01 l'h)'ile&! barrio,.. 
'0'1);"), prcrcnVd f"", ""mm'micaiion with Uot miJdl. Ml . "tio. And th", 

barri., batt<!. "';(h bill •• i~l. known owl ~ ... ! bTi.! ,ntrrr.l until 1M 

(lI\(lU.J.ag;t m",."" from lhe lO"th. 

III the I \o:>o"i .... P"" oo the J:'~""1'lI1 Uprrl ,,{ lilt ~tr..ood. r.h""p 

M.r\r«lly. '(',ue ~p"nhtiido:: "",r pnnlnlllJ .Jt.J'lf""'niI, oW! • r~ .. 
.... "Ic~ _uniug w the I ...... , boll af t~ Htld ... bergioD, T .... Ik~-
.... hi",", h .. ~. r,aln.l int.. n ... g<'" . rie I:rOQP" .nU, • q"'~ oliJIenD\ a>po<1. 
't' he ",Ib.,lo poorly rOP"""""u.l ~(D."', \11, Kio-U,... Octo"" ..... , TAIip­

_, elt, H"'" m.l< lip • """"d ... blt 1""'110ll of the loin] Humb.." II 

. p!>-n l~oI the Irt<> of ,I. ,·.k:p"",nl .n" d" p',..1 w .. "",Ii" ,hlf~ bed 

to lo,an I"~ "ll,l,ll. Atlo.nl,c ... oIon. Th. II01''''II ''~ of thi. ""lrac",1 

to"". '' ''I nQl md<c;,1iy ohngod "ntil th ~ d""" of Ihe )fi O!itoipl'iln. In 

.bun,bn<'t ond v~Ticty AmUletn ,llt,,,"iOll otlneOOl aN in """,(,..,\ .".ith 
tI, .... 01 ](,,'01'" ~,,,. ti,. lott.r 01"0 110 pood, ,10~.lop"l. 

Bl{'(pl II .p",O<l i<" QCCUrl"('n~ tho 0 ..... "1)<11 "'" . bamLm! in th. 

~1 1"liM(rI'IUl "nly ill I !ohin ",no n"'r thn top of the Kind~m<><>k .to" ... 
• ,1<1 in lI.e 601(:<;",lo. and men Deoo.n (or'ouli n, of tt.. Cheder ....... 

In tbe l'elln.,luDJ.". "um~ of Iyr- no\ ", theno""I1."" lntrodneed. 
1M UQU"M.! ('Jprid mo:uf., primibn C,lh.rl idle. I"J n~mCl'OD. l,"I"" ... I. 
IOI,k, Al Ihi. t.n .... k> • host cd '_h.~ .\00. fon ... 0"" .otrodnct"d-thoo 
lim huw!). IIJ lhit time tM , .. orine O .... rod. hue~ • .., !'OiIIIIC>­

/l'IhI.n thd the luou. of tho;r d.,.lo))"'tIIl ClII aU tonS'" be In.,...1. In 

tuC(~ 'ult Ii " ," II>< 1"""·.".,,1 .. fMml OC"(1r'>C m~'" IN) "tOre abUlld.,,1. 

The; Itt t""I"'1I111 fonnd in lb. Deo.l ROO~ ~f the W .. I .• I~I 1';0"'1"(' 
orLen AlnJ061 la.de IIp 0/ tl,.UI in Iho lind d<:JY"'ifl of Ihe Clob<"""" om! 

Tertii!"). Allhouih ~ 10.". co n "" old"tln;" ~1 n I.nd form" mlny olh.r. 
UlO eo IUn;., I<l th~ ",. ,ine CYPTIUJ. tho!"" Il..j. 0 .. " ..... ;..1"""" il wOlIlU 

toe 11m .. ! illl!O<Mibl< tQ d""i,l. tIL.! tile)' lTC ~ch,.lly I.IId fonns . lId ,."t 

"uro ..... 



'" 
The momne C,"""""", ''Il) 'r~";A'~ 011 .. "",], ..,., .... \ .Im",,\ ."1,,..,],. of 

I'l'tb.,.,.., .. on" CYl',;ol", on" ll", ~"er.l ~iP'<1 of Ill ...... wry .imlla. 
til til. (~" 'J,t.,,,,, (h~ ,h ll: .. ~n.: .. l,.in8 O1Ily 'P""iflo. ,\ lotg. ntlln"'" 

of v. ... I"" 1""" de,,-,i""l I,on. t~UNI>"'''' d"JX'i'l,o o( U ... ", "ii''', pod!""" 
larly I,oln the 1'0'; ' ',.,;n or l'r~lLoe nlld .....,tb"", r.Bgiulld " 'Hl rho 

\'i"LIl ~ bI,in or l'fIllrnl £O" "l"'. -;0",. or do(! Arne.",." Tertiuy """;'" 

"'l'f'h,'Hlli"", hi,," hooo" ,1,...-" jlyd \IL Il,. ]hnland "'1''''1.... but. ""' '' l' 
oth.>" iWIll 1J.~ ... uthern ('" .. tal l1ain !~m.j" III b. d,,,,.ji),o,:j . I 1"'H"". 

Itoe 00.1 or c,~~ _I""i .. ~"own f.om .\ n' '1"'.,.n ,I~po:"" t. . .... ,-],oUr 
u~loud,"'. 

Sinu1 • • 1y hitle dilT~""" .. c.n "" .l~t'>.l bet....,n Trrti.ry o;.tr~. 

U1.J lb.;, moxlern d""""rul~"t. .• 11twusr~ .. " .""'"m1 of thr- f .... iliti .... f<>, 
,tucl!h,& CI,. onotomy oj tL. "'ft f>UT' U loa. 1...-" po .... hlo to dJ.tJl~"~ 
........ y g_ner. "'yon:: t h. hnlU[ I ... ,,,,. \10. \ eI"nol J... <"t~ml, <l"Hrmin,. 1 
~~w.ng I"" 1"";/ lorn," 

Famil y LEPERDITlIll"'E Jonc. (rlC$tri(t~d ) 

f;~tmot, Ihi<k·.holled «<\r."",I& ~(c'Oll,iJc..w). .j,.. (;...~ O lllrn.); owll 

,mooth and gl ... y. "f v~r~ <)(H"P"'"t '!rud"'nl; nh-u ""'''' <>r 1, .... " ""'l'lli, 
~" .. o~,,'bppi"g th~ oih~r on Ih .. ~'nt .. 1 .~l~. u"" .lI)' ... itll ~J~ (n"'r..l~. 

01110"";",, .. n""th <>r .. ,ih I .... or \hro:.- "' .. 1'100]"" im th" antero-d<m.1 

q".' ler; IIIU ..... · '"JI'K r<'I i,'~I'I~. ~.t (Jr el<uW; hln~ hne SV.ight; 

-nb:tior and pnokri. r ""d, <>11Ii'ly.l, nnnr~W <>r "'"nded 0,,<1 DO"!>'" 
(liP;"!! "'" ~.=-I_ (F~. 13.) 

Go ",," L!~ E~OIn" ...... ~h 

;:;h.ll 'Ulool ~"J\g ".ith an "b)l~\lO I'~ r.~~ud ~"IIlj;, ",,~.Ily brc;o. ,~"n . 
1llllJlly .... _dmg 8 Inn>. in 10"1>11.. Y. nlrAi ",Ill' linck, f"'med b~ Ih. 

oHri"p 01 tile rig-hi ".h". \'nl~, .. ~tT(~ , gly Ul1&1IUnl. lh. r igin \I"l~rl!"c. 
1",,1 ... idd~ o'o,bl'l,jn_~ 11, 0 rcn tra) oUA" "r tflo holt; 11inFo ,im),10. A 

' mal! t"I"'n::I~ or "no-.l;!",I"" ""ornl1y p' ..... 1 ()n the ulwo-\lo .... 1 

I~,th .hil~. hry;e roondt!(! 'u\~,tt~lly ,it~d-ed ",u",,~ I", i'''pri,,! ;,. 
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'" 
F~mily ArA~CHtTJDAE new !am;ly 

Simple, 1ITU'1l1""tt<1, ""'""Ih O" '~too!~ 1I1~"lly IargL'" thIn lb. IVOI.,. 

II .. (2 ro ~ ",,,,.) .;iIl rl''''lht bln,l('llill. Ind Ih IOkHl«'l, ofkn chonn.ll"l, 

1m odjI .... Ih" <dg. of tOlO v,J. ( Wlmttitua 'l ightly oYerl' l'l'i~ g Ill<) otl'.l 
T"lltr.lly. Dor ... l Jog;un 011"'1 r""tnldmg O'~r II>< bingo h fl C. (1'ig. 14. ) 

, 

• 

Ge"., ~~}'RC/!lns JO,'" 

Sheli llol e~~'ng J Mm. in le~tb, "'l"inhed, , .. 00 .. 1< Or "bloll,; 
h t~ ~tTLi~t, v~"t,.l L,j.~ tJ,ickonoo, ort.~ boo.elk,] or ""an",llod; '''T. 

ft~ tOll'U, In<>>tly In ti>o! ,·""tr.1 h~)t, InlCkltll. 

0.,."1,,,, . • -.{ I""rdil .. ",~ il,.., Hi J u'l<.< Ordovitw. SilOI'II". 



Gal"" U PU IIlTU .. !...\ U ... b 

Sl ~nlar to ,\ {" ""hiles 1,1ll.. u.. left .,.1"" 1.lal'lt'" ,nd ~ ••• j; roo~e ,,;Ihin 

Its .cntr.1 bani .. in to "hich t il< I;,,, pl~ odge Qt 1M 'igM ... h·~ .. """""od. 
A ",n", n. !"", .boru ... broo.rl <1el'r,,"i~ ~ is ",~.t.lly Pl"1'Mnt in \1" <>Ollt",1 

pt..1 01 Ih ~ do",,1 n.ll. unglh 1 W ~ nln,. 

(I'" "tYfH.-r'l'",Ji.I;~ infi~la Urich. O ,,10 'id ~n, ~ ~ilUri~ll. 

G<",,-' s.-::-I ;\\IDUL~.\ ~Inc~ 

Irl>!lI)'''kod oh~llo, ! n,m.. (tI I"," in J.~glb, oho rt, ."h.>, al.c, br<WllJ 

umbo.dl.t., n>O.Jori <01I~C>. 10 th. 00,,"1 ." ",~ .lId pi""hrd in <ODU.J. oIopo; 
T'«I,t .. l~, oYl"flo pplnl Lhe 100ft Iiong tb~ 'ffllnl m .. gh . .. 

O''''''II'f~Sch.jJlltn.. uu.ri~ tnnch. Ordutici. n. Sil ....... n . 

.... _ .. ~IUDOCO~C" .. __ $O<lut 

;'!IIlll, . l'f'U"""tly u"equi •• lnd C."'PIIC<I .. db «ln~trlo. "lIlpl~ o. 
,wi""'" !.o,dl ~r row, 01 pOllet..", .-mbl!ng . n !'qui!. "",. l poi"'l'pod g, • 

!.rl\Cb i"pod In "'101'" . ",1 ~lArk;"g&.. 

GI ~ oIYf'( .-}:riJQroftch ',,!,O·<l> n .p. Ordonc;~n, ~ iluri.l\. 

S"p",r.rndy BEYRICHIAC EA 

Forni)y PIlI.II)"l"1I0,\ I; ~" I. rnil y 

11.I.u , d)' .,m"lft B.p"'h,acu ",th lUld"iined 10 ,"U <I,SlIltoil m"""'n 
..,I~n o. li lllplo ubmcod .. ", 1',1 (Fog. Jr •. ) 

c..-nb5 P~1'IUJ1EL L..' lII!1'~ 

... .... U rt rai.g!,I.u.okP'l, "'Iui ... h ed obellc . om I b.....J uJWle 6n<d noN.au 

@p..-ion m.inl~ in 1M dOn!lI It.lr of th~ ... I<N and wiLh "I ITOW honIcr. 
C<1lQIJ1¥.-I'ri .. u;'UG """"Irida UlrICh. O:YIu.-ki.n, l)" . .. niUl.. 

Gto~. H APLOI'~Ih\ITI~ ....... , . ,"" 

Jli !t;n sui.h~ from I'rillliti. by th~ ~\ .... ' ''., ~{ I bo rd~r _long th<o Ir.,. 

""go N ,.1."" and oo(,\\rrOllC'" 01 • Ilml'l. Ilit-like fncro ... in the do",.l 

nil!. 
11." "lrp'.-ll~plopri",iIi~ (Primil;,,) ", ,"w]iuilll<l Ulri.h. OldoT;­

"ion. Dt' (IJ\ion. 



, O (!'J , , 

• (ill) 
" -

\ .. ~ 
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G<n ... I"IU.\'I. ITI ~ J _ "DiI II Qll 

Ih"uDg~iohed fram Pr imi\ielb ~ h • .,ns • 'O'cll·,,,ukod mw<>,l\ral, 

~'Ull.llJ ,:u"",1 ,ule" .... ith undefLned ~"elhng, or I." no<l"" <>n on, or 

l>Qlh .i,jlll '" it in~toMl of ~~ umleflllCd duI'r..ui<>n .... . A ru1· , J..:, th, 

. nI T .... "0 ,h<lrtor, tho oulh~ e ~i!1g g~mcl.IIJ '''0'' ",.t •. 
G."ol~p" .-i'ri",i;;" "' ...... "'l~ Jow.. Ol"doviei''', l'",mion. 

GoO"' ~A CCOI'R\M ITlA flO" I'"U' 

\ &1 ... "itb. burdo. alolll; tbe In:<: ed£(" • • MD.,I;Ie, 1Ompl<: 5ube,""ulu 

pil • htLl~ .t-.: Ihtt IIIid-l"''lIht . nd . ,I I>oUI lurf • .,. """.... Ott • .,.,.," 
u I.u I'rimito •. 

G_t,p" __ I",ceopri",ilia (l'r'llli/",) cmlrD/;, moo •. COn!o<;';an, 
C.rbo;nil~"",,, 

(;eo "" wrRI/lUTlA ..... , .AU' 

t,.;k~ typ, .. ! Pnmih. Ho'pt thaI Ihe "IIAp"'" I"" a '''''pl< ,"1,,"1, 
T.ti,·ul.k om,,,,,,n tAti<>n "" (\ ~n ,1'Y~Ie<l t.l"" boo" loT "mund tho I"" 
edge of Iho voh . , mokill5 • b'Oln.lioul. le odS" lu II,. oolho d-.l 
<~uP""" 

O"""I!lp'.-ET<p"'~';I;" (]>,.;,mha) "'ft'~;pmd; UI"oh_ Ord~Yid.". 
Siluri.~. 

Gm .... l' ALLlfLLA Ulrich 

Lik~ Euprimitia bn1 .. ilh 1,I"OtI<I~r ,uw.tod vu y r<>lrI!uJ .~ti"ul .... 
• urn.,. which ri..,. \J:o goo:o.l<$1 Iv-i;;ht ill ankr<H!o .... 1 q ..... lo'r. 'J'hi<,k 

douu. bonier. 
C;""r>lyp.._lIgU;olln ..,1,/--- nl",), O" I .. ,II. n,lk>OlI,. u. 

r;.., ,,. p~ ~"rrlOl'Sls J ..... 

Obloug. "',Obgiy C<}TIY' X, boroul ... h,14 wilb • ,J,lJply defmtd but 

, m&n, (\""1', , ub<,enl,...l pi l on d retl,~J.ar ornamC!1 t Ju tl>< [o"",le a n[h~T 

\O"id~ lnk rni lly ",,"CUO and di!hnM.ly ,Tnootb area AI<>nS" t~ pootorio, 

sld.e r .prt!O<]I t. the brood pouch. r,·m.\~, tIl.reIore. 11l1",h Iong"r than 
lb~ 'n~le. 

(h.,.ly~._I'"i"'itw".;. pl ... ;,""", J <'D",- S,lumn .. n."",~'an. 



G«lu< ULRICH" Jo",,< 

Di1l'.,..; from Primi!i" by h .. ing. <I"'TPly defined !lode (Ill oaoh , irl, 

"I t~t .. ,10"', ",~io~ in I~i. e"IIe i, ,.,.rcoly imp""""d. Oc<a,ion.llJ ,,(her 

noil"" 0'0 p"'M'~t O~ !h~ ve~tTOI ~oJf o[ til. , ,,!lao.. 

G<ftolY/l'·- m .. icA", "" .. ",d; Jon". On:lOYioian, D"on;l.ll. 

G<"" , OOlLi.l Jo",,' .00 HoIl 

Di.tingui"hNl by " conlnlly .ihlOted loojY'lix. ~r hor"';h~.h.pNl 

ridge, tb", [= upper oUroltlilio, of 'I"hieh ... oftm bulbou,; • more "r I.·.., 

compl.to ma."lllil ridge lllOy h;, pc",,"nl nr ,,","ting 

()<~~IJl' •. - noll'" unifl,~~ J·o~ .. ""a noll. OrJo ,ioi~", COTtomfero,,,. 

Go"" , PlACliWTCU J,,",< ,,0<1 11011 

Prob~hly relau,d (0 noll;'" but JiffoTi"g in honn!: 1m." loop" gellerally 

ill [ro,,1 of tb, ""nl"" .nJ do""" In tl>< dow':l m~Tgill. A, ~ rill. a rim-li ke 
rid~", pOT.lle]. the (:O,IcT bm<lO! of 1M ,.1«,_ 

G,ftoiyp._-ru.ow{ulfL €X""~,,I~ ,I Q~"" .~d Holl. O!dovici.n, Siluri.ll. 

G<o", JOI'<ESElH Ulrkh 

Small oblo~g or ,"oo,olc torderl". o...trAcoda d;, [';,'gui,h"rl by. how,· 

,)10<' or J',,,hap<"<l ridgc o~ l~. rootHim h\'e>-thirdo. 

(,"'''"IJl''_-----,Jo''''.dJa ""piff,!""",;" Ulrich. Ordo,-idan , SH1lri.1L. 

Goou. [)]C/(ANHLA Ulrkh 

Di.liugui.hed Imm Ul!iob!. iu b.,lllg Olle "' IKlt~ ~fI(l", doYelof"'d 

in'" IOll~, horn-like, d'Hrgh'g promi".nc-.. . lld " .. ,. l1y ,..ith a broaJ fcill_ 

Ilk. oord-r lio", th, free .ago o[ "ohOl!. 

Gu""~p".-Lli=tllio Ii',omi.' Ulrioh. OrdO,itillL 

G<Oll< EOLBIWllIA ",w 1:"""" 
Lik. Balli. bnt mil." .nd {,m"l .. di,\inot, (/10 1,(lor ,..i[,h hl'OOd p:>~rh. 

G'M'JP •. ~n"lbW"JJiu 'oli,,,,,, lL 'po urI, ~iluri ~1L 



'" 
Gon ..... ~GI!.\\ltU JG_ . nd 11011 

.'kr.i;!bl h;Jlg@<l, ";n'Jlly "''''U no!trftCOd ... ilbonl pit QT .,,1,· .... " ,] 

l"t..tl,," c-<JufiuN 10 • lilll,-II, I!Olmdiln"" u ", n_.Jy do,~l"l""l ho,.".lib 

p ......... . 
G ... olyp"-A",,,, .. ,,, /.o<;nr. .luu .. Al"l I1oll. Oro",;","", D .... ,,>ui.ll. 

G<nu. rA ~"'ECIt"'\l"'A ".'" "nu, 

Difr.,. from .~""hmin. '" hl' ;L'g • well dn~"od ridg.,...lik" <knl;Ou 

ItOOJ u... in .. ~ uf lilt uh.!JI! III llioe d~'cl"I''''''~t 01 • pit on Ill . 
poeWio • • ,do- of lh~ bo."" of Wo q>i ~~ 
u-ty~-I'HVCII ........ (.t~ .. , .... ) ,,.. .. _ n.lI. :'i;lu""", 0.. 

\"<'D; .... 
c .. "" ACR\lfIOItLlA ..... ~D"" 

Si, u"l., uubcrde..,,) ...... ,'Od ... il.h lung hingt OUIoI pmdu....:t ,),,""'\ to;­

iJfIlIlt.eo, ~"""""J ooli'l"~ly by. '''''rp ",k,u di,,,Jing 0 .. 1"",,-'1, .... nly 

wn.n ont..ri ....... n f"lm lh~ 'man" mnl'<l r<nr\r''',...j 1' .... 1'..;0. 01,10,. 

A I" ... 11000 jll'l b.neuh the middk .,f t~ ,~l,," , . n<11 .. a.. lh this and 
01001. to tll" ... , ( .... 1 .rog<', J! Ihir~ "I ,lu,'. 

C.,,~lyp._-A cm"~I ,{I,, oitid,k. ; n. "I', ~:uly ~lhm.n. 

Go"", DlL08EU,A Llrkh 

I' ~hu ... \e or _"., .. hll re~, I~r»1 bilnl>t'<l iOh~lI.; lo~ '~r." la'1(*', ,Ill>­

tqual • ...:1 . In.ort completely ... 1 .... tr<1 ~1 a d.,.,p '1lt.c.,,,tn.1 ,erti,.1 Or 
obhq..efUku .. 

U",ofIl/W.----J);fub. U4 lJ".. llrl>·!' . Ordo¥WIU. 

Goo ... B~" .... Ltu... Jo_ 

S",ol l I",.h ..l . ... ap""" ()ll*iltlr u...t MnI"",)oJ) ";Ih 1Gb,. ... I""", 

!n~'og»IoT "I,,;laleno] TAl~", .-J,I"b ha.~~ .... or mo ... h",,,·hh pruj ... , ,,, ... 
y" Ih, ,.nl .. l 0<1)[' uf U"J, v,l'f. 

G'lI<>lrp,.~B"nul,1l& ir;""9u/c,." J on(l'O. S, I"".". 

S"M.mil}, loUl<YCH!L!NIN"'E ow.w , .. Mam;!y 
LuK'! r,imiliid., "; Ih • b~.d f,ilI _lanp; tho frre ",]g< of tho ""l .~. 

(FI,.16. ) 



,"' 
Oto." E[RrCIIIU'l~ ~ltI<h 

Oh~g 0> ,"-1Mldliplk.J, IOI ,,-hm;o.>I 04dt.l"';IIS ~ lulx""hal1"" mi. 

UIIl mkuI, the J"lOu',ior ..dg~ " I 'W~idl ., ,,/1"1} r~;H" 1010 • m.n ,,,,,nnffi 
l>O<\e: lIte m.-'~l'" l"""idtd 'nth. ,,-ioe, "'''''llJ ""l{a\~lt pli.atN, bill_ 

like boml~r "" •• ..! on ib lIDdr r >ide .... ~ I,. tOl'1ll • t.lneo,-. ""'" . "",nJ 
tilt t" 1t ('Ot,bod o:iJ~ .. oflho Yah ... 

(1,,,,,1,,,.._ ~-• ..,c!.ili~. r.ji",'"'~ T"hie!.. ONe_iei,n, cod y Silnri.lI. 

Go""" ClJ[lOCHILI". ""~ ~.''' .. 

l'U~I"'" "",il" to EU'ychili". bn < ,,'I\h 01'1), I ~ ull'l •• uk", .",l. Jock­
illl< !b~ ,,(1(\ •• 

r..ft6fypt.- C~~iliM. (}:"",cW"'. l "'1,"./1. UlriCh. 'Jrdo.id." . 

• 



(;onu. CHI\..08OUI. ;,I,1 .... lU"-' 

Lih C .. lo<hilin. ;,. m'lI, Mpr'I1. bm • loug 0"1.0 1'-0001 pnnoh il 
d ... dcp<d i1l th. p",\rri&r tb,_lltth. of Ih ... ntr.1 I"'rl of tho. ITiU. 

n.,...IYf" ·-Clliiobolbift" (l'''': ... it;~) ,u ,.tlf_m S"'lIIoono. Ordoridon, 
!<i]llri. n. 

Goou, J.HTOOIlt. INA ",w Konu .• 

Silnil .. tn l.:nrydlili~, ]",1 t.he 1Iooe is "'i"mg. th,· loor<1,·r i, nol in. 
"'" .. \. ."d tho . u/,·u. i, c<iI"..,..,11!d by I d<il"1'al ~l"l.[,n<>i ,Iop"""",,n. lb. 
1«,f", .. of rn. n l _ k Ing 11l(l'" e~nly ('(WfU. 

G.ftIIl.fpe.-.t p<lloc/ti]i",. ('<;H~o"I;",,) 06, ... T:lri~h. Oro.n[~ilR. 

Gcmu: .. r,nQ60 .. al~~ ...... '<1IU' 

'~h ApI",,·hilill. bn t an 0\ ,I brood Jl(>1 ... h IS o1 ..... lo.,ru ;11 Ih~ fern,I, 

Cll lb. ]"",hmlral h.lt "f tho frilll ftd DB • , ... 1 of II ... <lj .... "1 OOD'U; -O'MI~l".-.1pa1M"11-tM gm~ifl'" u. Sl). ~lIu,i .. n. 

family ;>:YGOBOLOIL),\l! n~w i.ttli ]y 

B< r richi..,.. .. ith 101 .. 1<· \~1~'6: Jo~ IWC, tllr"". or fo", in lIumbo', 
th~ ""oteri oT the moo( un,,..bJ.·, the '''I~flOt lobe dl,idcd in lhe Gu .. lrilo­

btt. ~""n.ra, th o a"t~I!o< • ..,1 ,,,0011,,, 0'1. <"'(I!nm.mly broad!r ,or nln o~'ly 
<:<I"A ..... t Lei",... llrood pow·h p""'."! I' In _,,-dod lob. or Ilnd~~nro 

.~lIl~g aloDg tit. 1""1C1";."."", "r CD !I><:: poot-,mlral ""I"'. (Vlg. It.J 

Subfamily ZYGOBOLBI~ "'f- new ~lIbfamily 

C'. ... .....,.. Iu,i"g an ~,.jro ."P<*""' ... ".il.b ... , n> .. Job,-" .n,) '!l id • 

• 1Il,.;, the pMlfrior ..,bo WHk Ind <:<""lI»nly cbsN~~, U .. Intono< .... Ill 

modi'" lobe. UIU!j1l1: 1>010'0" 10 'nrm. thin l"-slooopod ,id!!~. 

GmLll l\·GOIOLB~ II<W ,on", 
Z.'lloball'; I.""" .. ilb 1""l<r;o, 1o"," l'l~IIeUI bill ,,·uk .. n~ t ho brooll Jl(>\\ch 

• ,,·d1 ,1.Bnod, I'.CU",!n.t.o-<>\·.(o '''olh" ; 011 th- ol1\or two-tllirrl .• 01 tho 
]XIII-,·o,,!,..1 q"aM. 

Q'~QIJP".-Z ~9'"'~aJJJ" ( RI~rirl< ... ) tim.", Rjll",J:". l·H"tGn 



'" 
~"" lY~IIU, n .... ~.,.~ 

'Akt ~'Jij)bolho hul I ...... , Ih/' )lOtlffior 10boe ni ... IIJ ne011y (Il' 'l~i'" 

ob!<>l. \f>, . "d tho I""",,} I"H,ch or til. leII'd. n~"lnlll)' Mlnbtd. 
(; 1~"rrT'" l.)go!l"J~;"" <""rod, n. II'. rJiulou. 

Go"", 1'!' G(f;~U" ""w ie"", 
Bh~llar to Z),1o),,,It.t. but tho b,<><>d pnu,,, ,. • ".,,"W tiug<>-lite 01, .. 

tiOI' panlldJ.~g Ih<· p""teri~c L"ro~r. 
a,"oIJPf.-Z1fgUJW NI .. td n .• p. f'l'"wn. 

Grn ... an'!~nulA ~ iI.n". 
'-rry l~rge Zygoholbioo with m~;ln ;nkn •• holl Illd III< '["-oho!",,1 

10"" \h,,-'\', "I pod",ior limb often di,"o,k~ in it, UPP'T ho.lI hy ~ .hort 
)'Q"ttriOT In)",!! . nil th, onto,;or lobe UMIl)' ",own,d "ilh •• ill~oid.Il:·· 

,-ur""'"' Insulh or .. l. Rruod poIIoh ),T,'. hldcfl"ij,'ly (jujli"o.! O~ Ih" 
;u".< Ihle_ I'(""ted .. in Z)'goLollM, in Iho pwt·,~\(tll qUlTt~T. 

(H'I<)lrl" II ....... "'";.. uu.. D. 'r. ('lliJtoIt, 



Subfamily KLOEDEN Ir.'"", new ~ubbmilr 

\-'II\ •• lly nIh" 0""",, "iln r,;l»h'tiy .Joc,j "ll1o,,' ..,j,n .. "I mGTt or 

1 ... c<tnfl1><ulloo.., tiM' I">l'it""llob< MIlIII) lil'/,'f on,} 'hkk. ( I ~g, l S.l 

• 



"" 
Grn .. PLnll~I!JII" ....... un,," 

C'.'~l ... t 1 • .,., .. t....." vr'mihm in 1Of""'l> tho luk-o IUhJll~'1-~.od ,...Ih 

('nly t~ ,,, .. l •• u ... 101&< remaimng ; ,.",.,'Il " .. I 0" A1>le r;"', lubo """,ly 

jodi,'AtC,1. "ell,.I", uiJ!<ring Vll ly in .loghtly , ..... to. !\\]II",.. of JX"'1-

.. nlra1 TI"'t. 
arA"I¥/~_ Pkl~."" I~i"a r~pim!i. 1\. 'I'. ('1\,,1<>,. , 

G«'."' !rtHTiG08OlI!lN~ '"4'" ~.n", 
14"lre 1,,],,1101,' " ]""leui .... · ~itl, ~ "~II". 1,,,,,,,,,11,, . lobo, I. " ""h ""lloT 

.,,~ "",",u!"ls .. hapru " "Crlor l~bo- .'~ I • f~'r'fo .m modi"" lot.., (n. 
MI_r \.tip n "t" b<:l" ... utl l'aMlUg ."It> •• hipl.l.b-h~ ... , • .-.1. OS\""" " 

lloal lu,u; ob~qnely [ .. run! "-,,d .p .... '" .qd lII.u bovo~""rd apin __ 

d .. Iliit nor 101)(0 Ilrond p'''''~l bJ}:~, """I~rh>f i" pw.u(JoJ>. <!o'~"';"t .um­
nUl "f ..... leTJI", lobo, it. ' UDCI • • d. oh.,p'y ~.Ih"'" by ,1., p<Pluu,," .uku<-

v ... oIU" .lJMli!lwulh,,,,, 'Jl~~ ". ll' 1;);,,1.0.1>, 

G<l1", KLCf.[>f.NIA J"_ Ind M...n 

(11,.... '-'''Pat.o! Uk< rMh~"' l bin. on,] ' )ll' •• ,"cning Il., , impl. [a rms 

01 M~'ti!;nb<llh\n " ill ho;iJlI< 100111 " w li o" ~, ,(\ llOOt""~r w i"; I nd til< 
m"";;." 1~b. p~rl1)' "'po.n t«l •• ~ ronnel""~, .~"" .. I" "",Ie; oulo; 01",,, • 
.... nfl~.,) 10 th. " 0, ... 1 h.:tU. Dro<o<lpo",·l . .. ·,~ 1 do~~I~""d, I."", ud ntl!~r 

" .. tibcth· o" Uin<>d . p",j<di"l; IM'r<"'d tho vtl1tnl ~~ ... ,d m ... t of it 

""Mud t l ,~ n,idl",p:h of .. I ..... 

r;,ul!f,....-KI<Pd~~ia ".;,~,.,""""',. h flf"l. 3il.,iM, lk.onLin. 

~w. W[LURIA _ ~.~, .. 

!I,m,t .. to h.ln:d<nia hut tht brood po~rh { .. u na I k»o broad in~.rdl~ 

~\)d~fined, 'wfll ing oil,ding tho ,·onl,..] }I,~II 0, hro·\hirdt of tho niT" 

IUd p,~j""tlni .lightly ""Jood Ih. od8~. 
(l1 .. oI~p •. _ lI",lI,ri" ooliq~,. n. IV. 1 .. le !lllll.iu, 

Ge", ... VA """'Oi.>t$ Jo,,.. 

~j'D;l.r W W.lIo<la b"t h.v",~ 1-0-0 .,1~,(j ... ".1 ol,u,t 1~lo( pr<o<!Ul'<'d by 
I~o;!,;ont " ;"ioi~" of Ill< an<or,,,r and I""'krj~. I.-.n.. n"",,\ poueA 



.inmgl, ""OTU • .;harpl, ol<.lwtd, Y.'1I .. ),~. ro.tring o .. rl, llaU tho Toh~ 

111,1 p,,)j.o;tillg beJ<t1In Ih. "'»doT. 

Orn"'JP<.-;'·'!PM .. &,l __ ,,·~idl>'l .... " Jon"". r..te '!iln.i:m, o",..,.,i.n. 

Genu:, ;:IGO!ltrFICH1A UI,i<.h 

Li." KJ",lcni~ ,x,,"p! that the '\Ib Ire ll~ And tho p"" , .. i", Oll.t 

e~\<'lld .• b> the .""tn.l """,,lor. les. ri"g \00 . nterior IUld medion lob.. yo~.d 

t>'I;dl><:r 1'~~ brood ""lOCh 11 ... 1.1 W\<ltantd On It, iDn~r .W~ .",1 luge<. 

G.-IYI' .. -lI.ygcAl~".ai" Griclll" U1rltb. 5iturl"", D",-.mian. 

G<o ... HEUSLOHU Ulrich ...... 8 ... 1« 

,.1\1 ....... millr to Kl ... dr Qi. Ind ~Tjdli~ bol Ir:tl"fi"l'<l J.~ tbiD 

..wokd '-"'COt- liu rill".-

(}'~Q/YPf·-Sltw/68i~ (IltJricM~\ li"~i ""'" ..... O,ol,,,ioilu. 

Subbmily nl{~PANI:LLII~AE new .ubl.mily 

'l' ypicIlly q1Jndrilolxllc, to., anterior klb. dhid .. l or bl""hn n p ;"to Jol)ee 

o. ",><1010, tho median lobo i,olatJ:cl, 11w: ~t<!,ior )".bo "a,'ro .. · . ",1 p",. 
IOll!1!lcl '.' I ,ioklo.,hoped riJg~ .round tho y""tr.l.i,lo; .or,l) ,I," p"""'I1C1' 
l~bI! I. t<lmpJ.«ly ... b""rgod .nd tilt Milft b'~ "'I .... rclUC<.'<!. ro ,,,,.11 
f<,\."dtd Sl.De<ntn.1 nod .... U"oOO poueb clon{;lte, collli""d to ""trol ."I~. 
(ri8. 19.) 

Gom.<. O!t[J'AI",U,\ Olrlch 

~rr.......J c:on.-eI. ~ub<.bJ<>llJ: .... h ..... iUt. _ .... 0, I .... COfQ"IoI~. Orl~u 
. ... klH'b.ptd, ''''rpl, ~lcntor:l n .. ,~,".1 riJr, .. ilhin "hid! tho ..,ri • .,. 

1/:(1 .. 1.111. I ... " or mon: lI..,.l1y iwbted Dod .. , ..... 1,.,<1 ~ ltIirk; "r<>Od 
J>e>lr" link""" .. , I'l'<Ibohly ... "Ii"g. 

(;.~nl,p.,-I)"'pa".n.. l""';fO()(!a liltieh. Ord<ly;"i.n, ... . Iy >liILl""'" 

0<:"", D~"-~"'~'~~L1II'" "",,' gOll." 

!Similar to Drepanelb L1\\ UIO lemAl" ;, l"nl'ldod ... itO ~ Lrooo pouch 

that "l'~.,.. "-' 1lI iud.fmu •• ",elliD<! ,,,.r tile "cntroUy ""'lIftu",! "dgo .. 
GtfW!r~.-/Jr<pa~.J(,,,,, dar~i n. "P, "idd!~ ilUun....n. 



"" 
(ion,," SO::>f I£LDlA Ul,kh .,oj B""I" 

r~ ~o Irnlp"".lI. b,,~ .. ,ti, no.lllOn WOO ,moll.nd loc. to:l ILO>. middle o{ 

doNI oiI~ ...,d tl!~ .ulo!nor .wl I""'to,;o< 100. Irm" .. ltH"Il~· Irr,,,s..:] 
.wl Lt"'fjulad! trla~;Ul4r i tt lo. hI. ; n<:a' tfu, <onln.l eolll~ • lliic:k, ,Iu"pl~' 

tkt"aUod bo.r-lilte ti~. 

O_t!J1'" ----S'9~,/~i<I (1),0 .. ,.,>1411&) /Hldmali, UlTKh. OnJ""irioll, 

(,e",,' M!SO.'1rHALUS t:1,k~ . "d e ... I .. 

r.",-J>Oo<>< "bcoc, ilw pOttt!1o. 100. ""~lpl.l,.,l)· IU~l1ltrgoo. 1M ,,,.,a,au 

.nd anb>Ti .. T loL .. I"OdlleCd to flOall. ""''''''''. d_l,. 'PI'ro~", .. W out>­
<"CU1I,1I1y .;(U .. ...!. 110<1 .. "p.uted by ,. .bod pIl .. like ... 'Ieu>. Brood p"",h 
"-1I>~h.jl@d, lIn"""'tI~nl} p",,,,i,,,,,,t o.od .. ~11 11...,..,"". I_ted 6n d,~ 

• ..,trAi .1"1"'_ 

t;"'~'Y"'-.l/ ..... ""rMlM, AI.J/,yi Ulrioh .ml Boouler. l:011J De,o",on. 



t',umly BEYRtCHllOAE J...,..; (~I.nctr<l) 

,".l~c.. tnloll(U4 Or ~u."to IGbII""'. d .. ~I.< .uk:o.too; brood pouch .. 11M 

prqo:nt, .~r, J.' ..... rnHl~nt, .uhglolluln Or exg-;IIIped. on Ibe .... nu.l tlai"'_ 
(~Ig. ~\I.) 

, , 
• 

" V., .• 11.--' .... · . .... . ", ,' " . rHleT •• n"''''".,~ 



(ionou' ftn'JUCJl IA .'IC(;ov 

D.ltind l~ t,, !<>boto. tbr m,;,l.J1r tol.) Im.tlt<it, l'OlIodfd ond """"""mly 

;octot .. l. l h,' pool"i", ]Elllgct tnl . 1", d.t.o,h.". Il,oocl !"",ch iutgk>lmlar 

01' ~\" \~, mot(: Q, I"", po.b\, io, III po<IlWI', 

C.n"(yp •. _LJ,,ri<:4ia ~la'J,~i Y"CQj. !'nUdll1, lJ.r~ni .n. 

G<:"", nT~AOUL" Ul ri,h 

\'.1, .. 'M""',,;! io) four ~r ksi .~r"',d, ,·~rt;Cf.l r'''l''1 <cntr.Uy uDil<>l; 
OI'~ o. hoth "I tlK' i~n'" ,,<!g<. >Olll..tlntei: J llpk~. 

Ilt""'J!H. T~/I'II<kn.. (U.yncAid: ) f".d"'ir$I~ n ail an<! WhitJU.ld. 

O"hi";oJ!.. ~ao l .. Sihui .... . 

r;." ... CHI<O.""U;lIt'1A L1ri<b 

31.ddle t..be JOO,...". J"", ron)pld,l~ 1'(1.1111)1'111 ,..ith Ibe 1"",I.,i.". 10J>.. 

II>< ('Om!",,'" 101>< b,,]lMlu ""a "'.'Ply dd\ur<\ ", ""'" hy a rt"'1' "m'..J 
",1"".; Ih" .,,1<'<,,>. l<bo di.id,,!l b) 3U Qbliqoo l~,,~w. Fr",' <dirt" 1<,lb 

foloo: b" .. J ... ," 1<111. 

G.""I~Ii<.-('t"""""ll>i.", (lI,y",b;~) ciF.la }:nlmun! . Otdoy,einll. 

D.,'""lln. 

Qrnu, CO.ATOI'SIS Ul,lch 

DUUhlr"uhod from 'l'flndclb by {he )c""Tt<.~le p~ ... Iu~b Ir;,...; 

f>om .b.· dnr .. 1 "'",uaily oj Ib~ [Ol'tffiO' 'i~. Tb.iI; .... y I~ o{night 
Ind bOrD.ltke with OJ\II of lb. ~ i<>oIhed, 01 UJlI nd.-.J oonlC1<ba< muh­
........ I;k~. 

Gt'~111 ,,-('.",I~f"i. (R.y,d'ft 'I 1)(tI/i/".. 11,11. O,dovicion, 
~llQ".n. 

G<:,O\" ~"mWEA U10'lth .,~\ a.,nl", 

1~", ' 1'.t,~.t.I1~ ."..,,1 that rho \". on!>!"", nnd Ill<' pootOfiG' lob<. .... 
... t~ di";,hl ;"'0 tYlO or th"", nod .... 

(I,,,,,lrpo.- Ki,,,o >:;" (B,yri"";~) d'M/d,. l\r.~,~. ~jh""I\. 



'" 1'.& UfU'!I!C O.TIUCODA 

GotIld. I.>lPOUI~ A ....... £en .. 

Wld<ly frilled ll.,yriel,ii,j", "itb I riloo.linn of OlIn."" muoh 01..:"","" 

,ml,r tho middlo Ink I><\n, de~nilel.r ,lcvdopcd. llJ'O<.<J rO\"~' !lOIr1J 

homi.ph"",o, ",.illly pool"io, in )l<"jtL~". 

U_fypt.-Dibolbina c ..... f"(~ 11. 'r. t..t~ )Oilur;,". 

[;Mu, KQl..LIr;4 Llrkh.<><1 UlOoJ .. 

_~U.~I W Ct.e"ooolbtno but til<' pGOIeno. lobe i. """,monly b""~,, uv 

into Ib ... , or fuur nod", ", ... kieh the lmllt. <In" .. tbe 10001 pronon""",1 arul 

II>olItt penm.,Dt; the middle lob.! t.".iuatfts d~ ... II! in a large rouu.lod 

.od~ .nd the ontmor lot... i~ ,...J,,~ to I IImI.IJ node OT i. o"-"'l<:W. 

lb'g;n,l frill c:onfuttd oJ.ioJly 10 tke po1krin. tIro-third.. Jlrood I"'neb 
noi d ..... lnped. 

Gt""'rPo.-HoI/W>. (C('O(Ib<>I~ifI4) j"""II~' \llti,,,. l:"'~oni.n, lli .. 
!lFJppilll1. 

all .. TllE'P()S"LL~ urn,h ""d B."I" 
l.lk. Beyrichia e~",pl th.t tho po.lcnor 100. II "IMI"", jll Iho p""t 

do .... r qu.rW but ",oil d ••• lo~ 11",'4 t1" lent .. ] ,id., the mid,ll" Io~ 

i. I""mln,",,! and rourulod. .~d.III. ul.erio< lob. i. <<:<Iu, .... t<J • H<ti"dly 
flon:-trn. .. ode. B.lw","n the l.tkr t .. o j, • ,leauite p,t. Jlrood JIO""b 

"_ middl~ of ,,,,,tmi ...J....., inoWad or .l ilunctJy poorb-rior. 

o.""',po.-Tr.ponlla (Boyn.,lI;"J ',MI' Ulrioh. lhddle ~,.n 

F~mily KlCEI)ENELUDAE n01W f~mily 

'lI""Shl·hinged, ""'to or I .... in«}1ri •• 1.td ~m.n Q,Lneod., u>WIlLr th, 

nght ... 1 ... o ... rlapping "'.leU aro\1nd th~ lroo eel;; .. Ind prori30,\ with. 

'm~ll P"""'"" in Iho p,,,,t.d,,,.ul .ngle i.hd fit. ill \0 ~ o<lI." .. ""mling dop,,"" 

l ioll in U ... ol'P"'iLo nl '" V"h .. ohdl" .. I! ""i,,,lc.t~ Lo doeply q\l .. hi~l ­

h.t" witl, prac!ic.lly ""npid" t'A~.llfoll fro.n II," 0110 <~h'''"", to th_ 
n!;!,"" (Fig. U.) 



313 

Gem!> LunUDDrnU rotW l'""' 
SurfAce of .. 1>"" e<eHly e(m,..,,, or wlLh only a median pit OT ",!e", ",,,1 

more r.",,]y "ith • Hlal10lf dcpf{!OO1{Irl in th~ ,'.nlul , lope. 

Ge"o'~I"._EttI<1.M""lla umbilicMo n. 'P' Siluri~". 

(;<;1", KUlil'~ ~'.Lh ll,kh ,.oJ ~"" .• l<r , .. ,""'''d , 

SUT!."" 01 val>'"" "O'il.h A median . wl ~ """teTror .ulouo both U'U"II), 

0,,,,11,,,,,] to Ih~ p<tS\-<:\oT~,1 qnnrtOl; otl>o,"O'iso liko En.],»dcHCllR. 

r;' notJp'.-Klcfflen,lIa r 'M"N1m~icu 100".. Si!1lTi.n, I)c~oni"\l. 

3 • 

, 

GcnllS DlZYGOl'lW~ h "'''' ~'"" ' 
ll i,ti~gui.h,,] /rom Klccd.noll. by tho moro OT \"", rii,tir>tt <I".dril ooo­

tiolt of (h. 'ah .. , tho p("~rior , ,,I,,,,, bcing muol1 longer, the m""i.~ 



,uktlt long"" .nd lhe tllkdor lo!." 1M" or I ... COIllplvl,l.y oli,;ded by 

mother ,ulcu,. 

G""(JtYJl, .-Di'~9"pl"'m """t,i n .• p. Silm1,n. Jl"onian. 

Genu> JONESI~'A ~lrio.:ll .o<l 6.,,,[u 

1 .... KI",dclLrlln but the o\'orup 01 the y.h"" i, re"''kd, (ho kIt ,.1" 

o~orl~rrinl': t~. rigM. 

G'n"l~p •. -Jo'''~f!(j (B'~rithw. ) f" .• ligi"t~ JOll" And KirkLy. Car­

ocmilerous. 

Geo" . ~rR~BYrNA U]rioi, .nd E",[or 

Cu.po.o. "Mil, k& lh." I mm. '" ]",,:;Ih, mther . hort, iuoont< to 

,ubqll.dralo, "",tri"""", lhi okosl allkriorly, ..-ilb." , implo primiti," ,ulcu. 

about tlwo mioldl. of th, dor,.1 h"l!. 1'.1,""," "no'l".I, til< righl ' Ii"htl,l" 

Lug" OJl(1 o1'C,I'rpi~g lh. edges of 1.1 .. kit. 

G'f!(JI~p,._.K irHtl/in« (lI'Yl1chidla) "Ii",,,, .10J1<'S .nd K ,,].:by. ru­

h", L i /wn". 

G<o"" H~Y~tClltEl.LA loTlO •• o<I Kirkby 

C""PI"" ,mal[, 1 "1m. Or I ... in kll¢h, dongate rllb'.I'u.drate, tb.kh>1 

""t«iorly, -.;th • rntho, broad lMtli . n ,"lon, giving lne .holl • bilo!:>.Ll 

.. pod.; a 10"., tran''''r!Ie ,idg" i" th .. YOlltnLl p"rl out. oj]' lll< 'Illou. awl 

umte. 1.11, lower p"m ollho 1 ... 0 1oJJ",;,. Yah.,. "n'qllal, tho .ag-c 01 tb. • 

• "",11" 'ight ,"he b';ng ... t DltO 110, oYorlapping 1"<"lrAI And l'lld parh 
01 II;" largo loft yol,.. 

GmMYP'.-lJ,ynchio]Ja Cfi'M/I> Jon .. and Kirkby. Cor\o()ni!orn1l>. 

Go"", BEYRICIHOPSIS Jo,,",> ,,,,1 Itirk,y 

T.ih ]leY'idlielh but laoking tho Iran"",,,,, n<lgc ind Ilning ~ >mall 

m11nded f'O"l.lll",liln lobe. A ",id. radi , t,a marginal frillg<;' po-.-nt. 

