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ARTHROPODA 
c~" CRUSTACEA 
S,,~rordtr OSTRACODA 

Family LEPI:RDITIIDAE 

Go"". LEPE ~ l>ITIA Ro"."I\ 

]';"ampn oftl'" pro!; fie genu., ,,'" ~~ll" .L~nJ",,1 in lh" high., Sil uri ' H 

'trnta of tho y""tern U"i!,d Ci l"' .. but th" ' f""i.,. no 00 d"""ly rd~le<l 

10 ll" equ.lly ""n ropr""'rJ!ed E~rly D" onian ,,,,,,,i,,. iliat tb,,;r ,I<"... 
di""ri mi n~(jojJ cAu oniJ I., m.de .lter a Inor" illku.i", . LlHly 0/ tho gC lLu. 

thon ;, l""ibl<, "' p_mL III 1n.,,1 i".bn"", tho )r.ryl~jld Si]uri"" 

fOml' hI[\"" 1)0"" identifi,d a' n ,id;e.' of }:.aT ly J)cYonian '1''''';'', b~l 
"h"" edge vi~1<' of the ",Iatod form , ha," 00en pr.porod and compul'Lllho 
<aril'!i •• wllll'r»l:>tbly be fOllnd to bc worthy of sp,d fio l'''TI~, 

rl.t. XXXV) , lIiK" 3·~ 
cr Up<"H"~ <1<,.""/,, \\.11 ... , ,"G', "eo'. "un. N .... J" •• ,>' , n.~, Pol. U;, 

p. ''', Pl. ~x;", !L~. 1>. 

fh,uipiLon,_ Th o IlumOTm" 'J"" i ll1 ou" uf'Ou ~·hi"l. Ihi; •• riot.\' i. 

[oUJl(I.d ","'" 1.0 rep''''''''' ' a "'''' .... hal ,mall", ""Ii<r fonn ()f '.he lyl" 
r,I I~. ,longaia . ( Sc" PI . 1.e XXXVl, l\iH. 1. 2.) 'J'hcy aT" mud, 1<."" ""u
k' ""el higher in th" o.1,h"o .. ,onl,...1 n'giOH. l' urthOTmo," tI, e l'Y" 'J" t i, 
lunl",r rou.o,.,,1 In>:", tho .. Hlm';or o~tr.",il:' and II .. rnll-"" .TO .1", 

,I i;;hll y ' horter. .\ ""'ago length, R 0 mm, ; hoi~hl, ~ _.1 nLlLl . 
OCCU"'M<._\\' nL,' ,'>:cu. ~m><~ "!o ~, Pi",,, ('8 f""t .1." , t •• .,.) . 

(",,,hr lllulr (I N r""l 01.>01'0 00"") l nd Cnrnberhll<l. )[.,..,.]"",<1 (2-", Icct 

>w , .b"",,). 
(,~ll,d jm~_ :l\ a1'yl nnd Co.,\ogi,,,\ >lm,-oy_ 

L£l'£HUll'U ".'1'1J £W" o. ' I', 

PI.t. XXXVI,l'iW. '" g 

D",,',il!1io •. ,- Tbi. "'ell-In,"t",] .)X>Jics nlL]""'gh . 1\Jd to .~"". \ 

Si\l1 ri , n awl p", r\ Y n.,,..mian lorn~' i, ea,ily <li 'tin; Lli , l>cd lrolll it, ""'''''\ 



'" 
.u;.,. I>y 11", ... U-dtfi, .. d hMd.r 011 !'toel> nPe. It .. pt .. h0f'l" ~"'""t to 

I .. d .... ,..ta W~II .. , bu. II 1 .... coo"'" .,,,1 tho boroOT \~ hdl ... d....-dol'cd. 

r""" ,b. 1>.1l fflftl; b<1:;bt, 3.' mill. 
T i" ~J"'C'Gc uanlll i. Po hou .... or Dr. £ . 1\ loIDtl ..... ~ 81al<: f:roIod,1 of 

\lU)'Io,IlI, \0 "h"", uo()"" 1M" .n)'Oll~ d~ bo<.iol ... thr author!! th. I,ubli,.

,,,'. of \1." ~ ... I>t ."oi; I, , ID~, 
U~ .............. ,.-TI>~Ol""'''T I ~M~"'''~ ' ;,...hO('l"'< Ruo . «tio8 n ... r 

n.uoock.lf •• ,l l.od. 
C611",lio~.-)l .. )lJU<l C .. logicol g"","}. 

l'1.t.<- X,,~, 1, ."". 11 

C/. U'-""" •• 110;,1 .. ,",'. Uor. lH:l. ~~ ~." " ... J ........ Pal. Ill. p. :11. 
01 nUL ~p. I . ! 

Il ... '-;pli""._ ~ Jthnur), )'fl,t!d t~ T. , ~11~1 \\ elk. ( ...... I'lote X XX \ I 

n ll'!. 9, 10) f...,,~ th,· 1,(19,"1",1 n.~""i.u.1 F.,,· J ."!.y (HOUJOH t !oml~' 

lion) and ){ •• }'Iand (K~yoc:r Inrm .. llQn) th~ l'",,,,"llo,JU ole.ny i, "0\ 

l h. """', b<ing 11l~he. T""',..ioTl~ .n ollh~ Int\!l'ior o~tlino I, .. "'1:"'1,,1, 

'''''n do;) , T.<·1L~th . r.O nml,; hdght, J.O pun. 
0/<1,,.""<"0.- 11'\1 ,1.0 CUll! 1"", . )\.1"' 10". 182 (t..:1 abow bo. .. " Flillt

,to"', Mot~·l."d. 
Col',d'II>I.- ~"rJI.llJ ('_l ~i,'.l ~U,'"y. 

l. .... ~M"m' .... ".'n'~ ~1l""~D>;:'" n. VIT. 
Pl.to .\.XX\"I, t~t' n, 1~ 

C, L." .... 1U1oI ~I ... r.~ ..... ,om. J~~ ... It! •. • nn. )O.~ Na l. H;", 3d ..... 1. 
p .• 0. pi s. ft~. I'. II. 

"c.,..,.i,olio ... -1'ht "'." .. Iwon.hlp" "I It... ... i ...... lo:mns .... f.rn...! I'J 
"'i>",,, tn fA,.nditi4 A'ioril M", not yet Mo,n dHiormintd, indotrl th~ 

lim,t. .. ( \h_ ~~ .. itull are ~ I II a"~ ....... ". Und.". I""'" oirt1un/;iJn"", 
it _nil' bMt to d""l~ , .. tD tilt ~l ar~llIld <,Il!bn .D form ., .. ,.... T.riPty. 

!.ength. 3.0 mm ,hMght, ~.O mil\.. 
O,<It". .... ,~ 1' ... :.: ... ,.0"''' 1")OfiT(I)."r. I."", ... p.lTt at KPper, Wet 

Vi'1'"" and NO!I>, M .. .,.I.ad. 
C~II.rl;~~.-)b.)'I" Drl Cooillgil'lli S" .. n~. 



L~",-"mTU AI"t.\ (l'Olllod) JOlt"' 

]']"," XXX"l. Fig'. 14-17 

u~,.,,;~ "Ua (Conr>d) J""" •. l~.~, Ann, ~"', "'al Hilt. ,:d . <r., voL HI!, 
p. I~, pI. ,';1 , ~("' , 'i, 

1!"Cfi,JIiOrl,-Sp',," lnon, r"..mbling Uli> 'I"'oio, whi"h ",,'Ur.'." "I~", . 

dtutly in tho lfanlj", Hm",ton" of )lOT Yor~ oro !ound i~ oquo] AbnndJ",," 

iu I1"mero", ' OIl" LhronghOl'llho }l oKo",io, 1\",11> rt"'~ aml T""o](,,,'"'\' 

fonn.tiom <>1 ~! ""load ond noi/:hoorinl( 31.:J1"" awl Or<' ", j(~'1J I i[<o<I in tho 

dotailed '''~Lil['"l'hi , ."",,('on', lIi)[""" 011.,,11 X,.", \-«T~ . "d )la1')'[,,,,l 

",nH,),l,.. ore gi,o" on 1'1.t<, XXX\'T lor ('"mp"c"oo, hnt il i> p""i hl,' 

!l"t I"t"", .<tuclie, Till re .... ] tlw pn""m" of .o~('r.1 cti,linct ,..,ion">,;r 

n(,t 'I"", jo" 'nwni( the .... l1U1M,,'u' ,""mrCHe"" 

O"c~'''n".,-.\b,,"dont ill ll", ~1( ' K,",,:i", Will. ('''''k and Tonolo .... } 
LM",,,tj,,,,, II( 1loryland ond neighoonng ,tak.. ,\ d,. ... otor i.-ti, to ,,"" 01 
the )1,,,li,,, lime"o"," ,,( ·X,·", Yoyk, 

f'()lIulio",_)! 8l}]"nd G",I(J~i( -"1 >t"",,,),, 

!'lote .'\ ,'\:\\'1, Fig. 16 

n"'''''f'/;o",-'I 'I" , ," ri dy dill'er' from Lbo IYllio.1 fOTlH oL th" ')led"" 

ill t.l. ' o"llin" of 'he oIL'<'clOr ,id., in Ill<' OJ " '1,,,1 ~'hioh " mon, ,1'.,i< 
i",]j".I"I, and ill the, <,,,,,.1 .I upe which (k", ',,~,]. more grodn .• ll) U,"" in 

1:'I"C.ll •. (1/10. Longtlo, 7.1 mOl,; I""j:ht, ~, G ]jUl] . 

Uc"'r".",,_C~I"'1"Y (J)rol"'",II;AA d~rh >I,"e) , Four fed al"", 
K,d"" ;"w]"o"o, l:f mile, eo,1 "I Groal I'o'-'I'(m. "\I",,,,,,, ,,u . 

('oU,.'ti".,-llor),I"KI CooI(\g;".1 Surrey. 

PI.te xxxn, I"g, Ift 

i hscriplio •. -A. i"di,. tell ill till' ~"TI,t,(1 "'"" thi' Ion" i. di;

tjl\Kui'I~,1 from t),pi(all,. al'" by Ilo,' ,,·I . !i, .. 40rt110"" of it, l'~lw"', ~'Id,h 
nWU!t1'er an, muoh ,m.llo" Leu)[llL,:1.O 'lln" ; hei)']", V) "'m. 



OV.,,,~~.-WIl.L8 CRU ... FOIll<.' l"I(>'. 12" t,.... ""Io~ ,.'" luI' d 

P,,,tt., lh' !lauJ . 
rOllfc!;"n._\ !.'yluul a<'<ll<>;l,"" ~OI.rH)· 

Familr APARCHnIDA ~ ~~". ("mil ), 

Gen", ~"~ft CHrr ES J on._ 

A"A """'7 H ( 1) ""WIt 'flt" II .• p. 

1'11.0 .\ :\ .'( \ ' 1, "l ~.~~ 

p,·"",'~I"". _ , ~f lh~ . ;"'pl~, .hl;~I>t-I""ged .~ ,...tr~;I, ... li~. ",i ,.,,,,,). 
nO>lc hu ~u~l .. ",Ib..., th., 11t111<1" ", 1\", in Inti',;" . " • • "",no-. S"" .. al 

nbI,'1""~ <>f QQ1I i,,~, "od <II"." m •• ~i"" •. Th' 10"", ,_h"J'Ot in Ih~ 
m"ldl~ of tI ... ,\ .. "",1 th ....... Jiru.. of .h. ,.h·, '''lIrI~'' .,ill, !l .. .,J .. llmo pit. 