G,,,,,{yp<.-B,yriohiiJPJi., fimhria l~ .T 011'--' .nil }, irkby. CHooni!"'n11& 



FamLly KIRKIlYlDM, UlncJl anr.J Bassl~[ 

A m,,"l ".Ti.l~e "1H1I'roiJabl)' UlUlO!Llcal ..... ""'j" liOll of oguj, ol.ed ge"e ,"" 

of Beynen i"""", telHlilig !o,.-ord (he Cyihc",,,,,,, _ TYJ"Nll) ,,·il), a di ,ti"eI 

~'itb OOll<ontrio 

G<nu, YOO~GI~I.LA JOJlO' .nd Xirkb)' 

Simpl. \1ll.don,,,,l 1·~h·. 'nlh Joll~ -.(c, ignl. in"'m.lly dellti.ul .ied 

hing"_ 

0'0 , , 

~.f,. " ,-'''_' '''''·''1,'0 "". 'H ",Y ",OX """"_ 
, . •. T ,_",,!< J _ "'" X;,",> .• ..,., "I ,oJ,. '" "" • ....,..,. y_""" (T_"" "d.· "",..,.,, ,M" ~~ "''''y, ""'- •. " ...... , .. _L .. ,"'woo; 'H" ._ ...... _ 

Oo ''''f~_,' I,"", ... , . ... _ .. ,_ , ... Kin",.. ,." ,-.h'," ,10'.......,. .. J ...... _ "'- .... ~,e.-"" . . .... 1 
"",, C. __ " "',.c<""-•. X....- M •• ~, ,." ",", .. IV....,."..., 11 .... '". .. ,.,",0"," . _ ... , x:lO ........ , 
tt.o _ . ,j . ,... ...... , .,., n, •• , ...... of . _""""" I ''', "''''''''"' """ .. '" ." """"'" .. , ,_ """"- ,,_W" (XL ........... 0'_ .. ' .. ',). ' ''_ " '-"'. _. "'-'7. '''', ..... ,,'' • ,., .... )"" ''''U y,l,... , ... """ ....... " ..... ", UL,"'-, "",,"k, (Q -....,. ,, __ 
"""j, T.n. . ! ,,, 0' " ...... . • It",.... ...... -.. ""'L ...... ,,"'.j tho .......... "".,.." , ..... ," .. J_ ..... rr .. , 
, to , .. ,." , .. """",,,.ik ....... t ... "" .... ,,"~_ ..... ~ .. . 

T. "..--,,~'" e,_. ,,)<. ,(d"""I' x:&ll_ « ,., ~ ...... ..,~ .. _ "' u."". 
0"', .... . In, .. o Ji., _ L_ .. ~, c.. ~ . '", II . " ,.~ .... . 

(hMi!lp".-l""""9;"la (Yo",,"'-,,) ,-,<:/iJ<>r",I;. Jm .... ond Kirkby. 

C"\>olllfccoU!. 

G<nJ>< MOOl(tA JO",.,. .. >l Urkb ), 

Smnll, moT'< Qf 1"" , oblong- or n,ate ' hello ; vil ,-'" romp""""" ' O"'OX, 

til .. lT~ (ld g-<>' houJtd"d L)" • u i..J. LLJ.rgillal ria~o, wmolimc.' ... n:Ln g 

• 



'" 
.1~1f' th. nnu"1 ";,1.; inn~, ~;Oll Ibt or 1:""11y "",,,,n , with",,! ,,00.., 
,u1.",. ~r pH. 

• 

G,"(}/yJ"_-_~_ Qb, ... >\td 3/ l'OUI;r Joo •• Ind Xir\;by. Ordo,i. 
clan. C'uh,,,,iI<l'OlI" 

(;e<lL .. KIH!\ A Jone • 

n"t,ng1Uellod l " "H U ""Tea by til, pT<"""CO 01 • • ub«"t,..] pit. s:. 'lT/'~" 
Ol"ftlmmt ""lUlly ,dic"IoW. 

(i'~ol1P .. - K irI:h", ftr"''''''~ .J<O b ('(. Stlnritn. l'~""i.,,. 

GoIo ... """ UUUU ..... ¥'IUS 

l .ib Kutb!" c.<q>\ 1""1 ,~lvl'O hut no falre bord~r aJld the mfll~ 
k-en h. a..h .troogly d.valto.ll'llllnd,a I1odl!lll"",I~<d .,.i1.bom; 'Jlo!I<'I.l 
."du. 

fl.w"I~t'< .-Jf.ury'IiD "'~!11",,1~la n 'p. i\h ""i.ipl'i , n ~f 'l'onll_. 

Go"U" ~l'R ~ruu J'~l'" at>li Holl 

~"boblong >h,ll" vol,,,,, , lightly 'XI!1\'el ~·!th()ut ,~\"" " lruo _ l hy 
n 'O or mo,," eon"""l,,< 0 ' l_i.W, thin cn-, t.' il;. rid,l!6. 

r:.""lyp<_-!!jrtp!J~ ~._~I ...... J OIl&o ftDd Holl. S,m."", D<,·""i~n. 

Go"., MACI!Qt.OTlLU .... 1ri<h 

"litH !lCUlicirenJar Or . n nl"".1e ";Ih l l<lO'tIz "M']Y sil"lij!lil run!!"; 
UI'H oquaJ. inhkd cmtt'OdOlN U" _ith""t ri<lp. or . ult'WI bul ",,),i1>,I­
'!If( •• u.""h, mbcmtnol ~ .-bt"" tilt tflloDI .. oml1JU'llt i. _iu .. l. 

r.~'r"..-,Va<T""<lI~I!;' ~.".~.Idi lJInM, Ordo.l.ill,ll. 

SLLp"rf~m,'y CYPIIILJAC~A 

flmily THI, IPSUl<IDAE .Ion.-

H."itorlll or ,,,·.t. m"'lul"hca &hell, II, .. tnu 2 nUn. in l.n~lh, th~ 
!I!.rgi" of Qn, vah. 0'·0. 1. pping tlUlt of th_ oillo< ""'''' Q. Iou "" ~'rlrtelt. 

Do ... 1 ""'Tn ' flOUt.. , ,-""t1'l.1 toml<!\jlll<'!' !l1'I.1~I,t <lC~'-~" .'i.o:htl~ ~inull": 



. url""" "iU, 1",'0 or mOT" d.flnito pit". Dclermin.tion 01 rigbt . ",llc1t 
,'.1 .. arb, trlril)" mad<. ( ~·ig. 2.1.) 

GeIlU, TIILlPSUR. ... J""", .nd HoU 

0,'.1 to r<'llliorm ,hen.; c""",, " I" gen".lIy "'11~ th"'" pit" on. 
l""l~rior "nd (~." in Ih. lnt",lor hall; ",rl",~ ,..ithou! om. mont. 

O",oiyp'. l'hilipn<'" "'''Ftol<.I<"< J OM • • "d H 011. Silurhlll, I\,,·oni lll. 

@') ® t?~ 
3 , 

2 Cd • 

• >"> ... l3.- n..r.u.''''A'' "" T"" >AHILY r)[~"",D"". 

!, ""_ '"" •. !. Lolt ,." .• ·,1 'o. " .. " .. ~, .... .n. ... O/W~;. ,,~~, ' " , .. ~; ... 
to. "' •. '" ..... ]"< """. ~, .t.~ "."""'.'~ __ .. ~ . .l_ ....... '" 
0 ........ ", " ' ," Gb~. x !t,; .... "'" t .. ,.""-",,, " '" ~...,. • ...,;>.M ,,,-,,,," 
(0 ....... """,",,~), ...,,, 01 , .. 0':'" '." 71 ... ~ ... '!.'''' ,·.k ..... ""', vL.~., 
.... M. '. >0. "' . '''".'' ""'''' ""' __ .• " 'f'. , ..... """ ... , C, u. ,., ....... , 
.. ",,,,- ,...""'" " .,,, '""" (>, .1'<', .. ",,1 ... L.. " .. ;,~ ,;.., (~" .. ". ~ 0' "M ~.I.), 00, •• _. X""""'r. 

~ •. nIi..-. ''''''' ... ,",j] , ~ '..r, , .• ,. •• J ,,_ •. ,...-... _. _," ""-"0,. x" , 
.-.... tIo , ""' .... ""..,. to,., ".,,, ,,_, 000 __ ,~, . ,., L~" ~.,,"", "1. ,, •• , 
, ...... "(l<,u •••.•. r.n ,·,1 .. " , ... _ .... "" __ ................. r"", ... , ",,,,..., ~',,,,.,,"\ ·,rI· ... 

p __ ... >- .~, ~'"'.,' . ~""L .. "., , r '''' ,_= ,."." .... ~_ .. ,_ """ 
h'",. x". "" .... 11 .... ~L·_ ... ' "" .. ,~ .. -' .... ' ........ _ ...... ,~ .... • " ....... ",,""'- "",b<,,,,",_ Y ~", ... , '~1""', 

., a",,_ c1,.., «~_~ .. "". H"·' .. .... _n~ c~,~~,; .. ..- t""'" .". 
"_'"', , ... """'''' '"' ..... ,,"_ .. Iff ...... to, Lt<. '.,"_.... r.. ..... 
(On"'" " ""-''"''). ""'" 1.t",.. ~",,-l,",r. 

G<"". OGTO~"'I( [A J on<. 

Rlmilox tu Thlip"llU but di, Iinglli , h'od by ha'illir tl,o .~rl.", of th o 
'41-.. [.;""rl i"Io a thm .pin] ~r xi~g-li~. xidge ... hi<h in til< mOTO 

Iypi ",,' 1oTm, T(!f"nlbl "" lh ~ figure g, 

G,,,,,lype.-O,,.,,or'" r>ctofo"",iJ Jon,... Orduvidan, DoYon ion. 

Ge"", I HKUTURA Jone, .0<1 Kirkby 

Di .lingni,hcd I,om 'l'hlip'-"r~ by tt. ,Irong ",rup"'iI<ion 01 lho [>O"krlOT 

"nd 01 lho ,hell; \hi. ('Il~ i. further mu ted b)' • , h"llow !hoogh d''''l! 



· .. 
Ollw ... l, 1O<Jlli<;",nloy pil, • rim,I •• loongtl HOlik , pil at the ~trriO). 
ulr<mit) 

(jt~~I"1"_-PkTmI~.~ """ci""" J~_ An~ h.!.kt.;.. C.mo",l"ro",. 

Goon", GiI~T>'!I.~LL!:.''' Ulncb ond B ... I" 

Y "be. ,;mil.e to O('t(lM,i •• nd 'J'hlipS1lT;I t..m 11 .... "Ie,;,,! h.lI OT lI1iy<:\ 
i, multorl by. orntoc-\;~~ d0l'~,,'on ""roOt,,] "} rul .101,."'<1 nIH. 

O'''MYP<'·-G'''t'r.!JU!~ ",!>w!. t:lr; cb Iud B.,.l~r. n.,''''';II.I.L. 

Family BEECUERCLUllAF UJrkh 

i', • ...J1 i,,"'Ini ... .I,·.,.!, ou,~, ",Iot". bgll l~r Or bc..t-<t.,.~ ""t ...... h 
IIIt' lI){ ~ p<II'",nor ""d ,,( 011' or loolil ,,,1>.,. d" .... '11 .. ut iblo • opi" •• 

(Fl~ t~. ) 

, 
• 
•• 

3 
r ... :oL-ll<.l· ..... '"~. TU. 'A" "" ~""v ...... 

Ge nu. ~~ECI!~~f LL A L'''''~ 

.~h"11 dongate, ho.I-.hAp<-'Il, IT;"'S\\Iu In "1'<11'1 """ti"", tho C"~IT"'n 
b(,,~~ flat ond ea!iIa;w 0" iu. ""kr ~"'; ,·c"I •• 1 COr;,." pf',l()~g"" 01 

~Allftd into "lin .... , tl.@ ",I.<-rl". ~ne .llOrt And '''lilli, It.. """krine n", ck 



larger; hillge .!Jp"",lltly ,,~'plc ,,·loil. Iho YentTOI edge of U, . righl .. lye 
"",,,,,, 10 Oler):, p I~e left .huply. 

(h""typ' "lid Only S{Mcit.,.- B,u),<rdi;> """'<101", Ulrio~. 1","'or 

Do'onian . 

G<""' AC"~"TIi OSC~P~~ ,",'" ~,"ll" 

Similorlo B_hl· ... l la bu , 'ho .nt<rior erid i. 'piw,lc", and r"'lmled i~ 

outline whil. the 1""'t"ior 'I" '" i, formed by • prol{lll gn tion 0111>< ,'""ttO 1 

'd.<!o in,l .. d of the ou\or ""rina which ru~y be w"nling entirely. Wilhi" 

ll'" po<torooor",1 region Ih. lru. contad .<11:" it .. t <ome <E. ton"" wilhin 
lll< onler edgo of tJ,. ,·.hw. 

G,nol~F, .-A. c<"'tk""""ph!J. (R"'htr.I/G) M"icWa l'lrich. l",wer 
De",,,i.,, 

Goll'" ~~A~S'L"A lIl,;':I, 

~imiJ.r 10 u-,hordla Hccpt th.t tho ,.Iv"" .r< U10ro un",!".l, Ihe lefl 
o"orl' ppillg tho right I • .'lb do .... n) 3ud '""trlOny while hul •• ill!'l. ,pill\, 
"""'H''', thi, boing _ prolongolion of Ihe l"",to-rior edromity of t", ' lILallor 

(rlghl) .-.1 ... 

G_ly"".-}{rott.'i,11<t i~u.ii.. Ulrich. Ordo"i oi oll, Silurian. 

hmi!y BAIRDIIDAE ","W bmil}' 

)lin"I", mo.lly rouifOi'm or eklllg"le OYl~ .. "",,,,,,,...,.1,,,,.,,,,,, . ,1",lh ,,·ilh 

Ihin, IIL""e Or ko. "nequ:tl ,-ah'", one " .. rlopping th e othor ojlll" 1".nlully 

Or do .... ny. or bolh. 
Thi, lleW I"mily i , i~,t,tutallor II>. g ... or~ ll ";rdj. ~[crO}', Dy\hoeypri' 

Brody, Pont..cypri. f',.", and M..,rocypri, BrIOdy, Ih. I.tter lbr .. h~..,a 

UPOIl """nl 'p""i"". II i, po. 'ible tha, luluro >Iudi .. will .toow Iho 
Pal",<oi< repre .. nt , !;"", 01 lh_ throe ,onor1 10 "" ,li.li"d [rom t~",r 

"odor" genolype', h"1 in ony Hen! the"" lonr p'~"'" n. Iho"~1 t.:J he 

di!!er""llrolll \I", [r..,h,~·"I .. , CYl'ridOJ to which Ihoy h:lw hithorto h<.~ 

r.[orrod. (}lig.2.;'-) 

"""". BAIR[}[A M<o!y 

Shell ",\:>tri . ngular or rhomooidal, willl ti,e gtCtlI""l h';gh! ne,r lh. 
middlo, in"'luh·. he,]. nl rrowly rounded onlotloriy a~d mOrc or ",., 

n 



""lIJllin. tc F I,,,j,,,]), g.nt .. U. '1l)()ooth; d01' ... J m~'1!'m DI~ OT ...... 

!trongly " ,.ITO>': hin!'''"t>ll formed by 61""'; ",,,,,,"1' "I lh. i00i1 .. h. 
ant II>< ri~M. 

(}voo/'Vl" _-Th,;"dia ru,-{~ )leCQY. ~ ('Ar."nil"T(,,~, 'I"",j".. nAn!!" 
SiluriAn Ie> ll ""on l. po.rh'ul~rly ab\lncl~" t in th ~ r~ "0<0lir",'o, .. _ 

(;uUI BYTIIOCYPRIS B,~Jy 

~h.ll 1I" . ..:;th, ""nif<>Tm, "V," (.r dl,pu.ctlj Icll ,-.1,.., la~ th.n the 
.i,kl ",-< rloPl'mg il u ..... Uy on b'lth ll'" .1_1 aud ..... Inl musin'; 

•• 
• , 

, 
YM. ~l.-,u.~ ...... ,,~ .... U.tl"'T .... , .. ,H>.C. 

01_' ...... 
...... L1o(.to ... -.... , ...... ""' ..... 

d ..... l n'"'ll1D eon .... , li.e ,w, .. 1 tap 01 .. ;"]",,,", ... mot; ..... , ];,.),, 11 

NIl,.' •. 
(/nrPiYp'.-lJ~lhC"Jpri, ' ... i/oT~" Jll.dj. ~ ..... -.nl .p<'ci.... lIaIlj,'* 

On),,,.;.,.,, to Jll""",l 

c;.,,,,,. ~ON'l'ocn~1S So" 

~;mit.T to ByIM"'YI'''' '~"1l1 Ih:n thu ,),,11 i, Yery delio.t~ nnu I'll, 
hinlj< limpl • ..-itho\1! ",-",l.p. 
G.n"j,p<~P"n t""~f'T;" .......... I~I~ s::.. .. ,:1 """"I '"",'ie.. n on!:" Sil" .... 

ian to 11.,.,.,.,\. 



~tl 

r,."u. ,\\AC,OC'YPR IS lIr.~y 

Similor i<> ]lyl],(J,ypri. but os • rule mOre o!"uJ;,te, P"',,,,,;orl), morc 

nr1lmillol •• nu "ilh the rigM ;m"""l 0/ Iho 1.1t ,.,.lYe the I'rg"; lImor 

.";d. o! "alTol ..- ilh • thi" 111.le alool 'he Ante""r vonlnl ~nd )o.",rior 

~'" 
C,noIYP".-JIatro"!!'pril' ",j"M BAire], a r.,,.nt .peelc", H.n:;. O,dmi. 

ci~n to R,,,,,,,!. 

Family CYPIUDAE Zonkor ' 

1'o1"" 7!"i. Emu!:'l;"I, C)· pru. Mltller, C)'p!;cl,. Do"lllcl, A)[loi~ 

ll n<']y, Argill(>!CiA s.."" Cypri""!,,i. Ilrady. Po,amocY!lTi. RrlMl.v, ra .. -

,ypri. S''', Koroo,om", S.,..., Cond",," Baird. 

Fornily CYTHERELLIDAE Sa" 

*Cy,hc!'O'lln .Tnn." ·C~·t~ o"llill ' .Tom. OllJ. 11011, · P~h)·donloll. 

Ulrich, ROI'qu. h. llTll,I} . 

Fami ly ENTO!.11DAE Jo".' 
.)(nlomi, J on,,", ·l<lllolll idolla Jon." *},lp< R~rr"ncl". 

Fimily CYPKlD1NlDAE S~'" 

oC'l'P!id inn ~Iih", Ed,,-ord., *Cypri clinell .. .To",,", Kirkby, .nd Brady; 

Cyp!;cl,lli", .T. 'K. "1)(1 B., ·Cnricld1. Th.K""j~ck> *CYl"''''I~ DoKoni '>ok, 

.~Ulcl]nR .T. 'K . nlH1 n., "TIhombin" .T. K. I!1lcl ll., -Cyprooi. Jon .. , ·C),­

pn",in& Jon"., H,..dydne!u. S.", Philom.d ... Lilljeoorg, J:o:ur)'pyhl> 

Betdy, A5tcroj", Fi "" ]',,r. 

hrnily l; NTO~\OCONCHlDAE Ulrich 

}:,,\omo!'<l""]<U' NcCoy, ·O[li! ,T. 1>:. ."d J\. 

Fomi ly POL YCOP1DA E Sars 

'To , .. ,,"pl.,. tho cl ... llkolion or the ",t .. e<><l, " . 1I..t onl)' III. Ia/lowin, 
lamlli ••• th. l, .t'><11 not hovj"~""on "n<lo,tokon.t t il< ~"""I tI~ Goner> 
",.,tool • .,. P,leo><Jic or 100>o P.I"",<Jic r<p",.", t.tIV'IO. 



" ~~ " .. 
hmily DA~WINULlDM J ones 

Da, .. i,ml. J ...... 

family BA~YCH1LINI DAE UJ"ch 
· ll ... ycllili~. Ullicl." 

SLlp"rlam,ly CYTHIoIl.ACEA 

Fa"",y C VTHERICoAl:. L~nk..-

Cythcn: lrull~., t:j'th~ .... . . J.;u ... , (), ~trid... Bo.q, ... t, ('JtMnd~" 

JOb<::o, °o.dMJnia J DDeo. L'yL/><rorb'rcn S . ... ~fOl .. \eberi6 So. • ., l '.laldoe,.. 

lb . ... <:ar.., "mite 11",4.1, C~q .~d ltobcrr.ou ; Eucylhue Brady, 
Cyt.I:w:ru ra '1.no, Se1erorhiJlIt SarJ., Ki,.I.ich ,lnf SIn, LImni~~ ttndy, 
8 .... '.11. llrady, and POl'\I.dlnOstoml r •• :IIn 

~ .. ocn:'::".!<~ ~r t11~ SJ!.Uuw 

h -,unIl UCIIOlO 

\Jlhcu!l~ th o O"racOOa, ,l"'rit:e 1h.:'T 1Ilu. l "' 1I> l1te"",,,, aro ;Illo_hllg 

I", th .. n",,),c.., tn. doruindilll; I'"!~ of 11, .,;, ,,,renoi.o illn,.!ig>Ii{)ll, 

mainly for ,bo p,,,,,,,nt work, I .. y i ~ t.h~ hOj)<" tl,d ,h~J !night th,.",.. ",me 

'NY mIKh "",-odC<llight CI1 Sih"jln stralLgrapl';', p".bk",.. 

Prior to l~l~, ""dJ ,,( oth" , dU>e<I or t<I4Cill hy ,Ite _ ior autoor, hI 
06nn«:tion "it/, ed",," '~ 11014 in .... tip ,iou of ,t,.. b<d& rontaming tb_, 
ho,1 soo ..... re.}' clearly that • Ia.g' 1 ... 1 of the "'I"*t. ,n the ,\pp.Jadri~1I 
t tglOll_peci.n,. in It. ~lh~m h.lt_hJ~h 11 •• 1 bc.otl cb....t • • of 
1M Ij('O of. tJt,. ('linion "'* ... i n '.<>t old«. ){,.., ot .11_ p....-CJiDtoD bod • 

...,'" • ......." to boo 01 1 . ... lItd;!»1I 1.1;", ~th ..... 01 <!<orl), 1I,..JlJlIln or ffi .... 
",,,. d And ""M 01 Ib"", ,un.., <>III ~I I,,~ DrdOlI<laD-1ha1 i" M.y •• m . 
Ind Eel,n. 

I" ,\l.t>o.n .. ~lId Cemgi. ,t "'., 101111,1 thl .. h ...... tho "'l'l~ nino 
toll, '" HocIc ... ooo, a. j( n . 'n o~ (01",,,,,111, ct.l led, ..,tu.ny i , "'Ililly 

road. up 01 bcl3 OOrrei]l<lIl1!ing in age to tl lCl rIintollal 'h" lyp],,,,I I""AU,y 
I" N ... · York, II. bo. ... 1 pu t h><:oI1j" 1!:>Cludc-d 11-" . bind 01 ,j",il" i ron­

ixarill,l{ Atr.t. that i. ,,1 Ih< Igt of tht /It •• field of Kentucky ud OhiQ, 
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.-blob _rooponch to the D»pe' pori of the TTpp.r /II !!dina ]JI ,,: ..... y o,k 

In,j 11.. C,t.,..<\ /om ,.p",,;n Ontori... I ... 1.cp, OTI lhe .. I""r h.",J, I...,.llj 

Com prj"" W. th"t .. or. r<1(.rdo.l .. r~! Cllnlon, anu p,,,,,illl) .s ,.,nng 

U tha It,~I,,,.;.t ' ·J 01",1.. I II Al ~bo.rna, t~n, tho .... jU"" .. 01 r lmlon 
dopot! ;!! ",."10<1 .. """,IiAllr ' ho !f,me U I t CHIHO ", Ii. Y., ..-horo th" 
f",ml.l.;n" like"'; .. wo, thought to il~ ·hl d~ a eonl;d or~bl¢ u.l"xll""" of 

,1.pNit, o! ll Do:'h. «cr ' g"'. Ho .. ~ .. r,.t k~! \ QUO ImPO'~lIt ,)i l'[",..." ... ' ..... 

rflCOO!;ll'Ztd, IlIn .. ly, t'" Al. J.,m. Chnton daet MI ihdu,l~ J.ed. ".,.ro­
. poU,JUlSl: to til_ " hleft <'() D~ to t1e !I1rt.o.~ l Pd Mol." "P Ih~ IOYe, put 

of It", (orm~tiOtl i n the n .... .......... n U'Q lo,'n, of Clilllon M,1d ULioJo. ID 

S~ .. )' OtJ;, , .... mi"';"!> boW ..... tbc oft ... tho! «l!llain u.. ..... 1th of 

orln."ld forms that Dp to tile Jl11'"'"'ll lllllll "a.t '-:o! 100.1, refc:rrod to 

H.,......Ii4 W .. AJthoogh Os!~ ..... (".Dd ,n Ih • .Joelr Md •• bon 

til< oj,lIto .. i.1ID Ore .t <-'Ii"""" X. 1-., '''''''' <If tbml _on"! .t, IoUy _ 

•• 1>1" .. IbC>N 'rio;e"",e 00 .~.'....Jlnftly .b1>>>Cant I» I"" rnOOlI",,,<<I ... M~ 

loIIncly ~''''h Wd, ill ih' '0"" of K~" l! .. Il.mllnJ.1I 011>< , " ... , by pI",,,, 

' " Y." Yo.k, , " d .. b,h .ro f"um! h .. ,Jly 1M .btmd~~ t to the .""th .... rn 
,,, tlllJ Cli llton ''''' .. of ,'tffi l,"ll'enn 'yh~ni., Muyl. wl, Iud "irgirl;". 

Y~ry dIAAPpo,nling, 100, "'A, U ... [~I thot M il(! of 11.. N. ,. H.rtford 

O,trl,..-.II-oo" ~~o,..n \() h .. lo<1g ill Ibt )! ,'ti;ob<llbillK l.la roM-nor 

iu.k..l AU)" kind 01 O't....,.,J. hA,l .,~, 1!een 1;<1«1 (]It,'" fat .. kllQ .. ll, 

~,,"' """" 100M ia the C1intool ...,Iion h!pe.tb th~ H(I(>/J<!Slor ,h.1o: ill U., 

<aUt')" .. , G~ u..... I'~rha,. ~ •• n moT<' d • .,u ,," mll 'u' 'he ku"",n 

00:>""1, ......... or tbe Ke .. ll"rtf .. d "1"""";11 DO't/,I>fl;( .... G..,q;i .... ben the 
d.ta In ... ",d inoJICIIl«l1he .,.,tin, """'-"'<*01 II\(, C'lim .... 10 ~ .! , poIaebi;rn 

.. 1J"y r.rJool boot......, tM Georgia " .. t,. ... ~ \J .. ..o,thM-D bounrur,y ill 
'.t ...... _. 

1I"".... t~ _mi .. s i",,,,,,,;.lorutin ItId . .. omohO! ;n f.,m.l ,li o­

\.iIiUl!~U 10 1>0' ",plAin..! ' W ... thoy 10 bo U'r1))"d t<J 1''''01 \ a ,iati<>uo 

m jhr l'Oln!lOMiiion of fann .. , or to '\IT\j.,,,1 'l"lLi~g ol lf"l'l'" .~d [oUll.' 

i~ m;g,.tion, or 10 . ,>tunl l".,..l . 1 ... ",,, o! tlo. boo' lb. ", .. ], ,,,, ? Th~ olb.r 

du,,,, M {"",ilo h.lp«l . ory littl~ il) !<'lIving In. .. · ~ue,l! ono, m.inly p<r· 

MP' ku,., thO) we'" [~ ... hi ~ unl~', f"I".I~ 1'."" ...... <1 ud (I)() "f!, 'n 
.-."1>111; ..nprdy "1l~,,, thoir n_l ,,"' ]l"ro.ttcot. l'~d~. til. eiro;u,n>ta"""",,, 



the ob~;o\~ primu)' "'.,,'n!iol ,..i> to ent~' the li.1d ~'i!h (hot, ,1.b, in 

hand .nrl tr)' to ",bbli,h L) (:o.r<1ul ,,,Heoting in t.he 10llg .. 1 "nd 10""= 

o'"}'OS'il _liOn.> the tn,_ ""l""'''''' "I the /"""il;/oro"_, l Oll". ,,-Ol'k til thi. 

ond: w.. . pLum,>:! and o"riod out hy d~voting p"n. of ol ch o! tl", pn't. 

.ix ... ",n. to Ii., .\>,d:y of "e", and r""wllsly v;,itod """tioTI' in X ew York, 

l'ennoyh'fL; " Muyl'lId:, "Vil'gini., CC<lrgi., "nd Alobo.m., and ,be "oU",-~ 

,ion, from all o! IhcH ],10<)", "'oro pror.roo .nd mimlt!'ly O"'''t;";,,,:1. 

Inddentolly, rUle oolioctiO!l' o! O,h'.,,oon "",. r,"""urcd from locllitio , 

. no:! 1.,J, i!l K 0"- Y oTk .ad .l8e~-b"r" that hnd prefiou,ly 1){!Cl[ thO\\~ht to 

k ...-i!hOll! t h€m. ,\, ~ ,,~"lt 1\10_<1; of th. p"q)lexiti .. h,'. """' d,'o",.l 

"'" that ,... enn ,..". rT"""nl conel\1,iOn! 11'1110 " TCO"'ll-'.Ll< d"g"'" of COl' ­

Jid"n"". Ir"..-"v,"" mo.o;/ of the 'tntigTaphi,' d:doil, "'" """,,,ed I,), • 

'T~"iai ,.-nrk on the MoJino .nd Clillton lonnati"n, ill "';/,'r\1 N"oTlh 

Ame,i,,,. IT"", oniv " "'h 1""t. will ". gi"on ., "'0)' ". r.qui.ed to Jh 

tho rlinwn COTroi.t;""". 

Under Ihe !<rm Cli"!",, gro\1_1' it ornl!raC<'d .n tho i..-l. in So,,, York 

lying betw"en tho 00'" 01 the ArthophyCllt LocaTing ",~I ,,'nd5l011~, gen­

eTdiy lmowll o. tho "r,""y HITId," "nd tho tOl) 01 Lh. Hoel",.«, .• hal". 

It ,,,,,,,til,,,,,, th,' ioorOT g"'''r of t.he l"i .ganoll ",ri"" tho upper grour 
being lb. k:kpurl gro"p 01 .. hich tho Ci\loT]'h dolOlmte it the top m.,.bcr 

nr form.tion. Tho Cfu,Ulllgroup ill :'< ew )'ork;, di;i,ibl. ",to Ih_ m.in 

P",t~, !tovlng th. T",1i of fontJ:,tiou", wh·h for rl"t',<,nt T~LrI"'''' ~ rna)' ho 

c'Om'"ni."lIy (T""igHak<\ a ' LoweT ClLLlton, )tirl Jl<, Clinlon, OJ.lrl Upi'" 

Clinton.' I""" of th."" I hTOO Cli"lon 10rmaliolL', e~,,"pt )><rhoJl' UlO 

mid.n • .m_, it . gtin divi,ibl. WLu l~o OT 1ll0le lith"10f:i,,.11l1eml.,r. 10" 

mOIl oI ..-hid, n. mo' h~,". heen pror""",d by H orillagod ' ."d Illore , .. :"ntly 

' _"UT' !O<"mal Iooo.l1ty nom"" will .. 1,,0~1 !O<" (I, ... fo,ma\lo,,, I" ~ 

",or~ on tho SHu,f.n 10r01o,io,,0;0 "ow YorO . In UI< ",",,,,coli,,,, « ... ~I,h 
~\ • •• nl ... ~uth,"" « tho pr .... nt motllo\, b eoopcrntlng ,,·!th Dr. nUdolld, 
"ued"'"""" ond liT, c. _~. l,"rtn.~"l 
'Il""n.~ol, C, ..... 111(11. nt<l,,,,,k Ill '~ 01 the J{ocheo-tcr ~uad."n~I ._ 
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h~ CI""h iek.' '1'h. lhr.;-c ",.jor d i,i .io", 0; tho CJin;,)u oro rl iAi"!i\\i . hc, 1 

bJ ' tronglJ marked f , "".1 di([or>" ('<', wbi ,h "'" m.mt. iu"d alld deorly 
"'''''g '' i",bl" from Y ,~. Yor.: W .1 J. I,nn.. ',1' 11',1' ditTer .1", ~"J ,1.ocid.Jly 

In gmgrophio ,li,ln bu\wn. 

Cli,.,.", Sodion . t J/ocM ,'lfr, :11". I'. 

In ord", thnt Ib, "h,,~cI" r ."d. .. iMian, 01 11>< !\lMi\-i,;on, of tbe 

Cl illtou in 1\"". \'od. '''"J I", d,arly "oo",..\o<xl il i, thoug-1Lt ... ""li . l 
\0 gi,-. nt I~.\ two ]"".1 ",:ti"n , in oon,ia.uble dd.il. 'I'he fi"'l of Ihl",," 

Ll.", ri""" tho hlo& ., OXl,,,, ,,1 in th, gorgo of Gou,,_ Hi~cr "' lloch", '''r. 
Tb , oll>e, ,,,,\ion, whi"h i, I t rliLlton, th,· ty1'" J",,"Iily, ;, pOl'tpon,,1 

to 1M'" p""," U,.t .IMI ~arti o\thrl;, with th,· Upp"r rlinlo" J\\"i . inu in 
"ew yo,k. Boih of lh """ ~_i,,,,. ore talwu from ,wI<', mad< ,,~. th e 

'0";'" ,,,tho. ju 191.1. 

Svo"o~ or TO" Cuxrox to"",. A' TIocm;;"L'J1I. X Y. 

Nl.~or.n •• ,,''''' 
Lockoor\ IfI'""P 

O"l1nOI7 ],ocJ<,",i ,lolomlte wi" (b. b,dr~\O';" D< Ce,., 

Ii'"""'"'' m.,,,,,,, .( t:.o. ... n~ _ Un!! unoonforr .. bly 
on II" noclo .. tn SooHoo In<omvl . ," 0.\ w? v ..... on' 

.c",,,~;·"·;;"':,c,,,,,,,,c.~Cc+'ic~~c~,·,· , .. ,.' .. ; .... : .. ,.,,-,",' 
'Clto.d,.l"k. G, H .• all, ~t .. U~r~vl1~ of "0 ... To'" CUnton. !lul1. C..,l. "",,. 

Am" :i. vv. !:;'.ijS, Tht. "OC~ by C!uo.rhdo., ~ .. ?1\. \bo OOyt"". foo' t~"\ 
It 10 hu od m ... "n tho It\c.,,",, tbon Uj'''' iud.,..",d.n\ !lol<, ;n", \'p,kin. 
t • • n 1","ort.,,1 oonl,I»I.l10n '" tho ,ubjo;ct. 1\ "<,."" In m""y ' .. ",,0," 
",kI"'Y . !ld In j'u, ",", .. ,,1, lrolll vc..,ooln~ eon"",~",no, but I. , Ult undul,· 
;nRoon,ed h,· 'he old be\le! In lbo ountle noi"," 01 110. 'mor~.n' .. and 
" ubmeu"''''o, 01 tho t"nd or .. " It f~n. o"r"o~lo.ly In ""r<~A.dlU tho 
Orobf,hi!l(y of dUr.",nU. ! 10",0," ;lO. tlle "",,",,,,,,,m' c( the 1I,,,,.~he,"", "",00 
01 _ ,..!tlod .. "al and ,,,,,"·an,. ."" ,..hlek ","uhl '"'". "rod""" ",,<qu.\ 
.... '"'n~ 01 tb. "".1.« am' oo .... """",lln~ 1 ... ""I"iU"" tn t .. ,"i , r.(ion 01 
(be R",u"llue. " .. 1" ... tM autb or "., .",t kno ... (hAi ilie lo .. n ..... ,«!aUy 
u..o 0."""""', ol O<lm' 01 tU bed, ,,,.,,,!o.t,d 10; hhn .,.. In ! ""t ... nnti<ly 
in"!",,th ... or dl"ln,1 <on"" ,,\Lou m,\!j; ropht, r<1u !ou h .. \><0" "",to.b· 
\loh«l In ¥;oW 01 tho"" Ioet. It I, not .\Oco.hln; tho." Clo.",..lek m&d. \10 0 
m!, \ , .' 01 ""rrolaUn. two onU",'y "l.tlne\ L,,",,'C! Cllnwn "", •• ""a I<Jn" 
"iU, the "'I~d'" Clin\<ln M .. t;,ob()lb!n~ t.Vt «lne, ."d foUo"';ng thi. "orr.l~( .. 
lI"~ I"" CUnw " b<d, In Ile.klm", County ,..l\b Lowor Cll""," h<do .. t TI""h"t .... 
For t~_ on<! oihcr ,.M"'" Ch"),,,!ck', no" no"",n"""". 01 ,b , Clinwn 
'oc .. ,,, "ow Y,wk, "loll. " ..... «tln~ "",,. , ... 1 "-1'0'" tn pr=dmc pr~ctl"", 
nonrth<I",. <om,I.,,\<. the I\l~j.d .,. ... 11, and !"i""'~"". "" .. ""." .. "1 ... 



'" 
CII"'OD VootD 

tr~_ Cl ln"", 

R"",,_ -.. r...., 
'nlNb:>ldO<l. 1I"'eot ..... 1Ii,I 'hl" M"~,, l'-ill!.,"". ,. . .u 

1r000~CQU(~! l!", .. "",. 

'Th;n 11", .. "" •• !u'''~.<1 ~ I<h .ono.l oIo .. w.. ,h.l. l u 
10,,'0' "o lt. th. ,n ol. '''''''''''1 ", 10 .. In u!>Ilor h. l l, At 
t"l' ol lon "" <1, rooty . 1ova U,,", 'ha t o'oJ",,! luto tho 
olho,.,., .... "" '''' .. at th. }!OO,,,o(er .hOl., 'I'II1'h 
ron."''''' ... ' ! ''''''' IIm<- b ... k.,......... U 

Tho fun .. 01 \1,. !_~u~n I! ..... t~ ... 00<1 I I>. Th:o::h_ 
t ... ,10..01. aro "'u<~ .ILk •• ~~ botk Qf ~red""'!.""'1 
..,..,he'" ~"fl~ . f1_ •••. _foOd.,. .Dd ''''''.~ 01' 
"u..a'1< <rrkln. P."k~I>t11 0.'<1.-" <>=l' h. 1Ioth. 

... ·OU.......". ...... .., 

ShaJoo. duk ""'<m:d. wi'" .or ... "" .... , .. .""., .......... ..... 
_~. t .... ~ . ..... _ ••••• _ ••••••• _ ......... ~ 

!!I. .. tl«nphl<> b ..... ()llUI< Cllo_ ."" Woloon II ... ... 
...,.,. &lid II.>dUf 1110'. Of , __ C"~I<m ''''' low", ... ... 
01 WID.I>"' ..... 011.>10 .. 1"'1111:). 

J..,,,or CI>", •• 
" u.,., C ...... 1"'0" 

!bolo, oIlv. abo,Y. pu'~l. bolo .. , ",ah !nt<' oaIotO<l lay., .. 
of " ..... 'lr " l! m"W~ •• IUll OC A~",'OI~"" (U"""'P,,"o) 
M",!.,~""," .nd (I.t ••• Odo o! tho ~' n\1' Zaobolba 
"01 010 I. h .... n .,« ... ol"<l br /lv, ~ >U 01 .. ~I ,h 
u. oil .. ,o.erl.", of Il .• }', . • "rl_I;':Mllt wo.... ..... l~ 

u""",." n .. ,..\oo u",,,,,,,,,,, " 
I~m"'too> • • tho ml<ldlo ."" ~I>t"" p ........ .".w. •• til<! 

1<1 ... , " 1"<1>00 .... . 1' ,~,.., .lId 110 11 01 1·tR!4...-nu 
0_,,,,. t!1'~' '-11 !IlOh .. .,u, .bat .. .. r a sp<>eiOo 

of 8"",k""",- ..... y d .. u ... t, til<! " ';Idbo p .... t .. Ith 
lo ..... I_'" ............... _ .............. ..1 

J.i __ , JD"" • ..ou , tII.iN>, .~""IJ' "-1m ....... .. 
• Ito I ...... , t~lnI "'lk .b ... l I_n, ...... u .. .,. as ,. 
.W ....... D~ ,.,.. ..... . .... ,. • .. ..... 

J..imISl_, . blD .,.,""". Ill . ..... lo'b o. I ... ft'1 ,-u, 
Itero-. ... 1\1> r, ......... ~;~ >P., .. ~ ... /Q,M"u ~ ","; .. 
PA ....... ~""_,"~'I.'- ... ~ ••• ~.b .. ~ • f . ... ~Il.d"or. 

,., 

"';00<1 fir ....... ".," ••• •. .•... .............. ". M 
Llm_""o. 1>1" 'OI lsn •• 1", Q~P.' h.lf (I 10m .. ) ... II~ 

'oon aM , .. "Inr on II, .ne,.u I"" .urlo"" I~, .Dn .. 
kind . of . hall , &II 10 ovorl)'h1,ll1" cr ; be,_t il 1M. h,,~ 
.-I noh I>,.." .. 11_1 ol.,,, .n~ "">>11 uol_lIilo,,,,, .. . 1., 

~h.1e and " ... or Ih'" lo,.,.. <>( "'.t" .. lan 11'" ........... 
lH. In,h .... ",.... ........ : 



T)'~1 ... 1 .. Re)'nal co. Hm ,""o,.. H "M< 
P orn1O<'1U . lto~ 0,., ~_u Inoh .. Udck, ''''0 l .. ""dlr 

w1>o-lIl.O.,kod , n.., ,iW1 ... ','.ini~. Jr. ' 1:, 1n,1 !~ to 

Ml It.d, .. Iron. ",,,t t o «."l l:p"., .",f~c~ wit.h ~ 

("""",I\,,·lIkO ru""j~, thO buneh ... bout on_' . ­
,..,nth lneh ..-1~< u~ dlyld lnl< m&lnly In ~Inna({, mon o 
n." TI.c bed I, .. ,f I, '"'i,l, mod, up 01 b,oXon 
orRanw rcmo.1no and ou,"," .u;~. on """t./! ,,';!h ""n, 
Th. loal1. "" />, .. ~d"mln.~ .r< or .poel .. ""ou,.. 
.I", I" n •• un,1., I,I", Hm •• ton., . . 

'o,in lim .. "., ... nd , l.al., n •• I;m" wn> 10,.." ~m­
In~ thinn<r an4 l orth " I., "~tod ~",.n,..rd >0 that 
til. l>cd ~ .. d .. ,.ltllout b,,1.J[ I" to th _ unlkrll 1u 
' ''"' . ' .About ~ leet i lnohoo oonoa(h ,h. tov a limy 
1.yor ",lth bJ .",o(! voo.rhatlc) rebl>l<o .n,l min,,' . 
p .. ,op><l. (CIcio," . nd ),U",,,,.,,». T1", up~" h." 
of td ","I.ln,. 1000r ,<-P, ..... "'.,;on "I t ho H."U;~'." 
CO~",,'" nc typie,' l1 ""nole. 71 ., ln lou oa, 

"'''''~'''''' .,..,Ie 
8""1 •• >on. ~'''", unf"". Wf""" ,. thO .. .. "' "'"'~ 0,·. 

"00<l trom the un<l orl,jn~ sanil&(ono, .. . " " .. 1l·21 
'rborcH .. n~"ooo ("' G,OT l>o.nd"') 

'<I .... I\·e. hord, imp",e, ll~t ~"1 .. ndW"", ,.." ". , m . l! 
lorm 01 """"10. ",,~i .. M ... , 

""" uo",,"o ln ( 1 L. t e ~iedl"ao)' 
s..nd.to~., ",u,1<1,'. c. ,l. 1"-, U, th lek_l...:!01,",-. mo'tled .. tth 

01,.1. r.hl_, . ud e",,(.iul,," bot~ th_ 1.,.. .... n~ 
. molk, lorm . 01 v.,dal .. 4",~i""dCl, .. !l·ll 

SandotoM "'O<\RO, 1<£ nvr- vo.1 with A >1 ~ ""' ~w" all<· 
O ~~. f,"«, 11. 10"" po", , bo,*,'lu. " "Illo", "' .• u",. ,, "' 
,"4 '<'"t olnln" Do-dol .. • ,,~j ... d ... , ... , " 

' The '~o 01 tho Iou, be~. 01 . a n"",o"" too.oall, lho '""""Ad .. nd,(Qne In 
thl . "",Uoo 1> in ~oubL II1th,",o (he)', t""o<ho. "Ill, 'h, 'rl.,''''d, hoy_ be<-n 
,.!erred ",t,bout ,,,,,,"voU,,,, to (no ~oollna But thi' & .. I~.n.ni. n. mo," 
""inl , '"' t • • ",i ,to''' " brHo! thot .1rt_", ._v, •• ~11<~ " ... k"'" i. "'"'''""~ 
to rt""', 01 that O~. On tb. """ t:rory moot. 1I not an, 0-/ the oo<u" •• " .. " f 
tM. (,..,.,11. ' ',,,. ll . n< in n"'"~' _ . th.n Ihooe at ;11,,11,,0 onO l~",l«" .. t 
th.t oonl.o.ln tho tnic.l morlno louna of 'he1:ppcr Medina, nHl A,,,,,,,,.hyc.u, 
.nd "-..d.lu. boctn"' • ...-n ney" ' 0 ""'.ur in u",,,,i,tlon ... lth th o unqu .. U""od 
mar.,... .hn .. '0,.". . r • • ("'.,', lOU'Hl .1.0, .• ,I,. , h,l'" S till tlli . I""t do<> 
not .. t.bU," tht on 01 th ... oorln"" a"" of . ubooquonl tlmo. Som< of th.." 
01'1 "t ~,o« W I." oon' ,",,[)O.ari .. ,,( ,h. IT(, [)O, "..tina moei,. IOMU,. The 
. nt1",1. ,h~t mod, til<> _ln~. probobly n...,~ In ,o. mud~1 ... "If, of l-c'" 
on \,,41 .. nI " .. h on4 broclrlllh ..-at«.. BeinK t hOf"elo," .. ..,n' lally 1.n~, 0' 
'_"e' n""m"ine, ,nimol. tn. ,.ltM,",,'.1 01 (no ..,1""'(fn., \o.I ..... ob.!ouol, 
1,.,1 • 1_ ""I&>on l<! •• ~"'\ on ". oontio"ity 01 (I><!r oxillon"" (h.n On <t.o 



... 
'-8OD .......... ral . .. ' oc»Iul, ,Mu·_ .... ..t. .. ltb 0 .... · 

.Iomol IMn >lI.l~ ",", \lu.: _,.10' IIft<t ••• • n U 
",<4 .. ~nd 10 U. ""PO ' bOU ... 10 '" A ... b""'b, ..... Uk. 
_lop. bL" n,_ l oc~ Ih. <~.'.'I • .; .. '" .". wl •• I..... !O 

II .... ' ... ,,~.Woo ., b ... y """",,~ . ro<ldi>ll "'" ,hoooluo 
_,..:\, ~U"U_, ""nAlo"' .... Llc: I"'bIll" '"'l''''' of 
~u"l., ,I .. ". ""O(l'IOIle, c\"r, rod .h.,I<. ru~in, In 
,Izo ''''''' ~ .... '!n411 'n' In, I,.., D ... u"«>Ilf""uhl •. '.l~ 

1oI000\noo 
(U""", 11<:<11"" .. ·.ntl ... !) 

Qo, .. ,,,lo1, ""-1<0, •• ~. 

T~ /''''Nr('li"t,,,. i .. J.'t.- rort 
in .,'«ttD N ... Y o,k [}u, l.o.-er ( 'hnlOn bcfIlI' ..-itll i./I. 'l ..... mld ... nd· 

ot< I .. (~Ora, Band") .. hkb hlll,," lo Nf!.<tD ~CT\llly "'l"'~ .. t"" 
1I1J!'MlL ..... ~ "llb~ ld cdlll.. In fod . howe--er. h l1'all, ron.,;tnW oilb", 

The lOp mem"", or Ih~ whule oJ \he lJlon or It., ",,"]'HI..- ol •• 1;o in'tlal 

,Iq"", ,, 01 lh~ Cl'ni<>n u,., I," eroEl<d .nol UUwl>l"'Nal:M till' cJ t~. 

H"'Ie>I,mg lo,mO\ion. ,\t Ki'I!~"L r~ll. it .. ",t;, on "."",lr ro,l "' ru],Itl~ .. 
thol m~J b" .,,[d} ,,,,,,lotc,1 with Ih. ,' I "", n~ n"''''e , toge of Ibe 
)fedi"'H "rl,~ , Ild",,,n Lo:>cIq>Q1'lon,1 n<>ehHtor ill;,~ on uriOl,! old~r 

~I>d.("n" (II tl>< Op]"", M .. hn.. J.:.t.t 01 n",i",.Lor tho ",(1""" 01> ",hiol1 

l!.f A"b""",~o1l.< '£In. ",&to drope "~,.,, .,,~ "'''''' in the .....,u.-.n until 
It nt tQ th<-"..t of Ulico. it Ii ... "" t~e O"""",·ion ...... nkfurl ./o.t.e 1n 

lhe '_otjm~, too, U", A<lho.phJ('" """e 11 •• """ft, lim to 1M t..... "I II", 

rI. lctI¥ maru>* _DJ""", ... hl< ............... ""',-.1 ., Ian JO<O.Jly 08 , h • 
.. 11 ......... ' of umr .... "".. Ioabl ... ,. ~.".. tM ..... ,... ....... ...... til.., .. M 
.... ,.,." ....... ""'"",10 "",101 r<n" .... 11 ._, n", "'" 10 the lD\tlal """a>O<' nc 
t.:..<h d~ ...... I. "M.., "'"C' " • ..,...,1. U,. , .... ,,' ADA "'4d •• 1000 cnn l:p_ 
" ,,,,"" ...... 1><10 u..,. mlKhO ......... I ..... lM"".ad t>kIDP: .d"'DO.~' 0' 
"""~IOIo ... fovorill~ o ... b n' .... _ 10'1 • •• ".111 •• ",,,d •• 1>10 :u hoTI ... 
_U.n<! ~~,'. ~ I" .hllo ... ,,~ .,04 ~Ih'~ ,)f ,b. _10_ Ia .. »odi"" _. 
" ....... ~I ~.ly ,hon tn..., "" .. lIonO<l ... n~lto .... In \~. n""h.,t., .. <lion ""7 
""7 " . .. lIoo intcrprctco1 a. I.,. ~.'t\n. 1>00<1< "<po,,1\. lhat ... .,,, .. j~OOl If 
., .• , ""I"", Clinton tim • • um.ol'Ul1 ~ ."_, .. ~ tv ..."mit t~ ... I.tou", ho,. 
Of Tho m.,l". I.una 0( tl>!! li1'l'lO. " "de, th!. oon,.ptlo.n, 1M. ,trtMO.~",,~, 
.11,," ~a.k"«, ,nd lor the .,.r!to<" oorll 01 th . """""",'" U"' •• h,,, ro..-4"!" 
..... AIoOtN ••• 1_ .h.l, """lnonly ... wn.~ In~ • • 1<>1 ulu .... Ia._ l.Iodtn.n 
.01"" '_'I •• NI -...,~ ... "~,~. ,,' ",," 0,.."""". ,~"' ..,...l.t"" VI • • 1_0< tI,. d"",a~ ,"U~ 0{ ll\< CitnVl ... 
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)l.idrJle rll~tr'" anJ 1innllJ to tho 1",,,,, 01 tho UP!"'T eli"'o", 'Jo 1\1> .. 

Ll'" ",," pl~i"OT "" 1I10y ,,1<1 lhot tho ,l rthol'hJo'l< ""ne i, Ih. tangontl.l 

~ of Ihe Cli nlo~, l"'"ing on the " .. I int.o tn . Gr~y Howl ond ll,en 

into tnc e_nliollr cqui .. l,nl Tho,o ld ",mh!"" ""I 0" UK' ""ot int" 

tho typioal (ln ei~ " ,onglom",~t. Tho gT'Caln lho .lrtlip"phic hreak 
.t ito h ... __ ,..ith u,,. ,"g~m, ho .... y.c, to the nO:\TJ1""'! 01 til, , mll J",,,,,t 

J"""];!i,, \0 l'M~li"ol)· tho .. <Lorn, 1\OTU\eTn, 0",1 T>{ITlhw ... tem , borN 

01 tno ,om]', •• it. C1;uloll "". and .1", UI< !'",h.bJ. ",lid .nd not"", of 
Ih" .clj •• ",nt <@IT1huti~g lon,I;-tIl, lhi,,",'" u,] ,,<uolly tl~ c,,",,"or 

i. Il,i. ,la;lie La .. 1 (tep.,.,t 
Tho " .. ,t old"'11~..J of the CI mton "' <1",',101',,<1 ill ::;-.... T ork i, ~ g,oclI 

11l1r,,,,,,M.,,,u •• hlll~, 00.1 di' j,I'F<l in lhe ",cl i01l .! n o.,! ... ,,! .. ",1,,", II 
;, 21 ro.t ill Illlekn,<o, Thi. ~ w .. !orluorlJ .. liNt I:>odu. ,11.1 " but 

Clwh,-irl<, h"ill£"" .ho"" lnot th. lei",]", .hl" .t th o typo Ioe.lily ;, ~ 
JO\lTlgor Oed. h .. P"'l"-....-J \0 ,I.,ig"olc it hJ u,. no" n~mc )l. ple~-"",I 
,1,.10, Itt ou, "pi,non thi, ,llAl, pinch .... ,,,,t ",",,,,,,·horo bet",,",~ 1 ... 10p"" 

."~ ,"cruno " ,d ~O"" not, . ' rhodwick Ihillk., ''''PI''''' in g",.lcr thio\;· 
""'" VI tho 00" 01 YCTO~" The 00,;01,. Ol",r in tho ]ail., view i. lhal 

il I",,,,,,l.to. th. nlmo,1 ;'\'''1\""i,',11. ","dil;o~ 01 ah"",c"" ~1 11 1. J,o"" 
Clinloll 11"J'1"~-a<:<:1 ,hal. in 11,,· Ill;,h,! Kno,,·n d,volop",,,nt 01 til(' nin­

lo~ "noN T.()<)KI'O,l "~,I "''''I-'''i,,.. it. p""","",,;n e,.n g",,,ler yolun .. in 
'he ;/Inllo,,'ot "",tiOll ,m,I,'T Clinto1l, h ot\i", """0,,1,, il rI'N>j(lli"" tl" 
p",,,,'n,,,, of 1,h.1<> fOl1"ojion on the "!'J-'O"i te Ti,lllg fl.", ; 01. h"in and 

h I il w.ntin~ in tho dWp"r mid,llo pOTt, 

.\00'-. Ill~ M'rlc".(>0<1 , hul., i~ Iho ",<lion.l n ""he,lor, '". lrip.dil. 

Inn •• lono obonl l S foellldck_ 'l'ho IO'H" 1 fN't, which ""nt.;",. "Ojltc­
.. nll,ti,-o or tho Furn.,,,,,.i11. iron 0" I!{!I1m, i. odini!;"l)"" N.-'<lgn;",l by iI' 
fo"il. in .n OX)lOOllTO' of I~ i. h."i",,, t., lho wo'l ~, f,. .. llomillon . 

Onlnrio. E • .t,,'ord /Ton, Iloon''''lcr Iho lim""IOlle l'"rt of Illi. lower ruem­

hor p"- into ."d i. ''','', complelel)' I'('pl~c....:l by lh, .~l"'~aillg }'UlnA""­
,ill, 0""' bed_ 'fh, loll"" ,,,,,tim,,'. "n to 11 .. dcillit~ of llom'ilL., r..~on~ 
"'hioh it oilho,. piml",·, 0,,1 or , .... , ..... inv, ' halo. Tho ~Pl)('r.l r""t """"I;oil! 

,""V' nearl)' J""'" lin,,,,lm,,, Joyo,", Ind In,... .'" fllkll , ,..ah • form of 
1',,,1 ... .,.,,. "ok"'1><", 'nIl, l",~" ,,,,\1 ;, "lInl,ng to tho "'"'! of n ""h.'I.r, 



'" 
1.11.1 II ..."." prohIbl. tbt IaJ01TJ lhtt """I.,n .1 1J:u,,.. ,'" Dol ".p,..,..nW 

;11 1bot ..,.,tiOlL< al J...ocl:port u td ~'''" .. lI.n.. T" tho .. ~I 01 R,,,,~,".wr 
I"" l'c:ollmuu. ""ntn'u" in tho ltd""' ,<>, W1Ilo "I) 0" ~O mHo l,ut i( 

WII."""11 1>0),<,,,,1 II .. "'''n 01 \\ ol<'on. 'J'~ midJlr mom):.,r i. I~" mo,," 
hlgl11y IDaJt:Il<>ian oDd the rnm )'Crailt",,! of tlMl ll",,,, ,,,_. TIo ... tVOr, it 

"PI'".ri It) be grllorally ... ntm!: in th. O\'~,opo of the {()tIn.tion .. t'l"!ffi 
lI;",J:l'ort ."J A \I';"". in ... hich Ill'!ICh, ... ~t ne),,,.l<'l! :H.uiu, W,tIr r;..5po<t, 

..,4 at l[dli!ll, only 'MO k> .. ~r lIl"II'I1Io:1 h"" """0 OM-,,-od . .~ ppo,..nUy it 
attti,.. il.o "'uimu!D thi.,L._ of 11 fUI " noch"w,r, is 9 "r 10 f .... t 

thicl .. Nu.!7InI. F .U., ."d in th~ "ppotile din. ""II p'""ha. " lit .onti",lr 
It ..,."., place bry",":1 Lokr/lOrL 'r br bed ,t e'rry,.-b.re 1m!,. .""ringly 

1""']'''''''1& and .., far ao Ir:u".,. WDUm. ... Iy ,)J,. "f""'i,.,; that i. JIll"""" 
tulJ cI:uoJ'lfk' J>rir of it 'J'hi, i, th. Sff'<"H,,~d.Jt" .......a....v. Huid", 

tlli. Ihr bood j~ nol.hJr. for t1w: 11m ~PJ)I' ... no:>e.,f h'o>pWlA,,,, A..,i. 

'l'iI'rW>, ...-lUof! ..... r ... ",d "itl, ,ht "-tnc*t.udinl. )I1th. ohaly I.". .. l'u, 
~ t TIod" .. t ... 

~~,jl ttip.rut< lim.do"," "..~ i<:lenh~(\(! by }1~1I nd 1,,1n by Hartnall"l 

",jth In., 1I'010<>l't limeoto1l(, mainly i;,o.:.UIIC' ootb ""I1t.i .. P, .. ta"'''ItI 
oblono .... · Hut, • • i .... ,11 ~n""·n nO"", lJle tYl'",.l 1"1',,100,1 lim .. toDo i. ~ 
h,ghe,· 1<'<1 ... Il;e), <1<..., not ~I(;',d ... COt .... td to }locl~le'. Ch.d"icl.: Ill...,... 

fore pml"_ the nom, nOYD," lin>e>tOll<' for It.' Tho 10 ...... member 
oonta' .... """,;qJ~ ... bLo and w. the IIIQot I"'tt IlIghly ~ho.n~!o!mtu- I.H'III, 

((, lft.loll< nthe, .. ul<ly fNIIID Iho t o! , .... typo<:t.! \\"0100" and fftniad,n" 

part''''''arly m it. hrro-n tlel1lr~ 1o, rall.er 'no"" o[ <l'rtain R ... wIdd 
.,,,1 C.t.ract fllVW!:.hoD of "<eood'ng Clooilm r."n ... 

'ID P_nc Ih. I<nn .. .,. ... 1 .. 11,._oa. CII.4,,1 .. ,_ni ... 'be 10" 
t",,1 ...... '"~ .. ~o ,,, ~-' M "" I!o<D ..... 0,,",0 to-.. Ih. In"ea' ... IlOOl. 
," ODl, 1>. lo ... .,. ",.",ber ,. ~"""' .1 n.,. .... "'" _,~ t~. ~ . .... ''''' ;, ,"1....:1 
... h.th.,. It !o , Uber ... 1 .. or ~"""'I"'blII I. onn,'OY 1M. I<rm I"," U. "h", 
(Onl\o lim. r oU"r ,haD 10. It .. 10 ... " ",.",b ... olone 1:\0,,,, oped .1 d .. lu. Uon 
",kIol .... 1IIo tor til< 10 ... " "'."'bot. I ,,, ••• fl~ ,1I."nlul .hO"{! "1 It> I.uno. ond 
s o "'os! of lt1 ho ... n (00011, w." o",CI".'IT oollOol<d !D tllo yl<I~lt, ot 
n'YMko D., ln It ",.m. om,lnon!l1 DrO)lO<" '0 , .. trM 11,i . n,me to '''0 ~. 
OOOu.t!n ... 1 Il..oTDI' .. In,t.od 01 "., •• It In In. h,."... ... " .. n", ad"l"O<O.\ed by 
Ch.ht<~. "'"dine U", Itl"""" "' . ",or •• ~p""", ... te nQ"" I~r tho lorH •• 
1I0b ... "'~'" ~ 11.,.001 ... I1m .. to .... • I. "".~'N p_',h" .. U • . 



'" 
y,,,, IIr •• C'~""~ ",. :ioDe' SJ", .... - 'l"1>e 'mo,n (l irr~Dlu.. iD the 

jntnprctalio>u of tilt fi:.,.. YOTt ('linton ...ctiDn, ('0,11,1 ill .bo .. th~ 

lI'tn.l" 11 "*10",,, In 11>0 _Ii"" 01 H"t~'"' Ihil Hm<'SWne" ,~..:I 

b)' an 16-1001 bod ot purple .nd oli'O ,ha l. Wlth th iu plAte. of , ,,,,,ili!cNu, 

I"'uly lilnOloIoa.:. Tho ~rjy \u,],.. i. OWill~ maiu lr to tho . helt. or 
,1 1I<)P/O{~I~1 lI.mi&p~ori'" (lTdl, )l"~bi""n?), "'h1~h lu: o_,,,,,<Jingly 

.bunJul WHh Uwoo lad .]'" in U .. . h.,l~ i"""lf oft...u <",,_ur • Ilumbo, 

of fairl! MIT~I't.rioti< l',wypoxl., l'h""'pldtlfll ,"lIoitIlI~, 1" d weU-p"," 

...... 1011 .. I .... 01 o.u~. of .h,e" tbe "'~ ImJXI.lnt . .. J1~ .p",-,i ... ~f 

I'" ~~Ut Z!'lt<Ibolbt.. B"""...., oi l""i . ..... ring on ~,",lltion . ,.iU, f~nno . 

tiulI$l n U .. 11la.wI of Antil"OKti u d with ClonjOb .. _ 'II )'(aryland m d 

Yirgl bUo d;.". ... OD 01 U- o,."""",d. 1M tilt .,....,i .. or .\llopjoil",,,,,, 

bud . .. , .. J.j. h . ,... ~h .. a~len"'ie of ,hi, >(It' •• ,1It 11 idelJ di.lribu,ed, !.. 
dd_rml1<1 Ibt dllfl". 011 OOI'",b,k>ll. 

'J'h '6 partlNI., bo.l "I ':h.l~ Lao "" .. ;'«1 M " .. ~~ tltst i, .1n,1I! 
I pp!itab/! 10 il ~,, )"'" il b. Chou"';"):'. torm II<ar C, .. k ,1 .. 1.. n.rt""pi 
J,,~lnrl.(] ,t .. itt tl>< 9, .. I)'ing duk groptoliUt.rou. oh,l, In hi! Wilh.m llO" 

,h~I". lint tho bu, WillialIlllOlI . h.l. overhtllh6 ll'U1: \\'olro l! lim,,!on. 
wh,.ll I. a'oMnt In tho 11""h" •• o, ,.,'tln" . ;I!o, ,,",ver, tL. "lVol",,(. i, \100.,... 
Mn by ' Dod,,,,. .1 .. 10, In. In .. Nldu," ",hid) ,,100 i ... an~I':OT thall tho 

,J, . ). .( ii .... l1ut..r ""'~ under duo",,';"" In,l m·c Ihe Wolco'l i ilm~.to.'" i • 
... ut'lI( !hu... Ihl<knU!, t~on, tht .. ,nu'i l.oc •• 11"'"11( ..... 1'1"" ~..,..I< in 
, .... Roeht.<tc r H<tiou ""~e.~ tM .... rt, I.", Ih lli.b"on ' 11d ,he ,,, .. 1 •• -

l!llll aU .. ud I'urple ,.,.J. he .... r~r.rroJ 10. Ch.d.kk, On lb. other 
hind, _mhO>! il '!I1 tb \lH, oilllil.or florI , .. lIlA" whicll, ...... ill ],., ,J,mm 

r~ntl1' t'On\.Oill$ ~ !OUng~' ~nd ~u;to ddl.",b. bu,,1l. C'badw,ot'. B.ar 

Creek wle-... hioh be .... Y' Ii", « jto" b ..... I~ the J'II,ulCCl"ill. 0 .... :' bul 

.. hicb tceOtdin~ 10 IIU'1lla~ell i .. ,,01 ""ly 0"" lliIl ore b~I ..... ",·n tb~ 
lIeJ"l',IM ~m .. tf\n. tIl.1 .. p" .... U" 1 ... n-f'Ol1t,"n! Ih. I"'I""Yloto:l I.un 
th~t 0«11'1 iu Ih, •• bale.1 n""b""t .. Ind pTob.bI)· iu Ih .... me bod. III 

the absen'i' "f . " ""qu..,ti"nablo )I""Il'uploie "Ome the W i , hOTo;n 
d"jgu.t.d the Z':7"~"lba . ni;"".t;,,,,'" "">1), 

A. "'0"",, In . h. "",,,iollo,,,j m'ntinMd in Ih. ~I'<'<'('(\ ,~ 1"'''11"'01'10, 1M 

1. "~jiro.tljr,,..;, w ile i, .uo,""""",1 ot n od .... !'" oy ,\ qt 6 l""t of d.,..., .I ... I~ 
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""nt.;1Iiug on a~unilan'" of .1IonrJyraptu$ eli"i .".,...i._ 'J'h€ hialn' bo­

Iw""n th ... , 1'10'0 01101<" i. <>ct'upiod in thl' ,-i<!initi,,, 01 ,,00'" "Ol d Ir~looll 

~I (1) a thin ji)[u",tonc 101\01'l'od by a I ... inoh .. of , ron 0'" (Sterli1lg 

"lotio" i"J~ 01'<' of Ohl dwiok), (2) 1i~ f ... t or DW" (II Sodu, "11I1" (3) 

TTl'P"c PontlllO e,'" OT typioal Wokolllnooow1I<, n I,d, Lnd (4) t)", 

\Vol ""t1 :~'llcn",,,, ore bod. Tho .. fou, Ion",. "m,litute t),~ mnl1ini~:; 

"I\p<r mombcTO of lh< uJ,,-or Clinton . TI,., IVilIi;"n.<,(ln .~"I . -..-hioh re,to 

on the W 0 looU Furn .... ("0 bed in IV ayno Co"nl)' i, reg_ m od •• tbo ]", .. 1 

mo"'bo" of iJ1c lJ'PP"! rJiulo1l. '\Y,,;jgiug in from til< "",t bM;,,'= tl .. ,.,..,., 
~f the Upper Olint01l . nd Iho top of I ~ o , .. ,IWOTdly att..nualllll: I ..-. ~·", 

CTin!(m h I TcntiC\llar m.", thai "." .,,' "li l ing ~riddl. OIi1lwn. E",,! 

or Clinlon Ih;, illtcc~oni~g Ill ''''' Ii .. for a I;",., at Iho 1m", of tho (\inion 

bnt it. ... ,toru ,,<11;" i, fin;tlly o~oTI.pped hy the UPP''' (lin t"" "'" thl in 

tho "",,~cn p<td of II",kimoT County the l.lt", IogclhlT .... ith Ibo initial 

dop""it of Oneida "mgloDlOcal", "",,(itll1 .. the whol" of tho Clinton 

grn"P "" th.".. de.olop"Jl . 

H'gartlillJ; t~o thin lilll""tollO' lUld 0,"" al "lerling S(~llon liltk i, known 

tl<'vo~d tho b ,·1. IbJl it Ii"" ~l\"f).n the Z, Q,,(icIJ.,/it"-';l ron" (B.m l'red, 

'hale) alld tho ",-cdyillg Sodu! "" 010. W. tnay IIdd t~d i l prolla],ly rep,.G_ 

."nU t~ " .. dim.niary ">rom of the r""<'<I1 or Ill<" "'" in ..-h,cb (ho 

Z. ""ri",,,,/ien,,,-, ""ne "'~, d<po<itcl. 

T)", ,u",ding ;-;OOu. ,hole, lih Ih" Z. ~nli"'"ti,,..;. <ono al H"")"'<U'T, 

oon,,,t;; mainl y of P'lcpk ,hie l'fllh lbi" la),,,,, of hi gh ly f"",i\iforOJu, 

pculy l im",(one. Tho !!:o"oral .'I"""i 01 (ho fauna, 01 t~"", t.-" ,har, 

bod,,; al.w i, mueh D., . mw. H o' • .-evOT, on <'Titio"l oompo.ri O<m, the ,i mn­

I.lin ;: {"".iT. pmn;n m .... 1 c.,,~< to .. di ,l '''~lli'ha"l". Th ere arc (-"-0 

'I""'; " 01 Anoplollu". in tn c SOOu" 011< with. ,hort ~ingc ,nO Tonn<led 

olllhne, (he QU .. ,. lou:;--hi ll h"'" lik. ,1 . h6".i"l'h,rim-; hu t n rithec ;. ,t,,- ell? 

I'" ' . me.., the 0'" Iound at. n"" b",t,-.,. The o"tro.lW.~.I.o.", dil1'ctollt, 

lhe di/F"",ne,," bcinl'; uotahl" paclie111 0rly iu th" lo]"t\o form , of the 1!'000n, 

Zygohol bo. of ..-hieh lo ur 'P"~'" A'" "''"''gni,«1. Roo.u,," of Ih" im medi.l. 

" oed oI ""id""". , ho.-ill !!: t~< tliotinctn"", 01 tll""" 1"'0 l'"rplo ,halo, ,,-" 

m,y .~ti c; l"t. moU." 10 he di"""",,," In tho ",,.,,,I.1i oD ellO plcr br ,~yi llg 

lh"llh. f""c .p."ic~ of ZY!Nb<lI;'~ iu lho Ivp;cal i'oon •• h"lo.,... foun d .1.., 



• 

~" th~ ld.lld of Anti_Li ...tt~,~ tJu,y «"If ..... 1' h' Ih~ J upiter n , ... 

(O,IIUIlIOJO_ 0" tf,~ "1M' lo.nrl, l ite fhe Il""'i'" o{ 7.y""l>oll>o. n~-~ al'" 

f~u,)d ill tfl~ ,10. 1., or n"',,,,"f .. d ... rly ,....1'~OI • ~ .. ". ,.,"" in u... 
.\IIW",b ."..1;011, rOllr of th.·t\~. 'T'''';~' being 00,," .. ,,1 Illere '<l tho "",I. e_ 

!\'ln~ ' ;un Hi,,, lo .. ","(;on. 

'rllfl \1'1)1"0",,, LIV""TO'iE.- For 1'<'I.'l0l1' 11111,,1 '>ll h , ,,rn,io,,1 ,,)ou­

~ ... by l'h.odll·"~ (DJ'. ';1., p. :;47) u.. krill '~olcoU I,mn'n" e, 'Whi,}' 

~ •• I )'>".iAu.1y l>o:<n ,,"-"'..., loo,,"ly lhat It iu .. )",I",} 11,.)0".' P."I ... "",,,,­

I .... nlll: 1I.,"ah lill, ..... u.De 01 1M ll"d, .. "'" i>!'I.·hOll, , . ,,~;'i, t..l 10 In. 
"t-J7IlU I' tllton ... ",," lim .. IoDC, tho tYll1,-.1 OUIlIO» of "1.,,,1. oct1lfll (In 

"n>\ll __ b "'_. W"l",u ' in.J;~_ I" th; •• ; illlly Ihr \\"nlroll limbt",.. 

~r'pllu~fly .ttair>. it. n>l";:,m,m Ihi,t.I>{~ nf ~t leM. To the ...... 11\ 
"neh ...... , ",pidly. brln/! In","" tbiD~u "t W,lh~",""" and ""urdy 
_IlIo:'p\ in ,Ite Il""",",,"'" ><ct'.,.,. T< t~",,, k ... upMI., LlI<wgh tokio!, <>" . 
,h.ly "n .... ·!,·', al"" '" '" .,."-,,,!! <1,,,",,U,,,, Mo' ~',,1 .. "1) l.,1s .n j, .... ly 
~,,,.~ """!"")I' ("Ii~to~. Ch,rl ... kk ,'<1,,,,1.1"" Ih .. 11I"",w, .. ' ""tl> ibe 

, .. l('al'tOll' ",h, l", abo," U,,' <>oln,o 0<1' At CI'nt<l"~ (1_0. 011. ), hut th~ 

ph},.kll .nd 1."nA! '.In.,,,,,, in hind i" '" ,,~iloru,ly .nd .I."..,gly .• ( 

,."ri.nCf ",,'t), Ih;, "'c"" U,.I '.,. 1eol ob!il!,<l I. .. I0Il1 ; 1 u illo •• orm""",,' , 

s.,"'t t .... ~ty 'p<"i,,, ol fc...il, I""n Ih. Woloot\ h~""bmo, p""'lL""l 
I))' I~ • ';1", " .. in]! from an ollk"'l' on ~,I f"_~. n"". \1l<ln. y,,.. 

" ~,l, .1~.w U .. I 1M faun. 0/ lhi, (""""lion I' 10t..11)' ditl"",,, i from 11101 

01 tbf " .. ,J....ryin( "ooru. .'halo, T h. SolI". b1.nl i •• lr~i"" l "'I .. ,li~ 
;.til " n ... .. _"Ilon, in tI,i, ,,, ... _oJ .. I", Qf httlr ..... 0.1"'. ,...".i<1."..bI~ 
'O""!. ,,/ O",,,,,,).h aDd the t1>:D Of'<'<'I.' 01 ,\n(IrlQt~. 'I' ... Woleott 
lilUl~\QnI' tAnI,", "" U .. , .. nmtry, ho. ,'" o..tr_h. I., l •• Iou!he \"opl ... 

,h ....... .,,<1 I. I~.,k up ",,",I~ of IJf'I'" "r Rrr<>_ ~II~ 1I.,,'hiopoil .. lIlot 
0«'" ~l ...... h.re in A'~~";"" only in rau" .. th ., 1~ ... ~<"4 t.h< """I;,",,,! I,obl 

Ih_ """Lh, Th" 1l.Y'''''' ,,"""pdt<- . \)nUT nolf nl tI .. ('U!!L ."d t"""" 
I'U\!, \ll~.I\" ."",ind 01 i!p«i .. n,.t 'PI"'." finl 1" 0" P;"" .. ~d,I_('"t. ... ,t 

."n. 01 U ... I(,.j inon onn '"'PI""", ~' ith ,lill]'\ Ihr'Uj/h "'Mlly d',!ing,,"h­

Alii. ",ox1'~li"", "un IllO .. ,trikin.,,-IQi<, ~t ~'I"~! l~mp''''A.ily ,1I"r­

x,-l.trillic .1""" ..... ,n ill. Ho)"', . lo, lhnM\,()tj" D~"r ill~ boo"! ~f tn. Clinlc,,', 

.g~;" in Ih,· II "koll lin .... j(J<l~, " .. \ iu II" R,~I~~itr Illal. 11th. tcp <Jf 



'" 
l be Un.""" and :Iln.ny in tho I\".ldron .L.1t "I Ih~ Up"",, Ki. garan. 

IIfglnllJJ;; tho .. """""0" .... ;n the \r~kolt bm ... tOllt: oJ_ """I""''''"' 
1!'ltlllbo oth .... ppntl.ll< .... 01 (he I.uu~ . ho. ! [bit tbe Trol'!).tOID~l.t, th. 

01. •• "".101'0111. &lid th. bmodly !r~ll<I""<t'llt .l'h.""ojXJn, ".hich oh u_ 

AC~'U. tho old« =ul'Te~ aN) Ilo>o'l 11<;l; in; le • • wg only lbe }'.""".,I. 
lidl~ IlId ath e.- Oryptootomall (hot 'TO knoWll t~ po. .. on Juto lit. Hod""Lor 

lie. But Ill< heW of olt.., Bry<lJ9!I thaI di.ti"lui,~ lhat 1.o1e< .togo 
fro ll1 II>< p' ''''oding facia! i, ,till1 o.:k'ug. 

1>'011" 0' u,,,,,,, BI)"'''''' I,.,. ... y or tbe otlu.t tn''''' of ("",il. d ,d "I<lII Uy 

.... a...oci. W ..,rh tbc.B ot~r <X'I!tIt II.! tilt 9 ,lu"; . .. [a1lIlH tbat ;n .... dod 
u.. ..,.,tinPlit fron, the ...... II bNl OOt of ,h4s0 _tent f.o1lnao ~ di~l ly 

.~oed hI oneru ..... 'hcrn oPlglu th~ ditr.~~ bch.eeD. u.. h .-o tu"wly 

ltC f "'J . b il.-n.g. Y~I Ih_ . n: ....... ly ;",.1 brea4 in Il'e fn",] 

lI'Q1I_e <'<JlIUlI<w]y do m.t ,;gvUy I"", 1011_ olluM dllriDg .... Inch the 

chua"'" oj. '."".,nis"t bo u~l",l to dl~ngt J!'eolly through <m!inar:r 
p1'oeo$!.t!O 01 Holulbll. In MOlt ell"", ". i< !u • .ry "" 01 Ih ... Clin t"n 

b . .. b, Ihey "' • .all oLLly ohoLLIi"'! in thl ,11'01'11011 of '~l'l'ly. In thi. 'll'llw'r 
~." "'o'~ml 10< tI," .t..on"" in Ih. Applll elliAn rogio~ 01 U. ,'yIAnd And 

Idjoillj~g St.t!f! 01 "'. ")' ' J""'; OI l~ d of ton .. hoI. f.,unSI thor "",,,Ur in 
11 .... 11 'YDohrMo"" d,,,,,,,it.J iLL '"01'. j~ roriQ[ po, t. of tbe ""ntin",,'. 

:n~ /AIe" Cl"'t"",:,. ;\"..t~IrUI .. " om~" 

Tho, ootn.<"OIi fall"" of tn. D:J~r Bly dolo,"". 01 Ontario pro....!. 0(1 

i ~t&r..1J.lIg m ,he J>l"""'t ~tady tI~1 tho 1011orinJj" pon.gnph, 1rOf'C 

... Ii ... ..! .pJll<lpri ... ~ Th. l1)'~r &! d .. lomlt< ..... origrna llJ r oforN<! 

by Willi" ... , to Ihe 1>0. .. of UIn I"", ~l~'rt, btol In JW. ~IIUI.I work' (N, th. 

_11I<d fOflllauOll. he d aotlfttt 1\ ,., • f'lIM <)f tb. Cabot llN,) .holt 
whirh he 'cg&Jd ••• t<'j)l".,..,n!mg Ih< )IT"'''' 1'01' \ 01 tb. U"J~ lI:..Jin. or 
C"u. .. d IOI1n>.liCl<l in J>Orth"'"utn m, •• ;., .\. Ill. Dyt. HSJ do\o)",il. 
cool~iill Ih. brachiopod 1";"J;''''<I lM~f,1J'n..i • . Willi .,n. rorxebt"" ilL< 
Dy .. Eay .. i(h th e ::.royoille dQ)o)nuie or III< ~ilL1rj"" .",,,ion ill ,."orn 
\\'ltro!l.i~. 

' Wllllaml. M. Y .. Tho ~;lul"\.n 1l<'<ou.t7 .. d faun .. or Ont...-lo P ... ln.~!. 
oM WI .I_lIn aM ...u..,.n! 1,1"",, Colli4&. Dtv~ ot Mlm ... " .... ~!r 111. 
1'\"<1. tl, G"",,,,,1eo.1 Son .... un,~. :N. 



In QU, ~pini,", t~i. "'[,.,..,,"'" of t'- dnl"'h itk Ii_Lon .. w 'he 
Mod"",,, i. u"..-u .... ,bod. Tl", I'ro!OI~", i. a(pu,pli.,.k'<l n'~\ ,,. ("n ,\iocu>­

"~,, ;. ,"""cd for another """.,i.,." II i, ""'IIli(Jllf<1 ~tli' ~l.OiDI!· 

btcl\uoe ,peci ~ .. "" o~ th"" of I .. o.t"coda dOlCTibcd ,"d il1u ,t .. t;od in 
I,i l <01\l~1. <'Ol'lO hom Ih.lnioolltl(:.lily 01 tho J'Iy,,' nay dol o,~it. aau 

the dcuubil l1y o{ '''''''' <~pl.nOlioll 10' om .dtN~(,» 01 tl<"", .p."i,... to 
I hlghu pooin"" in Ih< 1;~1 • ..,.t. thl\tl lhu gi"'" Ih!," b~ I\'illi.m>. 

n,;,; n1, 110.: .... ;don',.- in II", "" ... i, n, !"lJuu: 'r he' ",u iu, ~nLh,,, ),,, 001-
1.,,1 .. 01 D' .... ~ th"" lDQ i¥'ci.,. ~l l_it, , .om Ihe "by,-Uk ~ulo .. ,i if. ,,,.,, 

)f~) . Illo. If,L 'n._ f""",l • ...rta>nly are 1Itl1hn 01 .' ;"1 • •• ndri.~ » .f~, 

'" ""-~;",' ,.t. .... Ii ... Ihe ron, ... lillD, not til tho '1It or It... ~.I.......r or 

t'ppc' )[("01;"," .. WilLu", ha. II- Tt .. ~· ore Kiog.nn and probo.bl) 

rer'-bllO"'~ part of Ih. CI ll toU, .. I..-thf' I o(> ... ~', ~I kl<l'" OT UP!>'T 
("10"1<1" no...! nOC b~ d""id.-d at V.-ul. ' I'be Ih.,.,. liar ., ..... ""t~ J.oe;D<;, 

n ;. ~ .H.·rolly oJD''''..d, "I tb~ "Ii' i1! Il.c 1I 1!'lllo IUUt tne".fore . 100 "" 
of ~'jlgam~ . nd. nut 11«li~.~ ago- . ('o~~,~ .. I;n~ 01 Ih .. oo"cl~,io~ i. 

found ill ih" Dyer n..~- o.t~ \I1lt ...... ! Ily~i!'d 1)1 ''-' lOT lloc\o< 
Willj~~11 ~j\d !,utio.lly Ii ,tc~ by hiUlllml~" tllll prehroj ".ry ,,~"''''' ti ,e" 
_ppli.l to th ~lll (oJ', ,il" y .. 17). h .11, ,ix 'p<":1 ... "'ore di,lingui,tw,J, 

O~ilollolb i .... hll"'g"" C. l~ffld"I", Z'lJ"belbtz ~ali ...... ;. Iwo "p""i,-, 01 
lA~rdjlja. n.,lhor 01 .. hich h .. yel bMiI d.,<" jheli, .nd • ']>I'M" 0/ 

ilyl_""III"'" ,b,Q1 h ... "" 1' .. 1;..,,"" .-Inl,A''''''' ' . "1:";;;'''''''''' ' r ho 1"-0 
."..-; .. "r ('bili>bl>lt.iM uctUr in b<>ln 1M G~n R; •• , and " npH" Hi.", 

f01Tlldlone in j\n\1"".ti; oud 11<. I".":,,, of tht lao rp;tl .. 01 IApfrtWia ,. 

I'n",!! ...... 0 tI, .. ruiJdl~ oJ lbe Gun J{,._r '" ...... <;:>n ., Hannal< ('lilt 

"arlfll ... 01 ~OIh of , ~~ f'hilo""lbiw.< """" i ll II", )bdig.oholbiDl. I,,," 

rGile ~I Cmu,bct"\..,d. )I ,I 
AI.holll'u Oil "",""",;uS' I'"~"" the r. n« m,,,r 'U,\ .Jllpii.er 1li.~r (.,.,~a­

ti~". I .... of l o(>lft[ Clinton "l!'ei 'ml t1,.l! .. (igubulb;!\J< loa '''l!'~ i. t he 

I1KlIiI typi<:f.1 Rnd l"'"i.\o,,1 1",l 01 tl\~ )!jdd1e Clin \0'1. "«""dinjl' I<> \hi l 

O,lt'C'Od e"rl"~e, then, il LV)""''' Ihat Ihe D)rr n oy oloLmlt.. oorr .. pond.' 
to tbe 1~1\tr pari of tho J..)..-oc rJinl<>n ~, the e"ly l",rl ~1 tl", ){jddlo 

".UK>. T. A_ ~ lOJ..nd,;OA ..... . '" M ... h .. ".,~ 'niMh .n.! ,a,teTn 
WI .. ",,"," U"n . .-::..,.. So<. ,\.,.,1 .. , Yol. sun, p. SlO, I! l~ . 

• 



CliIllOJl, wi(}' tho lorll><" ill1orl""t,tio" the more libly 0/ tile h'o. \\ illL 

tho o""'pliO', 01 the 'p<ci"" "o\l,otod on )oIit> ... iIIi'lIl I,Jand ."d refer"",1 

by Willi,,,,,, to Ihe D)'", Jlay dolomite Il"','o j. nolhing in tho N'llUoi"der 

of the lo;;oil. nl th' ""d .. li,ted hy bim Ihl11 wonld !lO1 100],: .. ~'ell 0)' 

beller in ~ Cli"lo" ImHll th. 1l "lI"'linon on, . Jndeed, wl",r. do;, JQO$ 

ono """ "",.al, like SE";1IH"1"'m y'tif(Wm~, Fat·",il" "ri,'/al1l.<. ",I 

F. obj"1~"" OJ" lu.,'hiopod, like St",p~on'Il" ;IT"i'~. ",d IIhyncA""" .I<! 
bv/,n" OT ~ p<]"")'P(i<l Ii., PI,rima undilla 0, " hi]ohito of tho g<nu. 

U'JClJly""n, (O"I~,u'no cf. din/oni), in "" h 01 pro·Cli"ton 'I:"? .\n d 
"0'" ~,.. ... e 10 e'phin Ih,! 01 the 10 io .. i1ilorn" . DyeT 11"y exl""'un~ 

gifen in Willi.m,' bbulnW Ii, t 01 {,,.,i!> th" ""·o.lled ""lc~",,,lI'ian " 

' peei .. O"(~lr nnly in tno ""Iumn 01 Fill~illi.m r,I"",\1 Of Ih . , ix r"",.I . 
li,kd f,'om tld. i,lAn.\ only one (V;rg""" 'na~,'mfflm) i, ,,,,1m M ocrur­

'ing ill Lrwther 0/ tho 10 I"""lili". Tl .. ,ugge.ted 1"",.i11ilil)" tll,t the 

"'P~ Dyer fur dolo"'i!e on }'ib"illiam hlaJld js ",ally an oldor hoLl 

' hould hoY" I. "" oon.,ido",d b<>fOTC Will",,,. chongcd hi, belid reg"nling 
tl .. ~""t-)r"diM age 01 lhe D)"e,· Boy dolomik 

Ju.1 ho ... (hi. ('Ii~to" l.un~ gol inro tho Miehi~,,, 111l,." ;, not "",ily 

'~l'I.il"']. TI", Li"""iym",,, md the O<trtc'Odn ~I ]~l, nnd leM occtai~ Iy 
n1.., I!Qlll(' of Ih. nr .. 'hiopo(h, dountl"", . re .1ll'llIic Iype.. nOli .'0 """ 

no l"""'ibl' chM"" of d.rid"" Ib,,,.., or dic""t migrolloll from Ih" A~p'" 
l.chi.n ,."gion .0",.. the Ohio Y~lle)" 10 the e",,,! r", ... region. The 

only I'Olh. th. t no", HC "'"go,t«1 "s prohab]e or. 10 th" "olih I",m 
J..,ke Huron 10 1I1H]"'n liar nc in" !nore "",!;rrly di,ection'<'To", Qud." 

, to t.h" Gull of SI, r.,wm' ",,_ OOlll. Jefinil. 1> .. 1' for (ho tx-hcf th! tile 

D)w lhy 0><l","",O<1 •• ("I".U)' invoded the e",.1 I.,k"" re~~on from Iho 

norln.,.,1 h .. ('{Ime 10 , .. ' lhrough n /,.'" ,l .bo 01 lo ",ihloron. lim""lanc 
wl1ectod OJ] tho "o11th"",1 bcnneil ollllonel! lli",,, north 01 Cobol!, Onlorio. 

Oll. of lh= pi""''' of li""",I01'O contain, tho [. 'porili!;'-' "TI(] Chilobolbifto 

p~""{"Ii, ,..hien 11M· Dyer Hoy hold. in rorun",,, wilh Ih, Gun HiYer form •. 

tion 01 Alltico"li, ow1 ~ il,h tl>em Il,e Z,M()bolb". " 'lIiam,; ... hi"" ;, "" for 
how" only !Tom Onhmo_ 

TllO foct. in lh, ,"!il('", .1",'0 oLllli,,("(\ m'y to , ",m",,,1 up by .. ying 
(hut t.ho troml of.11 th" o~ic1en( e-.phy>i""l ,,,,1 ,rrOli)lmphie.1 "' won •• 



110, purdy fRm"l-m'''' ,nill bl. i! unqll,li~ ed l r oppo .• " l 10 lh. rm ,",..nc~ 

o! Ih< n~·~r lilly .1olol11l!e ot tilt I ... h IIu",,, regi on ... ",1 Al.1<! Ib" in pOTI 
,'(jut<,~p()r"''''('u. ~l.o \~.U~ ~ol(jmito in N.,t~fn \\',,,,,,,,11,, to. p=Ki.~· 

Inn age. 'I'h. lby1illt and IJY'" n oy dOlI"",ili:>- , ... ,t.lblJ I>oI""S io LhI' 
In ..... half of thr Clinton )(l"OUp, but wy ,",,'b"nJ~ ate ,,~.tlu-t .. ~t. •. 
• ~t1""D ,. DM )It'd" .... i •• • ~. 

·J'llo ,"" ell" ~l Lh. (J1"'tOXl "'1"0""" " no ... ,bille,] 10 tht , .. I ,,1>el't>­

Iv-'''''''n Cli~to~ I ~~ "-e ... " .. lford-th ... Mi,l<11" l hnloln ;, iJn,."fc'""tI~· 
~'p<)",l.t .. llum!.., 0/ rll<lM .long th, ,i"~",,. Qu\(-mp of t~ lotnatio" . 

1 to. ~"itiM 01 (h~ )fiddl~ (Jlill{oo ill !Ie ... Yar); 11i>ued main ly (\u 
I_il ~~ldru",". J" tor ;,. "tllfr ..u.r.."""ily in~i ... k>d It the ,. .. 01 Lbe 
..-.Iil.lC IrtlJl ore ot Clh.Wb. IInnra, Ute h .. e ,,11M 1I ,J,1I" ('lillt"" iu 
,lo", r.,::ion;~ .."." .. h.1 '!OIIbtfu1. I, rna! ut."d do. u 10 Illd Include lb. 

One>tI.o ....... ~Olll ... I~ . nll ,h~. """'prj'" . 11 <:of Ihe It:, leot ". u"'''' 01 
('lillton .~I~ ."') ... n,l • .."" 111.1 1. l:1l{r .. ,~ to ,,,"Iotll. ,h. 0011\10 0,.. .1 

Clinton ; or L\IO ho .. 1 p'"l of Ibll 12.I_fo"t in\"".1 Ul~J ~Of\ I"ill • Ihinne<l 
nl'f<..,~!, ti"" of 01'" Qr ~\o,.,.. ul the Lo"·~r (·lint.<m 1."'1. \ L P"",Ollt ,loi, 
1"","i"n Clnn,,! b<- 11",,(lIed. bul ih Ihe ,,,,,,,,,h,.,.. II>< .~ .... ~f . JlJ 

Hid= .. ·hA'~'~' to til« COlllnrJ ..... "tnt. 0'" ... uRlrA1"" tlIat .t ""<I 
lite gr<ol<-. ptUt of I"" d""btfal lnb'n .... ;1 <If \Illld'" .lId oot I .. n, 
Chnton ll:lO. Ju "1".. • ..-ortIS, Utal th~ I.oww l lont"'l eitber hoI ,1,..a.l} 

plll.hod 001 hen ... th Ih~ ,(oWII 101. Cl iu lon o. thot Ihe rDtllpl,.u. loilu", <:of 

If>o r....w.. ("lllltoll ;1 <k1~,.....t to .....,." 1'1",,~ 10 tho! "It ,,' CI,,,IoIl, ,,, ... hioh 

~l~ tho """Iioo ""'" "'~lll'!lll ll ",("..ill ..,.no rM""",1 .ll<l •• y.1 "nJ"e<.~­

,,,zOO port or pUll of tho Lower i..'1inl.Ool . 
KO>n:l<n.UI ~~.-"1·h. milt... ~[ • g<"<)l" .... P",,· ll~~" lor Ih~ I L;,),)I . 

(,lillion of ,,~W York; , II, dOllhl III -I"P'" nld by (lit Mni..,. uthM 
bd"", Ut~ G",,'<>;:!i""-' S«-!~ .. r .'.,,, .. ri,,,, in 1 9l~· u.~ tfl1n K "khllld ..... 

u~ f.". iL ,\ t thr .. Dlo IlI""UU" " h.o.dwi~l<'. ~I"'. on 111< 5tr:aLtl{1\lph! 

..r Ihr ~O ... Y.".I: l liul.ot • ...., '-' b~ Litle. Tho p"h\'<"1il,ion of Ih~ lal\u 

In lh. I"llo ... >n~ :<"" W-I thot in ... 1100, I"""JXIOt!.I Utt teTm SollqllOi! 

t..do IN 110" 12:"fO(lt Ulion·ll )",1,..""" Ih~ h ..... .J thoe oo1ili~ ito" ur. "'",) 



.... ~'< '~l/O ,,,10' ''''!lU ~Oll' u, EU!'JllOC'" '" S101 U! .l.-.d",[ ',~'l"'P'~:) 

10 U"ll"Jj'ind "TH O~ d" 'l'f.i'nlOO.s i q [M!,' ~l"q "1'''''1 U01U!lD OIl'PIJ' 
o'n JO O ll' !'OPWJo~" l;K)(U Oq1 -"1"1 m,'!Ql"'loti!I"'Jf ;, ~,"Tn O<Ul" 1r 

·1'''11'''''.!' ""0 ... C'n~.\ 
!!.I~"'[",ldy OTn )0 w><><hl' 1101"11:) o~, 'I'!~'" 11! uOL"""d"p ,olinl 0'11 

,0 twO ITI)O -'l!Um>1n ll".lIFo a .'I"~ .'''1.' ".m ."" 'I"!TI'" q~~o'l 'OIl!n1 
11)!,>O<:1. " \I.! u.o.op pln( plIV II0)lOOJ'P 1;:0,"-1",,0 "l M!1J.l![ ~ll~;,!qdu~""" 

'! l<q11!.ooOp ••• 'POX ""0,,- "! 1101I1!ID ' 11' P! 11: ;)q' l"<ZJJ LrOql,aqjO ou 

"I' ',"'J 'J,'I ""'~I ' ~~I ""lOr 'l,I,i\ ·'~' I ' C"'I'J • .I~~' '( Inl"'}~l.¥<r , ~ ~un¥J "1"1 

"'fqlo<joJj!,,· )( OlD 't"lq" 10 dno;[.~ olD 10 lad 1<'11 ,(q "1"1"" ..(nffilndU. 