I.", nle<! in .odid ... ~ aLu~t ;1 " ..... I ,·Iwt ... · V-n~llt- u ... ki " j!. .h t" 
ill II;<'M" ' I",.,u .. n" i. "",~ • • u "",lOin u .. t 11" , r •• I ..... ,I ,..,,,,,,, .... 
Tt.. ."onMh 11"'\ m"" ,i",,,,d 'OKS""'" ~·i.th,.. .Itd .... r .. m ' 1><'<';"" nl 
/'.,,,,(/;". no"." '" u"til U,....· """ I'\. u. ,,,"1'<'1." bild~.1 n.·yrici,i.,,·. 
h~"~ 1>ee~ "'~J""tod 1.0 (·,i li.,d .w] <"" Upl~,b" .. n '· n,", .. I,;o.tio" mur<.· or 

leo< 01 ~rt,~" .li ()' of d.." l ~("'l!o " " (y t... . • ~p..wll . J ~ ,,~th , 2.0 JUnl. : 

Iwillln , J .~~ ,lllll. 
(J ,~~,·" .... ,~T() , u!(}w.H l ,u",\t'u~l!, \ 1'/" (U)l .t K , ... ><,. , W. Y • . , 

.IIJ AI 01)" ". l,~·. lill .. in tho ~rl>rT JlIl" nr U" in'n .. I1"". 
ColI"I,·~~ ._\!.ry1.n,J n""I,'I':''''! i'!u. ",,I' . 

• \ , •• ~( "''''''' ( ~) ' .... K('Tll."" .\ n ,p. 
1'1"" XXX \'! , Jlil ZJ 

n ...... pli ..... _ T hoogh falllDjt' ~U .. ,1M .. th_ I't\'.aol"lj! jo"... , ... ro .. ",,,,, 

of (",,, ... A,/,, .. ~ I~ r. . frmn ..,1i.A"" lM! d" . I • • , .. lIr I """r~u", af the 

Or<la.j"o" IYI'~ of tho ~~~",.. 'I'"""" " I ",~ .I L .. 1>00'" """Ii.,. >(oot • .,,1 
.!'flU,,,J (hi, tn .n p"rU of tb .. .--.:1,," tiM' m,,,,,~,,, (~I)' .\"" .. ~ , urI ...... '" 

"'" .,,,,1 "'i~' ,1i.( i"ct PLlllct... 'j'l><re;; M oord., 01 aj,) li",l. .'\.; ill ,h~ 

<!liN of .lP<'ro!.it .. "z,!;y~"{,,, Ihi •• 1," nl ",v pt'\J", to b ~ I II "Ill' Qf ,,-;,'H~" 

Tot h. , II",,, • ( l".,. .,~ ;(.. . I "-'fl~b. 0.80 l!lltl. : h .. j~b ! , O.!IO ,om. 

() '('H'·'·'." ._Toli~"""J.Y L"'E~(>"1 I ....... ., 1''' ( u K.,,,,, ., W. Y •. 
C'~lItch""._ )hr)·I.lHl (: ",IOJ;i .. 1 ~ l1'Y'r. 
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Plate XXx:vr, Fig. 20 

1l ,_,,·rilJ/i,!ft.-Thio min"l" '1000<, . !tho\1gh dO)ublt\11 i ll it, generic 

alt1Il1l.t"', i, eosily rcrogni ud by it.. r011l1doct "ulline and 1lJ the nUI"r lng" 

and ~~ d"lJ' 'paced ]lOr '" or pit, UTllRllloH,iHg ;h" mrIaee o! (he nlves. 

Leng,h, 0.;;0 rum.: height, O . .w mm. 

Ucc""w,,,.-CLI~"m;- . ¥iH)-...,,,"n (",I 000;. Twoarora .•• ndHone 

~I onl': 'Will, Cr",k al CUmbNland, )1,1. 

C(jlltotion.-llu)"l.nd (J",klgi.,~l fluney. 

"'-FAnelli"' .. ... U.ll(;H_""EX",,, 11. .' p. 

Plate XXXVI, Fig. 22 

1l,.,,,iplim,._ Th. ,m~ll ,horl, "'00'"010 v. l,-.,. o! thi, '1'<"io' ~-ilh Ihoir 

, ruoO)th .m!o<." and 11 ndoflllcd ,l or".1 IlIglo • .r< '" ditr"ent. ('"On! all 

olll<r .\ppo.lo.chion Sil urian 00 , ... ,,,,1. lhal a dotail ed description ,,,,,m. 
unn~,ory. 

Ooo,.rrt"" •. --C.ur~10.~. (/'''p<wdH"" darh "'ill< ) , ;; roct helo ... 'up 

a~ C'H<lberlawl, :lId. 

C"lItcli.~.-,\{ar}'IAlld C""log;".1 Rut'vo.', 

0<1"" "~HX:XXlNr~lA 1><10 E""lI> 

1l.Ill()("nW li., !:',.,-nln., n. '1', 

Pint... XXXYI. FIg, N 

I! "criplio~.-Th i' i, on altngclh,>r 1"'0,,1,", o;l ro"",]. It, dorsal "do 

project' bO)"Ond tho 'hor! but ' traight hlll~O li~ " m a mann", u) ''' ~''' t 

"orb\ in hcnmio]l<>"', &ul\olhing Ii .. Ihi, "'"uc! i~ Iho n .... Oroo . ;"i." 

g""n. F.rid,,,;onch. The irrogulorly con, " nit'i" ",. .. , 0)1 PUIl,'l"', II ", 

tlllckened vonh'~1 li p, , uh"" le la rm, and roondod ,lor"'! 011 llille "re i" 

n"",( <h""ctcmtic I,,"ure' . Leng(h, 0.70 lllm.' heighl, 0.3;, mm. 

r),;currc"'-' •. ------CLl~"·US, Jlu"ii,o i,,, U' ;M typ«,' '''He, al L"~","ont, 1' • . 

Cull,e/ion.-U. S, X.tioll.l:llu",um. 



S"perf.,,,liy BEYRICHIACEA 
I'pml1r PN.l.Y,IT liDAE " e"'" famil )' 

Goo>~ ~1I.~"nIUU IJlrich 

1·r.U,h":LU I1ll L .... U". ~'~ n 'I~ 

Pi.,. ..... .\ x\·n, r i,. t8 

~o:> 

/I.."",,,lio ... '-:l'bo '1""'''- vt I.loo:o.. I~' } ""'L' ... (JIII........J" ... " ".l"ran~ 
"~rr .iwJb , lu ~b I>IlIft, b~ t p,.;"u ,dko ~..wu.~t"tI.l08 U."Y "" d..,.uo-
1:1I.i.ncd by It. t],n"pte r~rn', .. "a ll ~jl"t, lind "'l~. 1 e....... 'f !... ),,,,,,,, .. 1 
... >l]UIc 01 ot in tl1c tWic.ot 0 .. 1.., i~l.n ~pe<I", bul t10e . hght ,,"";at .1q.T<'i

....... i ...... t<:d~ ~I""',,,h].. I.·u~tl', \O.J~ n,,,,.; t.<~. hl, \0 J "'UI. 
Q<"C1Ir~.-CI.I.,,"I". DNI,/i""lIi"" d<tr~i ..,.'" •• lld<_ b .,n 

7 mi k" _ <If 1...: .. ,>1.00, 1' •. 
0"'1..,1", ... -(;. S l.'.ti"".llI ...... unl. 

Cleo"" wr' ,MlfIA no'" «"'" 
E~ ~~»' "/1 , ~, ,'1" n . ip. 

PI.,. XXXYU. Fig .. 1, 2 

I)"""/llion , 1" , ~,t. 01 110 0 " ",, ..... , .... '1""'''"' ro/cTToo t" i',iO\ilia Iho 
1'" "",'1t nMt !o. m lIo1lleJ ill 1.""Q, ol )fr. , 'lo uko< Bult, " ",,,di', di,· 

Iingui>I",1 by it> OOlUl"rU\I'oly I"r~'" ,i.., ""a "')lOCi.HI ") Ih~ "'011_ 

d.v.I"!,,,,] fUff<)"" ."oJ .h •• 1.li",,1< i UlIII<)f 1'<''1'"1. ,,",,. 'l'~ 'I'",i .. i. 
/ut1h.'lIIlc""'tj ~~ in \h~t .. d o.,.\y athf'(! !vY"', ~iIT01'i"g only lH .... nlinl( 

It.. ... rh,." ... -ticualivn. ;. I .. ~nl v' 1M (; nn II,,· •• /",.m"i"" 0/ Allt i

o:<>6li 1.1.",). L'n~Lb, J .~ ,~n'.; belgM, 1. 1 n,m. 
('«.,..,.._.-rl.l~~o '. I' !Jlob<>i6« ,,""to """'. ' 1 mil ... ..,~tl.~·c;t 01 

rh~rf)I""''', 1'1. 
O.II.d;"~.- L. S. ~.tlu ... 1 .Ih ..... um 

c."~~ I.ACI.lOPPII>IITI.o. ".... . .... u. 

I, .• (r""""rfl ' ....... "" . b.'P. 

n,Knpf ..... .-n i. h'" ~pooci.oo. " ...... 1 in I, ~ ... r '/ 0.. rJ,.r"'" r~ 

1/_. ""''''\11' t<> .b., .,..i,,,, " I ll.;. prolilic,;no"";,, .. hirl, the fur .. ". i~ 



·~, S • .., '"l'" rl(' T', ~'0)(10' WY 
• 

...-p1 .. ,..1 b, a , ... U_,l~Jj,,"". "10ft' <it l~ <10II;:'1..J I'll ' " 1Jw. ",id,l]. "t Ib~ 
,1".,..1 h, l t 'J'h. rnai~ri.l \.(I llr • ."ll .. " .. l .. ,,,>I .... m~"i 1", • <ieUoltt') 

,1""";pliOOl. bnt lbt "'~""tJ <>/ I'mui".n 0., .... ,,><1. in Ih~ SJluri~n ,och 

,,'thl' 'I'pill"chinn IC>("'" ""W"It. it. "",'o~uillO'" I.<'llflh, 0.00 mm., 
hci~·llt. O.~., mfll . 

(>";,.,. j /", ~unti!j, J OIl(" ."'] II ,~l ;'''111 th e :-:,111rio" of };Ul'Of." j , l"' ,hor_ 
!h" (\ •• _1 011:;. "ILl til<' .~"et <1,.,.<'1 . .. of th.t 'J><""i,.. hare n<>t Jet \""" 

d.t<-rn"",,,L 
~ ....... ,,,,,,._CLl'-rO". /)"J'I',,,'JI~ ,/«,Ii ""'~, ~ /.".r 1 .. 1".- t<>~. ~l 

('glu), t l,""I, 1[,1. 

C..tlCdi<lJl.-lIOTyl.ud f:"ol"giool :<""'"ey, 

Ctnus ~A M II.Cn.'II ltlA .,.. ~." ... 