1);,\a;",,,,,rl.I '1 ,I"ad ""'11!ID O~l "":.1 '''~''''~''V ,'ou 11q\ Pif oq, ..(q 

1"'~"!~I""1" '1 "~(),L I!Ol"llJ J.udl P~< ...... "'1 "'''''I ""!!PULl"P 0l"1""'l~ 
"II ''',,,'''oJ( '~!1l!&!,\ \u""""'~l ~U' U! "'!111w;»ll' PIT, "P)\ 'P"YI:C;"I 

-"'''D 1" '.!UAI'<"fllV,{ 1,,·"11'>;' IT) P("!,,'j'i ", ... 11011"~'P ="1 "''"l[ ruof!.'I'" 
D!l[dn'OllY"'l' """l," ·..,ITO, .nri." ~nHr"'lu!l!!'''N p11~ 'IP"'" _j"u .. l<l"lf 

~Ol"!IJ .l.J(IU11 O~l ",\ 'K '1\OluliO \" o<p _P 'II ,. '''>LI'0P"ll pu. 

ll,ooll" \' U! ~O!l'lllIO, ""'!H l"1)dnl' .~l I'"' ,10 X .JtO ,,{ ," "l"q' >np "H ;'~1 

,a "["'''''J1'0 " !l"!'''P''''~TI" O'll 'U!1t)U<XI '~'!1 o~'" ;'q, '"n"O.,o ;I>mH 11 l~~ 

1'11' '("II'.' IT"I'101[vdd V ;)Tll ill P"ln'I!J,'jp ,<I'P!-" " "m~, '1'1\ \vql ,~onl 
0." "(ll"ITI.'! 'illlLLO :) VP!OITO ill ,,.0 UO',! >111100 oql ,0 ""'l J~l "!I'.'o 

'[>!q.1I '1''''1 ;)!l' U! lOu All.LnoJ ~p"uO 10 l ' ;'''' "'11 '" p~ r"" ~ UO'I"!IO "'fl 

)0.(11' U! 1'°'''''''10 u""'l 'OIT "'I ~U,,", '!q1 ~''Il "'I' .o.U1I, .Al. ',11"'''"1_ 

,"<l'oiIU!! ".lOrr, .q1 '1nl!l<'UO' "P"''''''O ;)!n 11"'1." JO ~~lU, '!l'eI01""'"l[' 

P~' l11~p1!n'l~ "" U!"l"OO 'll"lT'llJ ,v 1""1 "'0 UOJ' Oil! 100 o~110 l.Lo<!'ml "Tll 

o1fl'P1'" "'[l:lUT1"P ~"!~ ... PIT, "lll\\o-J "p!OT'O U] 'P.oJlHII .... X J<l 4!II"" 
01[1 "! dOP1"O qOLij.Jt " 'IVTI' ",pny, puu '''IIo''IJUn. ;)!H 1~1 '0""'",,) 

JOJ '",0,,,'1 ",\\ '."",OP!'O I!''''. UO AI"L"!! l';"-.q "'! ~.o." "'''X U) II"'''!I:) 

"IPPQ, OL[1 )n 1l01l!U'&'"", "q'l .""'1" PAvl' 'V-"DK~aBjJ: '"-,,,rr'tI 

'r 1""'- ,"OA ~Il..:l O~_!""11LU' .~:c;" 

m'· UOl!!!I:) 0lpP!K "''"1 "'!~rr"p -I 0'1' OUlllU"'U!"1!!- III -1'1;'1/ "'ll Uj 

1"1"" \ T'"'"'I oU'I It"''l' m.I'l"ld "~\ I" '.IU1~oJ "!VF"" .,OJ"'lIU!,.-I.ql ,,0 

PIT"l' "l!"Y'P • "1''l 01 "'r.'6.U ~ .m" .... '! T[<I ... ",,,,<I l"!p.1OO«1 oq' 111 ITO, d 

,n",,,,,, lOJ lnq 'p .. ,dop" "<l '<ll ,~~ Il!'" 1'"'11 ouo o'il "'I u"'11 i "" 1Inllbu~S' 
'TTT~ll '.'I"l.Jtp~~:) ·;'l.JO",o!lluoo ~I'!a"o ~II!·'llJp1ID .'Il pu~ Im,TllI:) I' 

TLLOO"U'O oJQ~onYJ o~r. 



y o<k Clinton ., the " "PP"" ,h.lo " al IlO<'be. l<r. tl,. t."" So<lu> ,holo. and 

tho "aIOlreoll' ,h.le ... hiol, o>""lh,. IlL' ooliti" ;"'~ OTC.t ('linton, bnl i" 

all of tll_ In'l~n,,,," the id,,",tir.'ll.ion of 'hi' 'p"oi"" i. "TtoMOUo. TIl<) 

o.lral>OO o foul\d d ll""l~,"'<r .re not of !hi. 'pce;"> )]or of ."~' olho' 

th.1 i. found ... itl, il .1 :,<",," rIoT,fo"l, hllt ti>ey b<IOI'1/: to 'll'''';'' of alloli>" 

genu., Zy:.;obolb., that ore oh",n"leri.lle of IheiT 0'0''' wne. Tho"" in tho 

~od", .h, l< .1"" belollg to ZJgooolbo hut 10 ~tll<Jt .~i.,. of tho re",,,, 

th.t .100 Ire c>{ln~nOO to • portioula, ,OM of tl",,, om1. E~ti.lly the 

,"mo;' to l>c ,"id of II", Odtae<><la In ,~" ,~nlo allO,e tho oro 01 Cli~t"Ol. 

Th"", belong to rlelhoLoILin •. }lonnem. i" ond 10 lar:.;c 'p""i .. 01 :'If a>tigo­

bolbin" "'hioh ,ore 'lui lo differ,nl from th, }1. !"I~, :.r, t'<I"'''''''''', Jl, "neVi 
. nd .0011 other C(l)nmOll "0,,1 wi,loll' distributed ,fiodle Clinton "l""i", &. 

X~!lotiO!bi"" ,,,~,"di, Tbe .poe'; .. IOlll"J ~lxrro til,' ooIille OTO.I eli"!o,, 

i1Hlubi Ixbly IUI-k th.i" ol'fn ""'~ .. ~,oh i. "'(""1[,,;,0<1 b) Ihe .. mo """""i.­
lion 0//0""" 1,0'" ""nual P...,n,ylv,,,i. to """H,wo,Lorn Yirgi~i l "",I 

thonoo Ih<o~g], K'Ht~ Ol<y to routh_"o"lrol Ohio. 

In K",,- York Ihe '{i.ldk Clinton oont.i~, ot-hl'" l_i1. L.,jd"" the 

0>1".",,10 , lim th...., ocirlom >TO abuJl(I"IIl an d .. 011 pr""'"""Oll AJl(1 not 

mi n)' kinrl, ha,-, ~n found. 'flo,,"",-"", in w~th",n r,"ns)'lv."i~ ond 

lLorth"-""l.,,, Goo>;!i . , • Ie .. loe.lit,"" .'" hown "hi"" lho Illem!>.r. 

espeoi.l1y ito' \0"''''" thi<J. C'onl.t;"" mOlly loirly ~()O(l Lr."hiopocl , Ind 

pIlI",yp"'l... SOlLIe 01 th.,.., rn oy pTOYO ,..luaLI, for oor",t.lion pUT~ 

but """d mOl" <kto.iltld in",dir"tio!l \do," !Lmh u .. e" n 00 rn •• I~ of 

llI<lm. Tn ally 0'-'0111 th,i, ""'""~"(!" i, too 'fJO'LLdic to l""1~it thorn 10 

riu\ tl"i r ~l';'lui louS 01', .. <'0<1 l>rooi" ... , ~"'ide I_il,. 

'1'h~ ('PPM r!i~to" in .vn; r.".k 

'(;"ntl(!r tl'i> p,,,,,;,iollal dO'O'gnotiolL "" iIlelud e .1\ II .. 0.<1, bet..-""" tho 

La ... of tbe \roo WiUi "lll ",n .h.olo .'HI tile top of the Hoehe."" "'81e. Ill< 
I'1'(lp"""'1 r: .",. \irn",,!{ln o of Ch,,,I,,;c« at til< top of t~, Hod",.At" beillg 

in (]O\lht. 'l'iLo tle"i,loJ hlmal brmk 1to"'"0CIl U, o )fidJlo ond Uppor 

('I i" I"" i" N" ,,. Y o r):: h" long I~u t"""llni...u. It i, mxuife.I,,1 :J", ,'er)' 

01"",1), in t~o ('Jilll"" ..-dion, of tl", .. \ppKlaohilll VoUe,' [,om emtral 

relln .)' I',"ni~ t<> tho !(Iu\h..-coteTIL e_<tT<,mily o[ Virgin". Th. imporlnm" 



P .\lFOZOIC n.,.. AOOT>., 

of lhc brook i11 lho lalt!r rogwn , Ih"u~IJ jm'oh-illg "null., lJ1nlll>,,,, o{ 

,pee"', i, >no," tru lX indwatiw o{ ",1".1 o1lau~"' ;n Ih" \1\ar;n" life nr 

oonl.ri LUllllj( ",,.,.nio b~,iu, U,.U " ~P:" '" ;Il " "n IJ",;ng t il(' " " "J-. I b 11l m 

o! Ih e CliutOll in Nw,. 'Lo'" we,1 o( C1 i lLl'~L. K. moly. nl Ihe (' Iinto ll 

(nn ", of llw App.l . dJi, ,, ""lley ,.." "rc ,1<. l ilLg ail"'»1 oxcl",i,ely ,..il], 

l""iodie im' L",i o,," 0; UH' AU' lLtie io"" . ,.1"",., i~ II,. Cli nton f~,,~ ,1 

",,<''''lLee of ,,"0'" Yoc): the jlllrc ,\ll . "I;c i~e\", io", lhal per!.in tn lhe 

Z)'gol""l bo ' I1rL""I;"" ,; , ,o~e (Tkoc Cree\: ,1,,10), Ihe S<~l", , h.I,', IIJO 

Wil li. ",",xl ,'lLal<, . nd tho ) f.;li gobolb;n& Iypm or Paloooych" rOlnloi d", 

"'''" altor" . t" ,.ith the " r; ell y ..,mhern in,o, io," , Ih,1 m.. !;c up th o whole 

or tll< ]~.yn.l .. And W0100ll i,un., and o,or 9flp"r cent of the H""no'ler 

;. "n~ "" ,lo\(.lnp"d .t TIo<-h",(er nIHI 1"",1.1""" 1IWi,lolLlall",,-o ",oJ 

mel' t i'~ L Ih,,1 f" tlo 1;1.0 tlw,,,, rdcrrill g 1",rli ,·uluIX In Iho O;()U"'" or faunal 

,uppl" h.>H' . Il iml""l. nl, though ailn,,'1 1lI1i' eT'~ll, u'!{w<-tea \>eo,;"!! OJ! 

qU""tion , of oo""I,t;o" of {Orlo . tion. , na tl",ic <'Ia",ifi<,,,1 ;Oll ilLt" gron!>' .' 

CnJ".uL W-,nr",c -'''D }'-'UX.i. ', 1K,·.'sm~ ".-Tbe TIp po, Cliuton i, 

di,lill)!""i ,)",a f ro'" tbe MiJdk' and 1.0\"" Chn ton al'" in i l< lleognphie 
c1i,\d htl (ion . ,," h)" e,,,.t.l " '''1''''11 , b o' N\' \l,ed tbe oh. ,, ~,", I" ~o<>~,."ph;, 

' Tbi, ,.",uk ... ""u.,,'od '" ('h.d .. lek', l""pO"'] to div'd. til< o r<- Lockport 
Si l urian . .... bkh b. e.ll, .. Kont.H" 0, An';,,,,,U.,," 'ntn two ~rou]>l Tio • 
.. Lo~->r .:""ta,'<" <'''''I''''''' th, MI']'" p .. ,t or t • • )\odin . n .. c! .. and lho 
Lo_'o,,,-," )[,<\,,1 . ()lin\(.Ol'. b.x;'mi", "'th til . \\"10;,10001 .. nd, lon. , n" ond_ 
in" .. ith Ih. WoJem\ ,'mn"". !"''' or. bod un tho tQll of lhe Woloott IIm .. to". , 
th o .. U]~)., "'.,,,,tom " »q-inn'T\I< Y<ith th, W!lll>.nI>OO oh io .nd ""dl"~ wah 
lho Gat .. limo,loo, .. ~I<h I'" on th, Roch est " 01>01. aM tlou , oor"_nd!n~ 
Yen ~o.,Jy ",'Uh ou, l"i)])cr Cl!ntou. In OIl' opinh, Ill, m'>L( ,omruell~'bI<o 

, .. ,," '" ot: th', 1"6""".d .1 . ..... "". tI6n " th e ,..., ,,,,n!t16n 6! th' . IUan"" '" th' 
""">"",, " "te ",."" ''', nnO,">"''- To'onM"nol, 1 ;"'''':OH< "nO '"" Will'",,,,,,,, 
. h. l. c.lhOr thu with tho ",""b-in~ l.oclq><>rt dolollIU, .\ . lor u,. "'"'!";n~ 
tnno,'aU"" ..... <an .... , out, th.t 'he,- ~o ,,'" tlt the ""m''''"", ,"~'*od In 
tho AO",'.ch '.n rox;on . m' U,., ouc , 'u'y 0' , h. Can'on .nO }(odlna !.,."., • . 
lioo . in /<' ''' York .n~ Ontorio tanJls ",'!thoul 'X"""",," to ,ho~- Ih. aboolut. 
lnn lid!t,r o! til , a'~"m'n .. p,.,..,n"" "1 CilAh ' d, in 1"'0,,001 " . Ih."" TId." 
, t.""""t i , ~. '''' "O,ct !'o"" « rUin ."on in tIlo ... ,u, ,,,,, and "",,,,,,,,,,,,, 
of >omo .,. til. ,1''';X''I.hle " .. ,,_ ,nd .1"0 Ih. I.d that C~&d,,'!ek I, n .. , 
.~ti~] ,. to ~",-.,., .• tho d' >ti",t .. ... uI ... fI., i , h. ,.. e. ll<d ,11~dl< Clint"" 
Ch. d ... i,!t'. o l~or"' k;.o pr.t"" .. orthr , ~ort I_ Ihi. eo'" i. I .. " .. I~ onother ~ooIl 

tltu " .. tlon ol th o ... n • ., 01 I nl,"",l"d" ~ i"']""'t.n\ <h,"~" in Ih' cI ... lft, .. _ 
ti6n of !.,..m. ,ion . ... llhout "'O<;In110 !lei" " "" ].1""''''"1 dol. a nd • • ~orl<n.., 
... !d< . nou.h to includ, an 11, . ooo"o'".~ .. , ..... 



J"'l"'rDI. In ._1 ~~Ient ,h~ '11"" f'lu"<lIl , .... U, ~" ..... J . II,. proctding 
di<' IO&M oi I he r'''''1'- '.fbCJu,!l;I. ,.llli ... l, 1 ....... 1 .... m.I'Oll> U'e ,,,",,,to<! 
~)' HNgul .. ,t, .. III II .. oli_..,!>",."" 01 ...... t.in ot Ihl Up~, Ch"ton I."n .. 

\h •• o l, .till i\I,u~d;ml .. id~"". '" .h",,· th,t ,kPl\"H. "i\~ l"""il1 illd,oLtilli" 

",..,,... Of k,.. d oul, =I.i" oniddl" a,\J l.~, ,tlli''''' of t!lI' ti" .... "·UI to 
t)", "".111 ... !\ Ai faT.' I,it.tlown, )1,-. II., Ind to th~ " .. , ,n ""utbom Ohio. 

Jklth or Ih<lii~ d!..<l';olUl of th" ,wtm.] CI"'\on n1:lf"'" ..... of dtl""'itioll 

' ''' 01 the Jlul![<l'Il<>lbi .... Iypu< .one, .·hi(,h ~.,.,: ... I'U"'\1 AU."ti,· 

I_v".; but n u p ..... ..!i,,)( AIUnlk (;1I"1i," I.uu i. ~nO\f"" .u .itl'~T 'of 

,I ...... OUlly.ng rI., ...... "d ool! one 1m. ~xlt"Jt ~J • diJr.,,,,,,t path '" 
tor •• I!lll"<)m U", Appobd ... n \ .Il..) •• Ohio. 

\, r",riOl.uolj "' .... rkcd the ..... u..:rn t~"n. r~'*'tedly landed ... J 

. lu,fI.lol ... ilh the ,\ t1antie foo ... 10 -'-'P."I'fI! 110<- CLoWn .reo. of 
.......... " Ind .... n .. x1 N~ ... Yort. ]Wh th. nO)uoJ ... nd t.h. W"""'U lime-

41une tl11nu "'e 01 """d'<"r"I> origin .nd tI,,,), ... ,u.i~ nno:>nton"" .... l tI> 

I""i, •• 'I •• ~m<>" .~I""'. };yi>lomly til ... ;".~.,,,,, .... n ";\110, '''1''''~V>l 

b) IIIlm~ l, n.1 hIoni"" (,on, th. '\1'l"loohi,,, Y.ll~ _ of tho lime~, tho 

1.\111 tTOtlgh .. ~. nol ,,,bm.rg~,] .1 Ih .. 1 hmol. '.rl,.. n",·h .. ,u .hl. 
I,,,n_, Oll ,h. <lOntMl".1", d_ ,how <lOn,.min,!i,,", "nd mixture of AIl.ntic· 

~ ,,,I .outh"m bu,," .. , Ihl ,,'. eo.nllOt '~.dil .. ~"1" Ih. e(m,;o""n that 

ill. ~ .. ri~. ",hieh 10.,1 hpt u!~ pr~i~s hw",. "I',,,t " •• no .. d I""" 
Ie, •• tTtI·t(~. 

r ...... cllo:8TU b·.,,;~-~-'It.. f.o" ... 0111,. nOCllHb:'f ",.J.. '" """'~rn X~,,· 
\'o. k, ",I,ere iU I_iI, h"" t._ ",,1I!'C~ .... <1''''''''ly through.-rly :o 
«ntury. <l')mpnvj .pp".nmRI~IJ !'J5 .p.o<106. :> .. r l! I lhiTd 01 tbi. I ... g. 

n,,, •• her tOO!!." 01 l In .... , ~n'J one <>f .... ieh _II££"'!'" only. """tlo<-rn 

origin.. h oiI,er "",d .. the l:""hoi.l~. 13ryolQ' ... "iU.,,,,t "'C<'ptiOll '''~ 
'" 1M d Oo!tI, I llIed \<, 01,)." or J ..... nSt' pM' .... <I.I~I"' in ...... 110'" ""~ 
... nTh .... " £oHn. ll<mlo-th. Wold."" ,bol •. 04goo.1 hm",IOUt ,."d 111_1101<1· 

t "t~ •• d ro.mdi"""-.. h"",, hun", at! ,~n~d~n\I)' ~;O"'<"<l II i""adi~~ 

110m thl OO"lh. In I'ring ll,. J./""]"';WT lKlrlUJIl oAlllTArd 1."", ito tni""] 

h ..... hty it,/au" .. bee<"ne> rapid])' 1.",'0 ,h~1 dihW"I _...:h ollhe forma· 
lion ,\ I.._liti .. In Way'" rou"l;-, II "hieh \I," flo,·h .. Lt., 1.1 m~ int..i", 

jill tiP,,,,1 hU!ologioo.l ml", hiW \(I l'f,.~.! In>>te tM~ A nI,h of II ", 

• 



'" 
O»<;'i,.. ro~nd in WI lOlmot;"...O 10 ~(I,n;J~ .. "l AI rlinton ".-.), all 

Ib,1 i.lrll 01 1m, felll • • hM! ploMI. ,"ull, ... n Rwh • .t.. IaUD~ .,..,..,;"'. oj 

.boot a ,1_n of ,1. lh'!03I)Io ..,hi(h OI'f'U, .h.", UI hlgmcnb'l 100ugb ~Iin 

I'fOOgn iuoWt l'!H"hl,i .. n ID ,b. up,'" or n:;IlIn~ .. ,.. "",J. 
,I • ..:m)b'giy, lh"" .. ~ Inlf.r ti,., tho """th_I.,..,,'" !.lit or ,"" .ll'~ 

latb .. " \t.,ltl .. hicb hl(! n.,m" I~h'" tho in<Ulbu of nor lhwe&cm G"""EUO 

by aD .\ tLonlio }fiddle Chniun f. u ...... . nv~1Rd in diNctiOD '" thol th~ 
0""1"- \oo:.I,,!' 1I"U flUf'rs..! _ ,",..; •• I"" widr .... bo~D II .. Adiron_ 
daw ... ~ wntnd Mntu~kJ ....... bJ"'t.. ... to Atl,"tic mbll"O>"E"""" 
tll...:.u):h ~ ..... ~ oorlb",,, ;~I.I. ' 

The ~t""""j"gl.!' few (t."v Or Ih"", fragtunu ( 1) lI,J'Oroo. tbol I,.,,,, 

bMn otIMn6/! [" lh~ Ap~.lAtlllan Clinton d~poo!t. north ot Mobamo. ""' ... 
in .be ){. tYPlli ",II<' 01 the lip~t <,,;"'"',. On ly nne or t1""'" .p""imo!l.l ,. 

)J>o>:'ir .. . Uy dtbnn inoblo, ~"d u." i. ~("r",l 10 l'~~H~p"ritItJ ~'P'''' 
1011 ... ,«, • oh"lI(lomt!fi Il(l(,h ... tor 'l""';"" II"h.UM" thi, i ... ,"onturo-

IIOTIlO ~I"'nver uf t~ 1(>I1Ih('Tn 1,,,,,1 "' ,.,'"th~r lI,;,; '1""W,' rangell 010" 

In tho ~tl~ntl" u.! iny.,ll"t\ )Llryl",,,l ",illl it •• """,i,t"a f .. nn., ""nnot h< 

'Ati.I. ~torily ,1.I<'rl'lIi",,,) . , t hi, tim.. H'l' l>-"ollt ,no in ink""'! and YI I". 

il U ~ iuh!e !oM\1 U"t h~II" other fOOl!II. in proring tho filleh""'or age 

"r ol 1'"1 lIQIlle PUI Olll ,o Upp" Cbntoll .. rl,yel"pod in PerjjJ' Jlrnni. 

anrl MAryloiond. 

I" U,,,I!_d j101"11.~n Cljllt~" ~f Alabu"", "njoln, of llry"""" are uth" 
oomlllOJ, And .~" '!mill\!'!~ rh~,..'\M' to I"""" {otm<1 in lh. WoiwU hmt~ 
,tOIl. in ~ •• " Yu"". Hul >lOll< I>l tb, ,,11In ~iJld, of {_ii, .""",ide<! ... ,tll 

lIonn ii • didincdy Atl.lltie typo. n ... id~, th. Ahl>.m. d ....... t. ollhi. 

II/Il! ~'" VJl"ntO'd f1'llN 1/1. ","11., ,.., ",,1 .. miL,. uf tI" )h<ld'" ,\ ",..l~ohj.m 
("lifl t.on lrough by 100 .... I),an IIw width ru,)" SlAk of 'j,."" ","",", in which 

.I"J1Of1tf .. r C'hutDlr ocr ..... Im<* ~nli",)y a",",t. It ~pp<'a"" lhenlol e, 
th. Abo ... ..,. Chnton flOm .. ar, "'.l i,...ly _Iho,n in "ri£ln. 

1I .... rhllft \0 lhr- no,bene. t.0Ull0. of N~ York i, i. 10 be o1l5er<...J ,h.t 
,n tht ..ol1 ... lionl mad_ at f.ooll;",,'1 ond 1I""bew:~, Iii .. f.Ulla .... Dlem • 

• 
• boulllO ~ <It 0.1 ... ..00 .. h'ilQml'" . r d ppl .. h,,,,, that we ""Sard • • 

:\onII.\ tJ.uti. 1~')lt'I.nd not .. "",I"""D. TIt" """ .. 1lii1lD i. hi""" Oll hro 

lid., (I) IfIDft .. r I .... m arc f itbtt 'l""'ifI",,11J the ~ • ., Ot h.0\~ I~.'r 
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.1.,.....t ol1i"" ab""'t .pori ... !<JUD'] l~ the "rp.l.o<-I'l.~ \' <tit..) ~IOA north 
or T.~n.*.; (2) non~ or H,,,,,, hoo. t...-n fo~nd ill rook. or Stl~rian all" 
Itl Ih. Ohio nd )Ii., .. ippl ".I1.~,> .. bo.. faun .. mar boe ,""M~ntI1 
m .. ed It hav!llg inv.d,d th' ","ti",nt from th. t('u\l~ In addition to 

theoe 2(l .1t]'''tic 'P*"i .. th. iypi",] Hochll"te. /I,,,,. hlolndeo • ("... 

l>r.ol,;ol'o<l., 11(",1>1) ('klrintl ., X"d'ff.'pi.." y..<ifUf'ffl;", .!!~ 81,opAt04" .. /" 
pr.!ijft,!., ... },i,iI .. hi!., ""IllUI"" ill AIl.'lJltj, !~nnM «, tbi. til~o ",.. rate 

Or ,,01 loun,]'" oil ill .. ,ull,.r!! {.""o. ~, Io,.. Lppot :ii'g'''''' t iN.. '11,. 
0.111,":u1 ')o ';II ... hi ... , ..... " .",,«ullll,,, 11>_ bod.. i. b~ ,,,"mi"l( ... ftl­
c!("1 "'tnllllUll<tttiOJ> bon, .. " It.. _\Iot,,, ... d .. '\onl .... ,. .. during 11>0 
~od,ttk1 and Inn"}"",,o;! .ogo. oj lb. Ul'l"r Ch nlan .,., to> perml; 

(u<.h ;,."r<D;ng];ng of fa""" .. The ""' ....... Uou btt .... rn ,h~ two ""OS m.L" 
hue .... cur""" ........ o...ru. ... "tr-.tI. l'oo.nO)·I\'I u" 

A. d .. ody 1(J(li· dod tho UrI""" Citato" ...... """,, .. r «<"" ... 1 th",,!!b 

""'lIlalint:: • .mn.D,,,,,, in Ih. m'ddle " r p"l ... hi.~ "nd "a'gh<n,!' 1'1 •• <.u 
r<:gjo~.. UUt lh~ o .. h. iden"" ..... n~, ••• " md,~,( (" permit un .... tnd 'ld 

ln~ S~'lOlr.j bl.,.,lmg of flU"... MM of tht t"1W;!"~;~1l w • • from th~ 
rI'( ..,e ..... ,,1 .",) '" ur~ ,,{ t],o 1.,1", <'<"",,,,,,d tTl"'.e,.. t~.' 'ff'" helt., 

It.rde« . ",1 h. , n .. erlihle to '~ Nlgt'. j" ""\'i,,,",,,,,,,\ t~~n otloec d •. '",. 

of 111'';''~ ~"i",~I .. A mOllg tllom art ".<n1""hm':'~, 11';"""', T'. <>",,,,,.'" i", 
)' ''7vopl'''''J ~", .. 'I';,~, lIyt1W,I"" ~ iDgII"'If.>1, apecl •• 01 Ooi",,,,",", 
1'Itol .. ft .... " t.,.~I.", ... ad lIo,""'.Hr./,.. J,lp/I;"'Q"phlu., ail of whi'lo 

IX'CIIr " ' thn l;pptT Clinton 01 ~la1"J}.nd .nd 1''''''I)'I •• n;. 1m! not. in tho 

OIt,u \" .Ue,. Tt.. DlII< dondroid ."oJ r<tJnlatl" l!ro.I'IQllI .. thai hue I>«'n 
~~~h.:d from I .... RorhodrT In ,.,.,trtn 'It .. "!Il'k ... "hol1., u~1't...,cdod 

La I'Wlh,", ilihl nD faun •• e'c"l'l (lOrIo"pI! on. Ot 110"1> _mopnIi,,,,, 'rrci'" 
Qf f\oC\y<ln<;mK "hirh.", found . t", in the 0;." •• <,,\ tQl'n,o[, ... , i" Ontario 

and tilt D ..... fi"ld i" Obio. Orapo:oht .. Qf tb~ "'U' t )]lO.o (\0, ~a..,..,<, 

oo:ur!n II>< Alan';,' f .. m .. ~f tI,e -I, t1,0ugb It NUlt 1.1< ",,,f.-..I U,.t 
th';t rWI.,nl a1'>' no, rommnn ill th .. ,\pp.l.cll,an Chilton fQ """;o",, 

I ..... it1 .. U!O ~o or ,uor~ ,PO" .. ;lI Ilk' n""h~.Lo. I."na "I ",,,-,ten, X.,,· 
York ""hld! ha,. r-ll picl.;ed Ol1t ... prohlhly h,,'wl! """" Jmv.d lro,u 
t~. wt thi. I.,.~. inohlde. flr. Of 1Ii~ peJocypod. thot .]'" . ngg .. 1 .11 

"IIf"'~ '.11><, 'han 0 ""u,hom 0711"'" HOI." .... I~j, 'I"O((lf"" moy !in.11y 



,,, 
ht '],·"' ...... 1, il ,.,,",,' be d ... i~d 1""1 m",1 if nOI .n <>I tbe l]", ],,,,lu 

,,"It'H''''~ I .. n ,,-ry el ...... ,,01 l'~rI'.I'" ,,,,lill i,,!!,,,,hll>k . Hi .. in Ib, 

l'ILl.("nlolln .. "j 1'<n"'yl ... !I.;', A •. rd. IL ....... ,", tho I'l inton pd"'ypodl 

t "lul", tl_< ;n,.,,,,lil;.I;,,,, 110)\ "n ly fI/ !J,ci. ~trUc111 ... 1 ohllld". hut .)'" 

f')la"lilll( lrlltJ, l~ cjr """'~"~I'1!ic di,trill1lti'!11 .nd th.i, wIiie,1 r.0l:' 

l,:.·f'm, th"ir (""timon}";n ql\""tl~lll 01 ,oQrrdalion 111')' t.. I''''l",rl) "J ')".' 
,i.(.cd .lId <T.lllol,d . 

{jtr"" CLI:;ro:; FD""J.UO):~._ ('.,~ti"'''ng willi the 1" .... Y UTk "",,!lOO, 
Ih. r. ... , ,,[ tbe ITI'P<'" (' lift!",,, fQ<IJ",to""t;, fh~ II ,Ih.m..,," ", . Ie .. "",~. 

rill,,) by o, .. iwid.:. Tn I~" ...-,t'O" _, 1;,4~t<-t tIM: m .. \\'iUiaw.,:", i, 
n·p.-nted ],yonly u,.. a, ..... oj, t-t. of di rk groptolitl"-t....rill,l; ..... I~ 

.. b'rh Ii"" ' IDtnodIJ. .. ·ly bfoIU>ll!h th~ l",ntl~t\('1t lim •• b:mo_ (:om,.; ,,*,,_ 

... rd froID no ... .,.l ... ti,,, ""'1,· fou .... tio., ' "~n""_ 11. it. .upJ"""'d mui­
MQm of 0""ul 100 1 .. 1 in ,hf Jffl" "'011 !OJ l ... ltp<lr L, Bn,,,,,rh it In II" • 

.,Pll j , a .~lly lm..,q.,no Lhll .11 .,,... If Ul~ \'\ 01.(11\ lm .. _ no. T" Il .. 

"I'" cl J ..... pmi t~ \\'i lli''''''''n thin, i() rapId!)' .~ (l (hl~,," '"' jllutly III 
Iilho\ogLcol oh",,,(~or in the 10'1;01) orl h· ... "·e ... d 2; mil ... (h~, int.c,,'tn. 

t .. IWt,oQ Ihi, jA"", out! tho ouu'wpo .1 ('\i"Lo" u,,,t .",no ""lib. ", ,,I. "' 

(0 iL' l'''''"'''''' in ,h • ...,lion al ,holalln }ll",of, ll. o. ,." Ihin\; j, l,jl,[hly 

~robf.b l ", Ih. 1\",lIi.n1illn oI,.le i.I f~r~oen\.!,d '" Ill" Ini,,,) "-",ti .. ,, 01 thu 

Cli~ (O<1, !.hen il 1n".t be iJy tI'"t Plrt yt,irh btll''''' mIlt lito ooJilk j,~" Me 

00d l nd ,,-,tc~<i, abo ... tlor ore t<> ... ",~ ",~l.t.ct",inNl h~~ w II>< on,lying 
IS {",., 01 w,.<l.,.}J....! ... (, ..... te ~D J ',,,<lor , .. ~ .. ""' ... Io.lc. 

YaH tita .. iO operi ... or ro.,,16 II'f'rt ,,,,II .. IN. ~y u .. · fIwIior •• thor fl'Otn 

It.. ~_Di.h !CIrl.w.~ th., J. r"lJIOt" .. 1 "'tth It..· "" , il> mining Ih~ ""lui. 
b.d .1 Clinl.oo. F"'m """ If. I ..... , r .... or ,Li. ~h. 1o lie. I><I .. orn th. t .. , 

'-"'" bPo«ht.,., ond •• w.", ... n .... l h.' Ih_ m,ner Lhoo' no m"", lhon. fOOl <II 

two or tb •• 10.,1. Lbot owrh .. Ih.lIl"l'e1' b.neh i, .ttr !"truby.,J j" t!l.> miJUn: 
ull<rd,w. Tlteul(h tl)I)t,l olll" !oorilll ':0111(\ rroltll~. n'f)r of (h, ,niB." 
j, ""rt ,in th,t, f"r l of Ih. '"\llk< Ilou j, lram (]," ,b.l" paTting'. !,,, to'_j 
"bt ... Y~l tho"';' no ",,..n/i,1 ct,i1'c","~ bcl'l'tofD II .. I.-.., jf, found ,,,,,n ("(li. 

nldr . 1"'Ie nlld ben".th [1>< UPP'lT 01 Lh. t"o (>(,liti,' 10."0,",. 

Till. uJ olhor ""\fc."i,,n> c,1 " ,,";1, nto(\<) at ('linwn I ,.., .~, .. ,l iJ(!(I:r 

unl",rt.u( in <le'~rm;~ ill~ II..; ~~ .... I."r.n ' vf ,r.rylond (-PI'"' ('\i"",,, 



I'<>n ... to ll",'" in Xo~ Yod .. , 1.;,I. ~" gi,',,, on 10110"' ''' 8 V-g'" I1",~ 

"-,, .'" 00''''''''''<1. n\"'~ t>f.rt~ 111><ly " , 111 ll,o Told;"" 01 th~ ",,\!tic iron 0.0 
."d tI .. "" .. lit"",." ,)"1,, thaI ill"t;m.I<,ly a>oo<latC<l "'ith it al Cl in"," 

I" tb . tWico.l Wilh. ",""" iI,aloe, 
A"O"hDl!: 10 p~t COl""plJOUlI tl ... mo.! ~h ... ctM'i.he fo.,.;1 01 tl,~ 

'l\' ill! n ohale i. 31_9<111'h" cliIII~. 'rt ... ""vlo)hk <>f<'1In in 
tl .. ""litlC iJ .... 0, .... nQ. l Cbn"'JI, The Wi]1",n,oon.oo bn Ihe mt 01 

the r lonton """H'On'''' ~( N«tlmooni .... (f'T"bohl) P. "'9""IIf.I .. ,) _I 
\he "m~ 'pco; .. "","un Willi Ih. l!o<l<Jgul'h ... 1 ChM(oIl, ,\ \hird olu t­

oct.,.i,\i,· f ",-.. il ,~ . l !. f~Ulld in Lo i.h ;. n ,upj!OI'e\l1y ~" ...... pee;," ot 

I l(hA~ Lt ..... TI, ..... th"" .,.....i ... _I""".ll ! i~ ,I"", Qt II.. I,,'l lhol 110~O 

01 lh~ oil .. r 1""",1; .' .. " •• I$l .... II' t1"", in .iiJo<·. t1w ' l) l'"",1 W,ll i.",."" 

Ot iu ,he .b.J.,'O ~hoL . ... "10<" '''''' "'ith U,.. ""line M<I at ('Iiu'on t..·md to 
~".,tt;Wj .t tb..,r t<"'''"''~;r--o b''''Ld ~~f[j"" ;m .. ubi .. '"",,, ~ bo ......,u1, ... """,. 

1trt>JW>",J)t' ily cot II", ''"'' t><o\I"_ fl"!;l'O'ling tho <>Ih'r '"""I. 'Jll.olh h<'<h "'e 

fll .Y .tlollhol .... In Iht 8 .... \001' U\Dl'IJx:.T ,,{ 1I .. ,n ... ' ,lNliJo<lI! lm.<h ,non 

,·Jot,.,l~ 11Ii ,,) In .u",,.j;I11 l 'o~,I"'I~", t md Jl od,t6\O t 1I>eO:;(!'! Ill"" \() I"" 

~I,h'r ~!iclcllo . /lcll,Qwc' (ll'llt<m ' j><'o;,," 

Inllw IlIOTO Ii",)" 10'''' .. ·"kh l io, Iron, J \0 1.\ 1",,1 .LoTt lho ""lio.ie OIt> 

. 1 (' (,11100 i •• ~ntbc, I.u .... A "'tn,be. of Ih" 'l'fIC;", .. 1 lht unJrrlY"1f! 
I..d ~ In'" tJ,is p)nr, hut tJ,~ ,,,t,,,,lucliun of (oJ'" Q' H ,'~ QtI~r .~u 

~i"'" ,t " distinct " iptoet ttoo l oec,~. to be quih ~h..tnoclc.'oI.Jr of the ',HI,," 

\""'08 , he •• Mod toTn .. ore- ,);."."u .. U~ <I<Y""''''''. /Jil!Jb.J ... bUQboo, and 

,I;W(/MN;,...... pi<i/".. .. ~. \h l'<'<' J>1Wlfi< m<w oo.. or tho 1rond"'luOOi u d 
Il..: b",t.-, t.""... B~\ Ih. nll*l abun,bnl .nd ~I"'l the 1rI()I,I otrlking of 

Ih~ " .. ,. thillg" ;. \ht ,,,, ,.1 I·,>J"".~'!"" rol..1""'If .• ",1 \1.;', nln"'O' '''', 

k~"" 10 be "",,[lllt,d lo tn;, ."",t . 

. n.~ lI"u~ul ~u ... \001' tnd . . .. 1''''''' 01 t1,~ l1i"1<>1I ...:-cl,0" .< (Jillion, 

~ ..... ' ·orl<. ;< gh"ll b..to .. roll.,. ..! b} ooI ntunat _t_ 11"""'''l! tile 

""'lu.,,, c of bod •• 1 U,..,,"ltt, Wolcoll, J.ak"loori, (1."1.,..,, .nd rTU:::~r'. 

,."lI"on n.y. C'rcck 
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8..,.,."" > ~ C ... "0~. lI . \ ' 

CII~"'k U"U ..... 
.. ~ •• ....- ".d, « uod«.,m,1lO<I bill H l<I<ntl, ."'.Il I~lokn...... T 
t'l>".,.. Olln"", 

,. Co.,,,,,,,,,,,, • •• !\dot.no, r.,h., lhl~ 1><d~ od. ",Ith thin .hl, 
ky .... (11,.,."1"",, . ".,Ioto.o of Chld .. lc~), . bout. .• _ '" 

I . n ,d ~\1X Iron 0," 1>0,1. ~ n ,d wUh b.o:>I<,n "moln, o( """h, ... , 
Er,."", "..... .. . ..... " .. . ............... ~~ 

;, Thin. ;".~"I~rI1 bo<ldot' .. k ... _ ... ,,,1ot""" In _WO. 1 .. 11 
"n,1 thln" ,. ,'" 01 . ... na' .... . ,halo ,. 1011'0> b.Il , , 

I. lI.,d, . " .. k" 1"'115i~"'" ud ,1.,.., .,,_lItle 11. . .. 10<1,. rnU 
01 ,., .. oJMI , DI.n t "kO\~ cd.DlU')' ond , I ... ""<iet<r. 
mlnocl Jl~ ..• ,.... .... .. ... _.. . ..... : 
(D<>l.' _1M! '1 p'ohoolll, •• " .........., 10 ,b. I rond"'lbOll llmr_ 

'!»nul 11 .... ,0&1.' .. OWl , .. ,b ........ . aDd ....... (J( .. ..,.,.. 

'OIl" aDd ..... OJh ........ 
5. Rill" <>r ~Isb 'b'" 1I'llh 1M ... , .... '" KDol>'. "'t ... 

I_m l,,,,,,. ,-..... ..... In!' III , ... 1Ill4d1e "'In!; {.-II" 
i'<Iluo<,c'u f'OI._~ ... 00' ... "'11<1 """""f ......... , .. wtf~ 
-. .... """"".l"fG p"r!o< .. to, ., ... ",.."""" ...... ..et. .... 
I'ldl.o"",.loa '1,"", ,1. , oto'. At 1». .... HlI.c , h ole .. it~ 
..... ~< alld 1",,11, aUfer.1II fun., In ,l.dh", )(~noc"pt_ 
.~d <>thor ~r'[>lollt .. , •• "" .. ,_ ... , 11 

• Ooiitio Iroo ""0 I_II)- In ,wo lwol. with .. f.,..mr...,uo . 10 .. 1. 
~rtlni; an~ "",,"-, lon,1 ~u .... pcW .. In 1>0 .. , -. .. U.~ 
(Bods. ond G _,"pond t~ Ih. Wllllom""" , h,I< of W..,."" 

Coo.nt;o-, and '0 'n o ~ .. tlllOt>ollol .. t~"" , '""'" In ~ •• ~ . 
., Inn' .. >toryl.Ioa, 1'1 .. 1.10, l< .. t •• ky , on.! Ohio.) 

ll!ad!. ond p<a;Tl!, '''''''' OllnUln 
I.. (:,.." Islo ,ho", and -n:tllll ln IUd.""", I.,." .. " m..t !>orron 

of I_nO; • • _~ ._1. ....... , ........ 
I:n""~ _ .. Indltoled b)o loe Of ~"P w.D: 

l. Shak "It It _ of .... hlOIle ,,-, 

1 OD<1do. <OJU<Iom . .. 1.O ••• 
O. """k laa 

..... klon do.", 

81>lll~, iJp, ""_ ..... .. 41 
Do.rk o.b.>le • •• , 

r",.t"" 1 ;~,ostQ'" L. bo,t,."., or nil. 

.... .. . ........... , 

• 
'" 

A, ,ndi< .. W ,I.<w< in Illt -..:boll ,\ CII"ln" 1.0<.,1. I . nll ~ Q'" "'T",lftt~ 

with U," Wil!i.m""" .hale. ~nd t.e~ . ~ ~n~ 7 wjilt ihQ Ironllequolt. Ho1l" 

oytr, 1:00<1 3, tho oon~lOlM"'tj c rod n,,~ ore W. m"'t be, yotlnger fOTl~" 
li~n. II ,-"n.-i,t;; 'u.i~ly of <c~>r~t..J e.;n(llrl w lu,",,,.t. . nd fUI1",.,,,I, 

of OOnlmru, }!~Ier ohalo }l~JOa, Allhollilh o"ly • ",u.ll loo rt 01 the 

motr";al rol1o<,..a from Cllit bo-d "', \.0."" J1Jhj ro:tt-.j I" .1"~y.1 1 .. " "ill" 
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flod_lRr """ i..,. "~r~ r~;lM In it l'h_,.re: (7,ill>tr9P" ... ji.o/gI~. 

"lI1/oJ'I"D .~!! ... jvl ... llfJI",t",.ull6 g"',.,.;i/ ...... }:rid~lryf'l' "'Iid~, I, if>­

(/'''''' .... I"''''M, Ni<Ji~I_,JI. il~,,·@., PA .. ~~ <..-,1""",. l'aell,.,/id,l'(! 

......... ..., and (J1~t"'Op"M ,.Oft,]om. D~6id"ll thesr- tho." ".""" "P"'illl"", ~( 

h'l ,.-idoc <l""j"" oll'lo" rl0l",ra, others 011 Ipte" ... 01 )!o<k(Jl"J1'. th, t nlay 

be th~.V ~,I,,~, Ind ~ll .. ll) I fe.· " I " >po.,j,., ", llh inol'm" . lion,.;", 01 
ot",'T el."",. Or<:' nil! ' Ild )K>OrJ)' j"""'·r>e.l AIM"E tj'ffl) i . .. brl~hio)Xld 

li~. )Hilfr<Id.!Il<> .~ltU~, fnog"""t;, ~r t. ;IAb<teo Jlrobat.l~ b<ok"'t:ill~ In 

Ct<!y"' .... n;":la"'~N and [)al"",ftif", d. 1i ...... 'W. Abo t" .... Uft,\.-, 

bYm; ........ ~II]> <:ottl<.. Furth~r ..... r( b d ... ,~tI<:'fI, .. wid re .... l otbo. _pt<:!. 
" r h ~~ dr •• jjt'rapLic "'Kui r;..,",,~ bQj i n th •• bvn~ olanJlhmg of "1'["';:11)( 

... to,.,. 11 "'_-.nod uDI._ry Ii, .... k odJ;h"". ' proof 01 ,h~ R",,'-trr 
il!8 .. r Ihr rrd 8m "'" brd. 

III ",.l ing thio a..:ignn • ." " I \l,. ,.,..1 /I"" "'" "'-1 to I"" ago <If ll,n 

n",'h,,,lR. ,1 .. 1. it i~ to boo un<l~ra\OO\llh\ ", ",,,Lrnlplau, me,d y a ".i" 
f,lllo"" "lllle termination "r h <:lllcl"luIJit lim""t<>M dCI""\li~n m ... !'<low 

go ... 1. ork. Th, ,,,1 flux 0 .. l", ~ &"'"<:1,,1 inSly ,,"0" Id rOI'"""nl . '''nO J'"rt 0/ 

lh. 10"""< h. 1I of Ihe ll <>o;~kr , hal. 1"..1 111: Ih< ".<rl~ing <tnJ '!<JllO in 

[be Cl inlon .. di on In " l'mo<:"n\ h'.t:I' I'f p~"i! ollh. n ""t.,. .. r. 

(,I' ld .. i<~ J.,ui,..l tho I'~ .. ..,t<" ~( to-d. "'''ftotf''lnding M,.ligrl l'ltio;ally 

to lho H""h~~r . lu.1e ill tho -.;001 ~t ('Iintnn. 'l"h" ",-;,kI,,," oi."" hr hi", 

ill ""Pl"'rlof h", ,,~ ... ",n .. '''' ",.'nl, o! OO Pri''''' and a1tqgct!n 'All''''''' 
.ble ._.lion. rt"1lo'r<h ng I''''''''''';'''' 1, ... 1,1" .......... of ...., • • "" ... rr."n lb. 
lop of the Clinton in goib)l .... 11' .. .1 IJ'(IIn Il ... .ltCikr. We, on t.hc controo,,-, 

_ .". nlld """""", .ilh~. ""I",,,]QI"I!,,,,I ..,. rIo, . .. . l, ler .n~ .u<h ''<'D_ 
c"'",,,.. 01 ........ , th_lop ... rla .. 01 tl,o Olin ..... w .. .,.bj ... to,l ILl.....,. 

rtuf.ion d"' ing Ih. ~" , .... rdl)" mcn.~n~ 1m .. milked 1» I)", Man,. 
brl",...,. it. top Ind U .... , ... l" ,'ping 1», .. cl Ih~ ~ .. < .. , ... "n8 l .oclrp<>r( ud 

r~)'''f:u [",,,'otio,,,,- 11,,\ •• co"",,wmly ),'I'pco~1 '" such oUM llWi 

.',,"u~t of , ,, .. ""u", ,,d ~". "'1"O'l'anlli,'dy ,n,ignifl,'.ni.' 
In this ronncchon j( .houlol ~ I"nk'lnbo1fO!l th.l Chatlwick h .ilod to 

rf(>]gni.., Iho '\'illi"",,,,~ . ~. Qf ,I, " "" Iltf~ iTO" un' I...J at Clinton whioh 

'.\ xood m~.J.rallo>~ of to. . h' .... ' 1~.I'I' ..-eIol U •• n: .. t 0# erosion ~. n'VI 
10M: _1od. 01 Palm __ 0,,.&00 I, ... """ , of , .~ ,," ... n'" n""" .. "" I~ 
.. I .... ~rl .. biro. .. deKrllle<j by t"1,\O~ 10 ,100 anl •. h .. of th ..... _~ 
a ..... "' .. r. u.;. ",.;.ta'a . ' Po"",,,"...,I, 1M .. ,,'" thtou_ ,,1tet1tar ~ ..... ' 
• __ ftC bed I> 0( ~ Lo .... k .. ', ~,on<! _« . Nh .... l.JIpIAD lonnaU",,-



b. Nrr.l"oYl "ilh II., Y,,,mo i,on ",.. thot li",.t II",]"", ol'h, \\'olcott 

lim""]",,. or ]ow.". AI<{I th.t h. ",'ogni"", t1,. I ",wer ('lilltf)ll g" lu. ~"d 

)r"l'lo",,~,] ,.) ,.1 ..... no. d""btl"", jr,.Mortt'lltly, .1'0 tho ":lh'hillo" 

,h,l •• ;11 lli" .\lldole Clint<m " "'lh 3",1 " ... 1 01 Utic •. Tl""" nli;opp~· 

""", ;",,, IJTol.,b\~' u. I"foly ""pm,>-itle for th . It<li,1 in :;r ...... l ,,,,,,,I,,,, Joo,; 

from th~ top 01 tn.- Clinl"n, ~o! .houlJ .'C o;orlook Ihe \1n('<l,,,,,,,I,,d 

r.d t1lOl Ch"d"i"l <lopOll,]..:!for hi .• foun.1 ",·iJ.no< from I"",\;li,,;, in 

O".iJ~ ""I He,liln<r oou"ti .. "'''inly on "it~hom in tho 0~1 ,0po!ls by 

Y~"u~.m "nd 11"11 
JlIuglll": from "'If mm iTIvo;;\ig",ion, mUle of Ib" CliTIIOI1 {,,,,iI, >0 for 

roIled",1 .t I_litlt's In O,,<id. ' n<l lI"r~inwr "",ml;" .. iwli,'nt"" r",we" 

Clinton; 0",1 ;Il t1>o lotte' e""nty t1>or .'" .11 01 Upper Clinwll ago, 

Oh\'ioH ' \Y lh,n. the , ... tward thi~ ";"g of !h" Ctintnn i. mainly by 0" .. 100 
'!HI eon .. quOI11 h. 01 W.ll'fIlo ,I" holton, ;1' 1.,.c1 ", ITom Ihe 'op. 

Os/",ood 7."~" of Iii, CI;"I~" 

Stud;, of the field rcl,,\ioll' of th' Clinton o,;lTlICO<l~ "".eriOOd in th i, 

n,I",)'" h,. h""'llhl out tho ['el Ih., thoy OC<l~C in "- munkr of m"", or 

],.., ,'I",dy ili.;tinguim. hi< '''!lM. KiTIO 01 tho .. ' .on., ~'" recoguiled ; and 
rho ... "po!<'~' th,l u,' ,.",Iiu.o W "TI" oc . nolher 01 t~ ~ .om .. "",,,Ii,ute by 
(or til , ,,,ajor;l), 01 Ii>< wbl I,umber. ~I, .. 1 m th. NII1,un,I.,...r. oommOTI 

to 1'-0 of Ih, ""ne,. ,,·I,il. A {e" m';, 'V"" l><' found in U"",,, 'l'h.l,tt.T. 
I~'",""e,. ore 01 tho ,oht.i<ely .,mlll, {on", omo~g "hi,., 1'1"", 'p"'if,. 

d, ,,,,rim,,,.linn i. dilli<ult. 
lliffi ollhe lIIlOjor Ji\,,,;on< 01 th, CliTIt""-<.<Jmmonly rl"ignotcd in 

Ihi , \Tork •• r"' ..... ('Iinlon, )Iiddle CliTItOll, .r,,1 UppeT Clinloll----<lOm­

I'd",-", thT.., 001'''' , ."."go><1 on" ".m",l.,in til< f"U",.ing t.bI,: 

t. Drep,n ,l];" , 0\.r1<1 .one .. , 
I. "'aoti~ooolb1,,~ tno , '.()I". 
, . ""nn<",.I. Tudl •• ,," •. 
~. ~y""",l" , ... lIoa .o~ •.. .. 
I. "'.ot!~"OOIbiu~ Iota '0"'. 
'. 7. .. ub:>Ib1na om.'; . \> ,."' ... 

,:: :}UPII ... CII~"'~ Of Lah"""'l _ ...... 
:,:,:-:-})llddl0 CII~Io~ 

•. Z,~oollM< 
2. T.,~o""lbo 

'1 Z,~ob<'l"" 

d""ora '0"'. ) 
""H"".,l, .... ). <0"0 .. '.:. Lo..." Glln.oa 
e""'" l ono, 



P.<1mWTC OSlll,'COD.!. 

E=pl th. 1.0 ul' l"'crno.;1 .one" which "r. "'l"',.ted by Ih" Ked", 
,.nd_,lono, il i. nO[ d .irnod Utal Ih,,",-' 'On" .. . ro <] ,jJnit"ly limll,d .Im'o 

and ~lo,,·. 1''''',ihlO' ,uch liilliL, might 0. ""tal,li.hod if ono ,,"uld nnrl 

Ind ,lud) ,'o'y <"",fully tho ",,'(' cal 1)",1. in l>cd",O}' cX)l<>""'l .... diono. 

Jlnl ,u,", !A'onbl. '~PWl1TOf 01 Clil.io~ ,Iol'ooilo arc ",Mom found ill tho 

App.lod,i.n Volley, nnd th""" th.1 h.,.o oo.ll. """""'ed ,..reiy e~lelld 
through Illoro th", two Or , 10 .. , of the ")U",,. :<l'!lrly . 1",,)'1 ,010. much 

noed.d part ;.. "",,'red. & .. i,]"" t l,. onOC..,.,1 \'. !:>.d, of .halo ond ,and"on. 

'" "" mud, .iik. ill lithologic chAr.cloc ond "" rnan)" 1''''''0 pudicolly 
barrell. of orgauic ",rnal ,.. Ihat ,lot c-rilerh ,,-,,,.11,- rdled OlL ilL ""plLwting 

IDolo boTf of for~,.tiolLO ac. only "OTY impoJ"fodl) o<ni""able ilL tili. "' .... 

l<"or th. l'"-",,nl, Ih.n, rnod 01 the," fo ... il WILO. '("". n1Alllly ill :;i;iug 

all. approxirn.t. i"di,,,tinn 01 l"rtim,]Jic 11ori,oll' in nn olb"r"'; .. exo,,",I_ 

iug-l) .mcerloilL ""Inon"" 01 ,]ep",i\O. Eoch 'OlL" " ">;C-<lgm""d .w] ,Ii._ 
lilLgui.hN f,om th, other. h} One t() ten "' more 'poei"" of O,\r"oo<1. 
"·1",_,,, n r ti",,1 r,ng' h .. L""n ",t..bld,od h)' fiold Hp"rien<l<', ""l'd,, 1 col­

]"e\ing I nd ex[,.u_,ti,·, "Iud) and <'OlIlporiwn of ",,",ything ,,(m/>o.inod j~ 

old , ""II,etion. ~{J "H' 'P""l" we'" tin" ,hown to cange Ihro ug. h n~ dr .. :h 

01 r"" of b<o:h.. MAny olh,c_', On th e "onUnT,', "'-"'ll' 10 b< "'ll.filL"] to 'Ol'ch 
na,no"'"" vocti cnillini ts. FOT\un."I,', ut",* of n .. m 0'''"" iu \,erH ... I,lo 

,warm" alld il is olll}' wry "' ldom that " '1'0"'''' OOOIa, "~"""omp"'i"J 
by olhol'''- Tho ugh th , nsual 1'''''''''''0 of. ll llutbol' of more 01' I""" oi,,.o1) 
I'dat,J !ocm. lll. .. d, of n,. fo",iliferou, i,)-.. , adu... to Ih. difficulty of 

id.nl.ifying Ih, _'p<rimem, Iho ('Ombinoiio,,"-, nf Iwo Or ' ''',,' clo.dy drawn 

clwracicr i,l.ic _'1"'''''' ",.k"" tho ox!,·. (r(lllbl" "'ClTth .. 1,,10' by "Ming 
g,,,,,-Ily to lho "",(..,,,1)' of (hoi!' _11' ;I.("nninolio~. 

A. rnighl "" expected, ~rtain ,,! Ill"", '""c • • rc llol oll.iO' more .Ieun' t~IJ 
det,nnilL"hi , htll . Iso lnore o .. il y lhau otltoc.'_ f\a1n. al"", Ind th i, al' l'li"" 

padi,,,briy Ii! the u,,1 (ZyyobQlb~ ,r"cu,) ."d ,i ~th (Zyyo"llo I_tiM) 

>ones, are !<nown to oocur ol only a 10. p l",~, • Tho "'ell.lh, llonlL,m.i, 

ndi. 'On., 01", ha, 00' lM,en c"<'Ogui.oo in ""ny of tbe Clinton ..,ction.. 
Thi. i. Ull!o,tlll'al. b<o'.u,," ih. ll, rndi, l Olle i. p<ch.p. Ih. 1M_'" proli~c 

of the Clinton 0,1,...,,! ")J'C8 ~nJ ' ·er} ea"ly di,!m8ui,borl {rom the ~llllec_ 
lying >O(m". /l \ the foul' I' la,,,,, ",I",,, Ihi, w"o ha, t.eou r .... "glli"oo ...... me 



'" 
in C't'nf'AI PC'''''yh.tlJi., ""~ in ~lorJl.nd. OJ\(! in 6OTIdl~"""']) VlrgtDia, 
lIld one in north~t.r1l TIOlm ""' .',01111 IbID MfI(}I.\<Jnt loy""" ill 

il~,... .Imply ",,, ... Jed "i(h la,xu fWl'"rnou, nlll""Lt,1I/Iio rwdil.nd alh .... 

,peei,.. of tbi. ,CUILllh.t hn . .. far beo" /n\",~ nul! '" \II" zono. 

Coulid~ri" g \l~ geog mphio ,li.tributlon of ,h~ OltrlO<'Q(\a of .. 01, 01 Ih. 
\lm!ol major !lll';!!"'" 01 tho Cli nvm "'~ qukkly k u " that In «Ich "" .. i t i. 
L.h~ ", iddl~ ..,ne th M< ;. tho ,,_1 "';<kly and jftnt .. ny ,l!..trihutM. Tn 
r...~ r l;"tou eXp""nreo {he ""'IOnd or :r.ylt'll><llhl. AuH"""d"",j. (au". j. 
r«OgOliocl. " ft«I~. tlu." .'" ~ill~r lhe u"Mtlyiut 7. tl'<X:{_ ..,,,~ <11" l~ 
",,, , IY'1ii Z. ~_ .. .. ""_ In the /.I,drl t.. CI",tau fhe lhttigobolbilU li la 

ClulIO,t mucb more r.;r.irlI:nt I.lum ",ther lilt ZJgo:>1!oIbin. "_"'ato. or the 

Zygotella p"""rtI r. lUlU- And.o..bo III lhe '['"per ('linton it " th~ 

)I .~tlcobnlb;ne trI''''' moe that j, 11\ •• 1' J>MteUl, Wb~Tt ... ",thcr .". both 
"rtb~ \<0'" ou..r ZIOn .... "Hbi. dh;~lon ..... y "" _",,"01 .... t 1'-'1 un.......ogni,_ 

,.J,!t Mtr .... ' ,le II .... Thc80 f..u " 'tpt oJ.'fting of ..... a",\ allon.,,\lnr 

~1\'!It and ..av.""" ~f .h"", linOL 

Ttll geneul ~MeU"" 01 tho 7:. "~la II"". noef>ll" Cf<,tnl l' ... myl­
y. ui~ (Flt.!r, ' ri ffiln, Runting~on . . Tum,to, Ind Po"y e<)untic, ), eo,,­

tidol'('(\ "ith 1M I",,,, t .. d. (1) t lla( ... l><lu it II r!CO'''l til~ Cli nton .oetion 

... ",hole I, thl",« Ihan d .... }," '" . "d (~) ",her< it h .. nO. 00." 
' _r,,!..ed tht -."d or 7 •• nti"",ti,n';. 1.0'" Ii ,. ~r<. ,be M I<) al 

\'" Chn!/l)n th ... it dO<!> ie """ion. ;!lO"'IAK 1,.(,111 JOU(!I, '"gg>:.t. I.h~ 
;nli'""Ol'e lui ,he Clinton _ Ji .. t ;n,-,dod ~"t .. 1 " ""a.)-I .. n,. ond i.u 

Ibe MC:II .... . !ag<: SI'T<'lUi fTOm then- onrl b ... an1 '" "",,1«1, Ye" Yo. k IJIJ 

_1.h .. l1d I" ... ulh .. ..re:n. ' i.-gill;" At the 1'- of the _ '" !U~. 
bO\<.,." (h~ \I'ptllachi .... "'" """,no.! 1m", the ... ,Ith 00 that the thi.d "" 

)'* r1to""l luna j,o """fined to the .,..1 \Hltweetl Dorthern Yirgin;' 100 
e«! ln l :s' .... York. Simi"rly, Ih. ZJ~""'<>lbln. GIIl., jab a.". hi" ~ 

re«li;Dlwil ill tYI'l<.) d" ... lol''''''',1 ""ly in """Ih ,..."t • .! f'<"mY\'alli., 
.. ·h ..... tho ou.--.IinJl' M' .. tig"""lbin~ 1.ta !' \ln~ II .... n dC'l'rlof"'d in 

Om'id. C01111ty. :r"" Yo'-k, , " d ;",\~"llr J"elllnt in tb. Cli\lton ..ctiom 
,,\ }>""ulyh."ll, )! Bryl~nil, .nd Virgini •. ihu OU till ' ~sio" tho """­

ap»>1'CI1tiy rot",,-led from lho! norl.h 00 Utat Ill" "\1~i\l ~ Zjgo"dlo 
paolie. run. h fO\1~ d only Ie th~ ""u!h of Pcn"'yl.,.n;' 

" 



':;;2 

.~ go"o" 'i, .. ,,J ,Ioiemont of g""l'r.l'hi~ ,hlng," during tll" I·p,.,r 

eli Ill"" h •• I lrMd)' L""n givo" iLL ,I i"", .. ing t)", :-:r ew 1m. ('lil"o" ",,-tiou. 

H" .. it ",ill ;uili", '" .·ay t.hat tl,e 1",t.('lLy ,Ii,trihntion of tho lionTIomni. 

ruJi, ,OJ'" r"ln1 ('entr.1 Pcnll'ylv~ni. to IJodhOTn ·renn ...... ind,,,,,,,,,, pre-­

(>"Iing ,light "'",ping af Iho Apjlll.~hlln "'.!{ion, ,,'iU, in"",,,,ill!{ >ub­

'idl~lce \.r) llk .""tlL",,,,!. Tho 'UhnL<rl:"llee "I tl,O ,~"".",Iing :\f",li~oool. 
bin~ Iypu, ,tog< m,·ol,.,,]. lllUO), wi.,., or ... ''''udin;: w ""uihom Ohio 

OTI tile "",I and (0 JI,-n Yort On lh. north. 

f:,.jd"nUy tiltmg 01 th. mrbc" of .",,,,ru rnit",1 S\<Il'" "",'urrc~l 

,lto'llOtdy in lloriho,"(, .~d ~mthwBd diT""tiom, th o UeA of . uhm.rgo1J 1)< 

ina, • .,lllg (o ... Td Iho norlh "MTI rh. tilt t(.ok Ih.1 di'e<,(iou I TI.I to ,o. 
",,"tll l1"i ,.. ... t -.- h.~ ,h. air,d,o" of ll .. (ill m" ,,.,-«,,,,a, Th o p!'Ol'_ 

l'rA' iUTth.r oo~1pli(.ll'] b) Ol mit.rl)' "Il<rn.un:! ,h1(",,,,,[;. , mOTe"""Ll' 

\Jl •• ..t-w.,;{ airedioM, ,.hid, e'Ui\e(1 ""I,ido",ble "'('l"I~p hy do!)("';b "IL.I 

10ILn •• ,,! "'Utl' OrJl o,i~ill o,or 'h, ro,l.,.,.ll .dr' of ,I ov<»-it. th.1 h. ,1 t>oo>, 
l.i,1 ,101<1' hy .-\t.ll nti o ,...t~,,; "nd ,-ic< nnll. In c-o~ .. qu"""" olll""'" 
IInOll. ()i/(oT<",ti.1 mOfemonls "nJ "'",ping' ollhe "'trl.", of U\O l'<ln­

lin"J' ,he g,....g""p~ i c P''' ''''' 1\'"" ,ver chong in/:, '1' 10. Illo," inlp<lrt.lIt or 

tll"", .no ,holm ill p.I<-og>'OgTOphie mop' 111 ."oth" ch.pkr. 

(' r,,,,yo,," SEurJO'" I II PU''' 'YL .... ''TA ,\X .. .lL",,·u 'W,_ [n Ti, ... l,1 tho 

I-"."""Iing l,b«l""!lo,,, i( i. llOl Il' 00 eXI",,·!.<l th.t .ll 01 ,h. lliJLo Climon 
oo,"'",""u "me, o!Jo ul.1 he I{ollorolly lOlllL" ,wi elMrly Tr("glll"~ in .\1 ()r 

0\"<)" iI' m,"y wid.I), ;ep",",,,a e'l>(J;ltr .. of tl,e ~ro~Jl. In foci tl,.)" . r< 

not gon"T" ' ty pT.,..,n t or ot l • .,l not oo.Jerolop<'{llhal QUo mal 01 ... ,)" be 

cort.", .. ,,, ,,·h.1 i, 0' i, !Ju' 1''' ...... ''1. >'\ill, ,",me •• " .. it .. "",,, k\lu~n in 

1""'-';'.)'1,'''';' owl "1uyl.nil in ",hioh mo,1 i r ,><>1.11 or the T.""" "",.,-. ""ell 

""--Q)iui,,,]. To ia;uco H", ,0"",,"1 01 ,ll ,1<",),1 in dOl' nJ;OId 01 rho '~a<I.T 

thll th.", Amt>' or. fi()' ho. ... ~l un ]""ely "",.1 rui.lion. "f tl,e (Jiuton 

I."M ulli Ir. ."Iu,lly ' Ul"l'J!OL'<-'<l ono 0,",' tho oU",r, • (O~· "I ",.-lL .,,,)io,,, 

",ill I,. )liTen, 'ne mool mlllpl<t~ of 1hcu ""."·';0lJ" (1('00"" in -Tunl.'lo 
COllaty, I''''ll''yll.ni •. o~ rho ~oTtln'-"'" ,lop" of 'Ju",. rota ~lounw.iH 

I"'~''''J IInu.)' CrnY<' ( I'(] "1('\1111e, ""II<~ J~",IO!"u-I') 'nct the "lgo of 

r.crr rl'~ll')·. Allot)'"r, ilL II", ,..me .tote, I' 1 11111 . north 01 .If .rkl,.ollTi/ 

in H1llliinglalJ ('ounty; Ih.lhim. 11.0 iI, 1',>ILI1')'],-",;o. i, nt TIollhl")". 

blH!(; Ibo 10mtl,.1 rI1 Jubcrl 'll'I, 'frl 



'" 
~1<'nQ~ HAl IIQ" ~\ illI<IV~ P.t . 

'J'~" 1~1I<".'''1 tery co'''' pleoc "',J",n n· ",,,,,,,,,.,,1 ~. ("1,,,1 ... lIult. 
cud K 'J. t I,i_h, n d lhr "-.il, ..,( .... okI~'m'"aI tJ:f th.I.lIer: 

,,"<nO O '" ~,, ~ Cl , ..... ~ ;: .... ~ u Flu" . .... Tt.". ....... .lIut.-'-Y"'~, Sm."TIl· 
..... '" H~ . .. G.o>Y, h ,"n . ...... ~n'. """~nT'''''' 

CIY"",, lj~K.u1. , ,,,, ... tI .... 
:lIlanne 

~PP" CII~\OII 

"~ .. ndU ... dull ...... .-WI .. I. , oil .... ~d .... 51$11 .. I ..... "" •• h.l_ .. lth 
.h ... I.,.I, U .... " .000II1 . "" . ""HO Of Ibb _ .. 

);:..-1 .. .. ""0 .. "'. ",.m"', 
H.'~. \~h' ''.b''''1><d ~u"''''''" ... """OIl. I. _" ... " and 

"""" "' .... J ' ... <lUl....,., ••• "~'Io ... In ul'l""1 'hlr~, .bout. %e 
rON!!' ~ .10:" oil ""''''''''''~I''' '''' "·llk. "0"" h~"o ..... 

0<11.".,'11. d, ,1<_" ,. N~"IoI_m. ,L ••• >1 .. . 
>I.ft"'~.!.~ >p.. On~.",,,~ 'p... Bpi"'"' r"'~I. c . ... · 
ro, .. , o", .'1. plt<oUlio ..... '"I;.I~ ... " ' fL. r"~y"", ,,.,. ! 
'P, ('0< . ... , .. ,. ' P, 'f"."" ,."", .p lo<",,"'''''' .p .. 1f;.,.. 
i".~l".", .p .• "'1, .... , N . • 1."' . .... ,·.,. /lo",",,,,,o, •• d . 
"'1~H" .... '~ ~a·'", 

loI • • tI,.,,,.,,bI •• WpUI ••• • 
G' .. nll h . nd ""'I>Uoh ",I, ,..IIh 1".10. 01 •• n~"o".. 11>. 

10,'\0' olt.n f"""IOf .. "" ., . ,."" .. ,. ... . ... , ... ' OIl 

J'ooo ll " "",,. ... '11. <"t. oJ'VOn'.',', '·Ao",'" _ . ".' . . 1 ",."10,~.," .hOI.,. ltl'k-h 1"",,1 .. "'" •• 00.1 • • " ,~;" •. 
'10"'" ft .. ,ly ..... ,1 .... _<1'&1 ....... 1.", ,,{ ,hi •• n~ un"".· 
lyl"" ..," .. ~ , ,II",,,,0l4I~""" ' _.", lj. "ijlM ... ,," • .Ii. 
P~""'4. rl,t.., •• lb f.« 1., l<O r ... """", .•• ,,, "",'''. lI. 
, .. ~ ...... R. , .... "'" II. ,...no....." II. oWIw"" • .>:~_,,<& .",11<>,. , 
~ .HI,. .. ~!< ... L.!"' ... ~ ... ". dIMO'~ 

1:1 ..... "'. , . ..... 1."""" 
'.tcrbodd"" ,and""M AMI oIt.!~. "'rUI. laT''' B."", wlt~ 

, .... 11_ "" ~f ' At. ... .e, ....... , .••• •...•. 1M 
F_ U" A ...... ''' . '''''' __ ... _ .... .,41. ""'I<. 8 ....... 

U , .... ,.. M«OII9OOOl.', ..... d«. To",,"" ...... .,.,"',. '''r • 
.... J .... .... ~ """<''''"''~" I."".' ........... ('l;.""'. " ,,.,.r ... 
,"""u .. ' P 

)11<1<11. ~'U""'" 
~", ..... ... _ _ 1041 ... "" " , oostl<l; aM"" .... .... ha .. l"D ...... 
~', n.o. 

1Ib.,. " n~ ... nh._ , ' Ioot ,_., ~.,.k r oe. "'" -..bHlIUI 
W ,up!_ .'n •• ,h_l.u .. m_ <If I ... I ... rucl ....... . DO, ;n/J 
~ .. 11"""_ .~~ .......... Iu ...... \J'. No lo.l .. ~ 
II • ..-'" •• "".., 11It1." . 1h.1.,r-Ua _II .. """': ._ •. _ 



'" 
HWo'" _Nod ,,,,_"D" ot ,b. 'b"'~""'hln . .... pun. • ... 

mo.1< ond M.d ....... JIb . "" ov<rI)'Iq 1M r_. 1. , Mura) 
-. rn<ot,ln I ... !I. <>I ,,,,,, )I. I, ta f,\lM ; oIMlI.......... $0 
FOOIllo: I>ol ..... ~'n4 ' ' ' •• kl',,"I.)., C~ .. 'I"" sp, I .. ",. In 

r.1~01 ... 1'" d"",,, ""no) .. 1( • .ut,~"J&i"~ J~tn, ./II. ~ •• u . 
• ",1. 1:Vgol<>< ~f • • < .. ..,101. T, r. ,"",""d ~ PI<IJool>olM • • 

' 0,. O,,~ .. ,~, · " ~' . "'M ~ ""~~ " LIOeo'100'"" el, m ft'o . ' 
.nd orlnold ooIU!!Iul •. 

Co.oro;! 0'"'''''' !CO" ....,.".,Ioul ' hln )1;\('01\ 0( 1l1.-..ky !","", ~ i""" . 
","d""", •• u,. """.....: .~.".. probobl r "''''''IY ,1 .. ,., "v 
1_,10 '-.. 0<1: .1.".. • ...•. _.. Ito 

l<oorlJ" .. ~ """'" .. Uk ' hl a _lilt......... ."4.tone: a_t .... :N 
FoMtIo 1:' ...... "" ......... 14. Z •• 10"""11, 1:n .... ' .......... 

ti .... !, Jr"" .... o>/~ ... _ ~_ iii. "",,_ .. ~ ~ 

_ - ~/O;_d""ll .. 1_,....,.. <L clilt' ... ~ Ii . ... oi· 

~" .. ","'kla, And ' WO Oft;J.et ... lll.ltulbI~ ' """"" om"""& 
~ 1':>14..,1],..., " ' IY :IIhldle Clin.on '""n. 
t hougll nOl A \ )'plnl .. ~ <If ,I>< Z. omado,_ mu • 

Cnnrod .... 

I ........ ("]1.'00 
7.n:~Ii<iI,," d.,., ,, and • Z. . n'i_I ..... I._ .. 

Sb<nVlng m.alnl, .. .",r."" ~""rl ' w!lh ....... _ 01 hon~. o! 
thlD , ad, lono In pl.... ) !.tIJ' Q' tn. ' lobo 0( .. nd" on< 

.. 
... ' "",,'I" o.ou •. • , ,,.,<1 . 11, In t~. "01><' "." , .l.,~t . liI(I 

Foul!> : Y.~U.'I)/ Ia d,*" ... t. <"I""""", Z. o( ","oe,o. 1:. 
oon o!!"" . 1:. ,..\>0'1«. 1:. IM ....... td .. , ,,~..,/O<>,I>0"" "",i. 
u t", crlno;d ",,1nOln.1>, (.'U .. .c .. 'r. LIooo'~ .. ,.< ct 
e" ...... I, 

'rl\oo "' ... , t~""h'rd.. ~f I ~!' l~t .. ,.,..1 ... , o"IT " on" 
korTle<llT _ .. 1uoI tn. ~II& TJwo", 1Icl .... o .. ~'" . .. ~ 
( a • ... t!1(t'1>o'''' ."U~I ... m _ . It _. prollo.blr 

,hal n,,,,,, o:oo~1 In ...... ')'''' "",,' d ........al ,Ile f .UfllI 

'" tills "'1>0 _1$10. 
IZ.~bo "'« .. ..... . 

,.~",,,,, u ......... a' ... """ .... """' .. 10 . ~ ... " ",n . """'" 
r>t Ih .... '_Ill/ ............ loO<It ••••• , ............... . ... _. :0 
F .... lb ~." i#<Ilo<>I_". ,.<1 ....... , Jt .....,~,._ Z~j1(>-

hlloo .... """"<M ••• 1. q ... <I ••• ~ .. ,b oplO'. """ .... ,,_ 
.~,rl"" M .... ,-I'"<I' .... ~. n. 

Co ••• ..:! " .. "" to top 01 'tIa<~ro,. '01\~ ""'. : ."'~, t .. 
T"to' ,"1<.,_ of Clinton .I.<Iut. .... .. , ...... _ . ... " Q 

I t i. 1<, II< "'ll",U<lJ th"t ,mly." 00". 01 t.'~ .'u d.v" t.J. t" tho ""tic;,. 
\lUll of ( .. ,,10 Irow 11>0 10""" aw ( ... 1 oC 11.10 g_1 (' Iinwn .. etlan. Wit~ 



nl(l'" limo, ,10ubU""" mhO' Imll,roLoLly moY< .hondai,lio «pr. .. ion. of 

lh. /,...il >OT\<» ,"o ul<1 ha,'. t..n iOUllrl, A, i[ i. "0 how 0110 Io iny .11U­

act"ri;lio :l{iddkl Clinton /aUll", ill. )f. loto "'no hoi,,!: deo"y imlioo1.cd 

hy lllc li,led 'I"'oi.... n~, (he noxt nn(IOTlyin?, foo"ilifcTo", wile .. hiOO I;e, 

]00 Ic,,1 honooth lh . )( loin IJ<oIl •• h YJlTI< thi"g>, m.inly OUOOT thon 

0 ,1 ... <><>:1,. lh" on< "o"ld o~Jl4!<'1 iu ~ IYI'H",lly <l.vdop.d Zyg"bolbiu 

<H".ci.b !~nnu. II ,noy ... ith~c I liltl. young'" Or older. '1'h. I,o .. or 

Clinton I."n. th , t ... ~, oo\looled "",'" 4U to ~ 10011011"0' i~ tho ''''' lion 

""'llaill' L Ilum bcr 01 th, nlOSl ':ha"oINi"ue "Jl""i"" o! tho :I.. tl"""J'O """0, 

bul with n,"&' .re 'l"";l!' ''no lib J! ~y"/"JI1.", .ro~g"I", z. 'Teet", ~nrl 

Z. cm"ini{.m .. hioh ho"o l"",n rdcrred to tho Z. orcd ... (mo. On lb e olher 

hand, tho", is Alilo Z~!l0b"!biM ,,,,~i,,,,l~ 'l"hi~h i." m.",ho, or the hlnk" 

\0"'" 0,. bOO. HO'Ir,vcT, Ih. entl p",itioll or ti,. 1«1 i. not de~"1t.ly 

kno'O'n. Ii><mgh Iho pl'oL~bni\l ... ITmo;ly [.,.OT it. kIng an uPI'" ,y\o.ono 

of tlw Z, J""on ,one ""d. p< ... lble oontCll'I''''"'Y 01 lh. Wok"lt li"'MI{fIl o 

Ind Woko,l Fum ••• ore Oed 01 11", K 0'1" Y OTk ,.".,tion. 

A , ,1>1001 .bo<> thor" " 0111ple coom in thi. oedio<l b.t .... n tho Ixl"''"' 

oolllOinillg thi, ,,,,,,,ibly mi, ,,,1 I.ei"" of tho Z. d,,,,,,," /AuM .",1 tho uoxt 

10. '0' ,""",,'Hd I"",ililerou, bod 'l"hiob li e:; oh:m[ l~O lod "'"",lh it fOT 

tho 'PPOTonlly lui .. ing 0, .1 1.,.,[ \1ndi"",nrool Z. Inti"". lioll,i. bun •. 

In olber word>, IhOT< oro bod, lI<n 11,,1 "'OJ "0'011 eor,,",ponli to lllll ,one 

"T'''' if th~ fo""" ll>elf , hollili pro'-, to be ,boonl beru. 

TIc'l'",dinl" IhT 10w .. 1 or [h. Clin(OIl lo",,,llf,mu, hod, in tho IIon., 

GTO~O i!<dion own ITl<"" doubl prof.,I. th.~ in Iho o."dying co._. Only 

• ,ingle ,moll h,uJ(1 .. ",pIe 01 lhi, wos tn.","1 by ){r. Bult. , ".ho . Iono 

inv,",lignlcd th. ], ... 1 PUt 01 tlli, "",lion , Tho >ix 'p,,.i,, ,"'". li,lool 

'nO'" 100[]lll ill 1.1", IAOOTlIOl"Y "'hen Ihi' roo~ '~mpl " ..... , broken up. Yone 

a! \hero i, . Iriclly char.dori,li. 01 Iho ~._ """I. l . uM. ' lypiOlllly duel· 

opcl in ~ , imihdy bTl£hll''''] • • n<1>1.01'" Ino in lho OTt bc'll."ocillcl ... ilh 

i~ i u tll O bk>o1 p~rt of \h . CliIlton JO(JOlio~ ll""" ~iuki<>bur!:, :Po, We or~ 

OOTI~ill oaly tha I iI. i, A T.{I'''"! Clinlon fa una; .",1 it i. " lotTed p,ovi>;on • 

• Uy 10 U,. 7.. IT""r. "mo lOT no oU,o, r"'~ th"n 11,,1 it <>cell" n"", lb. 