P \~. ~, lOll'" \ 0",)(0'):0 .• \ Hnll ) 

)' Iav XX!\ n il , Fl~ ' . I·:; 
r., •. ,,,"" .",_ llon. a~. ~.\. Hh •• N ... Yorlr. I'a! II, p. : 1:, .,. " .n, 

"5' lHI. 

n'-4mplw."-l'M",,A""M ' !liM""" f. d"lhlg~ioll,,1 f",m oj.l,., .1 ... ·;,..., 
loy ,I, tOl"'" .hur l, ,"h"lu" J,. 011Ll,· a (vory . ' ightl y obli'lllej "']Yeo, ,I". 
(,adl," rlep.....-! 0 .. " 11"'IT m.:h~n pub, tl ... d,p,.,.. ..... 1 . "". "He]" ..... 1 I>y 
I ."Q~1t ... U_lik" n~. ~C "'lull t~'l'I<n .... Ill'] hoight 'TOO~rl the t.u,], 
ond ",,,1,,,1 "d~, '1'1.0, 'l'i,,~ ;. lo'iF • .Ilarply po:>h, j",! ont! higt. _ TI,e 1"( 

li"'l .. u;uu 0" tll<' I ..... !~ri~r ~dr .. r it. ho .~. \.~hg~ 'I"""m"~ I ~nrlh. 
ItO,. n.nl., J..i",ht .-,lhOlJI"pino:, (t.r. ma •• 

J)~f",""R"",--{'LLHO"'. /ml .. "t/l,,,,, rla.-l.-i >OJ1~ at . ... mb. rI.nd . "d 
totJ..,r l ... ~h.i.~ in ll. ,ylJ ".1 And _I \Jch._ fO rb', 7 mIl ... w~.1 " f J ... ",i._ 

I<~ •• n.~hd • .!'''",Tt'. <k ~ ['o"" •• J ••• " ., £J:~.d"'l!:IJ .buDd.nt ill Ih, 
n,,,·h .. ter , h.l, of "~;.k,,, I\n y"rIr 

Cull,d"""-'\",}land G""l",knl ~u r"". 

r J,R.£:<'Il __ "A "n~I'J, n, 'P , 

l'l.t~ X'I;XYTII , I',g, U 

n"",r;plio. __ h olUingui..J,W lrom 1', tl"~"'" ~'l, ich prowb1) ;. ,"""'. 

ill." .") of th . «her ' I'<"<i" ~~ .. ' 1-00,:11; .... 1 ~) ,\> am"" (hi",,", tm",~in.1 
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rid~. ond Mn" 'luolltly 'llUd1 ,m.llor .;,.. "f tho deproll."l"a 'po", b"I~'",,!1 

Ih. l)ul~r ridgo oml lbe I",.., 01 lh< ' 1';T>C". 'Tlo •• u\"ior 0"(1 ,1,,, ;, lonr 

.., t~.t Ihe .... "li'l< 01 Ih. \ .h,~;, o<"r"'I"'TI dillgl.r 1lL"'" nLljqu.. In otJoe, 

\liTl;'(ti,m, th, 'p.>::io, . nnul.t., 1'. ['''''1;'''' hut dill • ., d.."iclo<l1)· from Ihat 

"I"",io. ilL \ho 1"'''I'lTt iou ,lly h."" .1o,..tiOll of lit. I""ierior port of the 
rhl~. on,I,!. gro.tee I"i ~ht ill Ih. " .,teri o, b,]{. III laol th. m"/o[i,,ol 

"iug<' in 1'. p",lim "eel ,,,,, "ui",ody ond 1'"'''"'' m'" i!\to • '~Ul" Innr 

o!HI w., d. ftned diogou.l ('\m'".~l\}". f'mlll , \";0'" of \I" 1 .... 0 ' I"";'" tilore· 

10" .r. ,'ery dilfrronL 1n ,m" , 01 l!' 101\" "" P. 0"0.'''' ""'y l>o "i,1 to 
be iul",-",OOio\e hel""",, lhe 11.'0 0111,,.. ,.;t~ whi,h it I"" [,-..-,11 Cmlll'",orl. 

I .... llg(~, 1.0 ",nl.; height willloul ,pi"", O. G nm, . 

Orcur,._.- CUNTO.' (.'J"'1;9(>/JOlbi~" I.~p"~ 6) ''''), IloIILU"y,burg, 

l'l,,,n,yh·,,,j • . 

Colkd,,,,,.-lT. 1"-. ""tiOIlI I )[",,,,1\", 

p, "."" " lIll" .' "~ ",, >l" Ulrich 

Plo w X.\XYlll , "ig. 11 

""~"'M "~~",-.. i. n,;,h, Ui~. JO\l,n.' C;~,lnn.tI SO". "At. fI .... ., Xill . 
p. ''", ~'- .;1. n.'" i •• 7~. 

Th" '1)('0;'" i. Ken,roll)· .",od ~t"J ~·'lb I '. -'p;",,.,a (tl . ll) ],1\I ;t i, 

e""ly ,!>,ti"gu;d",,1 loy it lorg" .iz:<>, .ud by III< <1;ri.;@otlt.."", ___ in . 1 

,idge ,,,10 \"-0 I .. ",. Um!'m1T1<\rieoll.l .""ngOO JoL<-,. g;,."g tl" ,". I1" •• n 

. builrIll , l of'l"' ... n"". l.o"!1,h, 1.0 mm., ",ight " i(hou\ ' llin" O.6~ Tlllll. 

f1cc~,"",( •. -(1L"""ro,-. 1/o<·I".w, ,h~l", at 1.("'~I"'rl'TI (1 oth" Joei'll

ti ... , n W""tcrn _'fOlT York .\Om"I. ,,1 i11 'he /"'1,(1,,,/1;,,,, (u'rh "' ,,. ot 

1:_ Hill . "d olher loo.li ll.,;; ill ~laryh,,(l. 

roU"liO"._l"J. s. l(,lLonal }!ll"." um. 

I'ln te XX.\\' l!l, Fig' . 6_111 

]) ",""ip(iun._ /-'"rrrd"~;M po.I~;a h.a, ~ thiok, Illgh . wl "other lln d~· 

flu.'] POd' flOT ridg' ,,-hid, 10 • .,.'._ i, tll"" Jmm 1.0 lh' renl",] . i,l o o",} 



U10IM,e p" .... '" i~ ,~tcro-don.J (lircdiul.L inlo . ,bll lo"er bn,od call"",il.)". 

In cdg» ,;c'O' therd",", the' ~lerior en d i. thIck, l1><, pro~l. """",wlillg "' 

n"'l ;1o'O'ly "mlthon ".ilh incre .. ing "piJit, to ll,,, . nINio, I'<lge. The ... 

[,,,Iun,, '}i,ting\1i , h tl>< ' l",d ... [rom r. eM,''''' 10 ... hi,h prohobly it i. 

m",,· ch,,'1y relot.,;! than to ally "Ihorll<>,," )."OWII. Jt ",ight . 1<;0"" OfUll· 

1'1iT«.! ,6th r. ,pin,,,,,, ,,,><1 P. "nnor",if, but it ocrbinly " dislinct [rom 

buth of Ih. 1I",,1''''ler , hal. spoei .. , Th. httn of lh""" perh.1p" i. the 

n" ... r u[ ti, o 1"'0 b\11 Ihe yo~t,..lly brohn mUlIin. l ridge gin·. it • 

' (rikingly dlifeTent "p""t r "'''Vlh 01 • ,' .rage .pooim.n. 1,1 mm; heigh\ 

... ithonl 'pm", O.G mill. 

I)ccurrcnct._('l.l~-"["(>". Common ill lhe l-""p"",lJiM dlJrlci lOll' II 

r\1111brrla,,~ .nd oll~" 1O<."Il1jlie, ill ~r.rrl'Hd 0",1 iu thor , .1JWO ZOllO a\ 

Lo1omo~\, TTollidly,bnrg. Mel, ... faTn, 7 mil .. "",t of T",,,,j,t/)n, elo., 

Pon"'yl"";I. 

eol1<cli" ,~-:l["ryl"'H1 G"'logicol ~UTl"(,y , 

1'1"0 XXXYII I , } "jgs. J~, 13 

J),<cr'jili01l._ h diJI"l1' from P. ,pi .. "", in it. lMre elong.le form .nd 

illcnmplde .~d Ulinu(', lllar;<:i~"1 ridge. 'l'hi. fa,., on the ",,101'iol' ,ido. 

It i, perh"I" ~o I""" d"""l~' ",1.(,,1 to Y ailim"",[i. but it 11..-, ha, U'" 

mor/,~ual l-id1'" ,-",,\i,,"ed .ro""u ti l< Aut",ior .00. III 1'. p,<!l",uru!;" 

the ,b.pe of lh. \'. 11' .. i! diller~n\ ~nd (h" in""'n~Jde ridge !uU",r (rom 

Ule odg< , )" Y i"mI~~!"" MoKemi" forma\ion ')""~'"" lb. onlli"",, 
Mlmewl,.( dille"'~I, lhe ~nkro-dor ... 1 «lg. <1...,.,,,,], IllOI'o .hmplly , nil 

1)", 1l,",.~ i~.1 ridg., whIch in lh.t '1'<'<'i-. i< ()()nfu,oo to tho posteric,r 1,"lf, 

"'_ mOl", abruplly .ud lo "",.,or hoight. I "'llg~', 1.1 mnl.; height ,..ith 

olll 'ri~ •. 0.",. mm. 

OtC1lrrt~""._CT.l~ltll(. J)"p'j"fl!;,,~ tliU"h ",, "e. )loKe,," form. :

mile. ,., ""\ of L, ... "",,,, rO'l1n ,y l<Ani • . 

('01/,0100".-'[;". :<:. N. tion.l )\Ul'O"n,. 



I' Ak.tCU)l ll'J, ~ 1.11)1L"V.'.'~ n ' 1'. 

f'1. '~ ,,\ X \- 111, r'i*- ~:1.?6 

lI~r;I'Ii"".-Tbi' .... U nltrkt'll .......... if ,U,ad 10 I'"""",,,,u... 'P;M9'" 
(Ilsll) Ioal 111. uhC"l "I'(" ".en clong"" Olld . "" .... 'ginal r idge "ery I",gh. 
1.hm ~.J .10.'1'1)· 1.t>l .. L , .. ,Igth, t.o "' .... ; h";Sht .. ,tho1>l ... ,n" 0.6 Inn •. 

r.""'rr~' C~.- ('LI '''''''' 1)~"""'Jj ... rlarh _,~.I lI~K""" £:\no, 

r oult".tol (" ' ........ lO~, .... nnl} lranl •. 

('9UtcliuH.·- U. [;l. X.t'o".1 Mo.cIlI'\' 

I'", U:UII , ' , l'U~'"'''' n .• p. 

1'1,,,,, .\X~" J' f, f;~. n 
1)...,....rt ... ~.-JI '"'.l-<d 1~ I'. 'pO""'" .",1 r. nlli",.....!" "G=lng ... ,th 

tI,.,.., '1'"'''' ill h.",,, .... "l'm'~l .. .,.d 'lncl".,,~i"l; h;/(o rnl,!!:,nll .... l! 

"ro~D~ tl ... ndo .,,0.1 <," (Tal Old"~. Tlw ",.,gu,"l ridgt ~"rH' '"'011 Oil to 

l b. d~ .... ' .d~ •. 111', , •• \"" l.c'''S ,,1O'e " rll,lng ,n 1' . • '!W'''''' '1"10." ill 
lh, ,n."li"nlld t-ppOf CI,,, lo,, .)oec'i'1I- 11 di llo .. I~,'hor In Ih'" [ho <"d>

.'" leff l\':II.l~ ' qll" II .. onteri"T bei"g ",m,j(~,",blJ ,,",rowe. lhan [h, 
I""l"llo'; .n~ ,UI bolth cfld. I~" n~I !, ; . "1<lIO eon<"~'j' eurml imrord in 

p .... illj( ,nto lb" d~.",l odge. III nU,u .. ord. lho ~o",,,l . ngle> ~rc nlmo 

ohlu.... ' .onglh, O.8~ ,am.: ~"~hl .Ithn~t 'p,n., 0.:.0 mm. 