M" o! on llnoommonly thi"k .. quonce of Clinloo d0l'".it , . 



:!> Jx>1b>T pI..,.. tha" ,hI< ,. li~~l~ In ."'~ In tho. d,o("",ioll of tho 

O h,= ' onn31 ZOll .. 1m II,. ,.."dld a,I",',.. ;m, lb.l Ib" L,"-~, ('lint"" in 

lb. Ap!,.I..,hull "-,!:Jul> i, 'Hll f<""lilj- ,I".,,,hlol miD 'h"", ,1,.lh, ild), 

, .... >::"j .. lJ)~ ",,0""_ \\ · h l~ ' Ih~ro " J".~\ier.ll} 11(1 ~ll'"rt.in,y 'illl oQ 

(li~ll! "<Jr'lo lll""UOnll\~ 'H (1,.ti"l:'uiihillj; Ib o T."~"OT (' Iillwn {"UII" 

1,,,," 11 ...... of Mh],]]e 1' li nWll "g>', II" , t:oIoc •• ye t .. '-(·".T dirr,,,'n\ whoH 

UH~" ",11«1 U¥~, 'f> ,If"o'ide 'ho ot. ,1 l .. "" t' ~n "I ,;;.,10"",1 ", IIM ;OH. 01 

I~'''''r ('Iintotl f'~H." ao1<'e,er, . "d, <t,ifl,:"IUd ..... t<J b., nf'k""], 
~JlC('j. lI)' m t1,~ "' r ly .tag'" "t il><ju jrj('O '''''"''- Ihl{ '" .,,,,.;' li ,1t lL.~ .t .. ". 
~"I,h,,- ""!IIeu,"" loy "IOdifi<ail1 'U< .n th~ (btn.<'I~" 01 .po"<'i ... aud III lL.e 

,,, .. b'",ho,,, oJ tnrn .. OT tau ... 1 ~ •• ,io'lI!. Eri IrJl, ty th" chanl/<'"' iu 

ll ... '~ift< rullr.frt<r< ... m~ aboul ,]'",·11' ond " ''',,,,Uy. anil .. """ "e up 
,I .. hue .. ,th tho JUDI'<' .,.. 1_ t~U"IId~ Iq .... t .. 1 IUT,_Wfu "f tbe 100"'" 
IlUlU. ,I i. ''''P''''''~]. 'u ,I,";,], t ll>fl' tl,. f."". Ih .lf .. b.-tI ... , th. aPl_r­
CIlII, 1I>"""gTllo,,," elt"'''''u in rntllly nl nn, I(>',i) fo~~~< .", 10 b<' Pl_ 

1'1."",01., l""""mu,,, OJ h"hl"u,.,. , II; ' n"l~ ~fI~r ,ho .. ,,...Lo (-(lllt~tilJg ,n 

IM"y 1'10"'" Ih:o, ..-,. "'.)' finnll) loR"' to h.,"tuui ,,· .",) "Tal .... ,," Ihe 

1" .. iI .,- "1 ,,,,,,· (J" ,,-h'b """,'"'"";,, "",,,.];,,,,,,,, ""l" p" ,,, .. i!) ' <:"1. 
11 01..,.0 'W( ,o",,) .... u lhj , .!n~e,n (I,e in,~ .. d~.t_j('n of tl,o Lont O1i"'",, 
!.wI,I, ill t i,e \pp.I .~h j." "'11'""". H~re th ... d,.po"t ,<lfuII ,..,."-,,,li. "wru 
on,,, piMo- lhAlI i" lIuo;t olh .. ph .... , ,,,0:1 t/l~ lnu<;';o"n11'!o"'" of u,~ 
.\ I I"ul'~ ('tn' W!! (oQ1l.O.-nlnl'l' .. t ~lli, I. h.rl ~" 10 be p"' ... .,,,d t .... " 

~l""~ I~ _I<:nd """"'JlU1Uli n:rl,. 10 ,.fr..", l~e .h"p'r de! m,Utt~ .. , 'If til<' 
'$ u, .. 1 wU,", { ... Il' ....... i l iu ~I", .... li ke "00* Y"Tl nl,,"n. I/o~ g111'" in 1M 

~i,Ou .'" Jif"'lt{!r and Ihe lubI d~~; l'''''.1 _u .. I Ill<- "1"" h i . 10>00 

(Orn1·J.t<-, 
I" .., ..... YorI., th,· "I.,,~ .. I ,\lIli ..... ", QDd ,1",.1 l u,,,h,,,I: .... I, _\1.1., 

,h" .1",~ ol~ d,. IiUt1n ... "f th, ZlIr"].~h.o. ."Ii..,.t .. "<; , "".1 z. ,I .... ,'" 
(~Ull.) .,-,,,,, "un']rni.bl.. In tl>"r 1'11Ot,~ , I", d,o,.<t"n<!ic 0'1"",,], 

of •• UL I!rr " ",fi .. "" to ~ rD~, n'.t 1"'1 n~l e~"",,li"g:;o f"'l ,,( I .. ,]" 

'oL d ,,;lhin tlL ...... I,""t, t h~ .... I)o.~'tl'~ !lll1n~' ~r" " ·"0,,,,"1)- )'111", ,f .. , 
111",< 11 ,.· ,hi, "'l"","wLl. rr"~-e'", , in Lbt~,' ,h,,-/;,·, P.",,,!,h.,,io ..... '('''''' 

~·";dl, I~o"_,,,or, I'ml,. bly Ii , n"ner Ihe Mtll,tJo ;nlO( ou,l the ("'~i,,olil)~ 

~'U"" (If th.o f.Il'a, Itt., ~"". "'lui ... I""t O( I\"~.' .. e .. '" ",,(i; "': th~ '" pu .... " 

~1~r.-i<J\1. <01 th_- (."" •• '''''.r .ttl ~Hjt ,I "'-"""'r n.o.i,k". I.e", th~ 



d .. n .... Di fl "ol".t ",.;d,H.:d •• >OM.l ;"n~ '" lJ'ttT)m.h.~ n wpll 
~_...Jint ... ~ 1' .... foe<llI.)1 ..t:<go., .. £ Il~l(>pm. nt.~ gn>.kr. 

TI'AAl. ... N<OU~T'" Nll'lJ"~ J~ 1 .. :'O"gyLV\~I' 

, ~ ­
~. 

•• J..,th 

II >I.,nlmil: Ih~.'" ... 1. "." net In,1 I"d .. ,.,. i ... I .I''''''~ w-"" of u.~ ('Iidt<m 
..,11 ... JII.I m .. " l.mu .. l _,.lilc ~onbt it ..... rnotn<l 01 p ...... ot <>lIl~ j" tl .. -

.-.... of tl~- l"wnl .. ~ .. ·h I' l'I<ITi.:JoQlllly di.lioiZ"UiohOO uloder tho> tertD 

h)g"holba ~, ... ,. :11)"'. "" r~r .. ~no .. " ,I i. lYP'<:IIlIy dneJo[>rd olllI In 
,I ... TK_l )lounu.,ft onll"h". 1I~ .... Ill! .... I" ... W LK tl,,· 'olJo";,'i!: 

"",t[un. it I"" ,\ \.<, J,l r .... ' d"' .... tl", 'rt' ........ rA _4"di<t'>"~_ 

11"..,,, .... tLl~ eLi "-,,, C:OOI • cO' '"'' 1100 "' .. .".. 8."',", O' T<' ''~'' """n" ~ 
, <~ ",.,",r •• 10; ' ........ 1< .1oI 1~'. T,'~_I lI". Sol ... " 

"" li ..... K . ..... '''''- r~' 

Ca,,,,,,," _ ... " . "",U 
"10",.".\e ,,,,,,, •• lon- I""'\<l"" . N! Ih.,~ 

Nluoru 
ClIn,"" rMUI' 

lJ ot>«' "lln'''~ Or r..~.","", r",,,,.ttO" r .. , 
~h ... and Uti" ,.n" of 11"""'\0"0. th. D.ooan. tllna duk! 

...., . , ..... _.. "' ..... ~O"= 
S.n~ .M... . ...... rt\""bool~. ", lea._', I"ru<!nou, 

t ... Utl ... ~" \~. K .. , ... anil ... n. mom""'_ ,~ 
troll 0<". 1"", 'Ll(".n. " ....... , , 
s"",",. o.t .. ,oouo, •• I'<_nl\l .... tb. ", ... ll'lbollll"" t~"." 

.. "'. p'"",,1 I:>ot ,,, 01 o<>,,..,to<l ,." .. un<krto-ln& ""\ •• -, 

.!>au, ....... " ..... " 10 

:wt~~t •• nil Loo ... tUn\< _ 
e •• to ~.,," lIr 001\ ."~ ..... nl"'. '"'n~ Ibln nn~.lncd ~,..,..-

Of ,.1_ I01<TO 01 .. "'101",.0 .... " ,....... "'~ 
""DI" .... . ~.,~. ~ .... ~ .. h...,. "ayloh 'u .' .... 1 ... mo~l ~m 

'M.H .. ~~"" ..... . .. ....... t~ 
~.nolA'<>M. t .... "rI ....... 111".1. '''I0I0.-..1 .. nol .. ."... ,Ioboi •. ,.~ 

. ,.1. Ttl. "'I~'" 1-Jf'>\>Ol-" •• oct_ ,»~ ..... <fImprl..oj~ 
..... "' .... ~"' .. ~ ... /~~_, .. "". 1'< ........ /;/ .. _""" .'. B_I'f'-
.. I, ... "'Iff ,,,.. .. , .... " .. ,." ..... z.. .-1_ .... l: ...... 18. 
fl.. " ...... ~. 7. ,...<A~.,"- 7. <f ....... 7.. Tn"" .... f' .... 1-
~., '... 7"",IIc>IH'" d. ~"",."a 

, ...... Oft ..... 1001 •• ~ ... ~aIHO<I. _0_ .-Db. !D<l .. k1n. of 
r_nt l_ .... Ie '-liT ~ .. ,<lop<d ••••••.• 4 

.. , b10 -.tin .~. "' .... '" 1>,- 1-1. C~., ... _ ao.d . u ...... ...,Illl. =_ 
.. '" ... ........ 0Id . ,'1>*' I">,(I~, K. O. nrt<h. 



3iiS l'J.L£OZOIO O oTJC100 DA 

• ',,.,i!s; n~t~o',<pAh gNrW., "',"opl'reu , an d oil"" 
tr.n .. """~lotA.c .. Ac .. i.~MNO", .M numor_ o.tro­
rod. lIlolnly of tho gnu, Z)'~ooollto. but . r",ci",.,.. to<) 
much w, au..rod to "" ~ . t",mln'~ opo<;lll<, IIT. 

r", . 

Shl<, blul>lt .... ........ ........ Z , , 
Sall~'''m., bud :-Io'h bg., , ...... ," H 
Shot., "''' hay. ,<"n. thl~ .. ,>d. to", lay.... . .............. ~ 
S.nd""no, tr .. n!,h ond blui'h ""T, qual''''"." hr~. nil , 
~,,!""~ ............... , ... ...... , .. ...... , ..... ... ... :; 

, .•.. , .... ~·lO 

Tot.l 'hlekn... ~bou', . .. . 

In ,hi. 'J'u""'J l!ountoin "",io\\ only 'he "'~"T GO foct of th, Clinton 

"'. , ""o"tlly ,,,,,roh,,, for ["""it.. 'l'he }fidrllo Cli nlon JOIt"'l ... ;, 
repns.mt.:d In th. 5i'.\ f"", of ,huly bcd, but ,,'" nol diJr''''nti.W from 

lh . Lll'-"C Clinto". flow""er, Ibo Ii: oct" ,al,a,tono and UI. Dcop'n<llin . 

rone" tJ,c I£lp of tl,. """tion wo," .. ti ,f.ctoc;ly id."liflod. 

CLIXW,," oMJ1'IOX I" ,'lO'''Il' 0.- TTDI 'LH,.H.;~unn, I'A . 

'rbo ron" of the 'C'Pi""" ClintOl1 a,.. very "'011 di,pl~n,l in ~igh'"y .nd 
,.ilm.,1 ,,\1(tinW in (he "ic;nity 01 ff ollido), "urg, Po., .. pedally at I.. h­

lllOO( 1'.c\:, alonK UI. ~ig~""y "l~lut n,id,,'.y h"t ~·co" Hollid.y,burg . n<l 

A)(l<ln.. l " cge OOlleCliollJ! of f_n. h~.o been m •• J< fit the", pi""'''' 
('ompH.iio Ji!i, 01 lh . .. foll(),. the d_ril'tion of tho ,oMi .-,.,. 

",",","'" o~ .,,, UrrE. CWHOX o. l."'~O<QXT '~)o(>u'n<I~ IJ, m~ V,c,nrr 
o~ ll'"","H.n~.", l' .. .' 

C"Yu, .. " .... 1 .. 
)loK""I. 1000m.Uoo, ,I>oo t, . " ....... , .. . . 

A, tho b ... '!DO '" "," 

... , ill""""". llm .. «'n., " .. thorl", int.o bOllld.Hiko ro." • .", In. 
dl ... t;,,~ =1)' do",,,ltion, ",,"~,t" , an .. t",ndon' {_"n" <omp,t , . 
;n~ ooral., SpICOlbl . , oo;tr."",h, ,nd br.ch;""""" all dlflercn' 
from V~dlng l,u,""j .. , A, I. to bo u""ctod U,. bed y",I ", 
In ,hie.,,,,. , u",",_~",.M to .bun~..,,,,. "r o"au;e romaill' 

, .. , 
m 

'Co",~II'~ ,,"'" «eU"". m" .",e<\ by Chocl .. Uutt., "d .. jn K',., ,nd 
E. 0 , lllcl'h, 



I ...... 01 .... . . pl..... 'n 0.. '''''lOW. <vI "' I ... \~ ••• _ 1 
",101-.., bot ..... AU_ IO~ \oIoIh~'J''''''f. , b. boo! I. U ." 
11 f .. 1 Ihi .... <b".' .... I.lL'.11J ~,y ... I...t 1M '\0 ",,,10" It> 

O • • ri""".,4 ""d<Ttr!n~ hoo~ ..... 11 olll'l. ,Od. 11 I, n."~..:1 
.. tho ]oIU" ,1,_1< 01 ,I>< M<I<.".\. 10","11011. 

;';ln~o .. n .. , I .. 
ClI"",U ~""~o 

J.,~""on! lorn,.,~", ,,' lI~"no (Up~, Clloton)' 
o,.,p .. , l11,., cl,.~1 • .,.,. 

5110.1< ..,d Ii"' ."" .... Inl'.-bod<IO<I, thO 11"' .. <00 .. , UI>­
O<",.I~"", r-(Ilr."",o. I_ ""on. ."),lu, ,""".." '" 
,I. 'm""""n .hick_ .l1li _"'pUl./>; _ MY ' .hI'" 
01 . .... " .... ~ ..... 10. 1_ 0 ... fOOl '" II ........ "" .,..,,1 • •• 
.". th_ , ... =tstluc: 11_, oftlll"clF '" .... 10. Thoo 
I ...... i. """I .. Up .... 'u,' '" .. u .... _ ... aw"" 
"hich _1 ..... PO..,.-hOlr ... ... p"''''I''''''~ ' M 

'" 
,~ 

bnobto""". .. .•.... .. . .... I&Q 
SIW .... ILI> , ...... &lid u> IDn ... , ...... 'D~ I.' .... 0( SJW' 

""", , ..... \l ..... , .,. "-,,,,... •••. • ••• . ' :0.0 
:r.",,"_D~ bl~" r-IlIf. "", . .. ,., of U"' .... "" •• ~ to, 1 

I""Loo ""ok. 'Jb< 10 .. 110 .... 1 .. '_ ,h. UuOl ta".",," 
po<I.. oJ:H1 """..-. of 1M. ''''''. 'n, • • , .... Itrl kl" • • 
1 . ..... an~ <ba,..,,,,,I"I. 01 Ih. 1111-0, I. n,.""".,lIiu 
<lorn ~!,ol lJol .... il~. 11.,..1., •• 01 ... 1 ... tbe, 

-.... .... , ....... ,', ... ... ... 
~ro"" ."d ..... loJ, •• ,. ", 10 I" " . l1gl,ur .. "",. ",llh 

on. to th'.,. <",. (1 to I I~oI' .. ) 10, ... o( ' ... !lltr ..... 
11",,,,,,,," , til u", ... 1,101,( .~ ~o.lr 0"<\ """ lly OD' I. tho 
"'~ .• , ""I F_tl. In~"'.'~ """. I." ..... I • • h",to< 
"_"" 10,-." neot .~ .... . .. . . .... .. AA 

.... , ... ,,,,lItic tnuo .,... . ,.d . ,.ft.~ "'0.1), I~ . 0 .. ' ~.It. 
,he .. tu,,,, ., •• ,-t n. , ...... l1.n 111L<"~".. . .• I.~ 

"' .... , tl!iclr_ 01 I)t-~ • • UI ... _. 
11",\= of K .. lu RDbI.,. 

. ~i.O 

Co._OIl" tldd '-""", ...... 01 m . ...... _ ,.n~, . nd 
Icrr~ • • IO', ....... S UlIICItone . '''Ib<ri"" 11th . .. 
o ... I' _ •• Dd ' .... ~.!fo.l' .. ,.. U o 

lU 

'Tho to<", !...&k""'OI" )1 ..... ,""'. or (e,mOlIM I. ~'o_ C'" t~. U~"" 
CllntOU • • ~'~''''pO<l In "".Ir.1 l'<n " I~.n .. . '7lJO tTL'" . Octlo" I • • t 1.. 1i_ 
"'0'" :ro<k .Ioo~ 1M h!~h"'r bot"',," l:foU!~ .ntur~ .n~ .\1<0001. P .. Th' 
" lyou!"", of " ,I"" till> no", 0.",' ,.,.. tho Ul1'or l,lo!on In M .. ,.,,""d ..,."' . 
,..,.rO<l, I",! In ."yt.>,."oot" n V"~'nl. ,,4 ... to. _r .. ponol;n. bod. ""~.". 
,,,tt""r .. , ... 0.1""" • ..., ~ .. nd,· 01,01. "'.,,. O!~ .. ~ .u~ftOUon or_bl~ , • 
.... ! ... ~ Tto, prop,ldy 01 , .. ...., lor No ... T •• \ ,x_lit 01 . lm"", """.10< 
I. q_krIU bIo_ 



oGO 

M",li~obolblno <ypu . '.on" 
) !. Int , .h,'" wilh IOOt"O fir 'co, 
~ 1I"",. to,,0 in ,..., "P .... hall an<! " \ t,_. ond one. 
h'" '" '_,eo thin 1010<' or """"' lit.,,,,,,, oolltl' Iron 
"'" i n 'o ... er hm." f .. , to .. _ ........ i.O 

Groenl._ '"Ie.r"", .. , halo '""Juab,. ''''0 '"" ~00!". I . to l_ 
Inch '"yon o! r"""rl lr.rou, Ihll .. \onO. I .• 

Sh"lo. th . 111'1><" h.lf 0" mOl". u , u"l,y 0( ,h<>OOl~ .. oolor. 
",l lLo ~ t. 10 Hne. '.yor 0' f_ ilil .. on, II mestono ".x, 
bOn ... th and uo •• llr th, .. w lour 1· <0 i·["," ,."" 
of 11I1l1I~r ""_ ",, . !n tho lon , l>1"I "" loun". 
7 loci to_ .. _ B 

r:,,,,",,h. olt.n .1IAh U, .. ooy .hal •. U foel to_ II.~ 
L;'"""o,,e. ~ to , ineb . ... .. d'h • 1 •• ~o loun>. Incl.dt"~ 

n .. rh· all "' th o ''''''''''"'' 1",,>1 1. 01 1h. '''' .. """idol 
Pal""""d •. , n>I"" i~ .. ",hje~ ... "". ,,, I .. eo"n"",1 to 
thio be~ .............. .. .. ... ....... .. . . n.1 

Clwoolot •• h .. " m ak c. up roo.;( o:f tho uPP'" 11." and 
~",1 .~ fir .",,,i,b .hle 1ho 10 .. ·.' half. BooI-.-", n 
th.,., t ... o p.,h l:;. rool 01,,1 "".-h.!! 01 or",ni.h oI,alo 
.. it l tn",,,,,,,,",1 'hin .... m. of 10000Illlomu, li",.,\on,_ 
All 01 'heso oon'a in -'(a"llI"oo"I. ~ '''''.'. 1'1 ,tlu>''''_ 
.Iu 'n; ,,,H • • n<! other "",!"a<!O<I.", ,.·"Il ., braOh iol'_ 

.. 1:.0 

TotoJ <ht'k"" .... of Iho M. ""U" ",n. _ ... U_. 
Mid~l. n~ Lo.· •• Clinton .ha t", " nd .. "~.ton." 'fi ,,"' 

01: Tu",.","" .... ,,~ ,\"" •. about .. _ ... '10 

ll<n<.th tb" ~r. 1)·1"[> WI'" II", ,,"to,,'1' a' l.."hm()lI' Pork .• how> .100,,\ 

100 fect 0/ n" ilLly dux ,\o.le. witl1 "",,,ionol iJand< ,.wth .. iJJg lo l'nrpl"l, 

lint •. TI", ,h"l. nlay ~("r"I"II"] to tI", \\'illiom&<", .,hal o of ""~. YUTI-. 
ton, the (",,,,Ia\lml ;" doubtful. &n""tl1 11 "'"Ll",, ."Ill' ,0 lod of mo,", 

g,,,,,,, ;,,l\ . nd ' Ji!!IltJy "'0"'''''''' 'I,.I~, >I'!!!!"!i\l:; "0""' ){;dlli. ('lintfi" 

wn~. but; 1\ (ho ~1""HN' 0/ f"""il ",. idel"" Ih" llQ;'.,iUle ",mel"tio!l .1", " ill 

dOH",. T ho "~p(l'u"" of the uHiler lying ""~, 01 tho rliJJ101\ ;11 (hi, ,id 'I;" 
a,,, al ~ ay, ll",,,i ,/actor}, hut the l\·idth "I til' ""'" ;lImh"" .l\d the ']il' 

of ohe oXl""""ll ... dor lodW" \!l"h. it "'''''''-llla"l)" "N~\in I h" ll", a)!l'f",,(a'e 
Ulicxn,'I1O "I ilK,'" lower bod, of ll", ('Iinl"" i, null .... 11,,11 -100 I",,!. '1' 1", 

r tanlsto,",n oro 1><<1, "'hioh o""elr ulhle,li"" ,eM" ' ,.)t~. l_ilil~J\>u, laY"r;. 

"""n ... ~,'(\. no< Illid,]h, "I th"~ 4(H I I"d. Th" {("""i> "-""",>i.W .. i,ll il 

iOl(jl, .• k n p",i tiOll ~'ell ~p in the 1.0"'-0" f·lin tun. r""""", , I.", of I, IIIILlotd 



:1£1 

,,,,d;\,,,,,,, fi ll,,] ~jtl, {'-'>Oi]', indi""ti,,~ lbe "rl!"\.)l1", deeoa ' ''IH', '\CC'lC 

iLl ,ueh " 1"""LOll I_ l~ "'!l!l:,,.t <1", pn~<LJ' " "I Illi. WI>O ooo"t iiQ 1.<'1 

"""ClOth l loe 1I",i,,,,, "I <1., Fr.llk.to"·" "TO, XC'" the I .. ",· ,,1 11,<, ('Jint on 

i, .""liLer f"""lifcro", iro" "". hMi. "" th.t Ill 'Y "'JrT"' I"1L(1 to the 

J,yg • .l",I"" er.<-I.a 'Oll~ "hi" l, Ii,,. ,wM (b ~ oollon1 of tloe (,J i"",,, i1\ ,b" 

' I' '"'I!<'Y ~! (\""t.itl "-,,,ion no", )107k1<O>1,,,0' 1;1'0" on • pn"",]in!, I"'ge. 

T h. 101n1 Ihi,'kLl"", 01 the Clm tJ)n ill tlH' ,ioiBi ll' ,,( Holl idop!JIl'g, 1' •. , 

to "l'P'f)Xi U,aleiy or., feo L 

i;;" [or ., dete"",,,,,,] d,,, [ .... ,,1. fom ,,1 ill tIL""" OJi"!",, "'H< ~ ill U,,; 

,j,.jllll)' 01 Holli, b ,Y"burg. 1'"., m"l' \., li"",1 h fo,",..." '.>gj"uiJlj{ at lhe 

"'I' aLl,] pro",<,]i!]..- .1,," ·lL"·,ro ihn"'~"' 11., """tM\ to the '01' f)[ (he Ul1Mr­

l'y i ,, ~ TH .. "'\W. qu,,,,~J w' 

eu",,",,",,,, !'''C'XA " ,' "'" Dlo""" ".,,, <LAr.U ?'O H ' ''' TO'"~ LAK"",ro;T 

""" "~Tl"~ '" """ Vl<Ol~ln ot' HO<-L"'~,""L" . 1' ... , 

~'Uh,,"li • .., . (<I. l'<l}'dH-.". '. r· 
".>!un> l!~\t) 

Uu,-,,,. ndl>. ! 'I' , 

I'!> ",; d 0,," ... uo rn i! or'" <, 
U ""tM rhornbo'~.\i . 

llrn,h\oprh., 
~t,,,,,h<O.t,,., .... d , prolu"da 
H • • f, ,",;01>. 

Sd,",h<", tla .ub~I",," 
, .. lon . n.ll . d'l""tulo Ii"."", .• "o">, hybrid. 
II. c!. ofroulu ... ><1 ]',b,.', 
An",I"'!>.". , C -"1 .. 1> 0" H' 

t,..""" »0"", \ 

""YO> rot;,."';' (Roeh", \e, , 1,.1 . 
• or!et! .. ) 

""dOOSj) tra ~l>.m 
W~"'''I ,'.J\. Ob-tAt1 
\\'. 01. n"ld. 
Eoop!rll .. ' 0 , ( •. ,.~ , '" : ~ 

011"""''' "" ... \, .let< 01 !o],!) 
l"'''' ,y,'' hl, oota, .. 
"""'''O'"",ht1 n.cl<"~ 
C, ~~. D .~I ... \o 
C . • Ir "tU", 
C, .Ir, ..-I,il-el 

C.m. ,,,'''''' ~ I. ' 0. ( . ,,,., " .. ,I, 
"hook,.) 

Rhynelw",,]] •• 01. ,00,,". ud olt· 
, ... n~ (II.Il) 

mo."""" .. ,,,,,," n t.~"r<""1> 
O,'hoeer •• ' 0. ("" , n .. ><I \,,,,,,;yg 

r">ldb') 
"omullt", "" , """II.t" . 
p .. ""hmlu • • oi"""" 
P~,,,,,hrnlu """tio. 
ll,,,,,,,upl\ln. d u kl 
D. moo",,\. 
Il<,"!'ht~ ,<roo;", 
Kk«l,nb ,,,"ooo<n. l. 
Ib "lo>"Illlt,o. "' . 
KkN\c,,,,i!. 'P 
n;",¥,,~, .... ",un _ 
U .• ,mm"'I •• 
n,-t h"'l'nri> '~. 
1 .• ,.,-,LIlI •• 11 alt~ 

C.l,m",' "'.~"' .... ;. 
l!oo:.. looo'u . Mloh;"""Oh.I ... 
D. lln."H .. I;n,"I",. , 
1 On,'b ... d.,.",l 



362 l' ALEOZOIC 08TItACOII ... 

\ ..... H or m. WAOT"'O"'"",,.... U"'" 7-<> '~ ,~ T'I< VIO'~lT' o~ 
HOHnlH •• "O. PA. 

P>ltocyd., rot.laid" 
~'a"",,!t'" "1'. (.", . 11, h=l<l']''''''c) 
Orl~oid ""]."'R . .. (Y. to ,~ lox,h 

Mam , t,, ) 
)Iolman,lla olog. nt"'. 
D. 01. olorant'" (""'all >ad<ly) 
1.0>1""'" ' rhombol<,.l1. (Clinton 

uri ' (T) 

Strophoodon!a o.'"'uut, 
R . 1'!, protun,l . 
S<l">"h'n'"~ ,.bplan:o 
I'1Od"",bonlt" tu n,nuall. 
(.'I1onot .. ""nut_, 
C. '~ .• "lIot, 
S~lr;f" biooota'., 
S. d, .",lora 
8. 'I. n,,,aren . l. 
S. u~i.tu, 
M~n. ,ot!,u'ad . 
A. 01, ""~",,trl .ta 

A""VLoth, ,,,, 01>0<11". l llr",h n .• p. 
A",.;~. ~l ,p",lli. 

Whltllol~'ll. <'<. oulOf, .. trum 
"..,I,_ln 0],""",,10 
RIIynoh",,,t~ ' robu"a 
Cam"",""'~ia ' lI', aelnn 
C. d . I"d;n , n.l. 
c. d n"l:'O"" 
C. all. w),1I, 1 
Cyrtoo",. , ,I. <.nodl. "", 
CorR"lit .. ~O>.""" . 
Er!il"",,"o~. ro!un~ 

H'I.1"1"lI1l1t1~ ~II. h.'Hlii . 
A~~(obolbfna .ron!!.,., 
1'~,,<oIunlno ,u .. ~ 
P. P"notol. 
K''''iI<'ni~ o''''''D<lnon.b: 
Z,"oocll~ n liato 
I'''''hobo]~in~ (n;""li, 
P. o'n",~ 
Ilo"" " n,la en ... 
H. ""I ... 
" .. t!~ooolbln~ .rc~'\irnb~t. 
),1. or~"t. 
ll. ,].t.-, 
~,. Intermcdl. 
:u 1H'"".t, 
:If, trikJb,t>. 
)I. trl~l1<)O. t>. 

II (YP.' 
"",rleMa klrkl 
11, 101101OOn,.n .. , 

D!IY~r"'ura . ynn",,"! •• 
D. loe.'.'~ 
n,tJIO"yO'I. II', 
:x .. tolcb ... io ' I'-
l't.rfMa om_'~t, 
llorrnowma <I. s"h~lIt, 
'D!ao/loro"ool~ "(""aron . l. 
Tcntaoulit .. <;t, ",I.utus 
C. lymen, .a. n; • • a",n. l. 
Lloo.lyn,.,,, '1 {n toni 
Do.,manit., ellato""",,I . lIl'kl' n, ' n, 
H"",.lo"ot" , d. dolphlno"'1.h. lu, 

}(h]dJo elmlo" r.m"" pro'.hl! prtHlll bul ~o t l"llc,<led IrOln th o 

vicinity of Hollid~}wurg __ Po 



F~!J~A COUOC'''" ,,"" " S,,~=, S~nuo~n , u" TlII' Ln ..... OP l",,~ 0." 
6 <0 l~ Ff1 ... Aoou" "'" !d~1" Fuul ro"." au B .. , N(lOTn 

".. Hou"w."oc,." FA. 

C,iYofd oolU\I\".l •• nol 0'"'' 
H"Ol"" ., : ""..,1". "'''""1'' lllo 

.. mo •• I",'y", """u,"ln~ In Iho 
Juo;'" n;~n lorro. Uoo on Iho 
J,l .. ,,\ 01 .l.Ytl oootl 

l'lucyo""r. ' 0. 
naroooo .~~ unll omollar I_I ... or 

[1170'''', ' 1>0<1_11, undet ... min-_N_ 
1l.1","".'1~ a~. ol" .. ,tUl. 
AoatoboMna OPO""'~ 
Chll<Jl>oltlno ,~. bnllnlSi 
)I a,IIKo "",h' n. ..ur ... 

M • • H!oooMn.lnclolonl 
M. ~roduc ... 
K1"'~,,'I' o"""'u'" 
"uohulb. 'YU.l 
Z. ru,U". 
Z.l>!"c"Ol1. 
Z. ~h.(lle'" 
~y~lhlnA ,moe"'''! 
~. oorin.,. 
Z. oonr.ooll l"!lmoroi ... t., 
~~ po.n~. 

Utlyruono _lI:. b1umonbo.oll! 

Tho pre.,.~oo of thre.. ,,,,,,,iei; 01 M .. tigo1>o1"in~ ~nd lour oi Zygnhol hin., 
in Ihi. fA"n~ , uggrn't. .11 ... ,.., _ Lolo Lo"cr Olinlon limo l! no. rother An 

early )!iddl. Clinlon 'Iage. l'roYl'ionnlly It _ms '1><u 10 ,-i,,.. the 
l'rnnblOl<u 0 .. horh,," ... Lut l"".lly d<wlopeJ ond di,\ingni,l,.blo 
,,,bdi>i , io" of tho ZYK"bolb_ ,]",oro ,on. lh.1 i, m.rh~ po.rtioulorly by 

J{{U10oiJQlb;M ,.,Iitem &~d 7.y~o"'11>i"" Cl1rwal~. CompO''''' ~'ith 1"0 
boa. or tlw Ko .. Yorl.: Olinto" it ."",,1,] !all in ""mow"",< bot"",,u tt.. top 
of I"e Sodu. ,hol. and lhe L.". or lb. )[iddl< OliIliOll. It may then oorr.­

')I<l~d, .,1 lon.1 in I p]lOr<nl po:!itiou. t,-, oHhor It.. Iypic.l Wolcott lime­
stone or the lI'oio:lt! Furno"" 0 ... liowoy",', tbls doe< nol mean th.1 ,.. 

r<gord tho In a, cOnlempoTOn",,",. Tl", I.un" of U,. ""'p""ti,.. !>M. 
oro tot..lly dilr.",nl ill "haract« and origin, Ihal 01 the Wok..,tt lm~ton. 

ond iron or< b.ing of ..-.nh",.n origiD ... ho""', th. Franl.:oto,,'n OJ-" I,un. 

i, "" I.,.. deorly of th o AlI"n\ic i<oi .. of the time. T~ ~iow of the loot 
tho! Iho b ro fauna, or< l>Ot {onnd;" II!. ""~O 10 • .'&liti." .a~er a' "'1,.,alo 
enti\! .. 0' in rommlngling form, \.-e mu,' """olude .iU"r UlO' th.y '""1'''­
oem ,lightly diif"",,t AS"'" 0', if ,hidl,. of til< ,.,"" 'l'~, th.t ,ommingling 

of th o ooulhe", .nd .",torn {onn .. WA' prohiLi t.<1 by Klme l111d 1>1n,." 
Though pro~i,;on.l!y inolining to tIlO formoe . llor,,0I;1'0"0 mn, t . dmit 

tt.. . lmoost "'!uol pl"u'ilJility nl Ill. 1.tt.cT (.:mO<"p;;':m. 



t'uMIU Of' TIn' "' '''''''LOA D>.('''''A ~.<J~ ", "",'KD ". "",,-1'.,,"," S,~,.,mv 
ft""OT!O .h, l'U "'TU m. )'",",,,no,,",, r.O~ 0 ... 

HOJUw~ ,,~, .. HnLUDH'n~ ... , P.o. 

coHamolln i,.,'.,.""n (! C""",,,. 
]>Of.) 

_~" oolol!>OC>. h.lnL'V]",ri,. 
AnoplOl~ 'l'. (.mall M"n(~ 

ronn) 

Anovlothe<" h.lltl'pl,erk. 
l'"I .. !mlll. b"U" 
~'YK_lh .. e"",t~ 

RoDn ... ,";". cl. "",rugal, 
'Tenla,.,.!!\ .. rnlnUl"_' 
~"",_ bI. ~.""ra and OIl .. , ,poe; .. 

0( Ih. ! .. "iI, 

7.;'~oholb. , .. ioire," 
Pi";",,, : ,~, Oo~_ (,"""Iy .lIie<J 

\0 .. l[,dlu ' 1'.01.'1 

The o'"tr.ro:]; iHd brachiopod 0/ thi. ' 111011 Ii" ()u-~t in • pay, wry 

lindy .. nd), ,h"l~ ,h .. t dirodly follm". """""'r "',,] ",ULor hea,-y bedded 

highly f€rtugiIHlU' ,"ouo..t"".. 'I'lt. bner Ii,,,, bul ~ /"..- fe.!- Ibm.., 11", 
1'''''''''01'1 olUI i, ~~o"'n ," (ho nd ... 1 0. ha,,] f,,..il 0 .. , It, I, .... il.< 

"pp,"elltl) OOJl>j,t .Imo_' onti'''l)" of p"l""YJXI'I', "HO of th ... only ,I", 
li,j,,] I'teri n._ i, .bllnci"nl . nol in '''lH] i'ioll lo b. olotormin",l g"lOl'ioolly. 

The ,I>"e ()"Ir.c~a, in ,b, ,holo 000"0 tho rod .. n,I*)lle . re . 11 heli.nil 

[0 b. "",oden .tic ni riO<' \(}'gOOol l>o erocta OO"e "-' (lord"),,,] in Ill<' 

'1'""",,)" Uou"(.in """lion l,.,j~·,,,,, 11"kl(',iJUI;: ""d CI1<'tryto"'H . l"",l 
12 Inil ., 10 tl,. .. , ( of -H"llir.lophlIr;<. 

'I'h, (lliH;"" T",'k, are ",l '" O(ltllitl '\<ll1,ly .x~ . , ct.,i",LI. Illt1o" 

,ieiJ\i'y or ('tllHberl. JH! 1J11l Ille 10110,. illl( ~, p,,,b.bl},,, n"i(JfiO hIe opproxi. 

nldion '0 j)," ","Iuone. ,. knOyu. 

S.<T"'~ ,'_'" .. ",,,,, .• ,,,. m . Cu",,~ G'Qn'~ Tff~ Go,""" ",. W,u"" e .... , AT 

O"M."'''""", ~'''' 
Ca,-"gon .. ,.. .. 

)JoK"",", !o,m.Uoo, .1><n,,_ 
N; o~",.n ""I", 

,-",,,\00 ~roup 
L·",oc. CIln<"" (r...e"'o"t !ormo<lon) 

"r""'n<ll!~. 'I .... " . o~ • 
.,,(nly h,' ,h., .... "h ' , ... non! I")' or, uf hlu,'11 c'Y' -

• 



F"""llo; Lfflr .... i«'. ". ,,""'~. oIlar.oteri"i. of th e 
\o~"<r t",o-lhlr~o .n~ 11'.,)10"'1'1," p!, '/o, ... 1f ~hu~· 

~.nt In <oW'" ",,,1. OIl""""". oceur In ,."'" Qr tho 
It,,,",,,on .. I"" "" ~",II,ularl)' .bun~.~' ond r..,...­
•• ~tO<l ~y th e !<>!lo.;;" ~ '1\"';" I" • loyor ooout •• 
fo" .1",yo ,I>< "'''lor ",nd . lon.: 1l""",~ ,Uf"" clarki. 
n _""''''''. " '~"",h," u''O~i''', ,,,,,,,,,,,,,ion,". ",­
"", pu,",'h"n. ".~o""I., r. <'M",I .,."'.~ic ... /'. 
p.,.,k". 1' .• ~!~_ , "''''&01'''.'" 0'1 . ... ""(CQ, 1). 

1"0 .. ,,1, ,,_ .~",,,"nc,,, .<.","">i',, • • """l'~k •• h 
.'OO<'t ,~ 0",., .1 .. 1, 01 I_H. h" .. ~, r","><l In 
this .000 OM ... ~ . ""i\",,' ;n thl . ,'{J/u"", by Pro-
t • ...,,, Prouty H~ S"a"'. 

K." .. ,.,,,1,,,,,,, m.mher 
s.>l~'too", I "', '1",""11<, I~ po .. ferruoln<>uo. " 0' ­

<,ony ~t to<> ••••• • , 
M.,,;.oT>olbill.O. ty"". '.on. 

Olivo or .'.r ..,.r •.. It" '"m 1im."~,,,, .' lOp an" ~ '''''~. 
Dr '"'UI ;''''''' .~d hl,l\1, !""IUl .. ous sandolon. lO 
to l' t .. 1 b«"."'''''" ' ..... .. ,., ... ,., ,0 
.. , ..... , •. v..,,,,"~,,,,,, W'. lI~""<h""<l1a ",g'«'", "- _f! . 

• id"",., •. ""o",""'~"'" o • .o''',~ .v.iI~"""'I • • p., 
D<"~""" d, crl.p¥'. "'M';gO,","". I~~" . 1l. ",. 
r'''"'.· P""o'oIol~~ '~vj",,'; •. P. ",,-,,Ig.,,.. }lOft­
ftn".iu cd.". 1'. ,..., .... ~, l>f<yll"lP '''''' .~.","'ri' •. 
"''''''''ll''''''''' <"11K''''';, 

H",,,, , m.i. ,U,"" 000< 

11'0"'.''''' '" <011<11." ,o,rutln.,... . 1,,1, "' lth the l ollo",!,." 
0."00'00' . lIou'",."~ obtiq .. , lJ, p.lek",,", 11_ "",,", 
1l • .,jgo'<"~I"~ "Irqi" "~ 21 

)JIM\< Ct1nto~ 
Y.u_lI. ~.-..tlc._}l .'tI"<»olb!na 1. 1. <ono. 

~h.""" ~ .. rol'" ond 011 .. , moott)' con""'I.~, .pporonttr 
t'QI"i. t!"~ 1ll. 'n'l of Mit bed • ..-lth """"'on'l thin 
,,,"_"'0 .. , .boo t 2'" 
ro .. n" Th, .. '_Hifo,,,,,. """'", all !n~!,.,ed I,> 

10000 .. n~.t.on' 0I.b<, "." o~"'n",]ln"" ""1'" !1~ 
1_ 0' Ih; , .. ,''''' HI l><~,_ Tu ft,,' "'""u'" . bout 170 
' .... t ""J>«lth tb. Keeler "'n~ ,t.on ' . Till> o'OOt. in , 
H""," OJ~iN a1' a.d.'!.".....,., I'hf .... t" ft"''''''''Ic .. , 
C"'~ ." •• """,,,'K,,' T, /.."",<'I~' ,",";C&, Z "',,'U, 
Z. ~,"dl" . .,OJ _""";'10""'''''" ".'''''''' ,I,. Os",_ 
,o~. "earl. !H~;'"tiH~ tho Z)"g""'U. o"'t ","- "'"<_ 
TIl< o",on~ 11 .. ..00.., 1M , .. , \o~'<r 1" th< o<OlIm 
(:'1~ '"'" .1>0,. Ih ' Tu,"",r" ... ), If..-, oolr ",'ro­
,,,] . .. oro 'oun~ 'ndl""Uu on UJ'''''- '"Y" <II Iil< 
",. , 000"011.;" . I.t. wno, ZI""OOIOI •• ",,~,"dl, Z 

• 
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'PALWZOIU O"l'TIJ.coru 

"'~",dHa'i,nargb.<>I~, Z,,,,,,,,," ~","b. ~>1> •• OII>a 
11 ... ""10, and 7, arct~. 'Til< tlllrd H<s approx!· 
m.",y M r .. t b<-n.~tb the ..,rend (:l foot . 1.". tlL. 
O,. .. "town Iron . an.""-",,,,). Th. "'""I ~u,. ",md. 
,too • • lat. hor. con(.IM<! ~ '"oical "".,." .. !"" of lllC 
M .... !~obalb'". l.t. b\ln~, A.....,I.tc~ wlU, '1. 
",,,,,linn • .! r<dd. r".,I1"". ){a'''uo;ol.lM ~""~"",",i, 
,\I, 'l~'ki. ;!;."""Ol~;",, """,odi, Z. co~rM~Mi"'M-'.t<­
~a'~, C~ ilol>olol"" bUlIKg,'4 (I, ~~~""I.H",l~'. Ten. 
'ac~liI<> .. in'v., .. <I ....... ~IOIh<Ca ~II, l< .. i,"~"I'~. 
il<no"h <h ... U" .. 1_'Hl.,.oUll beo:I. oo11..,U",,, 
~'.,.. mod. t'Oc"ntl, b, tho oelllor .u<hnr . nd "'r. R 
D. lI""lor ! rom ¥_ ,hal. Hi ! .. t abo>o ,h. 
C' ... vt.,..-n "n .n~ !rom ~ thin layer 01 .. "oI , to,,,, 
: or 3 Icc< . bov. tho oro , rn both of thoo< loyo," 
0."."",1 . . ... oxc"dinrly .b.m~An' u~ ",.11 v'" 
..... vo~. tho """,monti' bol", ZW"~''''' hi ... ,."lio. 
The In ... " of 'ho tv. o i, .. f>,c, ~ 10 In t he o1o""'lpUn 
pori nt the """ •• , 17. lee' .bnn <"" Tu""",,,,, • 
• • ,d.;too'. Th, no". ool1o<lioo. ,0n«ln undo"'rl""~ ._1 ... 

Cr""'vto"'" I,,,,, .. nd, ton., Zy~_]b[n ... ".d.l. ,ono 
~."d.tooo, """, ... raln .. I, In <, •• < ,on~"'m ".tio, hl.hl, 
t'rr~~i~~., 'n.lud'n~. t .", . ,,"" (h.( cun(.in oleic" 
n,;o. h!, o,lro.eoda ~"d olb " f""II •. Amon, th'm we 
,_~"',-" A.no~!otA<c. cf. " .. i'1'Jo."i"~ "'''''",'.liI'' 
<I. "''''.'.', Mgooo!~lffa .... d o/a, rW""'l""" of. 
,'tln'oai an ~ ){a.ti""hl~! .. d . I~'", Tt,,~, o",.".t. 
b.'l\~ .""OOan' .n~ of n,. <yplc ... 10'10 th M l.>o~ "''' 
110 ,.~a,~e11 •• oorrOlpondlnc to t"i, .,n •... " " .,." :.J.~ 

J..,,,'" Clin'on 
Zn_!bo. o1o<or • • nd ~, ."t1<01U, " ,1o ron .. 

Shak ..-ah "", .. I"".] <b!" 'oy." of ".M. tone, ,b, l.ttOT 
olton oont.I~'"~ f _ II.. m.'nl~ 01"..,000, "od """'om, 
ln ~ thick .. . nJ mor. Il~""d""t !n 'ho 10,"" WI .... ", 110 
F"""!, ,, Four I" .. "ltero o" ~",;",,~ . .. '.'" 0'''''''' '''' '" 

tb= 170 100< of II<d., ,I .. fi"t in • thin '~nd,Wn' 

._t ~~ leet bonoo.th 'M C .... ]>t""n Iron . anJ",ono. 
1M """on~ In ~ .Iml,,, .. ~ .. of ""n~"on< , r.,., 
lower, the <M,,' ,,, • b.It-'nch ,ay" 7: rc'" ". ,,'dll 
11>0 ITon """"'"ne (n I .... abol'e 11>. TuM'''' ''" . 
•• n,lot"".), tile !our'b In . hal, •• n""o" .l>xtt .~ 
I'd '0 .... ( •• to S~!oct .,"' •• tI,. T"","ro,~', Tho 
""t t .. ·o 01 tb<loe I"""HH""". 'ner. con",l" r~UG­
""''''' d"Wa .n~ otlle, 'P'«Ioi, 01 I" "'n<' with 
Ano~I"'h.,", T.nt_cullt ... 00 "'hor 10 .. 110; tho 
Ud,..l ooot. ;,,, um.""", OIlr""",l~ . nd ,b. ll> oJ: 
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hopl"'h ...... 'hQ I.,..., OIIftM\I"J .ho Z. n ...... 
,l • .,sIs ..,.,e p .. hOpo '0 ,".,1. IOl \~, Z _ .... _ •. 

C..--r ... o.y <>, .-e .. "ll lt 1""U1't<. , ... ,,.,.1 '''''''' thlJ 
Ihh~ l.,.r H_' '0 'oo ,,,"" , bol"", • ~ • ., .. "" a . to 
;to "',Ilfin, to tb. ''''.''''''*<1 .... ". 10 ""nnt,~, 
Ho ....... , tho !""'lIt I.,..ilit.."u. lit<! . ..-b ;,h H •• 
bo'",oo" U ,"" il.' / .. \ ~1.>1', Ih. T"_,,, ... ,~t"'_ 

"""". i . 1_ ",,,''''. ,, a """,-,IM ,n ... , oo'r""",' , 
.nd ~ , ... l><vhl""""" 11_. "uplol Jooco; A. __ i .... k''''''' 
.. ~ ('/w,.d .. \W'~ ... H<'Ir', I., ..... , ..... t,..o ,,"ik-
' ...... 11_ pole<,\I<lOl .. '"'" OS"."""' . ....... " ladlcat. 
t "," Znobvlt... ut1«<o' (U'" "'..... ,",. l.tl",,·I~, 
.....,"" .... _ ....... kt_n" l\eoI. " ",,<dolln _W.o. 
l'<rnn:a.l ..... . ..... If. 'P/.oNO. ltqtf<~ .. "-la. P". __ crlloI-orle. %1_" •• ..rl....tle>uts 
Z. norl ... %. ._~. Z P~""'''' 1. ...eI""M'II/G. % 
',. ... 01 ... ' .... " ......... , ....... d .... ""' ...... 

A\~ OI1g It.. ""p.JTlOnl fa"I' bro"~h\ ()\II oJ 1l,.II«LiOll .1 r~mt..,l.nd 
i. (1 ) lj,~ .1""11(';' at til<, \.,...",,1 01 th' CH"t(m ".,et!. ".m.ly ti,. Zygoixllbo 

~'ech ,.()no, ou..n"d i~ lito proccll~ 1t e«liool 4\ Morl.h:.hul)j .>nil olher 

pl.,"" ill e<:lItr.l P"nmyl,,"",", A. tlw llLLer IIKt!O"~ .re ~midcrabl)· 

lh",k,·r ... , ore pmh.bly ''''TTI''W In oon,hldmg tI'll Iho .~a"" ~tlhi • 

.0<10 i, ,,"" t<.< ~ .~,.hr.ad ,,,,,,,It'~1: Jo..e: Qt bro, trom Il, . lIo ttow in "'''Ilt­
WC'Itc.l) dil<'(:\,Qm. 

(2) .\ 1 th~ Y.lrobulbo. antirootlro"$ z'm~, .. hich ,,<:I ... .,. indic~lt-d.t 

~~ 10) 00 lott ~hon' I"" loa", of .... ('hlltol> .t ( .. ,nbt'.laod. con!a;D, th~ 

_ e""' • . '1.not ir U,lracooJa or tJ.r. JI'Ul'I~ ., LOpp .. " thale (prohohlJ= 
1'1 .. 11,,;.,1.'. Ilnr (.-1 .hm) al U""l>nle" ..... Y., thor 1'mn1..,.I.nd ...,.. 

li"n 1""' ..... Ihollhi. ~d ""'e '" Ih. I.,W.T I'Jj utoD lln.l",h ... , 1_ 
tht ll!dJI. ('hnloo )1"1~lbi,.. b.,. lOUt ()[ O"ClJ. County. -"Ie...- Y oA. 

~nd <I, .... ~yt "" .. inlt> t~ 1.11" or ( ...... h. it n' thoughl by Ch.d ... i,k' 

Tl,~L Lb. \,hil'll or Zygoh<ln", d""o" "me "I Ihe r.0it •• l'linl<Jn "I," "ndc<­

I ..... t.ho .If.lligol>olhin . lob ,0"< "'~. ~lf':.dy .'\lbEIlIed by 11,. Hon., 

(if"" !("t \iO<\ ' n.d i. 'g, ill .,l'OWll in thl fIO'o;tiQ]1 d (Juruborlond ,,-he,.. 

lnO,....)~r i( ,,~d",li ... th~ Z}'gooolbiu etntciUa !<In... 

' II~I\ . Oeet. 800:.. ,,! A_c. ~ot_ ul .. <.,.. Jt74tI. U IL 

" 
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(~l '1'1>< ('llmhcr11"rl ..eli"" eorroOOI1ILe, Ih. ,~id"H" of IU" j"!'<",]ill;{ 

"""tio"", po.rt>cu1lrly ih. Oll' ~I IIoney Gtm" 1'"" in o.lo),li,hing 110, 

"""luen"" of ""tr""oo ,1lll'" he'" l''lC'OIllll",d, uc.plillg 110,. 10w."L "hid, i, 
"IHnlol Cm~he,llnrl, 

C'o~n'-'T10" ~ . n 'T"_'COl1 z.::,~",,-'I'll<) gellerd 3<'luoncc of ll", 

"<I'IcOO ,"",.. of Ihe Clinton iD \he Appo.l.clJi"n ",..:io" of r"nn'Jh'lIio 

Ind ~hT'J'l'lId ha, hem '""ffillObl )' ",iaLli,hd ]'Y Ih' roregoillg ""tinn' 

'lld ]i,1> of I""n., It TOH"in, i o dokrn,i,,"", ,~\i,f.ctnrilJ .. i. no,,' 

pOMibl. U.,. Tol . (iom of I~e,., "m", to Lh"", ... orked nut iI, 1\0'" York >lId 

cI"""l>cre;n ~orlh ,\mer;co., Thi, lnaJ "" dOlle ,,>0<, .d'-Am.~""u.lr by 

cli"",,..ing lh. ""-orn] ",n.,. ill Il,e ord" nJ' Ihe;, oop,,,ili"'L Howl'~"', •• 

t.he 10"",1 of lho", Z{)rl"', lIAlndJ lho Z!'gooolb .. em::'1. '''''0, ;, definitely 

k"oWt\ only in ih. Ihi e",,;;1 01 Lho r'llm}halli" •• ldion, ",,,,,lion of it, 
p«';;ible ",,,,,,lato in l~e Anlic""ti "",Iioll i, pooll"'lJ(,l to A 'U"',,,(]ing po rs. 
g .. ph rl .... ling with I~e o<t,..""J" of U,. b.,ol p"i of U ... (lun 1I1H' 
fOT",,,linn. 

Til< ZggOlif)//III "1!I;_!"'~oi, Z "",",-Thi" lhe 'Ol>ll~l 01 thl' Clinto" 

",Iracod ,Oll .. , '" 1,,';"011), rl"relop"d in tho hbnrl of Anlieo'li "']""", 
."",'ding to «>11""lio,," m~d. by Schu"herl .n,l T>fenl>ol,.l, i, ;,. l",,<t 

"'pr.",.oo, ill :HeM g, "hkh romp,i",-," tho U ppe' 100 le .. 1 0' "" of tl",ir Gun 
!liTer fon~.t;"n , '1'1", O'I,"cod~"," ~ory well pr""''''.J in U .. mcntiOlloi! 