Ot<"",""',-~O}.. ~""f.lt I'(IJIl.unO)l. )Hodle "".tiOl,.1 f'umb.,l.n,l , 

)! ."l.nJ. 
"'~/I"""M._ H. $, ~ .. i",,,l )I\,YJI'I'". 

r AW .• CK)ll~,' 1'<'l<'T)O~":W·lI. op. 

Plott: X\":( \'(II , ""g. \' 
Pu<rip, ... , ... _The d,tt'lIGui.b,ng (ho_I ..... .-.f Ihi. "JH'<, ... tt ( I ) it> 

cloo'l:Ole .,~I •. lttnorl""1"'ri»; form, (t' Ih~ "",tTlrt.on oJ I"" ""ned 
.u~m''ll''ull ti'\!('1 to I~t p,..\ffior half .u~ (3) the .. nu .... I ..-I,hL ..r the 

"i"IM .. n of Ih •• lope .,,01";,u of Ih, 1~.>"g' 1II1 "d~ The .pint ~ 
h obft bul j~do:,ug fl'<lll> u.. R lIla' ni", b .... II .. a probo."ly ''''aU and 

"""-rpl)" p"tnl«l- Th"", lM 01"'" tpfCi"" ill .. hi. h the margin.1 ,;d~ 

• 



'" 
j, ,"«>lUpkl~ hut Ih";, .. It.., ,]", .. ct.' .. .... ''''' d,Re,,""!. to r..,.,;", df'

t",led ...om"",,,", .. ,. Leal!h, 1.0 ,~,~.; fo,r'lIJ.t .. ithm,j 'I""', O.r. ,,"", 

(1,"''' ... '".----t:'_I~TO \, Z~9.""n.;~a ."'~";"t .. , .. m.. Xm. v,lIgot" 
{'vv. (lap. 4! Jl\il"" 'lUdlow .... ! oJ )1.,,,,,·,,j,1l'l/, I'onl"yho"i,_ 

('011«1;,," _ II S. X,li",,,l,!,,.,,,,.,, 

1'.1 "A;\.'IUU~.< ~1)H ;.1 ... lI. ,po 

PlAte XX:\"\'lrl, f ig. 1.\ 

11''''''';I<!",~·_·r~~ ,li.! lIoo;l1\@ r ... tu ... of lhi •• "'" _ u. lh~ ,,"~n "011. 

Il\"~ 'id;r- "'lOn,) ~ .... " ' ... Iud literal ... 1.- "I the I>o..., .. r the "pm ... hi, ~ 
n" '<>rI..,..~ly .... ~b .... , i~ rL"ki,'II_ T"" _,gilla] r idgto u. b'xll 
.,1<1 ,h", and .~I~d •• U .",au,] r ...... ""K:" In . 1I.~10 T ho wub,l il~ 1 p,1 

), ..... Droll un Ih. I_1M,,,, <ill. uf tbt-I_ "r IlL<" ' Jll " e. Th •• lop~ 

",Ill"u nn .. 1..1"""" tht i"" •• a .. d ~lu e, till,; .. !. pUllet.le. TI,;, ..,m_ 

bi'>iI,j"" nf .l ... ,.,t .. ,.,. di.\lYlg1li.h"!i (I,. 'p""ifl. ludll) <Mugh hUla all 

ulhtl1i 0".1 jlNrli.'ulodr I",,,,, >,,~h of 't. ~"""r . 11<00 ., I'. "'1i ..... ". I;.., 

I'. "l"'.""" r. ';'1"""'" ow l I' r""~I"I... I ... n~ll'. n,~.·, mm ; h';);' I' I, 
0.,\ lam. 

O"".,,,",,,.-)!L'!\E,"lf: i"('.''''J.·IU), to t,d ~l",w h."". 011' ","I 

~,"··t.o.\f ",;1 ... ~ ... l of Un>AI """'IX"" W .... ( ""If''';~' 

('~II"I;c.~.-l'.~ . Sat'",,"\ )h,""uln. 

P A ....... ·J I-"l~~ 1!lAX!' ALI ' n 'I' 

Pbtr XX.\ \'111. 1"1,.. IG·Ii! 

/1_'"'l'fi'lll.-'Tt.e ",Ill["" .. of 0". ~ ..... ,e~!'eeW to II< ... illo I'. ,,,I,,.. 

.. ,.1 .. ond I'. p"'IMI"",l .. ,..,lh " ."th 11 .... ....,., '" 'be ,...tri, Ii",,' "r '10 

IU'lI" ... t Ti,lc~ 10 l~~ "",leri'" hIt. In 11>0 .~ln"'T bolt tJ ... lOR.,.'" " 

rneT\"~ 111000. triflo 1:.0[01''' d, .... " ... h"~ lW-nl ,lI, [0 tb. ' mll.oc! on!". 'J'h" 

. I""'i .... d,If." 1""In ,t, olh"'l ill th .... 10"'1>1 ~ 1 ~"lIiQU "He! exl",o'dln~'r 

hoi.ht 01 ,ho ,10, .. 1 h.1! ~[ Lh , 1 .... 1o<.;u' mlrgll, . 1 ndjl'''' BeNIn,. 01 It! 

"" i)(,101 .nd ,'"li ",,1 ,i<1"" tho .i~g< "'"'''''MILly i. m,,1'(" ur 1'$>0 hm\;el1 .wlr 
\1' f'''''''!f 'l""l~'''OU' from tb! liIlL .. !mw mll"i, '" "'hid, II ,OJ <'1" n[. Th~ 

' I,i"" i. \I1,~k .~d """'If in i~ 10 ..... h.lf hI't II!"'''' li>o',e gnHl"dly to • 

ftn. I"' ''''' I " "gth, O.l'll mOl". ; I,~i ~h t .. ,\11'''1 'I"M. 0 . ..10 rum. 



O«""M<f.-Ii~K",,~ .. : FoRVATlO:O. 'is ,rwl ~ fret bck>"lop. l1,nl

I\I'l>r, MoryJon,l. 

'·.Iltrli ... .-r. ~. N.t.i"~211hJ""ula 

1'ht10 AXXVIIl. Fig. + 
l'r,cr,p!i,,".- 'J'io;, ,\"""',. " U"'Uj,~,t !.to 1.c nKJolI el<>!cly ",1 . ,,>1 t<> 

P. I"'~rt.alll u\ iUK a .imilody <'Oa, .... 1y p""'!.Itc ",rt..-., .... \ ...".rly Ih~ 

"",,,~ outline.. }lut to. 'ri,,,,, "I "",,id. onl) lhe h!!r n!"""n , in lh~ Iyl'" 

'1'<'< ;,,,.,., il l_b:-d m .... .lt t.rlh<r en ........ '" n .. d}" H' ",~ und<tlc nf tt.~ 
!nl~.ior holr ... 11 I,,,,,,,,, much fartbor (roN Iba umb, Ii",1 pit than In •• 1\1' rr 

11001 nr 1111 oth~r 1p<"cicL Tho rn • ..,: ..... ndl!~ '" 'nJ J"" Iud lhe J'1I""I.
\.OWl rt. the......, $"I'ml)' C<>D\ ~" ,,, .. lian . ' ... d ....... ~I..-I 10 tl ... -dgoo. 

1":111:111, 1.11(1 n,,,,.; hell'" > 11.60 "Un. 

O"'''fI"''''''',-<: LIn",.. .D""p"M,W.,. ,1M]" 1>1)11< .. \ Cu,nh"rl.nd, 

~!Iryl.nd. 

f'ull"li"~._M "ryl " n" (1 ("()iU)li ...... 1 ;o;;UT'·oy. 

l'''~'''''K'''YJ.I'C:<CT~'A II. 'I' 
i'I.1e XXXVIII, Fi~ 21 

~ ... ript""'.-'I'b;' i •• typical .p«iet of tt..- r~ul with. kmg .pm~ 

ouJ nlllitt ....... , ... ,gi..aJ rldgo' "f .... COld. U~ ....... C"O"IooI """'l"'1, We 

UIln"," bti~~ .JiO(illly m.rro"". lnd "ill, • IIllle' 'WofI1I·lII&rk..:t dor",,1 

... gl". TI", ,,,not ."'" i.DoI dHply Il~"",ftd ,uti i~ nt, .... j" ..... .".."j 
.. "b .lill.o uct and .. i~",. btge punotlo;. Th. I-»r ndgr eTK\Doinl tho 

p1'u<la l~ ".ro i. UDOOlb. '.l'hImgLo Tfl.to;" 10 1'. _",MInD o~" P. dq>r"'" 
I)" pMc'hlt inner .,.."., 10 .. ""'..,:inaJ ""gc .",) , hl7p'" 10"1.",..1",,,,\ 
."gL. ,hnlll.! ' ''' •• ,.ry .. on lit Jirilllgn;.hing Ih"t~. r",ngth, ~.8 mm.; 

limrhl ... i lh~ul il'in., 0.;; mnl. 

(1""u""/.c,._(iu~",". J/,,",I;o<0t>1""'~ irP''' I1>U., 1"0 lnil "" "",t ul 

R<>Iltrl'rlburg, l'o!\n.'yhuti •. 
C~Ht(I"'n._U.~. ::i.lion.1 M",,,,,,,. 

" 
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P"'_""'TTIL"U ? numA 11. ,po 

PL11e XXXYIll, Fig. 5 

J)'«ril,lion.-'J'1Io g""",i o l""ilio" 01 thi, .n,, 11 'I"",io. i, Jo"btf"l. 

Th, In'" ;peci m"u i." Tight ,.),." "nd not..., '11"011 pro«lrvc'<l a. i, oo";r.bl o. 

'l'be,o i, . ""H",!ion of Cr.,,,,i/Olbill« « . . q., C. ",ini",~) l'lLl il ",ould 

I!<."m u"H.lm. ll)" pl.,,'J ill lh. I !'CllU" The ollL'l1l noJ" behind tho bro . dly 

.Jep""""d mlddlo of II", 01",.,,,\ h.lf i, he\ic\·,,J. 1<> giro a truor ,.\", !u ii, 

,:-.I"matic p,,,,;<.ion. S<J tar •• eall t>" """~ tho 'llOOiltlCn 1""('''',,1, Mlbing 

)".",;ti\'CI)" OP)~ t~ ito rdm"''''' to J-',mrck",;"';' . Tl", ,i,. 01 til<, .pine 

"0""" gre"ll)" ill thi, ~'''!Uo, OOlng ,,,,.11 in ..,mo_ A,ide froUl t.he roJ.li,-01,· 

jHill~le '17.e of tho , pi"" tll(' ;)"';" i, nut grodly ditforc~t from P'l~"jic~, 

.\notl"" Jilf,ronoo ,.ho~ OOnl)",,,,a .,- ;lJl th.t oldo. (T..nhmont) 'peci" 
i, th.1 th, ''<Il!l'eX r»rl of il< .urf..-" i. minut,ly yot Ji,liuflJ:,' pUlleut<! 

;n'IOIu 01 .monlh . Th"", i , . 1"" ;no1"<' 01 • flattoned l.,,,],,r amuHu Ih. 

o11d... r~'llglh, O.RI lUlU,; height, D.W rum. 

O"'wn"c<,-TOM)I"~AY LL'H'T()"'~, l ; yrer part, -"oy",", 1I'0,t 

Yi"gilli • . 

C"l1,d'o".- llaryl,"d C,,,,logi,,,1 Su,,-ey. 

(;enu, .t:CH.'M"" .TellO' onJ ~"I 

.'ROlf''',,"_' ~n'nn n. ' P, 

Pl.\<· XXXVIII. Fi:~, 2n 

/)",,-riFliu~_-A .impl. uuricl~oo 'Jl"<'io.< "'ggul'liH!( A.'cI"n;na bo,--j"~ 

.1"" 0' ".1lT<,1l ],,, l lo .. ,,·.ulv ,'Om-ex Tn 1.1'1 ll" , >un,,,,, i. n~\ or eveR 

.)ip;htly ",,!leO'" iu Irout of tho mi~dl, 01 tho ,-.Im_, T,-,nglh, 0,'1 mil'.; 

hcigflt .·itl.mt 'pillC, 0,:;0 ,,]JY. 

r),..",,.,.nr<,----{'LI"TO". D"pa"elli "~ tI~rki <om. ~reKc" fnrnl, 

7 mile". ",M ul J"'"'i,ton, Pcn~'J ty.~i • . 

(-ull,d," ~ ,-U. S. '<,lion,1 '!"",,,m, 



Gol<lU. BOU.I~ J""", .1nd 11 011 

BO),L1A rl",..,nLA n. "]" 

PI"too X.\XVII, fig.. ~~, ~7 

'" 

DI'."."ril'!'"".-'J'l1i, ;< • tinO' ' IIl1 . ppar",Uy qll i'e typic.1 '1'"""'. of 

/lo 1/i", n i. Orw of tho l.rgo,t ll1 o~'n ,,~<l JUOTe c~)ng.tc .nd mo,. c<,," "<X 

th"" \"'101. Til" )>or".I""<>-<1",),,,,1 thin r idge w],;e!1 ;nd~ tho 1llllhihc.l 
pit Ii"" .lm,! uli(llongth ." t~" il.,no] hall. '1')",,, dwr< ;. a thin but 

otlwnri., u n"l e,Aop",l .nbmnTgi]\Jll Ti'lgo. It Ii", ""'" y"t ol,",]y 1» thi " 
th" ,d"'lno "<lgIO. T I", out .. ·."lly ' ]"l-'inj{ mo.rgin.l ,teip ;, ,,h,,.et,,i,t ie. 
I n 11"",1)' all t1>< othec 'I...,i"" Il", <id~" i, quito mnr)(iual ",ith tho 0<1;,'" 

<1'ClppilJg "tt;",,11), N ~';Il, ('0"0",0 overll,nl; f rom th. 1:. .. of the ridge_ 

neh ,en tho t,..o riu;"" th< , urf,.,.";, mor" tk,,\ ,,,"~lIy ron,..,,, 1",1 
''',0«,] ,..ith" ~, .. HO\""" of .ngular pm ... :<.om .. 01 th, 'p"eJ n,,"" ,h o~

• )"",,\H ,c l"~ i-~'"Ili!l g 't><t,.."'l ,1> . \>:1ttO\1l of t.]," loop ~"d the ,'""h.1 

«Igo, Th, ... , Ill&)" be 10"",1", , Length, ll, ~O min, ; h.ight, 0.00 mnL 

r ompn,d ~,!h lIrJil;" i","",s<> .,o;l IJ. .. iliJa, Lho p",,,,nl 'I""'i,", dilTe" 

", .;nly ill Lh, grc.ta ""m"<~i !) of U,e ,.Iv"" :L1lel Ule Hkn" on of t he 

an i"",,, od~e fot beyowl t.iL. oUbl"'Tgil" 1 c;J~"" 
Ocn.nc"",.-Wrr,L< r""y'~ FO",.L'nm.;-, Pi nt.:., !I ~., 1~;, fed .\",ye 

1m" ,.hm' ir i •• bund,,,( on rno . nTi""" of Illi" ,I.b • . 

Coll'o(;rm;,-l(arylan d nculo~~".l Silt"')', U. S, Nallon ,1 'h,,,,,,,,,. 

Bou, .' rX ><ERSA ll. ,po 

l'l.to .\xxnr, Fig. H 

J) "r,il;lio~,-Th;" i , .. sm,ll " o.l,,,,,,,1 Llll'" Bol!;u p"lddJIJ , whioh 

""""" !!ll fod higher ill II .. ~,\Jl )(, [oTllllllon-the \\,ill8 C",e}:- ol Pillt'" 

It, vol,."" 'g"'" ",ilh ll.l>e nf Lh.t ' 1)('<);"" i~ hdni( wl('(JJllIlHlnlr ",)n\<~ 

.nd ft,,,,ly "'Lio\ololoo b,,1 Liiffer in ''' ''')" other "'p""I<. It". ,burter 
Ion)), ".iU, ti>o euler 'i,lg. ,t (he o"lretll>; cd!!", '11(1 (he iune' nage ~'rj' 

10'" ' !lci hili " l! to Tcooll 11>< ,1 0",,1 e<1g', 'io o(]1oc 'I"oi" kn,,,,'n to n, 

h"b vec)' much lile't. D. nili,l", whi <'h i. round ... ,Ih th,. ill Ih o Will. 

(,wk [omlllim, nll'iulo, l ld.,i" mlloh htle! form wilh. tlllchr on" 

Il,ore obliq"" ,..""".h"" r; ,l ge r~'ngUj, O,G" lnlll. ' h'igh', 0,4" nno. 



". 

p~rty ~ . 

IW,¥land ~folbl $om), 

Joirl l HDjlIJn5 U~~ 

Bablu •. 111"'4 una 

Slr.wgelJ an Ihr koo"" .\ppeol ... ·h,u 'poflH "I B"'lia ... ~ ... found . 1 
Pimo. :lid., III I~ hOJi>em. "f ,h. \'Fill, eNol< I"", •• t ;':>n. 

O<,"",r"", .-WI~U; f'Htnt: ~'(t~'U7l(o~ ~\DI(), l i d., H 1",,( • ..,~! ... 
(>"lh-d;"".-~ I "'rblld QOQ1~ic. 1 Sun~y. 

BOU lJ, ~ (!"!I, .. U .• p. 

PI "<~ X:l:XVll, Fi.If.~:; 

fJr4C1'"'I'Iwa.-l 'h .. ,. di.unguW,oo fl'O'~ !hi: "lila 1 .... 0 'V"'''~< " I the 
p ... found ,n tho :;oInrian r",,-~. of 11. ')(,0,1<1 bl [~Ilo.tn,r aDd ", ,,,,I, 

1110", obh ..... l~ "ullm'" v~,-@'I" I~kf 1II~ Othoo~ ,h~ ,<t<I bot" .... " ,I,. 

IWIrginal md i1l1U'r Ti~~ i. mlnul~IJ ~h.."J.ltd, I1"""'~T, tlte Inn~r 

JooJ""l ."Ide i. t/Ud;«, ,~)loq"., ..n.l ''''' .. J"",,,,inont, f~J'C"'i. IlJ touN 

lbe a""",ll'dge. I ~ngth, 0. , 0 n''''.; bl'ighl, OA~ mm. 
Ot ..... ,..~ct.-W ,L," ";''-1;':'' h)pl~ , r IO~. l'i ulo, ) lil., 1~ 1<>1'1 ,..", 

l,u •. 

Col1.d"'~.-}[.,)-laIKl C.olull'i~~l SUt.e)'. 

Go<" .. I! 4LLlf LL~ Ul rk h 

Ih1.1 ."~1 , ¥ 1"'ttRt!f.~ n. "',. 
Plato X)\'\ \'I I , f it .. ~~. ~J 

Ik«ripliun, ·....,"'Dlila< 1:0 1IrP:lif'I. .. "''''''_"'''' .Jon .... bu, hu , narrq" 
ftoonm..lile med iuo ruI,'UJo,. II i. lale~tin( to "ot~ tha.t lIIe fern_It> of 

ILI..tYfO! lib ""nuny olthei'ii l~r'u Ik .. ;chia ..... liO he .. . ,min'] bTOOd 
"""~~ I t'lIg'h. 1. lI) mIlL; h~ilfhl, 0.60 n"D. 

r)«II1W~"'._ ]'0), ~U>,.. "" I.uwrr<>", tTpJ'l'1' , .. n. l\ ~1 .. t, If. \ • . 
f",Ir<liom.-)llryland r. .,,)"f!"~ll '1u"ey. 

Il.HLJ~tl." IH"ntQ' • c., " . 'po 

I'ta l. :'\ X.\ \ · 11 , Fig. 20 

IJucriplicIO .--.sim,Lor t~ Ii"'I"'u., «",.",../1/0 hut "" m"d i", ."!u,, i . 
" ',«ower 'l><>ro onJ _ "" to doe. .nt,nol)· i"'( ~fo", "'""hino: the J" .... r 



Prq.:rl~ ur· 
IIIoryl:lIll1 Clol~ical Surwey 
JalHls I!cpl:.ir.. Univmity 
fIal(imo<e, MWli\ll~ 21~1,S 

edge. '1'1>< j,ord", i. n.rr<"'icr '''' the .nkrioT >.i,l . hi [ullJ a, ..-;<1" ana 

Ihiekl'T o~ 'h, i''''lcrior eIld and ll1(l"" depTc''''! on Ih, nnU-.l c.Jso_ 

lIinolly, Ihe bil't!" li~ . i, , h",w ow! 1M dor",1 ~'ll'l .. "'0'" oot,,"o. 

] ..cngtb, 1.00 mm . . , height, 0 .. 70 lnm. 

()cCfm·,"",._ WrLI,' Clt"EJ< 'tIORJ./HTO". rinlo, Md., -1.-, [od aoov. 

bo O<', 

Co!J,ct;,,~.-~I"Tvl •. wl 1j""lOjli"ol ~un.J_ 

PI>l€ XXXVII, FJg. '11 

""'Mil" ( 'l ,,,,,j,,,," Ulrich on<! H~ .. lor. li13, ),(a,yl.nd GfflI, S"rvey. 

Lo,,"or DoI' .• ~. ~Il. ~l. ,3, 11&-'. 11, l !, 

l'"-,criptio,,.-.\ ".Il·pT...,ned ",tTo<ooe CO n",t.<1 In 11,0 Lo",,,r '1'"",,10' 

'''Y li"',,"[(I1,. .1 KOJ'",r, W. \ •. , i_ ," , ilmlar 10 tl", 'ype of lIolli,ll~ , 
!)'iI'Jiool~ l;lrich .nd Ba",l" <1o'"'-'Tih<<l Imm lhc 10 ... ",,1 Devoni"~ at th. 

,alne pk.l'" th't clonhl" 11(1",1>10.' W il1. "Xlol .h.lil'r.phi, p<»it!o1) 01 

100 I'HeT_ II i, I"",iol., 01 « )1\""', Ihat tho '1_""';'" m.y TOIlI'O tllrougl' 

bolll th. 'J'oUG1"","y "11(1 Kc),,'r lim",tcM1e<, bL!! il i. lllOr. pr"jJObl" Ih.1 

tho oril",,1 Iype 01 tll. '1"""'" ..... r]o,h,,1 lro", a 100,", frogmcnt 01 
'l"onulo,,--.y li",,,,tonc eTroTIMU. Ir idontifbl ... K eylN limo: .. IOIlo. Length, 

O.l}{) mDl,; height. 0.(;0 mm. 

()c",.,-re"rf.-To"ou"ny ],T)J P,''''''". r.o~·", pori "I E:,y""r, \1' _ Yo . 

('oIIrct'o. __ ~[~Tyhn(1 1i""logic.1 ~uneJ. 

Subl.mHy EURYCH1LlN INAE nc" .uhfamily 

Geou, C!IILQIIQUI!l(A ",v.- ~<m,. 