1.,rlo",1 ~-hen ,uLje<tod to critk. l 't~dy proTod ""porab1o into . numhcr o! 

d"."l)· .1",,", '1''''1''. The lJl",t u..,illl of Ill"" lor pr"",nl PUTPO_ .n, .i~ 

'IJo"ri"" ,,/ lY)l:nboll .. , 011 jignrerl in th" ~'Ol'J.: On Pbt o< LXIY ,arl r,XY 

U"d~f th e ".,,"'" Zygob"UIII "nl~"'!"'m-i" Z, "cla~!llUa.-;,·, Z, ''uu""/,,, z, 
i..n(l!"" X. ren<n'f<, ~",l Z. he'''''''fdi_ In ~o-.. y~,.k oll"",t to,,, a! [I..,,,, 

.h 'I,,'o;e' "",,~ r ill 11>0 1''''1'1. 4 .1. an(l j"el\lJe~l peu.rly llmo .. tu",,. Ih.1 
ov.Tiie Iho renlom"m, nbloll;(US lin,";wll~ ,I Hod"""n j,'our of t~ em 
havo b<on idenlifle(] .1,0 1lI1~o lower 66 feet of II", Chntoo al Cllllll>el'­

lollJ, ~IJ, Slill !urUwT oouU" """,ely .1 Hogm" n""r II.., .mlth"-e't~"" 

"xlremltJ 01 the Side o! ViI'gilli., tho 01 ill< ,ix have I""n r.mJl(l. III 

.\nli.,.,.ti ihi ... ,,,,iation of 'peoi .. OOC'U'" in lime'; <me, .1 n"''''",I", in 

lim",to"e .n.! ,10,10, oJ. 'umL.rl.lI.! In ,h.1. 1m] ""nJ,('lUo, .t Ihg"ll< ill 

,h.I., A I 1100 VlrginiL loc.lily Ihe G Lm TIi 'CT 'I~",i," AT" f"" I~1 wit~ Ih,,,-, 



<>I"'" 'l'N'~ or ~ b. genm-Y., Clift., Y.. o~I""JI'I, on" z. ,..~/im.-I""I 
ba"e IlOj t.n-n obo!en'od In r".j i_i. Bu' ,,,,. fi.st aIMl >«MId of 1"­

. dd1li .. ".1 '''''~c, ~,.. fum,') .. lib tll~ olh~." at (,umbtrlud and d,e Ulrnl 

"" ... It'.1 JI""b ... I~T. 
Al roc" of 0,..... touT .nde/y WpI nolN 1000liti~ rl>< (o"'r ... ooI. an- ....". 

.ial~ IIltl.t !be I~~iral loog-lIingt'd fonn .. f .h opiofit ..... hmVpMrictI; 
" Id non. af doc other oee,'rr."_ of !!oi, bT.,·luopod i , p.....,i ... lf like tlu. 
Olle. .'~ra""'tl!" ~h, if p~ioe ("" .. d:u',." b~· .umJaII of ,)m,lod "",t.ch­

i",or of f""';h i ... (""'M •• ' we 1I,1i, .C, tlo~D •• Ioa'~ e;;l.ftbl"b~ the 

Z:v;ollolbo .,,1 i" .. I~·,,'" .. ' ... II • fauIIII datUD' pl."" "'t(nding thf<)lllgh 

e.ot~rn Alu .... k" 1"''''111](' Gull lit Sl. t.",,,,nce t<) Ih~ ..,nUl_tern rom,,, 

III '""'gilll.. At til" '1""1 1I!IlI' w( III ~ p .... , .. 1 u.. r..,,,,u Clinlon "P' oJ .t 
I_I 1.1... np)l<r hllf oj tile <:u" lI',,( f f"flul",,, I~'l"'""l .11 ' .... ..,n.bl. 
,1"",.1. 

So f., •• l."owIlIL.luUJ. vI W,. Gun n"ot' [onu.,lioll ",nt.in, nothi"g 

IhM .. ~'~l!1t"ly ol'P""'od III ;1. "'isJ:"", .. "t ...... bol . I .. L,,,,,, Ciint .. n 
li,no, 011 tho «mtn'y Ih.lo .. !I~ 01 eft" ,to 10 .... 1 b.d (I) 5 of Sc!"",hert 

~wI 1' ... uh«!cn I«t!on) hOlc • docidoidly '"0''' Clinton tllon M edi~.ll 

.,poet. ,\mons th.m "'r ""t .. ~ rtiC\1 l,.ly fo'" or H"" .pe<·i.., of Z)'gol.oolhl, 

with ~io!l! of "p~tobolbi~l, 1:~ilol>(11b;"., Ilollio, I'ri",ilio, ~lld Bylho. 

c)'prj, Iho! ~ !eUocl)' iI .1 ~11 (1i.linS"i.4al.ol~ lrom 'J!"";"" 01 II,.. 

m.nli~T>€d g""o,.. lo~"d '" th- "11>-' ~11 orr II,,' J l\~ilo, ll,Yo, fonutloll . 

')1I1y the Z)gOOcll)f" art ,J • .,\y ~,!!~,,,,,t. .\1) oJ Ih",,, ." TOI,li>"< 'y {Ik .. 

"""'" .... Ih .1.."", .fflIl-U •• ",,;,\:0', .",) Ihu, '~)[j( ... t ,,,,,;,~ Iil.e z ...... 111. 

z. "''''''if'''', .n~ 7.. ~ •• ,."<I .. Il)eh ." fnmod ;n I-'<:nw,lr.>."'. "",ill), or 
onl, lu the lo~ ... ( (II Ih. t 1i"10il ~ Th~ fonl th ",m,nd, YOTJ m".h 

of z. r""'.9.J~ _lid Z. It. ,..Jo~/.1i. f;" I., o.lllOwn Ib~ It,n ... 1.W.\JoJho 

11'P""';l fa, Ihe GIU 1,1\1, in Ihe :\nIiC'O.li &e<lioo .. In tb .. 1. .. 1.""" of lb. 

Gill' I:.,'tr ,,,,",,,lion. 

n. Y.,,H~'" dHfTtll Zooot.-Tbo lI~rd I)!lr ... -o.l ><"0 of IhI' Clinlon, 

hh lb ... · .... 11.1, l' j ll',~I!, ,1.,.lope<:! ill Ih.c ,\ nl,<'O<li ..,.,hQ" .h ....... it 

~ltAi .... 10 lwt np""""" I~ llf,d E '>, rltkh tndo"", lb. drJ"r 1:>8 foe, 

.. r T .. cnbofol ond "'cl.ocben ·, J nplw.r Ji iver formal1on. Thi~ bod lim 
al'J'lr"U<DIIl<-lr 6(1(1 r~ alm"t Hod D ~ oC 11o~ fl~n u".r I"", .. L.", in """"h 
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!~ ZJgobolboo onli"",' u·n." I.~rno i. bt;,t d,..,IIY..u.. In u.. JupMr Rnn 

1""'Wltilm th,. :rone ,. d!ar.et.:rw by Z,,'.tolM duo" •. Z. ;M ...... "'",, 
Z. ",~ .. ,If" and C.iI"~"'b;"" bill""9_" bu,dl'O' • ll\1mM. uf ~t)w,r HlOl'l! 

II 'UI,I" typo,"! 0:;1 ... """. t l,d han! ''01 y_1 boltTl I~unu (JUU'iM 01 Ant;,,,,,,;, 

All three "Ill",," ']>I!':i .. Qf Zygobolbf. OO<:'ut qll't~ a> otnnd.ntl y in the 
tYP11l&1 130011' .hale n •• r .\I\o:Iu. y, Y ... , In lh( Sup,t .. , 1:"0' forn,aloon, 

III !ad lh")' C\l u.ulutt, ']l(' k,w ... " ".t",,,,,1 C..H,. or .1", 80<\u> .J"Je. All 

t~....., hH(' t..,.", """SruD:"<! .teo in II", ~'lI~'Y Mountain 'oN'tioD ot II on~)' 

(:""-~, I' •. At lhe lA.I plo.o:<', b~'«"~T, th'l lOX' ......:><i.roJ ,,;1" th"", Otll~' 

.,....,.;u of Zygobolha and .. "" .. f :'.ygobolbl ... lut OIl far ~.'" " .. I ~ 

round .... \51<10 of lbe !!t.&o> 01 t>~'n'Jh Ini._ 

Ai P""'-'Q""1y """".to,L throt II IOlru.o IUd pUMp.< ilIIIici.nt room III 
u.~ """f1(1J1 .t Cnmbrrlllld, )I<l, for Ihr Z)'gt>boIbo u",",,", ..,n ... bul lilt 

~har ... I"'i.li .. O>tr>e<>d. "r 1M • ..,u~ ha, ... "" , .. n<>i .. """ d' ....... qoo In 

)111')1,"u no • • 1 a"! 1'10 .. · .,nlh 01 PI'nMyl,.njo, Tle.-id..., 'n """Ih .. ",t. 

~r" Virglu" 11.0 }[.,tiguh(!lhi,,~ L,to !,()"" 1"'0 >(l noon J>o"I. holdi,,;; 'J"";" 
n/ II .. ZygoLultx. o"li''''' i.'u,i, ~"" 11",1 il;' ,liITJ<l1li IQ """"J'" tlM' ,~m_ 

"ietion Ih.t tho %, docm. wne" UOf.,iy 0, wholly lod:inj! in Y1Tgi~i •. 

Whm.ver tho ""tnero. of tlll: Z. uf'<'<lI& 1:0"" how been /nund thoy ''''' 

.. "OC:;.M ... ith p .. ti~~lar llnn.mol,..,.j('f;M of .t"oplothroo hr~''''p ... i", 
Ih.! .n, not p"",,;"'ly d~pti<:Ato:>d III uy of tht ot!>er CI inton "',."., "I>c<~ 

bradtin,,,,,, ""'It. IU)' tI, ..... r~'" hl'lp in id~"tl!J;u, th,. ",n~_ 
In " .. tiNJsh 1' .. ~eI'IU ~1(HIgfU ... te .. tit!' ooct" .... ID u... en.. ni ...... 

forma,iOll beneath Ih~ Z. ut:K<lf\,elliji _ aud ,u",. up ..... ..! to u... 
to" 01 tlu. J op;1J!' niTrr f""".I,"~_ In "C1I' Y ark It 0CClI'" in h.' .. ..,n_ 
t10e lint in u.. upper Ihird 0' ' h~ .. H":,,.I0 .. " l;m.,..lomc, ha",. ju.t 

to-...... \h thr 7~ .... I1 ... i .. n .... """, 1I1~ ~d hi th~ WoI,,,,t\ liln....tull~ 

"h'~h imm..Jiat.ly .1I"'-'H<l, (he ~,,<l~, .i,.I. thol .... " .. "". tbe ...,1",('0(10 
.,,'\ '>Tieti, .. 01 An"!,"'I",,,," ... ~ "h nllr~ Ih_ Z. J.""",.. ...... <. Dut 

P ... I~m.m.J ob/o"pm, "' I)'", ~," I ~- drr.nM, ~ lloiT1('d YOTJ: wid. gO'(lj(I1Iphit 

di.lrihnli"" aLto 1i ,.a through I,Tt (ti,.ll) lho ""li'o ti ,~" of tl", ",ogu.n 

el''''!.· T1K".lo~, coo,.idcri"i thi, 1_1l!1' h",<h,ol>OO u'c", ly a. & 'J>C~ifl(-

1)1"" ll. inJ.n"al ",1M in '\Tlti~r.phi" oo ,' .... I.tion i. ,oTre'ponu'"glr 
broW. Still, I. [hi, !Ol",U iund"} (,h~ eo .. tim·nlAl ..... on!~ d ",,!tarn 



de~Jlil~ly ,1"to ""ilWl~l. t'Ul_,n,~dl~1: """,<111_ 1m}}} the .asl. at ",bel 
,in",. f ...... lho tOIllh. (nd on OIh •• m.",lf IAI ... _ a"<IlI. 1m'" th. Dorlb­

tnodnJl oJ anyone 01 Itt ...... 'Mh'OIIi NO.\" .. ~1l1 •• d I., vory '''''I"II.Uo lim. 

oonebtlOM. 
10 d, ,<UblDg th. Iocolly <.')';,,~ ~uenoo:.,1 C'liniol> lorm:olion. ID 

No ... "'Ol ~ It Wb' r,,;nW "'tIC 11 •• 1 tbt pn'l" "h _h>.l ... h,d. o~.rli,"" the 

a R~.,..1"''' It ....... "". P.nu.lllffn~ ror>f" ~I I:ao..b.d,." roola;"" • lyp; .. 1 
.... l'motnlAlOOh of 0", Z,.tobollut lhu..,.nr"..t. f • ..n., ,..b .. " .. I~ ";mIl ... 

1m<' !'OIlnt ~t...I" tI, ,t "" J.o.tw!'eU 11U. 10"" P."lomeru, son. ADd "' • 
....:0"" """\l.r",,~ or Pent_mem. 'n U .. Ir\I~ \\"01",11 lin...tone ctlDt..in. 
U", "''''' clut ..... IN"l.tiC 01 1M l}~ l"l..oon.nd .\ Ml'loth<-oo., of the Z'1!""bolb. 
d""ort. IiOllO. ('hoo.,h,;.k in hi_ r«o:nt "-a.k on I I", CI,uton lor,nIUO,," in 

1\~>t Y~ri: ".g",J' Ib", •• 1010 oJ\.l .. a'I"' .. 'n~ l.tcr.ll~ inw ",.b <Jth.,.,. 
aM 1""""I~", .. ,I .... ,,'" 1.0<1. But tl,~, ••• .......,.t; •• I.~" .. . ," lOOt t h<-

.U"'. III [l et ... ""id, I)'" 01", .. !l llOh", tor ""m.,n, highl)· rhraderi.lio 
(lim I ii." I),.L ..... ~.oJ. ow.\ Rn.. hlopoxl., tho Ofne, n.· o,lro,-oo.. Ind oh<; II, 

th~l_ur ill Antl cOIo li Ollly III tho- up!,~r 1",,1 of Ill< J"piUr Ri\"~r io,ma· 

tion ; Iud In A"I; ~OI'I; II", rnr""jlU"~; "~ i.unoJ "'_ ..... pou atod by 
(;00 [col.:J O"ka~l' ah~l, ~Ild lin,.'!"',' . Whl l hal'P<:noo in ~' .... Ym"k 

.. ·hil< Illis gr""( thicklll!l!P cl !i,nr ,1'1'<>'11$ wow. h.ing l. id d""·,, in 

.\nllcodl ( 

E ~c"'I'1 In Jay thd Ihe I'r=" of M,''-;" .... lillt""ullnn InU" h,,·o 

w.~ ;lIWrrl1rl>:d ond dio-:"",i"".o I", a In,,!!" lim" in :1\". Yo.k,..o "h~lI 
not .. ." try to Innl'f! Ih" 'I,,('<lil)<l. Y",. p","",,1 purpo.co it i. <no1ll!:h III 
..... 1;.., jh. pl.11I ,ll lfrtllCO Ih.o.l on o .. ~ In. II>i,l ..... 1 "f Iho App.,.,niu 

f"linkm ~ll ..... Ihe J_,., Cl ",l()Oo ~'I i< tar inferier in .<1,,01 lbi,h_ 

~f d, ,"""tf 10 th. tiIII\~iDod Ibk~~n<"1l11y ]0(4) I .... t --<lf Ilw 'm ..... 

')IOJ>,ljn~ QUI> Ib'(f .nd J"pil(? "111,· .. "rrn~ti"", And ,,« ,Ioonld n ..... 
I""Or« !he laCL Ih.o.l Ibr ioU..,. I ""olion. ron ... 1 ..-...iul, of linl .. hlll~ 

.. h.~ Ibt (I1b." ,,",,<>01 moi,,)!..,. .-hoIll, of ... o,lno~.nd '""""'. Thi. 
It! onl~ oN' at: lilfo .. n. hllll.l ~IJ 01 ."nil~r . ... l.onO<'$ '" Am....i .. D ,""bl!: . 

..... , ... . lb., ,ead •• l~·_ ttP.t m;~"l .... l1 ~ t.k .... to hoar1. b~!hot. .. bo 

p"r-i.teJ.,I, .1Id 1 1on~l,. "ri . ~ '0 d~ ... o • .,.. holillic th~ ~tion of 

d,""",nf1al w,U(t lIllO'"Mll("flt ~I ' M <u.Io.,.. cot tho:- lilh""p~,,, I..D!!. d~n~· 



111",1 of the h"oJ. brco.h in . lratigraphic ""1U01\< .. Ihnt u.uited!rum tlLOir 

operation. 

The oolracod .Tid"""o OlL \<hid, form .tLOIl • • nd bUll"] rone, in Anli­

o<>O.ti, :!low y",k, P<"""'Jlvani •• ~hryl~nd •• ntl Yirgini. on correla Lro 

"",1 referred to tho Low<!' Oli11loo may 1>e l'rnphic.lly ,ullIIlliui ... ] ill 

t.bulnr iorm.o, [olIo.,.,.,: 

(:~OOI<.'U'HIC .... ~D STRATT(:RUIIT(: DI~Tf\J"(;TiO~ OF LOWER {,J.l~· 
T()X SPECIES OF n"GO\lOLE.\ WHICH HA VE DEE~ ~'OlT"D Ir-i 

TWO OR ,,"ORF. WJI)F.LY ~>:I'Afl.~T1W I'J..,"-Ceo 

Yo. Of)ri"ilor~ .. 
Z.e ....... . 
7. ...... r ... . 
Z .• ~'lm. ti",," . . 
Z. "<tong,,l.d •.. 
'.. ",c.,·do. 
Z. I"Q~ .. 
Z. """"n .. .. ... . . . 
7.. l",~h... . ... .. .. . . 
'" oolo"~o.. . ...... .. . 
7.. emU. . . . .. . . ..... . ... . . 
Z. '''.n''o!''' .. ... ...................... . 
7.. '''OrA. 
Z. intcn~ed; • . 
7.. ,",",to 

Th, Zygo"o lbina ,maci"ta Zo~ ,._T"e typieall"".bty 01 this ""w' i. ill 
('0,," (lap thro"gh Cor< .nd 'l',,,,,,orora mou11l,i", .:Jong II ... pike f rom 

)fer""",burg to 1If,-COnn.l1,bur~, r • . TIo,,, it con,d, ruiniy of r.th" 

~)fl ",,,,,ni':ll-xray d:t.lo .ilh "]...,.1, of yoll.,,,, por·, ,.. ,.utl,lone nighl)" 

f,,,.ilifcroLM .",1 r"'oobiy origi,,~lIy t.k .. r<Oll'. The l"tol rhiokno"" o( 

th o Clinl.)u at th;, pi",~ ; , .ppmxilll.loly ~50 i,,,, ",,0 lho ". ow"·i.t,, 
'Oll~ lib IpparonUy h"", thn 21.10 /,'ot ,L,w(' the h"""of the 1l)'lH.tl ')~' 



'l'IM 10110.. in I .... il, '-Cl'<' (V.tl ... ml • d"m dlrtort<'" .",,1 ." t1 ... loll-/:ate: 

"",10.1. {)f .. . ,~Do ... • hrJ(»(loI!.U "'U""tu'l! a ,po-ci05 <>1 }I!J1hl'<"". Tn"",lis 
u . .p., ",1.t<-tI ,,, T. Hz",,". 1.-0 ,·.';oti .. of I Hoplot~"'. ~i.plLf1"", 

T,M/""oJi/U d. "' ...... 1.." p,.,.,_ .. ,. ~ ... ",,~ ... tB, twa .prci'" 01 ('1.",,­

""_la, C1eiHpMrw ~I', ('y""""""'"P~ 1'_,rI4.o ! >I •• p., Orl~G"""" 
~L .... '1 ..... V~4"'1~,.... ... (oJ"' ..... 7.~go .. l/a /",,1110. 7.!II"bolM bu.. ..... li •• 

Zyg<>6ol~ ..... """"iott.o (nroldiLlf:I! a1,.,u<!IJII). ,VGrI'!J"IMU"fUI bdw. 
M. ",,,,---.,1/. ". M~ .. ~ .. i,.l1 ,.;r.,;,.u.. PI~t&Gb<Jc/'i .. ...J...u, 1~· 
... _ pm .... ,Ol/it. N,U.t><:,,.,v iV r..~pt th~ ",,1"")-1"0'1.< th_ toml. 
<><'('11 < iu lo6t1llh~ .... 1 ... au-l Il~ .. nd.l:<>p".. The pol"'TI.."j, • ." footld 

only I" th" ,.h.l ..... d I~l, ,."'bolol~ .~l'l.olnl .. h) thoy. '" ., .... f'!'ly "",n ;" 

.... <1,"'."<1 nat" ... l 0111'""1,... 
T il< """', .blla~&nt o! tho ... 1111<-00.;\ th~ ZYfI"lwllb;"" '''' .... '«Ia.· It 

oct"", hrt.1i!.~f.lly 1.y t.I>oIL •• "d.. T1,~ 'r«"'" .. I,,.,, t.l'I);colly do,-dol"'l 

.,,,1 ",dl ptMC"rd 11 Cf,.ily ,li,tinR"i,hed L) ill n th., long obl;q"~ fo.n>, 

~""'l1il1<l'l!t tbin F • .l'"I'C Tidg~ ~"'\ g"." •• lI y o", .. o;.t.-.l ~ppural1"". 

Y.riolloo in .bic-h Ih~ ridge ;\,,0(.., bigh •• 1\ .1~'nl,ll.· ,""'''T in 1..0",", 

('Hilton .t(J<1 ..... B\1t tllOl'W' 0", noVo, (1)1In"-;~ """,'i~Ij(" WiU, ,,,,,,,i01 of 

) [""tijr<>bolt.tlll Ilko II"",· clt~d .loo,~. Tlo.! lottor OT. vu,lillg (olforo] 

rh."", teri,lle Ml~,l!. CJi,oIQ" '1""'\0, like J[. 1. f~ .~ol )/ . ..,,~= ... i . "ho 

7,.>g ..... 11. and the 7.)'g<:>IJoll~ .1", in,h,a\. ~!iddl'; r liHwll. On 11" OIher 

I!,,"d---<-(ln.!df'i"~ Ol1lv k~o",,'" ( 'linlon o"'uIT~n", ...... tl!. I"'I""ypod. AI 

~ .. , ';KIlI .~t I ..... " c\1,,"'~. R~t. 1><" "g"Ain !lit!)",. i~H'!igotjOll 

,hoW, thAt tile , .. " •• bl~ ' .... 0 OJ 111 ...... p<lt;" 01", ,n;), II>< r;".paJl~n;M 
d.riti "",,".t Ibo w.~ tol' nI thn rhnv.I1. 'lIm lIo.! 10t.1 con)hin~tion 01 

'pII<i .. I, "-Ufo",n\ 'Nm .11 ~,h ... r li,,\,m 1~«<1dinn., .n~ hoing inu..­
-.1 .. 1c: ,0 chua.;:!or 1 .. 1 .. «n OUr<' 11,.1 Olt' ..... rly nl J."-'-~r Clint<m bmr 

.nol ll"..t of tlpp.-r ('Il"ton fa"; .. tt.O"' .. ,>I, thi, "olln"- oJ",,~ rnft\ri",,1 
-nuanllOl plaMug th. ZOII<' In the )l iddl0 f'"LnlJm. 

'fbe .ooI,:nmf01' of th~ 7~ WU'oda ..,... to 1m, ...... ,,( til<" )!iddl. 

I'liulud _b! l",,~.ril. 0\1 tl.e '0<'1 1'-\ _t Cumhcrl."d.lId., ~ """ami­

n.!m, luide [<#.;1 0('<11'" """mdt-nil,. . nll ill IJri",,1 form in tho C""'''p­

,.,..." iron .""J.Mt. ",hI"" anr ·rI;"" 1.00<1.. """t.o.in ing • f .. irly trP"'-.t 
1I' .. lop ... ...,1 01 tlwo lih.I.goIw>lh,no 1~1a fu"a. Til tLe ... ·u<>o On T n ... 



3'T4 

Qll'OTlO noonboiu n".. II"",,! Oro .... r Obtll)hlnil lb. 1.. ~n .. cilb %<IoJe I;'" 

.k"t aoo [ ... 1 abo>. tho bbt of Ih~ CJill~lI. M lbi. [Ila<." ""ly t b. tJlln 

1II11'},...", .... "'''0 avolbl>lu l(fr ...,Ueo:1mt, ~fld Ihu Jltdlbly l<roIIn!. foy il," 

r.bH1l~. of Inc p.l",yp«h, thOloOl hl~i ng h.",,, o~n<d ol ..... hc'" on l.'" in tho 

,h .. letI nvc-I in n. ,.. roo,1 ,,",CO<ltIOll>. Fi,,"lly, til< "".,ilion of tho, 

Z . • 1lIni'ilt. 'Oil< i, flx",l in ,h • .H onO)" CWYO fCCllOn by til. """,ur",n"" "f 

,h. l!. lato fl un •• be", It Ind that of thr ?'Y/iIll>clbo ,I"",," ""1>0 1>on<llb. 

n. JI ".t~ohrb<io" 1014 Z .. "~-Tht I f. 1 .. 1 .... 'n. is p'd"'l" th~ n",ot 

/I"""''''ll~' _oslui""' .. f the Cliuton .. ,ntt In tlu, Arro11d" .. " .."ion. In 

"'!"to. ro"" it. hil"hI} ch.onoct~.,.tIc JO U ~R <J«:un ID. ly...,.1 d""~lop""'nl in 

Oncid.o C,moty, The bKllQd "'001 fooollirMVU upo:ou"", I", toow:\ to 

<be OOPthl<~;j or rtica iu the ,iei011) or ~nr .H utfcTJ. Th. Hid""",· in 

b""d indlcal .. thot the 11M. whith oont.ln th"" .. 111 " inch am "'pidl! 10 

th .... ",1 oj Clin","" 'I"'; rmul 0111, ~J>ral(nJJy by oT .. lo p, .1. ... to too 
... , ..... nI. m wlt;,h .1> ..... I;,.n "'OYQ(frU th! &hlllu Ind ~"e-grainoo .. ,,(].. 

.ton~· oro Ilrgol! ",pJ>«>l by """1M' el . ... ;.:" I'U.,llg o<)nth .... :rdly unllo' 

!~U" g .. de"",";I. 'he ... no ,'no'~~ ~Kai" in ~'DI,..I Ponn . yh·.ni.. It 
..... el, ... I,. rOC<lgni=:] on ,h •• "",h ,,~~ 01 J.d;, )[o""I.in u."w«!l I...,wi" 

IO~ n u,ll iOl'd,till<, .Ilill1in Connt)·, \\"h.1'O It liol lboul ,lt~,3:;O :reot .bey. 

lb_ T~ ...... r"... ""nddo"" .• U.) It .. r iO\!. r lac,,", on '1'" "",,,. ."~ Tu .... .,,, .. 

ntOum.i",. ;n ... hid! ...... ·Ii ... ~ i t 10 .. U'U thr ,,,,d,)t., of t~ Cli uton. I n 

lioryLutd i t ,. ckl rl) io,li".W 100.-0 II", hori.oa of the C...,..p,_n i"", 

!Illld'''",e It t.:1lIIIt..rLo.rul. In " ireiulo lti fo.-all. u'" roJkrl.d u d , I. 

1>"!', 1.t .... UI ,h • ...cti"" d~l~rminlld I .u ""leo north" ... , ol Warm Spn~v, 

I "'ilt .... I d)/arroTS, " Cuflll,.,tl""d O'p, IMd ~thorr pi"""" m tlte SlAt., 
'! bv bo.ool !.ha .... m\o.in . the ll. Jo. .... , ... ,~ n ICUlIlbo>.Jo.,1<I" G.p . '''DeI.. ""''''' 

no or 40 mJl~ ;nl<> Tun ...... anol omU"',,, f'I,nloB IIWiIl of cr.,), kind 

be./on ... r"y "'Ie in Ih .. oliroctiom )4. /4/ ...... "b""nfi] II...,. 'he _ th.,,, 
"!'(>Tlll l! o1lhio nl<Il''',.,. }'in!J\)', uu t1.1"""llOklbl. ,"prc....., talion ol 

th" fl unl ,,-"ur.' in r. .. ~"nd.r MQunt&m II,",,' ,~ .mu (:h"", GI . AI tlll' 

pl.C<', h""·.'€l. Ih. I,'uiol. f , ... il , on ",."dAled " fill ,~"",.. Ihal rill "ot 
.~u'"p"ny Ihom in Yirginio, U~'"Y I ~ml. A",I 1" ·Mi) I, ...... ,., I nJ On th " 

1<>.'Ou,,1 w •• '" I" cli!lcd W "I~~ thil Ileo.g;l "!CU""f"l<.~ " I tho I.un.. ., 



indi"'";1Ig _ ... par:l l.<\ U.ough "'n1em",,'~ n"'''llII ... ;!>tI1rom tJ,.. .~t1l.l1tic 

nea r "I\Hnlh. 

,\, 1 ..... 11 1Iill, C'iint"" funu. lit. "",in ,n.il" f_ilo oj I I,;, :I,ll .. . ,.., 

o.\r~M<I~ of Ib" f.mily Z)'go\",)bl<\"'. Th" '''' .. ( ..... ; .... ),1" of t h.,.. .'" 
j{"'ljvobM~;"" (o~" )/. ''''n~ u'''i, ,V. dorbi, on,1 ?yyo/>olbiM ",~I\1d;. 

,\lJ to", of tJ,_ 1""";,, .re iou"d " .... I",."~l .... 11,,, .. iI'" ,I.~, ill !-O,," 

Y~"" ~",1 . t ~.'l t"", o!ks! lh~ .,,,1 ~1n('\l1n c- ~ II IMr "'OTC fonnd 

W"""T'" ""lh-n",,, fro," l1'~ 11. lo.io ",n" ... ,," m.c1~ in Pem .. yinnu, 

)1 ".!I' Il~ . Y'<)Iini •.• n(1 IlQ.tI«"tdll T"" ' ''''t. t'ud""bt..:lly, uther 
fq..,l. th.n ')<I •• ""d •• ", ... n~nod to thl' >ont. H~"'f" '. tl,~.\".", ""' .., 

....... " .... 1.,. ~ . ....... 1 and 'h<-ir u ... ill ""' ..... IUAfl, !",nding '~ri r ,"~j .. tiu~ 
10 ,., ..... ,J_tol k ... i~ ' .. tiJ. ... Liou tbl.ll lho:,. !.lit< ."'" ........ ,.rd, n111>.1 __ 

. u ily lie n'_"In .nol hl:snl ...... i q II .. ",,,,,,,l i llie u.. "",-u,i .. .,..1 

0 .''''.....-1 ..... n 11Ii. P"TJXI>" H'I"! n it. 

T" 7.y,.o""II<,-tw. 7."" •. _"rh.i$ll>IloI, nOI ..0 oJ"", ly Indif."'d b,. 

h. bun . n,l l"""ffl" n,-,j ..-. , •• il) 1V"«1J!'nl......! . , th" p,..".".,l;"/j" ~! .,lig<>­

b.llOltlk Lola """0. Tio"I'TO<. i,. I'" '~IlJ'!!I~<:-/1!an areR \oct.""" "",llh.", 
1'0u",)"I .. u;, . lid .oulh,H>',ern Y ir~'lll' th"< " u,,,.l ly • lnor< or I,,, 
'r~rill!l.y '_ililoro,,, m(cn'~1 \J.ot,..,...,n lh e ... <1l1 th ... d e,i.ed %On" , .. ilh 

.Ii. 1ala Ila\ tll~ linl 'p)X-aron"" Vllh, Upper Clinw" Bollne",.i . ruJi. 
faull.. T1,uug\> 11« Z. p<l.I.i .. /""n • • , •• nol nbs..,,~'11 ;u tl.,. ."d ion at 
lIan~rt1",.". l'., th~",,, on am p'" lhi<\,_~! l)f-<I. _I th~ pl_ (Ill .... 
_Iian ~r","j'<Ind iDg til it! ..,. .. 1 "".itkln uu"" .. h",h no I_lit ... ..,. p .... 

culcllrat On "'h,ch .,."""C ... ",h ~"gh l ha .·e rt"HIN 11& pr_nee. Loooc 

.1.1101 or ... d1i,,1M' eoul&wing Zygl>'("l14 ~Iitn, Z. ""''''' Z. grlJCilis, and 
1I,q1" Pbolb"", "H,d~~I". oJl rupr-dl,. Chanod~"!11c o..,..,."u or Ib1" 

zon~, tl;l!Ctlw. ~Ith I powliar CII),Il>""t". (')O>Idu d, ........ ""'linIs,.."d 

fI_~"';" Pl'"";'-;'., n·.,..... '"" .. 0 ''''''·t 1110> nnge ~I Jld.ti!lob"u, ..... 
luI. II Cnmbnl.ud. 11d. Z. poo..oti(a .'..:! Z. p ..... ,1.1 "'e~ {onnu in th, 

P' Of)I"' puP1 1, on 01.0 in ,Iw> ....,Ivm Ilon~ "<111" 11i "~r, 1 mn. "",.", of 

Y"rro1\"', VI. Th<> .. (-olled;oo' indlc.l. !hot Iht i\, po'ljco. ",n< I. Ji,­
(;''';11)' yOlln gtr Ih.n Ih . )f. 1,1. mn.. Rllt..-o ha \·t OIlwt "..,tI"",;on._ono 

!rol~ II'."" .~)>rin~"" Y •. , onutho, {ro", 0.1;0 CI t;" \'1.--110., pro« cit!>" 

U,.t Iho 11«1 "'n" J...: .. lly ""'''e'''' ,,1G<e !OJ!elnc ••• l~ <.n'" ,~id" .. of 



Ihoir resl""l;,o I.",,,,, in col lrMing or U,.I 3Iruti90001";,," ~l("''''". 

1, Jgo .. U~ mimi,,,, Z. ~",,~ili, .nd .,·on Z. pMli"" illY,,],,1 tho ,\ £Ipnl .d,i,,, 

y .1leJ ""fo", tto. fi".1 ,~li"di{Jll ,11 .1I'"I'goiJol&j"" lala ""d "!f!Joholbi." 
","", ,1; thore;lI. Wi,h Iho ln olor;.1 in h."d It i, illlf'O"'il~" k1 oJ"'i,l_ 

b"t."",n 100 .. alterll"til .' . 

Th,· lio',",~,ailt ",.Ii." 7. "~,.-'l'h. C 1'1" " (,li~ ".,, n' Ileroi" rlelemlln.,d. 

l.o1(lJ" .,.itl, I"" 1\. nlJi. Wll., It, i,un" ~'", nm ooo,n'od 1n )1ulb"" , 

r:.p. Powell Jlonntai",;; luil"" lwrth",o,t .. 1 8,,,,.d\'iI10. 'l'.nll. IIOf'(' Ih" 
WJJC ,,,,,,tilllt .. th ' to), ,n.m"", 0111", ( '1;1110<1, L<i))g illuuodia\<·h, 'liP_ 

,,,,,led hy the ~nl"d,ill" lim",lollo 01 r, y"g'"" "go. Th. 00.1, ho,. 1",iH~ 

. 100 Illore 1,,,,111,«1)' l"""illl.",,,, .n,1 ",,,lily """,,""ble U"ll on)' oth"r 

of (,lilLl,,~ "g" th", ."0"-". tho I.ullll. o1llto :WIlO. e'l"",iolly th. 08lr~coJ •. 

"'.., ooll.'<'l,'<l .wl ,t\1!lied ",ith 1l1lffimmOll Iltoro11gtlJo", ,,"J dderm"J",1 
., 1001ow, : J)o,m , ww;" ,..,di, ( •• c.."jinKI) • homd. nt ). N. {i,,;a, lJ. io,,-,I", 

n. obH'I"". Ii. [.ul,~,IIQ. ]j, 1"0"" f" . n, fra~-<i/"·tm~":"ut, Z~g1."'II" ~II", 

Z. r,alla',,-noclifua, ,II a<ii.~1boni"" t~l'~'-[m'~"~.ti"., M, bi{idu". X ,,". of 

til .... oloVL'~ "j""';'" ore know" 10 "',,"' in <l"J of the older ,on"", . "d "" 'y 
lh< thi,,!, lomtl,- "~d "i"th 01 Ihe Ii" PH' into tto 'll""""dl lLg zo no. 

I J(b" Iocahti .. Mlrl Jia.,IiUoiJoJIxM m ~',d" ,lId M. ~Ilim~. III "io..- "f tho 

""aln'ely lorg. HU"'!,,"' of chonwt,,;,li,' .pN:;'" II", 11 , ruLli, ' 0"" i, nt 
10..,1., en<il,- rerognlz" LJ., H< OIly other 01 th e (,li nIIH' ,,0ll0, h("1"' di,. 

"~gtll.l!.d. '1110 IOl'go m. 01 moot or the' '1""""" hel l'" In"te,i. ll), i~ 

,li,llIlgLl;,hing lh€ .one Irom th""" "n rlerlying il. 

Th"", of Ill. ell","O"ri"", 'I,,,,·io_< of tt. """. ;mlu,lin)l J)<mM"'-(J;" 
"~di., .. ,.,e ImInd ill tho Huney GT(lfe, PI ., _lion 200-~:XJ 1 ... 1 b,m,,,h 

Ih' top oilh. (,li"tol1. Tb, 1",,18 ,ont. ini"" tt,,;c f<><-<ilo Ii. 11M". thnn 
~81) f,.t 01:."'0 tho high",t 00 .. ",<,<1 "" ur""""" of ,1I".figQfxJlbina 1"la. 
1,. tho 0ppoo,t. uir",(ion (h,· n,,! .pp<'u"ne~ ul .It. (YP'" i, TIe"ely ]01l 

Il'-'t n""ro, th o top " / lh, groop, th"t i •• homt toO fed ""~,"Ih lho to!' 

.-I. pi~ .. 1 """jloloJlo, lounrl hy .omo unkno ... ." ,,o1l,'-\or ", the ricilJit., 
of C"mo.rl.nd, )[<1 .. com.in, 1!. r..n;< >, .11. kmg", 11. p"lt:h,lIu, R. "bJjqu~ . 

• ~,l "."/;p,>I!oll!;".a "irg''''" . 'l"hi, o"""i" lioJl oi 'I""i .. ,,"n t"rlly m"'l1 
. n ytt in ~ "I,., hul tb. II. [urli, "HI<', and ma) he a""pl..:l .. cOMonoLly 
ronel",i ,. ,,,i,l011 « uf ti,. I'"""," ro of E,i, r.<Jno in th o ('linton _ t iou 0' 



t'1I,~btTllnd. lTuf<>rtQn.lel~. dal.l " .... 110:\. ,,,, .... tn Ih. rclah<>u. <>f ,be 
'lC<'\I r~M. 1(> ",,,lying &n,l unM'l)-mg ""'("II. T"" ,,'U _HI. to be .. ~ ... -

..... 1"11 al", In tho: .",lion ~I Siz )til, 0""1<. ~d, "l,rn' ZJ~IIA fflI~t4· 

h~iflm. Nf»I'1"w!Lj.". ,,"i<~I •. and .11. NI"",~ w.· .. ' fO und 102 f.d 

l"'"c·"th Inr K" • .'I"" 'IO.n<1""", 0, 2·', f\""!"l bt""dh II .. low.:!t """lIrr."",, of 

.11 'HI"'" whid, i. 77' [,,01\""I ... t~ 1M ,,00(0', 

I" "j'gi",. Ih. 1<]'" .... 0 J0\1h\l\11 Iy i.lrnlifiecl at Wi1)iom,,-jU<, h\11 
11I~ .. II ,10 dou\.ol .h<:ml i t, 1''''''''1><..., ill II,. 1'11n\Qn """\,,,n al Ilig SIG<" 

Gap. 11 ,I '~'I."n aloGl(" Ih • .trlk~ wt ....... " 1I~ StollO ."J Cumb<-rla"~ 
Cop ILt f.d """" " ". to "" ...tobli.t.,-,J. 'I'h~ (']illton "",{ion' in thi~ 

rI~V'h ''''I!:rt <m,trn,p""'-'" _I1"'ua~ ... "1 """lhng .bortoll<" 01 ""I,"nd 
~I,. <'OIIud .... bIe el"Oi-ion <>f tho ..,rl""" or till (1lnlou during l ite f"Uo';lII\ 

,.... '''ni.u pvnud. AI IJagu>o, for i..,-Iau..-, thr r... ...... ClinlOJlli.-.; .. ,,",.,II 
tQO , ... , btn""u, It.. III,..,.. .10010 ..• m. "" .j.lblo ,",',dCl_ o( l·p ... ·, (1;0'0" 

hod.. '1'0 th~ nl>l'lh_.\ B,,, MOM Gap Ibe tt TlId;, ""r", ; ..... """ .. Ied 

I>y I ~.".~1 <l",.k>plI .. 111 oj ,h. )f •• hgoh<)ll.;". l,pII' """. ~nJ lhi. 101 
' ·~y"p-'n .,,,1 frohlerh<rgfl ll lfH",.l<lj~ ~n d I]>tn _""nl SOO fIocl "f Ul'f'"r 

r""O!Ij~l1.hRJ •. In II .. opp ..... il~ rl ,,,,,,I;",, "I ('Ull1w'\I~ d G.p the n. nrdi • 

. .. ,"! ,..", "", I ''''"''Kni",,'', hn\ tho ",<,<,<,<,ibn" M. I)'P ~' >:(In. i. P""'""t 
("O"flo no l I\ ,;rl.:. Ihe , it ,"m"" obout 4:,0 tl"'t o! ,\I i.",.iPl'i,,, lJl .c~ 

.1,.10. F.,. th., ,",u\1,,,'cs{ ' '''''g lite .. ,,... 'trik~ III 1'o..-e11 Mon"t.i" , 

r "nn . [1,. Chaw" i. temunolOO 11..>"0 by _ 11"",,1{ do>"lop"",nt ",I t lo. 

ll •• ",lit .00." ... ,,1 011 Ih .. ""inC< fir.t the :!n~.iU~ li"'~e .ud lIoeD 

( "'" Il:ono.:>e' ..... Ie 
,'A • .v~!frgoboUl"'" /yptU Z.,.,..._'l'hi. 'tint lIu • ""d., ."d ""'''' 

dtIImvly .... ·.tl.m.hle .1iolr,J.ulion in _e,," fluoCTlCOl Ih." anJ 01""" of 

1M f'\ IIl IOU 1<OJ>ri. U ronb ' ''' • l"'l~ fn, .. - II'pe"",tly ';~ ... ' ... ~o.----"""I 
I,y JII. lho- ,ujonl) of \"'""'.re 00TI1ln.-11u \hi, .. ,,,.. lI '''''PTu, o''Jfhilll! 

"f'p" .,'hilli • """,p.l<l. r<p,,,,,,,ntahan of 11,.. In". nn he e~I'""ltd or 
1""""",1 0111, ., piAl .... In ",h' e), ,hl' '"n, i. ",,,,¢,,,,,.,nly .",1 .. ,,,,,,,,, 'lfil]' 

m,ul" 'hin 1u",...I",, 0 V1.,... . TI, o "",..11 0,," m,,,,t ,.1 tho h,,,,,I" OI.oo. at" 

01 100'1 ,~'"" and .. ftcn ," li ",ly ~"."lilt<: j" 11 ... " ~Ih nt )r.,)loI1l1 ""J 01,., 
in th~ wo.tun port of thi • .tot" in .,l,ieh ~ ' '"«'i'~ '' ! Ih_ lin,), f.ci ... of tho 

!<III<, .ltielo pre,..;I , in """I ml 1'[,~"'~I"Mi. I ncl "1t.wlo ""ulh~-."I I~ 



'" 
G.COIi COCIJK>It, W. Yo., u tfVlocOO by "hn:ou. lhllos md .. nd"" ..... 

'fht chorldfr '" lb. b~ .... b lIe •• lo»tlltn Ute .. I .. n ..... fa", .. u. «IT-

_try (hough 11'>\ "'mpl .... 1J indiCfoltd b, II .. l i,l N .peei •. , Imu,,] ill 

mi, ,,"'" ill 'h , vl<inily "I ll"llJdlyobu,lI'. I'~, 

Of Ih" 75 ' Pf"j .. Oil lar ,,.,lll!<'ud ;'''''' II>< )1. IYr'" !(llle mOTe th.on 

~O !U o"lracoda. The ll tt~r, lortuu,noly, nro ], ... I",rti.] to l"',tj'o,la, 

kill.la ,,/ """' tt.'n a,~ m""t 01 th~ QliLo! ~lu .. ~ •. M,.!! ollhe O'l:To.ood~ 

...... '" "00 to hH~ be<" u('<'l1.n\ t""ele ... , lor lI'e ~ nd the; r "" "" '" ' <)I~n 
l~ ,Teo! nl1mb ... i~ ,h. Ihld< In<l ,lIil' .. n~'~)b" u.al rualoo "l' • Lo."", 

part of the UPI"" ('liDwm in _~b~'''nl VIrgin;" awl ill the >MId,. 

.b.Jeo ru: c<trr"p<IIlJi "'l! . 14 ........... \ra) "~-"t""l., "'''' oonth..,.n Ohio. 
ron.-qnM>tJ}, ... are f".."..) to d~f't"J .1011001 trlll)'d ) on tJ,. Ootracod. , '" 
r ~ u.., d."Ol.Ils "f LI,b.ol:. la lilt menboned ........ t;,...., ID lho: 

...... ""."''''. "onMID ph • .., " f tho .... 11' ." MI . found II """ .. ble u> Mf""'d 
tnA' ''], on lb. o.l .. rod. "rthQllI, hD.',rer, Iny into"h"" \0 ;g .. ("~ .. bl • 

• ,." "I bolp Ibat m.y h. orr.,.",) by 011., kind . 01 I""';] "'n:,,~'. 

1']" Braohioj>Oda 01 lb. ,.,n~ ne el \'IIllC p~llic~l "rl ~ in <"wt.hli,.hing th. 

L-pre' ClUilOll "!I"" 01 til<! Ma. '1'11" lIICCOll1pli,l.."l,...., \>oli.,·o, 1.'.\'",,,1 

'IU.,ti"" OJ th~ P"""'""" 01 Schchtr1ellQ "wl' iafta, II>< I"", ' 1""";"" ~I 
8~rif'r. tl,~ 1"'0 01 .! !'~~ . • "d u,c :!"~clNJ'!,;r&. HUl tt_ 'P""" 0<>:111 

tit<) ill tho Rod! .. t.>r .~ .t. ,n I\e" \'0'" arulln II Ol"}lond .~d P~n,,,)t. 

'a ..... ,.. fu<illd ill t l>< D"'l"'ntlhnl CI" .~1 ...... ~ .. " ... 11 •• ,n tbe 1! . tJP\14 
n:l1le. The cue i. OImil.o.r " illl ...spect !6 tht fl...., rbJnd.,,~UoioU; &00 

t'eD A ftOplutJoKil ob6nkta, ('.""d,~ "'!nMJ ..... r>d 0..1 ......... 1/4 '/'lJ'I"loJa 
.r~ "'p""",m<"d Iry .... n .. l! o!'dl~f(uitblble ",Utltion. 1D. the '_0 _. 

1lI~ Bnebi"J""ht, IhrTcl""" ...... <>f ... hit .,. •• 1 .... II> d'.tIDgu iohin; Ihr 

",,·,., . 1 l"ppor ('Ii",on MTI,.. h"m ",(h Illhu I. lb.)" "'o'e 'o~u.l to be in 
.. p.ra\int 'h, ~liddJ,o o",j \..<ow .. CHultm ",ltd. 

Wh.ll><, th, ,"olh"","u .hello 11" ~~ )" belt:tr lot ou, l'U~" doubt"'l. 
'1'0 begiu "O"ilh, "', ku",," \oQ bltle ~1oJ"t th,rn, ~i,h" ., "'g"rd. tn,ir 

.]lf0 ~c "har"'\'''' or ,hoi,' ,-"b,.l r~~g... ne,id .. , Lh,ir >Ide oI p" _'''' 
.. ~I"n " mml{lnlJ io t.oo u~! .. o,.",bl. fer pteo::ilt Id.~tilk.liu~ lillrl Ib"" 

<l('CUrroln"" 1I~11)" 100 'l><mId;~ 10 fit tIlem for pt"ld;",,] guido !oio;il •. 
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Ti, . I"ilolrit "" prob<.bly "'\lId b< m:i<l, u",iul, but no OI>e h., yet 0,,1>­

jeded tho Clinton form, to tho miuutol)" di"...,';millot.ing jn • ."ti~"ioll 

re:jll;TlO<I to l ull)" hrillg oul tho;" ;1l,l<:ri.,.1 qul i!l~.li"Il" . At prO«!llt. . 11 of 

t ilo l'nlymcIlHl'" ru""j~g l'~-gi,li. ",ith [moolh pl ",,".I I""'" I", reiom >:! to 

UDcaJ.~'n'.' di"",,,'. But flTcli,~in.ry ,tudy of th' Clinton trllobito. 01 
!hi, g,m' , ug~"'t' that the iom, ",hk1 (>('em, in Ill<' U OI',igoOOlbin. typu' 
>one i, not .\riot ly the ",,1I", ~> tho .. thul _'" f<KLlld ,n tho 1ti,1<110 Ind 

1"' ..... !":Ii"ton. Uorc>ov",", the fon.,"" la, !lot I:>o<n found aOo", the K.,.loc 

<llwl.'lon< '" Ih.t It m.y be "'" ,IO'l'll ai; OM of the ~hanele",tio foo. iI, of 
the lL typu; 1<l~0. 1 n Ollr "-,,peri,no. the pr"""n",, ill .1 mecio'" fur m.lion, 

of •• ~ .. oi n.lm, nit,.. "'ilh pot toTim-ly .''I1mi", ," p),gidi"n. i. ""r· 

I.illl) nol oider th. n tho ~[. I~'p u . !OIl<), 8\1oh ~ _poe;" 0" " ' " in hoth Ibo 
U. typu, a~d l)copono]lma wI>e •• and beth ''''''o!Je"ll "felTed by utlw" 
In 1'al""""/,, li", .. I"f1I~. TIll l t],< twu a", llot til< ,"InO, til e ~o ''''g'' of 

tho 1 ... 0 l",ing Ih. "no D_ /;,~"I"TIt.' ",her .. , tho olde" belong. 10 .n ,,,,,le· 
",ribo,l '1"",i". "i lh ie,""c rygiual ""I!lllenh for whieh lit. n&me liai­

",,,,,il« d;~lo"'M;S i , pmp"""]. Th. lotler th"" .,I,u i. 10 b. ,ctctOO to 

Ihe Hlli,l . !"""ih o! ,h. ),(, tyl'''' .one. 
Mter , 11, howo,.r, it i, the ' )"I",oo(]. th.t ,tlpply Ih,,,,O-,' ui,\i:I>elil-o 

au,l ewr-pre"",t-IhoTClor. Lh. moot pudio.] ow] " fI"i""oh le-guide 

!"",il. oi Ihi, WDC. A. Alrudy ,btool , more them 30 ,p~"io . ha,e I""", 

a otcmtinoo, alld .nl{lng U,e", . co d I ..... llino I..,.go ' p",i"" th.( m.y b< 

"'I"",tod _I !lily uulerop 01 Ihe .0M lrom ~ ... , York to >ou(hneterlL 

\';rgi~iA ,wi then,,. lh""gh T\c"Lucky to ,ruth"" Ohio. TIl"" •• ro 

!rIa"Ii~o/).,luin" lIP'"-!, N , .rg,da. ,V. tN/"bllla, .lI . l";l'litcJ., 3[. pUlldMa, 

P!oi;"'"oluift~ IJpic"Ii." 1Ju"""",,,ia cd<ll, 11. """"' __ ",,11 ZY9"ul!~ mi"'t~. 
3n loc", no ... kno ... n ,II 01 th""" nirt. ' l"";o. .r~ ,trieth' <'<ltlfl.uod to tho 

.II. lyp1U 'WI<. 

To illu<\ule the googfOl'hio di,\rib"lioll m il !i"n",.1 lI~l ty of thi, 

.,.,lrac-od !altlla th . follo"'illjl; lir<t. o! 'r""i", ""11,,,,1<,,1 ~I ,,-iil.ly ""ra .... led 
J.,eilili .. ore pre_ted. 

AI rllnton, :-<. Y., in 1.') fed of , h.1e . nd thin lim .. t""", uIIII", li.tdr 

o,- .. IYlng tho ""litio iron oro bod: .lfasligoJ)oIbi1'!o_ IYfn<t, JI. ' r;io"'lo. 

:'of. ",Indo!", rl,II"'uoibi~a ly[';«>1;". 
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)n the ~iciItH} "f 1M ];,],.", 1' •.• ill. fpc..i8 cited in I),~ k>ng li.\ 
11',.,11 "" p. 36~ , .... "" in ]lln~. 

r~ ..."d..tc,,,,, l'll Tu ... ,,,,org M~n"tI ;", llO~r n"""J en"., l'a.: ."If •• lig,;. 

b~lov... Iyp"', Bon" , ... ~i~ c'/lIJ, B. ('<'#II, B. 1(",9". n. lII'1"io",!l", Z~g<J"U" 
,'aUdia. 

lu 11". ,,1<1_ 1.''''0 onl .. ~ .. t,,! r. "'It r-""J><~l, \1'. I'~., .'.I"'/igooolb ... ,n 

typ~ •• JI. orq<l4, .\1. ;"y,,,,,c1;", .V. t";~limt". I'kt.."bollJi .... lypr:t<Uj, 