Cor,po,.., ",ilh Iho br""d ,trinled ~rill eh.r.deri,lio "I Ihe "'hl~mil) . 

• 'impl', . hort. lUG!"_ 0' ]""" (Iooply iIUpT"''''' ",o<lion /un"" Or Ipoi. 

Ih, Ill ",,)i.n Job< b,.,-dy olcvo(,<1 01><>" !;I'"o,.. 1 ('(,1)<c.<ily "r 'lid",'", 11><

molo do-ell' , ...,,,,bling Iho older. li mply ,nl,.lo ",-'di"'l o[ };urgch;li", .. 

'J'be lom. lo d,tf"" in h.ving • ~ronlil>O\1t long m-.t" brood »CU,IL th.1 

"""0" -,pproximotdy tiLe I""wrior thr€<-filth. of the ,.nlral p.rl 01 ih. 

frill.",l] . p' 'hgiltlJ '''It,, Ih" OOf\\'o" p.rl ,,[ Ihe 'aln'. 



;iIG 

(),".tYI"·~'hi/./i;,1I'''J<J (l',~~'itia) cIent,!",. Donne"",' Knoke" lor· 

",nlioll of E,tholLiu. 'I'ypi(~l Am"rlc.n '[>0(';'" ClrilrJi",I /J ," a 1"",.-[.111 

L"l,i<h ."d IlH .. k, f'om rb,· Dy,,, Day <lolo",i !.>' (? lo ... er Cli"[ ,,,,) . no_r 
c.t. .t IT,,,d, I."h Huron, nUI",io, ."d in rho Gun J:il"cr IIml .hp""' 
Rivo' lormdion, 0 r .\ ,,(.i ("{)O<ti I.lmd. 

The K"c:I;:"," . 10 . 1,· co nbi,,, I"'" oHLcT ' I'""io, th.1 .<>'Ul Lo I.J""g to 

Ihi. "'·"u.. Til.,... . 1" . " '0," d, ,,,,; \.oo,1 loy BOmH''''" and rd'"rr"rl b,' him 

( .. U", g<n"t Primi{i~. I'hil,';",7bina (l'nmi{i<» bJ chr·<iiI" ~ ." ~~""i' ~ 

,]000 nlly of o\\r C/,i/ooolbiHil !o(U'{ford,n~, tn '" of which oome {"'In lll " 

){idd(. Clinton, .;li"li!loIJOlbi~" Idl~ ,on.', in ",,"ln l .\, ... Ynrk. 1'1'0 

thiTd 01 Ihe Ku,h,.,. "I""."ie', C. (l'rimil;,,) h'I'I'.~~i. 01", ;.celL" lO I, ,,,, .. 

"le ... ally III ('. biU;ng".i (Jones ), wl,i"h i. fo\\nd ".,.-",iole,l OLL tI", ;,alUC 

.1,1" wi ll, r . p~"d" /" fi eo , O.".! IT md ""d ifi th. G UlL ni~'T anrl J upile, 
Hi .. " 10TILL"tio" , in .\lJlicooti. 

I~,.id,", u., ,i ~ 'l""""" m."moll",l, t.here "'. ",I.(i,dy ,"<OTt fOTm of Iho 

typ< of C. I'tJnd"{,, thol is rarely "I"'",cd ilL Ih •• V ""tiqobolbi,m I~ {~ ZOlLe 

i" Ib" 1'iciniL" "I ('''!IlMI~nd. 'Illi, i< I'royi oio,,"lt) rli,li,,~n i,h cd.< ,·ar. 

""rio. Il i. Ill\(·"rt ting .wl I~'rhap' s!",Ugr.plli".Il,· t i!"'ific.m to odd 

I·h.lll,., lIm>' ' I""i,.. of Cililobol"i~'t '" for "o..r,.,,1 ill th e ,ll'I>o. lad,i:\1L 
Tegion oro .n ,,,,dlnod t .. lb.. M. I"ia wILe 01 (oe Cl;~t~n. 

Th, S!"'O' ''' lLO" rol""',,.1 to Chi(obolbift't "" Y ilE, ,'(mMeml)" n'~",uo" .' 
,bc.nd.nt. Qil1\'O 0' ""}TO 01 \lw <imph-.u l'·.'e g' O\lP of Jo:u r,~hilill;'l, 

lOT "'hKh tlw ne1V goa",.;" term U,.jochili"'t i, h"rein pro~l. Th" onl, 

rlilf",..nC(" lhal might t.> col",iu"ml ." ,,/ gr,,,tCT Ih,n >l""iIic nl~" i; 

t.h.t tb. [,·mal. in tho ~.d,.c,l fnrmo d,,'clop< " lorg" a,~ll'romi nen l b'OOLl 
1"',,,,,h O~ LI," ldll , 

n.t" XXXnl, Ti'igz.10-12 

lIMcrip{io".-V.h", TOtl"r , t ro u!,:l} l'OUWX, "(ll""~'hRt un,,'mm,lric_l. 

~igll"'l in r-",l"ri", ~.l f, '''-Ullft ' lighU) lJA".nrLl, th o , ntori", o~rdi"Al 

' l'rl",m~ ,,,,Uff ra Thl"".m_. 1101. ><. H, »Un. Goo!. In.!. Gl'6ulu,,,,,, VOl. Ii, 
p. 25. !~. it. ,~,. n, 



• 

,,1 '{ 

Angl" .b. '1"'" Ih"u (he p""WTior; .ul"". m<di.n in poslliull, .burt 0\,,1 

II~''''''', lIO'1'ltl)' ("m"~ H.,und tl,e ."(orio, "d" "I • 10 .. , ,,,o1li"g 'hat 
.''''' .... )XJnd. (0 lbe IIO "E," w... of 11", Bcj,i ohi,,,,,~; ,uri.C" millutely 

p""c\o,rdicula"_ }'Till wid. on WllleAi .id,', ~"'To~'il';! Inn,,1 the 

"""lillai . ngl"" ",di.ll! .lrioW, "''''''''''0 (0" "'_el' Tim lrom ,d, i"), (ho 
,u,r""" rl,,,",o,,Ck ahrnptly ,nto (l'Io ve"n.l !:",ool'e; p"u01 long, .ultd

lipli".I, pr<JNi""" lly ,,,,,Ye,, oh .. ,l". dclinoo, ,moxJth. T"-,,,gth .houll.t:, 
,,,m.; 1:",a'",t height, o-'eluding /,,11, o.r,~ mlll.; g, ,,,,tf'l!t "i,Uh oJ hill , 

0.1'. mm. 

'I'hi, 'I".,i .. i, !'Crtl"!," K. near C~uol>Olbjft" hc~e""~"" (l\onne~'~), 
on E,thoni..., loo.il, •• 10 ''''!- ~lh.,. lIalh h .. ,-e" ,.Iienlate~ .url""" ."'] 
• 1<>,,- ~"'elling bebi~,i tho ,nh'1>O, b,,1 lb • • 1,,1.,1> 01 the .uh"" .rO Qllit<, 

.litre",',,1 ;\lth. toe" 'I'..--i < ... 111 11", Ie'lhoni"" 'l>O<'i .. ll ... u]"", !orll" 
" 1.,1:" ,horl'ly out li",~ I'il, w)",,,'" in ('. l"'""I~I,, it. oulh ". i, ;"dor,ni l,'_ 

(I<yttrr,na.-'j'.o 1),1'''' of th,' .')>t"cie;; ",OT<, ..... ll."too by rk )1. Y. 
Willi.nl' in . j[r ... n ,h,i<' , t Ih" lop oj Ille Dyer Roy (lolomil"!l1 (he ol'! 
,~ ,If, ~ ,,, ile .. 'IIwl ,,/ t ';\loo t II "'rl. 1 .... 1." 1I U"lIl, ()n ~"io. ::;I~~:imon, Ihnl 

w' h,w not .u""..,d<'i1 in (li,lini:u"hing fnlln (hi, 'I"~,jo. ~"<" ,~,n",I,,-] 

10)" &hueh"r! ."rl 1'..-onh"lol ill .\ntioosli /m", ,ono 1> 01 (hOlT Gun l~ln" 

/"l"1!"\I,on .n,] h;' )1. Y. \\'ill iullO I,om lin~"Ion" .Iong II", louth."A 

h,.n<·h ,,/ Inn,,<-h Hi >cT, north 01 C~""H. (In!,,;". 

At I~' fHlI." lIoran """ality (h6 ' I""i .. i, ",,,,,,,;"IM .. ·jlh "\l~,, llew .".1 
I'TNj",,,I}" .],,,,,,,i1>OO o't,",'1)(]o I~'" oj l\·hi"h "'" n,"um:1 iu lhlO "'''Tk. 

n<om,ly, eAilobo/viM ~iai"!I'; (JOll"'), a\l,l Z~!lobol~" "jilin,. , •. \\"il· 

liam' o'illin.n~ :rde", .. ] tllo D!,," E.), (k,1<>mil. 10 II,. be"" ,,{ li", r.......,· 

po,t, 1,,.1 i" hi ' tin .1 ",-,<k' "'" II,. """ ... <11«] lorm"li."", he el ... ith .. it 
"' a POTt of (ho C~""t llo",l ,luIle whid, he r"f:Ofrl,", rq""",ntmg the 

C,tlT">! 10rlnnlia" ill narln"""l"m O"l"io. '1'1", ('.lorad, II i, I'on' 

"'f.lly 'g'",-,-]. '''''''''1M'']' lo an UPI'''' pOTI or Ihe Upp.,e }l e-]ino" Alhion 
fOTmalion 01 "'",Ie", x .... Yo, •. rl' om opi1liol> 'ho ,el"",,,('< of tb. 
Il!'" Bay ~"I(JJn;te. 1<) Ihe lledin." i, 111' .. ·."",1,,], 'l'''~ problem i. 

' Wll\l,,"', )l, Yo, Til. 8!luri.n ~""lo~, ."d lou" .. 01 Ont,,;o 1-'.,,;0"'11, 
~n'l Manitoulin O"~ 0<1;.,,,1\\ ;,Iou~ " C.n.d. "<'t". or :\lIn"., ~leID<ll, )ll. 
No. U, (:e<llo~;,ol Sorl"", )91',~, K 



'" 
""mpli.~tW, .no it. full d i..,u,<;ion II! """",1 fOT ! noll",)' oreo.,jQIl. H 0", 

it Inn,! ,utlh" to ,"y lb.t the t,.eud of ",I (.he .,-iJ.ll._pl1y,icaJ a\ld 

,ITOti;;"'ph;,'"" ..-dl", tbe pun,ly 'aun.l-llo" ...... il . 1>I< i. unmi.tohbly 

OPf'O"<-'] 10., I"" rder"ll'" of t~c Dyer Eo, <Jolonli!" of the Lo.k<> TIucon 

regiolJ . nit ~l"" the in part e<lnt~mporon"'," . ~I "pillo dolomite in ""ictTI 

\1 ;"""n'l1I 1.0 a pr".NilgaTill "1(0, Tho ' h}'vill. Awl Dy'" fl.y oolomil<' 

rroboblJ' ""long in t~" ClinlOll group, bul ,h.y ,,,,t.illiy .. 0 ncith", 
" .\lenuo";Kn" nor Medin.n in .go. 

Coll'd~""._U_ S. }"Klion.l )fn .. nm. 