P. ~n'Q"" Ru"""",q,,, ml .... , Z~I" .. 11# , .. II.W.. [;,.,rich;'" /lrk, ... ""/, ...... 

,1?t/"",lM =-, Di.rY!Jf'pk".,... J"."J.,t~ .• t,...I<l6<>Ib .... ''''"ifa .. , 
At l~uobc<r~nd, 1hl., ;Il "'"~b.oIl~' Jll>4tigo/,ulbina I!!/I,,., M. fri~lialla; . 

. 11. <i,.gin", Pklkubul6_ typ@lif. 1'. tt>~~,.., r",._"", aIM. I I 

=-
.It B.g hlnne O_p, \"a., ill ..,,, .. bt,,,,,·, .11 . lfi"U. 11. ~'lI""'. M. '';'9i'''., 

P"llWJl.oJlbj,,~ typKl11V, ~"' .... flu.., k. em_. n. u61~Hf'" 
III "'lilla""""" ."d >4gIJ U) .. mly IhR It In III. up»." (E,\ill "IOJ} n""n 

hn 0Jf tho Alg ... tom" ,ion ill \I>Q ,"·",t.,,, plr! of I~'wi., r.;"utJ ty, K<n!llct)' : 

.v 08lig')bOI{';M 1~lfU.', M, lriplif~f", .\/, Iril,,"o'~, JI, 91~"m 1, PI' I""I",~ 

~ ..... ' p., ZYU_IJ .. ,.IIa,,.. A"""Claie<l ... ltb th.'f 0,\01",>1. "TO JI~ftH'_ 

'i~("" ~c lJ""'";"rnQ~ 'p., C~oml .. ",'H~ I ... , A .ol'fulk~ d . • b,.z..!~, 

{'."'<Irot....-l ..... fto,I.",. ~, C. Ip., Cit"""""", 2 'p., ('J rl4ikKt.:r ._p., lIdCf/n;· 

oil.. aIL Inl,;!.w., DWm~",k4 ~Iu!IO~,""", 1.i1Xlll!1"' ..... ,L d",(tJrv ... is. 

1" .l.d._ o.unty, 0 1uo, In . b.tly ",",I"01lt 01 tile .\]11"< fnrm3bo" , tol. 

ir<i.,j b! Dr. A. F. Poc~t.: !JI. IJ/"'" Y. ' '111.14, JI. ",~IG, 3/. ,ri/,;b.ld, 

JI. Iriplimi«"Y. p ...... I<II •• l'l#lt...b"'hl"" 1']11',.,,1'-, Z ,go. .. u.. raJltJl4, "..,.. 

,;,.od .. hh .. tilt!' f.,..,;1> ,'mi):, . to> 1),_ ii-lui b orn J", .. ,. f'oulllJ' 

"Ihnll~y. 

In '''''')~Ti"S th""" li,t, IhO! ,,,,I,tall,ting flcI I. 1],.1 . 11 (ou, .. I tlte 

'J't'.;'" lQ1md It (]i.l!'WI, }'., \ '., I ' . ~ll"'ulI' 11......, Ii"", (rom J ... . i. C(>uut~, 

K~nlu,k" amI t)""", "oll,>:;t~d ~1 I)""!,,, 1'''''''1. I,om ,h. "PI"" HJOm\",,' 

llr t1" Algor forj~ation (" N;,gllr' ~~,1~ ") i".\ ,1.">1< eolla!y, Ohio. Til" 

~~"'" "I O~" 'Jr moc" ~! the.!) in "',u. 0/ \I~ oll,.r Ii", ,I""utw i. ,J "" 
ko I"" I.et t hllt !l,~ titu. d .. ~Vod (q th~ 1I .. ~j-"1!: of the c<>ll""U"n., ..... In 
• 



", 
on 01 .-nth ..... ~"'r bri"'. Ou., tho> ujlOOu_.1 HoIh,].y.barg, I'~ .. 
,r l'" 1IO"",j:j .. l "'lIh Inyll.;"g Jih lM>, .. ",eI\II('6l. I t ,hfl~l,l b. oboon'.,j oJ", 
that . eleo! ollho. .ighl 'p""i"" u,.,t ... , ,.~ !Q\lnd ,,, Ohio "t!, j,lJ"dod in II,.. 

)i~t of ~ .:; 'P"""'" tho! ,.",.ra,..} Out olt'or tl .t lIolh,l.\yll"urg k\ gl' i~ • 

""",prrheu&i" • .......:t""~ti"" of II", 10"". 01 Lb . )I, t,],,,! 'o.e. Th, "'"0"1' ­

twu, .li (!Jli4ob r.1bift" ,~.J •. d", to .. nat ~ lound !lOr d, of Yitg;ni . 

11,,~ of th~ wool im)""h"t k ... 1.u, ... o! \I I~ p"....,,,1 ;'''I'llry i! tI .. dd",,"i­

u~tioo 01 ill>' p"""n<l<' o( Ito. 11. Iypll.' "n~ ot ('Hu l.on. ~ . Y., . l><Ilw .... 

~'u,b uf th~ _ti"" at u..t I~""" oI,ould I ........... l. kol ... ,1.1:, it. _~ , ,.(,1wl 

in I .... ,hornl!'i.)D of thp :.. "W York ~id tc" ....,h O,Lo th@...:.htirirona"'.lu\ 

u..;, IKe .... ' of .... le .1td t hm /iR ... _ .... O ..... it in 11k~<>D It C1inlOu ..... 

"'lI""'orl."'~;.,l! io L~ 1I. iJPa ~ ... «f th~ A ~ ... l""h ion Yallo,. 
1'\.;, ,_<l,,'; .. n b _ p,in.uil)" 0" ')w, p""""'." ,.r ., I<ou< 1m" "r tl ... 

~10ll <~.,...toTi'li. ", .... _la oliL. M. 'YI''''' lUGe '" Ih. nl.nlj~..:I boo). 

" Oliu\oo. R\l1 \"t,o"" it ."",id.",IoI, <>th .. .e." ... 1 r.,d,...,. '" '~VJ" lT' tho 
t .. I;l1oQUy ~rr.teo.l by the ""tn,wl.; .",1 ,\;, ""',1, · . .. 1 ,11 II", nlore p ....... 

~ blo by tl,.. 1."IIlr..l this _relot.ion eh in " ')' .. ,'II ,..illl \·ih', 0<\"'''"'' ''''] 

horo ' '-']X'clilO,l tho rel,lion, nf 1'., .. ""iD)I ."') 'IL"""""'"' elmton {",m" 
Liom o • • 0',.... in thr ,..,.,.",.,.,,,,1 ":do,, '. 

'1'1.< thal~ mt.>r!J..'<!,lod ~ilh . ~ d d, ,,,,Ur QI·(. ly;ng Ill<" ,~,hti, im" " ... 

ot ('I'd«toll . ~. , '., J,~,.., y",l&.l • runo nt " .... . Ir 00 .f""<';, .... Guw.tu· 

n.IoI}'. OhM} of th .... ,~ ''''''1lOt .... ,i tr>ol 'p"·; ru .ny, ~ri"l: un nowed. 

s..1rJe ot IL~", aIoo '""'lui", do'6 inu,dig.Loon ~.[o .. Ihoi. II.ral;!ro.phi~ 

.i~,,; r. .. a ........ Ieu ly .. t.bli """". ~h l1 til<" f"l1~ .. i .. ~ li.1> inel~dT .... ide< 

Ih. Qo,t .... :"I. mID)" bn«hlopOO!-. """,")"1",,1., . ",1 Ir; I~]", .... 1Iuo' too"'] 10 

p......-e II .... llh.t the no.Iiti~ iron """ i. 0>01 ..,J,IM th ... II,. )\. 151'''. >OIl •• 

'torOO'"fI', • t"" 01 11 .. ,n m..,.l lo . .. ,,,,·,,,,,1 ~. "fI"lng V'l",th. "",,,,I,,, r.tioll 

~! the w..o.i,M"J o1lh" 0" ... .-00. 1""-1 l.\Nl, 1 .",1 S u! t~. ,.,.Ii"" . \ 

Clonlo" Ate of the <o m" 'W""' tl" lL I)')'u. '0"0 nf (,nl •• \ P<'m"yh.n; • 

• " d !I,ryl,"<] 



'" 
rr..,,, .. ' .'H Tur; 8" .. " n.·"o_ I~ ... "._,~ 01' O<!o.1nc I..". OK .. 

C,"~.o>. :"I. Y 

Roo .. <If _'rvl.,.rI" ... 
'" ............. ft op. 
• lit""",... ...... dla_1 
~_'""I ...... ,~. 
C......,..p, .. _I 
"" ..... ""f ..... bol .. 
l'. tUO"'''.11I 

cr.1"" .. ...... ""~''''' ... 
D\et!fOlI<a .. ,et,r"""l1 
l'>.I .... h .... or 
Ii~_. ,It ftq1U. 

"I~"""I ....... 111.« 
L. ., "" , .... ta ...... 1 .. 'ir .. lI ) 

.~I"_I 
• 0. PI""Wnl><lnIiOl , •• _ ..... u. 

~ ... hl"".!mt ! "". 
In I...,,,, ... rh"'n .... ~.lI. 

r lleh"""."III I •• ub .... '" 
ID elI",,_, .. "",o~t .. . 
Ot Allot,loth ... ob")\,,. 

n, . At'lIUn. ~I.~ .. UI. 
"" £<lopl'lf., • • dIIlU' 
n, c." .. ,,,,, .. hll Alf 1"~lo".n.l. 

m, r.."'."' .... hl •• ",1","0 

.. • ~"n ... _"". 
• Poold.........,. T r b"",_.,. ! 

.'odlolopo.ls ........... 

m ClODlId .... '. d. ellipti"" 
CI.,oIop_ "II-
"b,' cu.. SI>- el. h ll"llio. ~ art;!-_., 
Rl>yUmya ... 110r 111 
Il.. .... ...,... (:) 
("g .. omfo ~p. .,... (a<t C. -... , 
[..,,,,,, ... , •• p. 
_ ...... 10;<lll 

1<,"lIthlll .p . 
I '''~n_' .. ouqi",u", 

,\,atdIU .. 

8o'l"'11< .. (.If. S. ~b""'"t....1 
m .II.o..tll<J/,I<)lblu trpu. 
'" M.,tI~"oolbln. "IIQI",~, 

'" M .. "~_lblu ~. "et"'" 
m I'Ict~oboIhlu 'F"",'UO 
on Lloeo.l=''''' .Hn\"" 
m n.1m ~nl". oli nton.n l b 

r. .. " ... no," To,. PAI.",,'<U" I,""" ,"',,, n .. , " 1~ t '1lT A.".-. r", Oounc 
r .. " 011. u a .,," P, .... .., 

'" 1'>.1_y,l,.. ''''''\014_ 
E'I~""YVl' ~. 
1'1 ... """,,1':1 d .. ~...t.n." 
1:1"""",,'1 l~. mc;11o 

t •• Do I,....oIl<> 01"1'00'." 
,. , ".<i<oopl,. ~IO!f"'m;. 

.\n<I Ih< tQ .... "'"._. oC I,. 
p, .. «li., I"" 

01 11,.l1l><I'. Ii&u, ftAA>"T'''''g 00 0»00;"', 16 IU pr-cod by 'he In .. , 

III. iaJ iC1lltug ,h • • tlIt 'roci .. '" ",.rk8d ",-"un al ... ;" t ho lb,li!:"oolbm. 

t~Pl"~'" in }>,."n'1hu1, ud lI"llorul " I tile ~maJ~ ;q """"i .. 
.. ~ Inl! di,It.;>'') ' U ti,e , .. ",oI , L,o ontl ",<><1 01 th~ p ..... !J>I>'h RniI other 
",011,,01..1 oo..u," tbtoo; Ut 1000pd .... 11 in lh~ ... tt f.".), 1y "' ... n k>d "'ftle 

. ! ('\.in, ....... hkb Ijl'" " , TQCk _ not .. '.,lahle I .... ,.,:JI"dmg at""Y of 

tho natu .. I .... ' cl'<)j'O of UIc ) 1, IJp", "',.., "",,,,Lcd for f"""ih ill Ihe .tote. 
to Ib_ «Hlth Of K"" York, Bor .. m, lA. _II 1I'C would elim inate ako 

tJvo I~fttditel, IJoe In UttK\'w, .~d Ih~ S~lImhld. II' ,tlt 11""", "limln.~ 



,i""" "Esnpllog .00111 n Ipeen ... 11>0 r<: u\II,umg ~l.""O:S of Il.~ \w" i,A; 
aDJIilhut.. I fairl .. no,_1 )INutOlJol1oi~. t:rpm 10 ....... 

h , ftlI' lin diJClliilone 01 tltt.~ of .... t b...t. HOO)e"'<>! wilh the ""hl ie 

iroll ""' II ClinlOll .1Id of Il\oe' T I,n (f""'""ad ... m:llt.:., ...... :w pligobolhin:t 

Ijpu.; .. me, in .If'T)'lar.d ,he .\rnnfl) e>l'rwteol >imilarity " I til. lao .... 
tu , .... , or 1.1:. CodJotiUt .10.10 (~r ... i .. p~ hy th. 1011n r ) ~ 
.., ilrihng thol _Nluion .,.Ih ,I.e Ialler IppearN tltlAyoidablo. TIm 

'"""",nl )lOth ....... 1Iil~ il parl!e1l lulr oolabl. In "''''pariog tile 
....... "opodl .. 10[(,10 OOMIIoli' tI:t~ t'Dllft t<>D~pi"'llD~ clo"","\ of the r..tln.o 

[II till' lit'Dr rWet of lbe )1 , 11PU ..... c. A,m"", tI..,... ." .. , P T.../iJop 

..,,,,, .. i/<I<'''''', DI>l_tll<l. 11t~II'4, .?,lou;h ... k lh< .ell"" .... , Pl~-
6"",1<11 Ir""",,I'M!!:., Spi;if~1' bicwllJ .... , S, ffl/I""" 8. rI;'g<I"'~si,. S, 

",did!"" Altyr"" ..... 1i .... 1Mio. A.. -t .. trioJ .... AtI')'P"''' d ... ,....:/;" ].'wi_ 
.",,~ yilq.,"",U oDd Wpo<!>e!I of Oa ........ ".,cA ... thot U~ ..,." .. Iy (liitillg'" 'h· 

aul, ft~rn 0, n.cill\l.l. C, 4n,/iu .... ". C .• ;,Imla/a . • " ~ O. n'glod... }'r..,. 
"cally all ~I ~t.)", 011 "'" In Iyp,,,,1I1 ""p~~lltod In Ih. fun. of tho 
n~clH,.I'" 61,l1l<I i and 1],\1 r<:htlotull\jl w., {urthor ,lnph.oiMl borON ". 

l" r!l€d to dl!till gui!h t),o llahll~\tt$ tb ,t ,,!)Cur< lfith them ill tl. e 

M. Ill"" lOlIC ill ~ruylanrllLlld Pell~ I)' ~Qn;' .~u I~ th< O<'Ilitic irOD "'" 
ot ()linlon {rolll \lot ttu. D, lilllNI~"" 01 the Hoo::hOl!t<;r , h.' •. 

Ho .... ,. e', Ii>"", IhOM "Ill n CIlnM\\,;OIll m\l<;h .,'i~,~", , .... ",umulated 

lelloi"g to /olbhhih Ih. 1\O'fI' a~p~d fad tho! tht p""""''''' ~{ th, 'Mil" 

tionod brl(.hiopOO. iD Ihe l ! 1!'PUf to'" ~i.gniRQ 1I",,,<:ly • pre=1ing 
;n~ .. .>t>n of 'r«i" prH'Qu_ ly beh ... eol 10 be !ndieoh ... of thc ·11001",.10. 
A~C. E,..Jl io Nil,' \" I>lk _ of \h,,,, • .,. n<:nr k"",..n to .. ~o down into 

!h. =ly W.I tl,. '';1' 01 II ... h(lOldclI"~ilIITll<>ltn"~; ."d ""'DO 01 the,,' 
_m alf<> In Iht Willo.,n....., ~. I. 'l'h.l.n _"'un"",~' m '"-l before • 

.rou.tI ... <o"...,po:oo,di 10 Ihe OD~ .. th ,,:on llId both of 11.- to 11 .. 1 
iD the )i .l'!p"" """e ill )Iltylotnd Onf of the \o<!ot p'c ... of •• ,.10...., to, ... r· 
Log ILe litln ""rrHllian, ~~d wh",h !>at lint :roll-o hronghl 0111 .. il 

o.lMI>r_ ...... ""m' lb. coral r,I~ ... ...,Iul",>lu. 'f hi£ """"h .. r"",,;1 

..... oriti ... ll! d-"J>."I fNt'D rpet,poe ... fDUnd II Clieton, KY ...... ~"" It 

i ....... ft l>C<\ to . lliln bed I!lDg I ffW («I ...... "' th~ oolitic on:. The......., 

)TO.I 'AXU" '" tt.o:.low,r bal f of tboe )\ , top"" ..,n, ot Holl i"" ... b0'l:o P. , 

" 



H~TI' . 100 II U; ''<IDtin .. ! I. • • <i])~J,. I.~ .r ,,, l,u)~~", I.·,.. thon. I"". lhiel. 

~o ... JOIl i. lwo,." ")" .]" ........ " ''''"u, ... ,,, .... , b,,»J.J " ,,1 br ."",.~t<)iI a. 
tI, klly ,,,n!.'n'l',,r.n..,,,, •. 

S .. ,I) .1,><>1 'l" ito .. ,al". I ~ " I ' Ihe ' 0,",1 "".] 'h , (l · tr~"",] " l\l p'o\i ,,~ 

tho ", .. "Ii,d "",lolHj"" ' '''' I, of t"'14 br,1 ~ I< Ih e ('~(j",I,. """ ",ILl,'. III.­

A ncp/ ,d /",,, (J",,,l,j~, th. "'"",111"" "0 diA!"" . .... ;. «, .t. ). " '" tho )1"1 

~""" IV' o:li""(J,.,.~.... All (J/ .\, • ...- .r<' ""j"'''"''''' .-.1 "y l'"", i..,.l.r til.- ' .'10. 
,.."~; ",, in t/J,' 1"0 \"'\ ., 

1'.1 .• "-"f<r Nu<wv, •• a.d S~I'poo.l4 }1q'''''''I~ftt. i . l'o~."I,'",, ", aoM 
.\'t1C' l·orl'.-TI", ""'"Ie, "~'l,1atoU~ ' ... , .. <XI.I>i<kl"ll blr ;u thidm ..... ",] 

d .... d U fru~ ,,11.. ,<, to rh ... 'D )1aT,I. nd. !:;<i,le"U! "'m~ ..... illAh<>p 

.nd laD;] ~J,.'ati"" OL~ u 'n.1 • • 1 ..... 1"'''' .• ,td II",." IUOVt:O,,-1Jl< iftfl'l', ... ,1 

11""uPJ,ly of d ... li~ rnal~riol Tl ... " .... 1, . .. II f....t IJw.k al ('un,I .... "',. l, 
.\.oal 40 f, ... 1 11,;'·k 0 ... ' na ll"""k, . ",l .. lu .... h.1 I,.,. lltan ~:; f""llloiel III 

~-OrlL )1"'llltoin, T)" rl iol<n, .. in hoUl] /.fl ~,,''';to IltOl Ibi .... nd.wno HI,''''_ 

\>0, ,, lilll. ,.o,~ ' han ~ l! 1l,"ioA" c l"Cl .. IMI '0"" .1 lhe 0 •• 1 . • • i lL Xorlh 

11 o\",t"i~, "",,",hi, ,<), ... !ho wl\Ql. at t'1'P<T ('li~ ton lim.,. J Lo p" .illQ1! 

;. u. ul lI) !0<1;0"100:1 in II", CTin iOIL """io,' , in P.,,,,,,ylvo,,j • . • nil • I",) 

"'!>~'d,.1 M mlrl:mll\" .. me It"", ;, 6() ct .. l ~ll.I"') in Iho ,"",lio" .1 

r' hnw", X . Y. A .. ,,,) ~ .".1 f""' Uii",' ''' hm o,I,,,,. ", til< "", I",,, .1 
llun ,,13yolJ U< .... P., i. ,...rel .... ) 1<. 1M, :0,,'" I II tho n .. "" y f: ",.r ... ofi"u 

tI .. , ... n ..... . ," .. "-'p,,,,,,·,,I ... ] bJ " fO lhor _~ ~rn ; u~,1 "" . M."",_ 

E,, "I" ill u... \'iein;t~ "f Tl l"!.j,,,", I_il< .~ ""t ",mwO"HIy (.m."1 i ll 

, I.e K""I~r in l laq l:u..L ]';10 .... In 11' 10, to ..... .! !'OllIe "'0""'" "I EIU} I'-
t . .. ,,,," 10 a IWocl .hol<' mto!'/>rtl.l.d .. jlh lb .... <>II<tone a I.,... tIll lto;; .... I <>f 
.t. .. roc .... T h ...... u~ • ...t .. 1 ('. '"."" ........... of H ' ''Ihmnll • .,.,o .no{ 1' .. ,,,,_ 

1101 .... "n.} il ...... on ll .... t1I<U ,uPI_..t ly ,].1..",ioOl'" «,.le"" ,·, Ihol 
Ib_ K.d" ...-., ~"o""" ,.,b 1'1,.,....1 ~I It,. b • ..., 01 ,"" JI< 1\ .. ",i~ /,,",,"I lom 

"w1 . lll, il in , I, . ('~;U)l'''' 'l""' ~ 01 Ih. ,~ ,)u"n"_ 

~o li . 1 01 'he {" .. il. l~uJ,,1 ill Lh., KoNol " 1I()"'01'" ,It Fl inb"",," j , 

.,·"".10)" '0 .. " C"~\j(" ""Y wh,;ther lh E')' R'~ more .'\o",ly "TliOO 10 lb. 

"..,lyillg ,,. It.c Ullct."j,·in.r In"" •. P<d"'T" Ih,," ",),lio", or. ,~. m .. ", 
,1"" J .• i, e llutn Ar~ Ill ".., .. 1 II", Co .j><'<'i.< 1'''''11 <,<,<1/,,,,,, I ~ i< ",,(1 . t li on,,!, 

C.m,·, Pi .. ];'1<>:1 O)M 1'- :;.:;~. S .. )1 , t~, ..... ,,/ tl,o b.",,~iYp' "b. t Ih. loIkT 



-'" ••• 

....... r.~;r;.l~ of. l,bri.m. !!f1'rifor cmpws. lUI" ('_~o>i .. ""';" of. 
~11( ... 1.1lo!. " 1<1 tl.e l'h<y!Jorl ...... 1 .. " to.ward 11M> OtUt ........ ;l ' Dg Inn. ,..Ih« 
II.,,, 11 .. ,,,,,, ... !t1lg. 

III '1 ........ 'j~lIl~ ll.e ""otinn .\ (1 ,,,loll. :S-. Y., .... 1, 6 .",1 7 of tile 

o(><'\;OIL."" .... Irl hi ~ prn1..o.hly OO""'I1Ql,,1 \.0 the Irollu"'luoi, li",o_to,," at 
Hwhrfter Md to tho K""fe, ... nll,w,~ ~I ~,".yl ~n d _nd l'.nn'},iTani •. " 

','hi, y,.~' ;, !~igo<kd pri",",ii ! hj LlH' {~<\ 111.\ u,~ lx><l. folio.' ,holy 

l.,\,~,.,. .... """"i"", th~ :l1 •• hgobolb,,,a \)'PIII' IllI!lIl .IL" at<' ("rnA'" by tl,~ 
• .J ftv~ ;ruo ute h«l ... hi<b i. flU .. 1 ""Ih H,,('!wloPr Ilrynl:oa. Til< ... ,,~ 

ch u' <II'('~P'" tin- poolli"l1 "r tfu, K ... fe , n .1' rn. f,.""". r<>o"d in it at 
r lo ,,\O'I> , ~ ..... "" ""Km~ I1gb\ UlI tho q ..... li<>ll, but ol u... .. n ... n ..... ~ 
nan ootJ,iog <)Pl"""~ the ""fpl~ oo. ",latj",,,, 

:.;" Qrt~ lI .... I""ud ID Ih~ ""1'1'""""d "Hf~r "'prhoelotKlile .1 
('lIn,,,,, li,,< f.-I, of Ihi. d o. ~ •• ~ p'''''' ',r,1 Ir ...... II... lr",,,I"<J"oj, 

lhu .. . ""., 'rh • ... nw, ."1)",,, n."'try, ..:>11 .... 00 1>1 I ... t .,~ '1"",i"" 01 
Oll"' .... b u~, uI • b1.d: ~f IwnolNj'Oo,1 )\ '''I:'lt<>n~ I"und 100,,1 ~ m'l .. 

• ' j. ull,oMrpc1'l. Ono of d,,~o 'I""f .. , !I~II";rh,·. ~/Ot'I""g.li. i. d."",iiJ<·.j 

.~ J fI!;l\tl'u ill thi. ,ohm, •. 'I') ... ath'" '''' '"I'''; '''. ,~; •• 01 KI~€~.lln, 

• n" Y90p/''' M (.!lteu (f, D. pro"'J1 HIli) D 1''-;'"'' of (1)< n "" l",nelli'" 
,'luki 100. i" )1""-10",1),,,1. deArl;' rlj.nnd Hrw .. ~1 0',) • • ThHf'S"rtI 

.~,1 t ... n 'JH)(', ... ~t XJt ~ .r~p.; •. Fl<'<!pl Ih.I".t .• l",h.", t"" .im pl~;u 

'''U' m<'(l It .... f.f .alue iu """NI ,t ",t,~ ... p~,~ "" ..... l.U~n. n',ne u( th .... 
Ooot......oo. i. I'-; • .,[y li\;o '''J' ~f tI .. i'ilunln '1""1 ... (auD<l iK l.I or;1u,d. 

IIlU It..) 'I'! ,11 of .\llanbe Iyp .. and,., " , .. tl ...... 'bnd<>d ~<,.. l o. k 

['VlU IlIt- ~~ .. M oouth=t '1","". o. til'" .p ....... I",, ~ rout """n f~aD I in 

l h~ l 'PI"" ('Jim"".,1 co lb .. Yuy lond ". l·~n"'y"'.n'a, Il ... .,. <uuld loonllJ 

h"e """'~ U''''''!il' )",re wilheml IIlI"")! t"".iI 1 ....... M Ib.;r hn • .,1 

m!j!lIIliu» . ' .. pl ,Iurin/: tI ... appoulinn ,of th. " .. f< •. 
1\1 """,,,..,,"'" oJ ihe~ Jrond «]ll"U o.t ~.......J ~ ... ill, ,I,,;, .. r,li ... iH 

,Ippalo,d,j.n 1"'\l ' ~li",,,,,. .... '~Rln rod "" th. o<>I,")",i"" t"'tlll< JNU ' 

,1!'01\'uil I''''Mb1r """d.h ... i,h lh . 1\1)<.[",. '1'1"", Ih~ 1I,~ric""" kM/' 

'",p.li i. ''' ... m .... li.to ill 1( , ,.w.,,,,,tc,,, bot ... ,.,.." II. 1.i:M'"~I'H'I<,. ' I"""i", 
nf t!,," )1. tyl'''' WHr. 'Hrlll. <."",, ... ~ c,' II. "o,~,~I". !xllh "f ".hi.l, bcl''''g 
'" the J)tt:J,""olli"R dark, foOl'''. Tho hltun,j"l1 ut thr ,1,,,,*1 "",,,.,,,;tt 



of th, J>"'i~t'OI' lobe i, ~ pTllllilil'o "har~~t.r th~( 1. "ill woll d".I" ],,.] 
in n. 1 ... 1""9'U bull •• Im",! .ntJTdy 1,,11 i~ H. ~,ro.in> .n~ B. "or .... ~l". 

Ao fOT t~o lit '" jJ i,uopJ.u", it mitbt .-.11 ~Taent." ut.Mcd '("jiV In 

Ilk, ..... ·.Iopm~al or •• \ ........... Ii.h n. pir';. 1"1"111,. Tir/il'''''''' i' A n ,iti']' 
R,I"ri .. ~1li t~t;' of.hn-.-i.., .. holly WI~_tn .D ADler .... " ,1<-[ ... ,1:.", 

eli,. ~riod. We bad ~P<'<t.-l '" trnd "r-;'" of tt. .. po-cnlilI:r II"""" i~ II,~ 
Al'poolad u on Silol " .. r""""bon., bot OUT INTd. for .\lI>ui<·u ~ .... 
• ""bo';".,. of mil ~,. p,Dr .. ] V"",-1. ;ling '~('<pl '" thi, . mgl. bl"'-'l uf """. 
<iCqUOlt Ii m"ton~. 

Th, Dr,!~,"o11iM cI~rh Z"~".-Thi.;. th o hiSr.t.t nf the Clinton mu", 
In U"yl."d ,,-,d )'l1Iulylnn", lI,ml ill oor up;n;'" i. lh. "n 'Y port of Ih ~ 

'\w.tud,iu f.d", of It.. Cli"to" th.t ... Cool WOTnmt.--d on o: .. ~l.t;"s 

,,",Iii d,e n""lItftc. , h.t.,. I'<ume of t/I~ Ua60ni to, Uili eooc\nn"" ..... ',' 

giv",," ," u.. p ....... L"i! d,,,,"v,,,"o,, of 110. ('Ii~~ CD .odio"," i" K ... YOT~. 

In our "'ltU""'''' U) m,lll 10 "" .bl'ih OU r 'i..- th.i.t th. in~ldjng 
.\ lla.Ill ie and """thern __ I"d f~""". <rl lII i. l inlO ~lunJ int.rminglO!'i 

iu P,n""jl., . ;, . IId II.,.. Yod "' •• Iso !1Id~~'C'N tu '_'pl.oi1! why Qtlly 
110 ... of Ihe 1OlO,\h"rn Ill~" rh'r, reachoo.l!nl)"11n cl, 11 "P ...... <" in fA"l. tllA\ 
the n",-,~oetc, o1~n1<'tlt m the lJo .. p.ncllinl cluk, • .:. .. ill MUjl."~ .,"n 

1'<'n",~· JH" I. it ln ld~ Ul' '""r: 1",~.JJ' "I 'f"'('i'" 1~lt mig .. W to I~"!"<U 
~_ Yo<k ' <001 U,,-, fUt. Mud u., ,..-alel rul uf IhplOull,,,", ol~u,~"t. 

",pcci..n .. 11" 1\'1-. in t lte Hoch .. t~r (aWl., on Ihe coni.,...), <impr ... 1 

OUt or u.. ""00 .t,y ""'" .tlr. pvt;,,;;" 1l00000.w, Ou.ly I In' ........ ;U 

01 f linton, Y Y., Iud I,ardl} all)" mod ,,", <"'''1 .... 1 l'"""-..,.r~",,ia ""~ 
\la') l,,,,~. 

x~·"'~" • • ,. CI" •• """ "o~ .-T.,·t. llk. "'" ~",,'e o! ,~ .. \1," .I .... lu \. 
lutility AM 00'''(', of tT)~"g to ro .. ,.<l. k lo,no.tfo". 01 ~i<li"d pro.;n"", bi' 
tl,. !"'r-t."'lt.so metl>OO of h un") romp",,!on In \l,. PTcs"ut ""II" tho 

fan". o{ Ih~ ApI,.ltcbi." """" U",! w. "-J;!'.,-1 to ""<~I""'di~ in 1~r 10 

1[0. It''d .... t<:r ioI",t., of X"", l:od.: ",,~,pri ...... nly . "" .. 11 ~"'"""'~ of 'M 

'l'f"'''' foup,l on O'e nocMl~T U !.od"",!, :... Y.; Utd p,",,, ,hIl! """Or 
part i> 10<:1"1)' ",a~~ " p uf 'I"""~' ..... t •• "',. d.«nool an- kUI>l<u to ha,~ • 
.. ia. ~ •• pl,it .nd IOu'; <erik.] ""1':1'. ll .. t uf l b.' lotv •.• n,l tb,. 
inclatl .. tno.~ tl'"n t\, ........ rou. ll .. "I l h. h",,""iopl>l!; lind mollu;.\;, •• ,~ 



ll,,,,,'L"'-" Oll\lUI.l lru. SCUtt 

t pp.r 4..1"110'" ne c<~n Xia;;uu (_.1. n,1 ROt nnly 1:O<"b.~tcr .pecl • .,.. 

(1_T ' 1Ild)' of Lh_ I""S· ... ns'ns 'f"'C~'" J.",ho~Jf ... ould _Ill , '" .h~" 
h'p~r.t<"" ,ulD diwnglliJ,.bl.e mlltot,,,no, old, " f ... l<i"h ""ould be ~r."r· 

"ct.mo.k oJ "<>1;- ou, of 'he "voNlI d,v;"",,1 "I \1..- t:pp<' CI;II(o"_ Jl~1 

Lb,. 1C(11\tr~ 'R .ny olld """,mmo"l)" Soo<l 'I'l',;'u.ni IUd m\\~h .'nT' lhnt 

t . 1U .;UlIUI l'ci 10 "" <1011., W. " "d .1"" to l .. m ... 11<-", th.y .... Y< "i",,1 
ol1d .. h.t pRlb' tl><y follo,.,,1 too Sd 10 the pl li~ .h~" th,ir ,.,. ",oi,.. .ro 

n ...... I,' .... lonncl. 
SUu .... 1'ill,l!. ~PV'=bmg 1M e<>mI""h'lIIiH ill" ltipli~n ' '''I";,...) I., 

T.nd~. on,h I .. il. cd nl~. io del.olled (Vrnl~'nIl h ... \>ffn gi"n I" II ... 

"i1 ~ ri ... O~t'"...,.J.o.. AI", to nil" ' '''!mull ... u,1 • frw 011"" 'peO"" of 

lhi~ JO.tilI' tltu happon.d to "'long t" gctI~'" .. hid. h .. f boo .. ..,),jPcl<-.:I "10 

~I" ... "",Iy. 0" th. priw>'pl. "r eon~latl"n b! n,i tou lt .tru ... ural 001II­
p"no,,,, "'" iw.lll,fi".ltun of bio~gk"'I)' n,",_ nl;"1 r.al~_' ""lJ a 

If.ll( .<"II~h ('(O"plot.l~ " Ulilo . tn.,,,,, 1..-1.1 in '''UlOl''" "" rO'UlHion~ 01 
,liri.iIlC! l'l"Qv,nt .. or, .eqm,.",f !oJ ,~tablilll tb. p .. « ical C<I~ .. ml") .. n~i.) 

"r 1111 bo<d! balding thc~,- Then'ic,,", .llbo~l, 1M .Hlonli~ '1"""0 ' 

tl",1 mlIlT~*,," " for ... ,,1 ., '_"ii.~.nt f,11i C.>nltll\li.< I,"", t~ ln 10 pOT 
,,.,,1 ,, ! the 1010.1 n""I" .. t.r f .. " " .",1 Iho .ontho.", ,,,,,'1" Ih.1 1' ... «1 
,," from _.I • • n \:"T York ,,,10 1.1". Ap]Illk, hikll 1'T<"'in<"<" aTe.o fo ... , ,r 

'ny," to I,. .lu~l -t ",glir;bl •. "" m. y yo. 1('''»'',,);&\ tho) o<>.",\"lio" ~r 
U~, RO<.t> .. "" '<h." ..,,,\ \l ... lJr<pU1leUiIl. e1ukl >QTIt .. ,th ~,ablo> 

"»'U', .. ,,..., ~1"1 N rbi»t~. 

'fh~ fin' &j_p In Ihi' "","",Iot,on ~ .. . I~d~ t.~rn "hen in th. pn:(..din" 

.It<C'lUU''lI Qf tho ('linton m X ... Yorl .. tho opo.«" .... of Roch.vr ltryo-o. 
' u tbe r<>d Hu, ~I't" bt-d, .. hiob o<~rlics tht tu rr.lat$!' Qf , he K",w .",1-

' 10""' ud 1M :M .. tign\v,lb.in. trP"" ..cillO i" tl", tKbou .t ClmulD, """'" 
,nn~l~nlt"d. .Iora"'""ho .. omld d.,,)" lb. n<IC"~"ltr"!i' "f , ho) ,,~I 8,,< 

QI'e 1,.,1 ,uu.1 ~i<h<r ,Ii'f\ru"~ 1m ido:Dtll\(oti"n 01 !n. 111)-"- or ill'JQ"'" 

Ih~'r \.l"'li",ony ."H",I}. 
'T~,. ""...",,,1 .1,1' i, ''''''''Pli, '',,j by ",,\In~ \0. P"'''-'''''' of 0",,,,, ,,1, 

ht'I<J"U i,,~ \n Ih . Al'p.ol . ,·hiw Ind \ 11.mir 1.~n.1 "r II,. til,," in 1.110 

'IIIrl"". J:. 0.. Corrcl.ti<>" by d •• pIa .. """" ,J! ,~. "ro"" 'II".~ ll.n , Ge<lI, 
11<1<. ~",t,j .... <>I. n~!i •• _ 411 , ltli 



typiQ"! OUI_"10p, .. 1 Ill!' 1l,",IL! ~ter ,hk :r,_i,l""U} .... mmuni,.HlOllf,.'h"'m 

the Atlantic . nd SollllJ<'rn .... km "'", ... north.,.1l Po"n,yhonb ~-.~ fiT 

!",m f_ on,] O]WH, TI,o Ln,ic, oct ... oeu Iho ("'0 ,uu,1 y"t h,e b<oen 

P1wty .croclivo "",,"u,o "" tH O"- ni Mly Iln"" or th., AplJAI.chi.n 
.lko},i.·j,i .. ..,g ilia! "'''''h«l T~.,kr<'rt, },-, y, 'J'h,,,,, ""' 1''''<I!ch",;ft(/ 

Sf;"""', p, ao,"',"'i" ""d J 1i'Yf/op<",m ,'ym'MI,.ica, The :HO<'h",t.,. ,h. I., 
C(lul.in, d 1.,,,1 1m" olhel' 1),1"0000, hul Ih'"" .J th,,",, or. O),pridlt' 

\I'hieh o<'<'UrI£<! in IK,th '"'' ~I Ihi, tim •• nd are 100 ,imph' in .h1lCIUT!' I" 

be ,,[ ".." in co""htion, Tho 1"l1rlll i,. C/mooolbi,"" a .011Ih"Tll tyP", 
th. , i, lH,knOO'H in olllJ<'r ~iluri.n 01' O"jmiciaH ' \PI"I I>('hi.n Iau" ... 

TI",,.. of t h. !.ilolli\», "r the D~p.ndli". ol"',i ;«m,' "'Olll l{l I,. 

p,,,,i,,,ly Ii •• ' f"",i(" fonnd 111 II,.. Ilod,"ter. O~O ot th."",,, tl,. C.l~m"" 

ni<>gfl"."", "hid, p<,h.p" i, ""I '" worti,)' of C(lnfiJ,'l>'", "" guide to"il 

.. " "ither Ihe ",,"n<l, JTom"Jo~oj.U$ tleiphiflUrtp/wi"", o. the Lhi"I, 

nal,~o~it .. limT<I",u.,. All thl~O of th""" leilooitoo al~ "pl'(.",,,I~d by 

01"""1) . Ih.a 'p"'"'''' Or ,,,rioli,,, III the ,,,,dedri<1!; .Il .. tigol.,ll,;" . typu, 
' 01",. !-iul II", Idler oro <101 prcl'i",ly lilL., 'ho Ilooh,,:;!er t,rp'" 01 (1,. 

'f"Ci ... , ,.-I>"rel' ll,.,.< fOlm d ill the n"]l<ndlin. "~"" "'''Ill 1o "gr" in 
e.ory d",,;), 

.U",", ~r, ' V-oi"" 01 Rr"o!Jiopod~ o. -c'Ur", tho D,.pon<llil" >:0"0. j':igl,t 
"I II!..., _'co <1...,r;l.-.:\ ., n, ,,. 'I,,,io, iH thi, Holume l!, l'rol,,,o", rN,uty 

oud S~'.d,. \\-nh lw" or lh , .. H"'ptlOlll' tbe rem"inder .. 1 'h" li'l """_ 
, .. I, of ,!",ci", Ihol 1",-, uo' I:o<tn ,li,tingui,h.J frorn ~och"ler /"",il-. 

)I,n, or tl,o 100 'er hHO \""'n ,lud;cJ 01", Ily tho ,,,,i,,,,,, ,.ilh th' ,,,,,,,It 
,hot w, ,,)00 f.,l"a 10 rli""",o, •• ti,fa"tOl'Y aiIIe,."""", L, ,.hi~ \I", Mal'Y-
1. "rl , ,,d Pon",."h-, "i. ' I" ,-·;",e,., mighf "" .) i;I!lli'ui, hed iro!n tbo"", lo\\nu 

ljl Ill(' llooho:; l"r ,hoi, ot """,t.:.·'n :'ieit' Yoel.:, '1'loi, 'I_rikin.~ ' imilorily m 
'h' hrnchiopo.l' 01 1M ,wo rorIn.lion, might lheu be '0('(')'1.«1 ... , lrong 

oOtllirlll"tiOll or Ib o p'NffiiIlj( ",,·mingly ".". h, o,id.n('(' of rh,' Lciluj,ilo_ 

.Ild .. ,L",rod;, nul "'0 mu,t 11 01 Modook Illc bel Iben Il>e ",ojority 01 

ll"", budl101""':\" r. O'iddy di"ribulod ,~d ", ,,, ,I, I()ug_r."gijj~ 'pod"" 

lhal HO' only ""'-,,, 01'0 iu lb. ~r..,tigoholhin~ t~p'" "0"" in )!ar)J.nli 
,,,,d in Ib e Ir<>lldcq\luit liit,~'tone ill :S"w Yoct b"t 1,.., cl""d y . llied 
on"""lo,.. in,rot eadi.r ('Ii~fun awi (',on 1.1_ M,J in,n lorm.lio,," ~til\, 



·' ....... " f th ..... !h.U. \bot on, «>Illf])O)n 10 lhor !iTrpon.11i,. """" and I,," 
UOt ,",,1M . b. h, L.vo.., fae It"t be.n {"Qno,}'n \Kol, ~no"", 10 b< 01<1<, Ihln 

lh. lI ..... h"'ttt. 01 Ih ..... the m"" lOol,,,01"lh,. 1 ... ho.>I, ",' Rl ;";J" ... n~ 
/'ybri'I~. a )"'II.~13r ,,'iety 01 A Iffl'" ",;,.,,!"';$. Spirit" cri.'/Iw" TN· 
'""'''.''';'''' <.,~um. 011,1 IrhiljidJ,l1a oH.~". 

O"'lIW"<J I).'. O~ 71<" BI< IlM. l)or."'UT~.-""T)" \mO~l~<,tNllJ"< r""";TO 

In1"lh"' !igr.< "n 'hi' j,"'plcxmg ""TTdKllut. pl"bl",~ '",m Ohio. HO('<"Il,1y 
Ih • ..,..i~r .utllo, m.u~ the fQriu,,~~ di"""'''TY "I • «mold • .,bk o,\",cW 
r~u"" " . the II,,,,,,, m,ND!..,' of {he \\',~! (,""10,, f"rm",,''''' '" l\,lom. 0,~1 

Ih,hton<i Muml ... , tlhio. TI,...,., 0 .1 .. <0010 "....", '" U'II, I ........ ", ... hit.o, 

r""~ d<-Hlupcd in n fi.""1"""".,) daiotllih' n,otrb: In,) Il, ... t " , t1o<"D1 ..... 

In I Ho. 'lft.> of p ....... TTlIti<m .. \n""" th"", " e tf('Dgnil!t" D~90P/ellrq. 

,....,~ ...... , II>r In.io::o l on<l "tJu" un,"" .. "f JI .• , ..... ,Itila, lJ. ~.., .. III~lrim, 
" /", .. 1...,. I'_~ .. ''''' ~""'.,.., .• n~ I',j,..o./otl/i> «qtri""ml li3, all "r 
.1,,<"1 •• ,. 0.10>.(".;1 .... 1 in ,"bl, ."In" ". ItO <+. ... a.·tetl.ti. Ic>-o,1, '" Ablyl.",l 

.",1 r-."I"yl,,"i. 01 ti,. "1'1""""''''' , ~.ly ClI ... rwu' b..J, ~f Ih~ O]nUm 
11"""1' 10 ",nt~h ... e hOTO .ppl,ffl II .. 'Olm In, ,,,,n'll,,,. ol .. ~! 101le. 

Till . d""" "g.""n'.Ht in """'""'" IUlH.I "'lllltnt.o bot..,.," tho ll i'hcr 01 
01"" ~mllht l)'"I'Anclli,lO elorki ""~~ 01 Inr !'lillt-'II A' uHoloJl""'l \\1 tl~· 

m,rldk Apf"lIr.«".n """,011 00"')" ","~h ~·e'~h\ III ~",·iJLng (h •• g. T<1~. 

1I"",,,{ the Ohio fo<mal",,, <0 tho C"".ni<oe.l til"" .... 1. ,,[ lh<" f'llu";.~ ilt 

0.1...,..,.\0 lD th,. "" .. ;. in """"h.1 ,.""'""" II' with Uw."f tl\oc .....",i.t.,.) 

...t1lG. ct .. .,.... of r..,.w. 'n ... n,;J,~, ralll .. of !IO .. lh~.n OWo ....... I.e.i. 

I'nu,uy. 1\ ... ,10'" y. "l'I'rrpllng, ~ .. I""T~ .. f the 0<1 .. .....:1 .. , 4!'"P"'"te.. 100' 
I"",,, I"W."d di....,...,.;t by r ... N,,· .. Coil"" ... ; 

" \,. .I'l' ...... ~lm.le """ .... 101 ,"" of 1,,", lIi.heT Illomb.r .. ilh "'ia" ...... 
!t,.\~ '" "rw y ... l ~,~k;, nl od~ J_'~J.: by Ihr Ile\ t lL" Iho Uf'J""r llOn 

uf Ihl (Uu o.,h.,.d '~'''' , ... hid, III"< 'm~h.ttl, I",moth th. ll"h,·r 
"",,,,1,.., ,."111.;,,. L"'I""I~"'I~' <I 'A I""". BCj'rI'~'" l~'~ •• ",1 oth .. l.-il' 

oo:eU''';~~ 1L1 ,h' ,m,1,n. J."lrl or th. '.1"1"0.1 ('II"toll ~tJ(Jn of X ... York . 

• r_ot.o. A. " .• ~'1",1o" '_'" ,,,,,., Dl>lo, W!tl! nO! .. "n ... lot'" __ ~ 
f,"",~ ",b.T h~I!""' 1: Th~ <lIllo '0''''''' of Arl.., ... vol. ~!.. p 3". I~I'. 



PALEOZOIC O"~UCO!).\ 

Tn tho 0' orlyi1\g IrondequoillinlritoDe, ho,"ovor, al !lLe \.op of the ClilJto~ 

of Yo", \~orl', (""OIl, num<ro~. "I"",i"" found o.l<o in th. Bioi"", mom""" 

illdnding C"N<.,J;t,~ dint",,;, Or/hi" l/aJ"II;I~, Spirif.r f'<I.diattll. T1h'ln­

('ho irrla a,~"ic""". Whirfi.la-I!« c.iindtiCll, Anadrop/liJl ;"i"p/ica/o. 
Pt'pl(c.f!OOT;n!/.7 9.mmiformi.'. Tr;",,,"u J,lphirn>c,pilolu. onrl numa.I,," 

,~;t"-'. Pro,;,iol!,lly, therefor<, t"" }li,)wr ,noJllho, ;, eo"ebl",1 wIth the 

J T~ncl"'l"OlI limo"o,," of .1>" oW Tol'-\:." 

Ou ,n. pT%t>lil!g p'ge I'oe"'e tentalively roT"I.("" ,bo Bi ,hec wilb 
Ih. O'lloo.llime8toJle of I~dl,n., 

'Ill" p"".mt '" [1to", in di"ouling from rocl;l<', ,.iow ius, qnoi«1 ... ""I rl 

I"inl "U( (l) Ihat t"'" J:i"",l.~'~"'" c1i~l""i .lld lb." B'ynd,io lola " 

(.1/'l$/igo"olbi"" If'ipli,ota (F""",lo)) of \I", UpPOT po.rt 01 ,l>o C"b 
Ord",ri! .11.,1. a,.., not ,n. Middlo ('I i~lon 10fln, of Ne'" YOTk but (he 

t"ppe r Climon ,peo:'lO' th.t ar. ""llnn",1 to the M.djgob..,lbina typu, "" ne 
ill nr;.-inia, lfaryl' D(I, l'eun'Th-.nia. 'MI.t Clin~)n,:t\, y,; (2) Ih.1 

with po<.ibly oll<' 0, 1"-0 """ptioDI til" f"",il. m entionO<l i~ til. b dor hal! 

01 the quotation He f(mnd '" \,.". no"h",t" ,h.l. "' -..oil •• i~ tho Tron­

uO<J""'t lnll"",olle; onJ (3) Ihl lIlany of the olhOT l_iJ.. gi'Dn iI, Ihe lull 

lli,lwr Ii.t pub]'';!,,,,1 by }-oe"to o~ p. 3110 01 tho .ited ".,,", 0,0;""', like the 

pre,iou;ly rno",iOlle'] 0"".""",, )l<'rloolly with ."",i"" fOUllrl in the 

I1l'ep.~ellilla zono in }lar}hnd. Oll Ih""e ground., then, \It'e aro thor_ 

onghly mllvi"".d 01 tho eontom""TOnoit}, of Il>o Bi'her 'llomhc, 0'1 til" 

We,t UnlOll fO"l'L~lion 01 Ohio .1ld t.h . D,..pmdli", "'no of :U"jlond and 

P' '''''ylvani.: 'lld It 10110,.. th" th. p>oo;ding '''gurnellts .,ho"ahag 

,'(In,,];'lion of tho Drep""ollin., H)ne .. ith tho R""h .. ter apply "it), "],,, J 

10Too I~ tile 0_ of the ]li,h... l!ogarJing the O;;good li,,, ,,,lo= of I~di ","" 

il i. ,...11 kno..-:n 11,, \ "'. klj'-~ .go f,,-oTod it~ eOTTeldioll ,,·i th In. nooh"","r. 

Aho IhRl,.. H" no,," \hoToughly ill .c'Oord ",ith F""",to in referring (.he 

O'-'!ov l.nd the Bi'h eT to tbe '""'" .t'Atiglaphie pl.~e. 
'ne 1Im,.1 al".m.nl b<lweon ll", 0;.'100<1 on 'ho o~e hond OJHI Ihe 

m'her md Dreponollin. !OM on tho other i., x, "oled Ill' F()c"~, , "elJ 
"""k. But,..o ..., goo<l ro",")1\ for tI,;, W<.kll"" in tl", pTobo.bk I.e, Ihat 

Ih" Bi,hol' and tl>o o.good 'iere lAid down in .. ~ar,'to trough. Ih~t OO'I'­

'Hullie.hl only ill noTlhotn Penn,ylronia. 'J'l1e Ri.hel' fauna oomi,t. 



3~1 

n ... ,nly of .~ thHtic in<l de,. thai It.".l,d .. :mmorc"hiotJ in th.i, .",-" be)­

(""ft!, ".y, Cllmb.,,].nn, 'Id., th'olll!h W<,t Tlrgllli" ."d north"",,,,,, 

K"nlucky to Adorn. Olld ,djoinin" oonllti"" ill Ohio. Tho ""ucl,etn i.""" 
of tho OOj?ood lin..,.",,,, Olld !l,~ HOO,o,lor .h.10 On tho C<Jnt'"'~ i. beli c~oJ 

10 han tr~yOl.d nort!H'j., '~'.rd from Illdi.Lln omllnu Ihe north ,id~ or 

Ih. f'ilJ(,iJlnoli ~om.!o "'''''tern X."" Y",k by 'i'Oy of ~ h01,~h bcne",h thr 

~ot!h'rn po ri of II-.. Ohio "001 ,"ea"" .,.. Tho I~'o ftnna. AT" ' UPI><>,<J ." 

h ... inl<rmiLlgled in ..... Iem l-'enmyh.ni J , makillg il l"""il,lo for . /." 

,tro.gglors 01 th o O.gooillolln. to ,,,,, h tho h,i~ of Iho n "'plUlellina darki 

bo.y m loulh_nlrn1 Ohio. Th""" ><OF"rot. Irough . nLld bA}'s ore ind,o.I".1 

ill the oomomeu po.lqool!,"phic mAp on anoth,. p .. ge, 

Om n",n ""joellOLl to lh , ,io'i' Ib,,1 the BislJ " .,,,1 CC~"'lllonlly .1'0 

its unquoslionaiJle oorr.l.,o, !he nrej><nolli"" ",no 01 ~fn,)'l .nd .",1 

Pem»ylnmo, ~"" 10 k .""ignort to tho 19. or II>< lron~"'llloillinlO~'01 L" 

or },~o,,' York ""i, 0" tl" loci th.1 tho o.tr.iCOu. 01 the h01"leq .. n;l, 

1 h(mgh -",,,,,",,,,,lIy tb, >lltI<, .~ in no in,lon"" p,«;",ly II .. ,.,lIe .. Ih,it 

eongen"," in ,ill](·" 11>0 D. d~rki .on" N ;" tho ni,hor. On (be o!ho< 

h ."~, h'Q of Ib~ R",--h .. !~r Q.t,.."odn, n"mdy, Di,ygcplrur~ "N",mdrica 
. nd I',,,_h ,,,;"~ 'I'ino.;., a~ 'op,.,.tcI,! , d b)' , ,,dly ,imil., ' p<eimeM;" 

bQ!h I), ,, llj , I>OT . nd il,. D .• ·lu~i .one. 
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