1'lot. XXXV II, l'lg,_ 1:1, 14 

D'_"cripti"n._ Two sp""i!w"" found iu t~c Ti"inil) or ('um),.,Tl,"o, 

)1.1., """In ['Xl noor 11", 1)'1';,,.1 ronn of c. p,,,,du/« I" ]" ""ii'f.doril,~ 

'"l"'Tl tl<l .. , di;li"d ",.,..i"". T1K' 'j"'eimcu, "T(' 1'''''"",,~'''1 " ""I, 

of th~ interio> ill " ' ''''']",m., th" 1."~In:r, o! .."bj"b j, too C<J' .... 0 10 '],0_ 
U", finor <JoI,fl , of >mr.", m",!;in~. Tho foo\n"" ilia! oro <k'CTminahk 

"ro ,,' in tl", Ontorio tyP'" of tIl< 'I'<",i", c,copl lhot th. ul..,,,, "" 
"kliw)" ;);o"OT. Oil 0,. t.,i, of 1.10;, ujjk,,,no" thL .... ~r..,.yl.lld 'I'<"i. 

n'OI" may 1:.. j)Toyi>iona ll.r ']",ign,iro 0'; .h",·c LOlll'lh, willi /TllJ, 3.0 
mm.· height, 2 .. 1 mm. 

Occu.rren"._r,. lST.,,". M"B1irl"bol/1i,,,, 10&, ",me of Ibo " .. ton1 , ]0p" 

o! Win, )!.OlllJ!aill, near f'uml~"hnd, M.l. 

('"U'olio ... _)Iaryl.n~ G""logi. ~ l RUn'e}, 

f'HTT."OO'. "lSA. TlTT,LT ~"" (.Jon,,,,) 

1'1,10 XXXYlf, Fig •. ' _(i 

l'ri","j~ bjlH~g.; Ion ... lit!>, Qo"t. Joo,. Goo!, Sur .. L<lrtdon, XLVI, ~, 
, j7, ~l" ul.~. '0. 

DCIN'i~ji"".-Av<Yru,l"n~th .OOtll ~"O lnlJ,, ; be;ght, 1.% ",rn. Enw; 
'llbe.j "aI, ll'" antoT""",,,]in,1 nngle '''''''wlj!uln, clIO , po,toTi OT illlfl" 

l",,.~~r. V.ln: .. rathor >tmngly rom-ox, high",! in llK' ",ntrJI hall, wit~ 
,10" "UTI'cd ,~"dlmg 01' ,iII".'r ,j.10 o! ,1.0 lui.].]10 .long tlH' "."liMI edg'; 



,uria"., pl\l\ctordi"" hole, witn 0 ]MK" ,,,,oolhl)" bordo",j ovale .,,,\ ' ' ''l,ly 

"ullinN media~ pil, two-lhi,(], of wl"eh h .. wilhin tho ,.",,1 .. 1 noll; 

mid ... AY ""t,..""" Inc pil m,\ tho t.,." of Ihe fril l it 0 ""TroW ilnllTonw 

I'n" <1lr",d 'I(J "" 10 l'omlld lhe ,ent",] c<llc. Fcill (""""If, 'Iri~ted, 

.Yidolllly ",ido Ihougl!ml"'rI.clly pc,,"c,,«1 in ,ll or Ih. 'P"<'i m(,~, ,., 

fu o"""""d. Ill"OCI<\ pmoch Hot"""'" in Ih. tIlatorill fTom t"ke lImon, 

Iho oo ll ..:tion ,ilh!', ,,,nl,ining onl)" '-I)'''' of m.I"" OT if any a,-" lemol" 

tho I""'ch hn' I"",, L",K.n 'WIJ from the f,ill. Tl",l tho 'l"",i", i, ~ 
tm. ('.iloholbi"il i, e!,,,,ly .. tobti,heil by ",lh"lio", from 11. GUll Rif.r 

anu JU1,i tcr Ri .. " fOT,~.li(J'" in tho i.ol.nd 01 Anli,""li. Tl" jwuth in 
lhe ... 'P"" ;~""" i. lugo .ud hightr thm in C. j",,,;;IOj,, nul ,101"" oIo11I':.lc. 

The ic\."lif"",timl of 11",><· ,peeimeus with l'ro"ilia bill,,,,,. .10n<" I' 

llol ""Iiroly ... ti,f." lory, tho flgu", "",) ",,",,"ptiolllli'.'1 "Y Jon., 1,";n7 

",d.r.~i!< in var;o" , p .. tl,·"I.". H ill 'H'" 0 r tl,,' .ped«. mo,. ,..,onJ belong 

10' 'l""'i"" of Jp"i,, /.<1ibiHa Il,,,1 i. not an uneomnwa f ..... il i" ill" C1ln 

lEy "," ,y,J JllpikT RiveT f"rnlOtiont. 

Comp.",) with oU'er 'l"~,i",,, C. bi/li"ysi T_ml,](", hom :c.U,on; 'TI 

."...,i<,>, C. d'~!if"" ('BollTIOm~) Rn<1 C. k~/,i,!!"i (IlOnll<'loa) frum tILe 

ONoy;"i,~ Kmoko" .hal., moe. ~1(\,.,,1)' Ihelll il il""" C. pl<1ICloiil with 

"hich II i, ."",>ciA!"'\ ill 1,,,(1 OnUtTlo ond Anti,""li. }/oWllnc, il i. lLnI 

the .an" "" .,t1><". of the u lbonim , l'c<i.... FrOln O. p""d~t~ il j, 

<li,lin):ui,hou.1 0'''''' hy it> mOre noorlT "'l""I~,"'l.il, dmO>t .)-'mmclTi, ,,,1 

"~rn ... "', mOT. rlefinitdy outliuffi .no. wi,k, mo<lL.n pit, "l\ilthe cunro 

i"'llTO<,,,cl1i,,,, I"t ~'''''n In. pil . nd Iho La ... of the fTill. Th,· 10. ,,,ollin!!", 

,long [h. cacdin,l oo:lgo 01,0 are ",onlillg in th.1 'p"";" •. 

iJ<Ct.crr<n-d".- Th, oe;gi".] IYf'" """'" from IJ", GUH m",r fo,m.lion 
\<o,j of Jupit"r Hi,"" Anlic""ti. Th(· ,~irrw'" "0"" ufoTrro to Ih~ 

'1"",i", """'" lron' noth tb" GUll m<<llll" In." Jupitor River formati",,, . 

'I'll< O"t"rio 'r-i",,'''' fJgnred Oll 1'1"1,, XXXYH >;1"" fou",l ill L grocll 

ola)' bor1 :<1 tI,,· 101' of tho n y,,, n.l' ilokJmite, Choy rEII" t mil .. wcst 0/ 

r ~l,,1 n .. d, Lake KILm". Fin.ll~, . "",t 0/ Ih o intC'Tior in ",,,d,lone 

fu",~1 i~ Ill" JIMligoo",/Ji"" laja %OllO of the ]fitlUI< Cli~ton on Iho 

c ... !»rn ,11". 01 Will. lfoILnl"ill, llO'" Cumb<".lo",l, )fu., '£"''''' 50 lor a, 

i [ gr"",. t,o., d,\."d} "'illl the Ollt. flO .11<1 Autiro,1i 'l"";tIl,,n, of Ill< . peoic1' 



10 be d"lingu;'')wd. Tho . ....,,'e IAye, On \1"]11> Xounloin C,"J.Lta"" amnng 

otlo" "Io.,aete,i ,lio o,.,roe<tf]. 01 ,hi . ZOHe "I", Ihe 'p"';mem .1.,,·" d""ig

Mtc.i .. ~ \"Oriel) 01 Chil"u,)iu;"" p~",I"la. Til"", '"",-·"troll,,, .. p:ro],ahly 

"'0 uf ,.,...,1 .iJ!'''i ~ ' · .'''.,. in ,1"€Tmi"in g Ibe di ' jlul",] "1<' 01 tho D.l'" B.y 
."'] ~I "," ill" .]olomile. 01 11", r, te. ~_ J.,h. 1"<'!(ion. Both "I tho ",on lio",'(] 

olnti",'li InrHl"ti"", " 0 "ow l'"n , ,,II)" "1,,,,-,]10 llw tli~tolJ "l'o"h. 

1'(l1l,,1;1,~ ._ I· ". '\ "i"".1 Ilu",,,, ,,, . 

f'mcu""LnI:<A lTAHU<>HOH ',," n. ' j). 

Pinto XXXYIl. Fig, . 7·[' 

f)"'ui"/i,) ,,._J'<)ll!(lIl, 1'"II1WUt /,iIL 2.0 mm or I .... with f rill ,1>",,1 

2 .. i lml'. ~1"'1'" 01 ro l,,,,, much th" ... me ,,. ;n C. l"'''''""~' lh(lllgh lb. 

\·"n1coll'"l 01 flO!" o"!lin,, i, "01 ill b'ooc]ly on d l"\.>gulad) ro,,"Jocl. Olllor 

<lilTe"-'n ,","" 01.,<.", pa,ticularl) in ti.· "",h"" <lop""",;'m ..... hi oh i,. n,lh('1" 

,n,.11 ""d ,110 rpl) uutlilL()d ,~b""o~ l,, u' on .. ~it iml,,,,d nI ~ oun«] 

!\H""'w. 1'1", 1",,,,,1 p(l~' .h 01 Ih..· 10m.l, i> mOr" olong"(", wi,h bh",tly 

. ,·" ",i""to o<\ronnli o, "wi "Ilo uch 1.,11"" KJlteT."] Y ],(')"ond lb. pit. 

'1'h. Itill j_ 1".",,<1. 'h~'liIl y '·m .... ~ve, .. ,,1 " ,." .. 1. ,·.cli.ny ,ldolell. 

I" lJA\'injl " lll",li"n pit "the, In.,, • , ,,10'" Ih" '[I",."i,,, ;o(]i l",,, .. . lli· 

~"('"' wilh tlle t;"lwni oJ.L 'I"dc"> C. k,,,·iw";"",,j. (Il<H\lwnlH) . n" 0", 

C. 1'",,,,/,uIJ. II ,'gT"" "ilh III<' 10rnlO' .1"" ,otheT woll jll Ihe b'lOnonl 

oH IIi" o b,,, <)11 01""", ',"lUI",j,oo lil,· pi l l'm~", \(l bo IIlT!,:"r ona J. .. 

rounded tl"" ill tl.., Cli,,\on ' p""i , ... C()mp~ri""n ",itb C. pund"j,. ,ho,... 

thol 11", outli~o uC ti," V.l];"",. I". '.I·,,,,,,(.I,i,,.1 " 'IJ tho ,·.,.din,] .",,1 .. , 

.'J~"("i.IJJ ,1l< on!",i" ,', "''''. "btu"", U,,, pit ;, "'m~,. h,! , m.,llc f .",1 \l". 

ron, ,,,1 . Iope ~'iUI,,,,lliL,, iJj,~", .. ",1 <"1lT\"Cd I", .... hioh i, ono of Iho rn",t 

ch. ""I.ri;tic f,,,,luTO' of Ihol 'pc"i ... 

. \ m,M 01 ,I,~ ".,t"ri,.". indlcoh Ih.1 in pc·,.lod ',"l](lilin" Ih, , UTI",," 

l.; \' 0')" 1";",,,,·1)" ""d "lo;l~J ' 1""H,!..lo. 

OC<UrT'nce.-.Va.,li[l'oiJ "lbi-na /a./fl _"," e, l{j ,],llo Clinl'MI , -"ow Hut· 
1o,,]. X. Y. 

C"JJN"lio~._lI . S. Xa!iOll,1 ~hW'''m. 



------------------------~-----------------

5.!! 

(;M ... OJfLOGIiIJ.IIU _ , t ..... . 

!'T"!'O"',1 f", u.~ ""'pl., ,"k.i<' l:,,>IIp .,1 K...., .... li"" in ... b,,11 Ut • ..oo~ 

j, i:.fkn'g: 
'; ,,,,,I'I',.- ('<r/IxMI,,,,, ( r.",¥,-.iiiM) (lq~~I;~ L' I"e" 
II.II~ ',-,"too , .. Il l<" to lliduJ1(Old g !'QII)'l' 

Thr ,1"",·,,1 .. ,1 'f~,:j(~ rdOT",,1 to l10il lW~' J:'tH U' 110 "' [(,11"" .. : 

K. '_'~IH .... "~."H. Ulr!.', 81..- HI ... (!.<>1>0."""1 U", .. ("" .. ('--tnt .. ! 
T ... . _. 

~· • ..,..·~,It ... ~f.~( ... R,..."., ..... u~. lIG~ ... 'kln ~R~h «IU_ .... ~) 
~ . .. Yo", 

1.'_'1<'IU"",, ' ..... V'uf. """Ior, T ......... IhllettO ••• r.:~ .. I~_)' 
/: . ...... QI •••• t.r<j_~ Ulr>do. " lAck RI ........... loI ' ft-... 
""' ..... ~H, ..... ""'.",...~ ()lUlor) , K ... ~ ... ""d ~p, Oltlo '"oJJ." . 
.... ,.,..,,_ '''';dG flu<olHll&lm, Jl oJo .... U.q (1I1lMOn>1t coqlomullle l 

,,- y_ . 
It"."" rn •• ""'''1«_ " ...... 'I J'eII . .... II_OlIO. 1'1_ J ..... y 
11 ....... m .. ....... H' ...... Of>'",', '.n ~,It\ "I """r'h . ... a...m.n~. 

Goo,", APHoo.."lIlU"" ~ ... ~",.>I 

T\", M>i I:"~\l' i. P'Oi-...,.j 1o, tho U f'(lo.;d"~ f'""r of EUr) Mlijinill 

".Ir~"c.:b III ".1"01, ltOlh ,1,0 )\odo Imi .ul~LI ~ \if L)'pi, ~ l Y.wr~c/,;j;"" .re 

"'. "lln.'!', liN .uri."" 0/ Ihe ,.a).·"" b<i~S ,.",,,,' ,.,. \HI; ,', ouly ,.;In'",. 

1o '''''I.''O.--_ (/"I''''"iIiM (E".y""i1<~~J O~I"'" rJ"tl,. 
"ll/! ,1,.",1)001 'I"",i", ",I<.,.mi ko .1/.m.rAil;"" orr." [~llu"": 
j:.~"", <Ok •• Ulrich. m""k RL ... «(,o .... n 1< ' n..-" .. ~. Ill.o!h lIr1<\r . 

K .... .. k.r. 
r.~llIu o~"" .... _1D2flII. lloo,"'lu (RJo ..... ..."" ""'&\ __ ' 

)I~ .. \.<>tL 
"~'W< ' IIO ... IP,b" ,,,,,) _. " ...... Oto!"".t"~ dttll of N","'". G.,... ... ..,. 

Goo ... n~ ' OBOL ...... ..... ,,,,,no 
L"tH .,\!i ""l ""tn....,,]. j " . 'h'eh 'ho ~l<ilj.~ "d"., I>T uu,Ml",.1 JI' \ 

.".! .111,,,* 10 . .. bom ."l>tl,erg'.J ill, !>1Of' \if I.,., ... "ll ND"~ . uria"", 

"ll"'''''insr Ihu' ..-<lh Iho (J,.do , it·ian C"''''' .-I)IIlICI{~,,;..,~. [,(If" ~'h'oh Ih'J 
.lllt,'r 111 tbot 11", ["",.10 , .. r.I"'''' d."k,p. 'Jj, ,"oh ,.I,e • higl'l, I"'~ 

H,lo,!.~t onl lJt<>f1<l "ou,'h whid! t'O,-e" th., 1>«01 ' \" '1111"11 h~lf of LIM, lrill 

."oJ • l<1",i,le",hlo •• Ii"',,"( llll rf. 01 Ih,' ... ",,','.1 u ea, 

(;'"O!JI",.-A/X<lolJ4U,iftllo g"'~"mI lI . '1'" I .. . ~ll)l,!t ~f Up!"'r rlinw" 
j" l \,t>n.)'I'" ~i •• ,,'l lr.,~'lnoJ oml J n ~'I~r m,... r [~rmdiQn .• \ uti" .. ti. 



,\22 

Tbis ~en",; ,lon,], in __ nli ally the "Ulle rol, tion to .1p"{~c"ilifta •• 

(" il o/JoIbwJ ,]("" to CO!'Iodti/iM. In 1):>1h ""''''' tne old« t)'j}<!lI differ 

fTom UI< ]o"n)(Or apporon Uy O<lly in tho f"' .t til"! Ihe jo:mnl'" of the lattor 

~O\-c d. ,'olope,1 bTOO(\ pll""]W', ,,-I"',"a, ill 1110 former lemal", Ire illdi.

tinglli.ru.hlI' fmm tllo Illol"" The po tlob ill AI",/owlZ,iM i. m"d, lih 

th,t 1"-".-.il11\1: ill tl", \I<lyriti:llid .. , t~u, wiag mOre T(\l]nded o]HI I"" of 

it "",filled to ti,O fTill U,." ill Cr.i/oliOlbiu. I II the 1,Iter lll< p'lll"h do.' 

nol conHtllLlJie>/" lI',tb tho innOT po rt of Ule ,,"Iv,,",;l dll'" ill n,~richW. 

bul ill A paI~Z,olbi~" lh o 1" " 0" look>,.-, mllcil Ii"" lhR! 01 n'~ricllil:< a]HI 

oxu,]HI., .<O for up On II " . Iope of tho lonlT"1 "on\o~ily of tne ,ah • • .• 10 

' "gg<'.;;t UlOl in this typo . 1' 0 !t OJ><''' OIl tho: lllner , i,le of Iht' ounL.,'! 

mnrgm. II"v.C\"or, ' l"",imen" retaining (h. ),,"oh 'TO .'" yot I,,, fe .. · to 
""rn,;1 deu'rmilling Ih;, motler 00' .",liOllin",-. 

l1 ""hl"" t~ o genot),pe lho gOll']); i , "'pro><ntod In tho r:Ull Ij; voT owl 

Jupi ter ni,'Of I,,",,"llOn, in A,,\ic<>oll b} .t Im.<t nne othor 'l""'i"", Thi ., 

~"' a nlOlO IraJL<wr", "",'ajlO."o ""Ih producod AlllcT<""aTdin.1 all!,l" an.! 

kllgO' hingo lh,Ul _~ , H"ffiif m' . (t m.y bo ".11,,1 A pll/ol1>olb;,w ",'VIa n. 

''1'. 1')). n.lllO A p"J<>!>ol!.~! ~ • "1'P"~<O j, pl'm'i,;""o IT y " Pl'liod t" ~ , hiT(\ 

Cliulon o]>O<i .. llr lVbioh tb e fen,. lo ! llTm h., nOl}'" boc" o"",!"I'm, The 

lAtin i~ ~gur()(1 nn Plale XXXVII . 

APATO"OT "'".< OnAXT>'''"A n. 'P ' 

rl.lte XXXI'I£. Fi ~" 17-19 

D'·"";ldi" ~._T""' :::(h. wit~ fri ll . 1.7;) """. ; b.:i~ht, 1.3 mn>. \'"1,,,. 
,~th<r . Lm"!,ly <Ol!I'eX, n"><1,,,,,tol), ,,,,,vmmot,,,,,,l high"'l \ll i"",to,i", 

balf, ob (iquo, DLe po.te:",-,m,linll ~nglo h.",\y <listing";,),.blc. 11lf' .,n_ 

tcri"T mar., di,li"d ond ~",Jle",I (y dL,linolly thou;,), oloLu.oly , ny ulu, 

ITil1 rad jall} 'trint.-.:l, nlUdo",'el y ",ido 'll l'c.,t-,'en lul Tegi".,. J\.rro~·ing 

l"wOTd II,. ea,din.1 . ngl "" ; Ulubilie, I . pot \\Ol dOpT""".d. ","",oth , rOlllltloJ. 

m UHed I little t01"'\,,"1 "Old ""Tleath middl. o t '"I~,,; po" wr i" , """lin"1 

four(b ~ ill1 ~ t~ick um\din"'l .u 1m"'gi,," I "llootb "'olling; lllid,llo ,ud 

"c"t",1 'lope< of "In lV1 Ih " "n U nnd rdh" r hm . ., (y ,,""ugC'\ grnnlliation . 

1'.1\)(,1 I",mel. of lon,alo • (argo. \Or.\' pTOm1\lOnl o,'~1 hu lb tbat odo,,,]' 



llnn .. '''D G"".ocrl'_,u S l'lc\,M 

Of"'"lrtI <w the f'I'"1-''' .... 1 .10jIt a,,~ d~""~ .. "l .... _ ond bepmd I"~ 

Mi" m tl,. 1. ,11 . On mll .p .... "". n " I, l00'~l h,d",.llJ h.'r..,...] by 

["' '' Ii" .. 

til lb • • l-tlp,16 Hi ,,,, (ow' ~tlOn of .\"tic"()f./, th l1"~ '" 'Alioty of 11i. 
' peG!" 1l,A( . ""m. to differ ,,·uly in loo1.ill8 tl>< " .. I" .... gr~1\loJoI'on. Th • 

... "" ,1 .1 .. c,""".ill ,l. "cu,,, neu· .,,,·d,,,, whirh ,I"" h ... ' m",,\J, • .,rI.e • 

.,~ f cljf!<,,, httl,ot in b.,·i",.-. 101,,",0' hm!(e I", . w'th lhe ."~ro-c.rJiD.1 

'D~l~ .UgI,tly l'rOOuecd "n~ .horpl) .n;"l ... 

O«'WT"<~",.-TIle r'lo:a",,1 1:.-1"'" of th~ '1""'"'(' ... ~,.,. , ..... ",1 jn • U,, " bod 

uf Ihne/llOl\e Ijing [K\l.r u., ]....., ~f I~ V"!,,,r CI",bl~ (JI ... fig"hal/tilfll 

'I,," _ ). ,-,ib J[uI;g""oIlJi.rJJ fripl~. (r""I""'1~), .b:o~t 2 mil"" we'll 

of 11 11 ~"' )".I,,"l'". P:t. '1")1,1<&/ ~",,"'" 0('<"111 1M roJI~ 9 <If lh. J uplt.r 

I:"t. fnnu li"" .1 J nwjle.". Au l'_'. l>ouW"lIr l<lenblleJ ~~ln" 

b •• c b<o-II .. b· ..... r '" .hoI! . "" ... to ..... of ",~ ':""N' .... ,><dis .. on_ II"" 

~lir' ... I()I>t. Md. 
('~II .. dj""_l'. s. X.tioll~l llu .. "",. 

Ar.iTO])()"~lX'" (I) ~rl"'tI<~, ". 8}l. 

}'l,t. X.xX\'ll. iii!!'. H , 16 

D." ril'l",,,,- I""gth, without frill , ~.U IllUl. ; 1I.lghl, l.l Ill"'. lu 

.i," .~~ ""Ito .... ! <luU,, 'e Ul",,10 the .. ,"" 4. t 1'<'"'/"'" ,,-""'pt tlL"t II," 
I" ~~.,.,, 1o~g<" ' ...1 tin' !""t-Nr<h" .. 1 A,,,I. lU""I< [ow"" <li.li,oct. lIo";d.,.., 

tllt ."re.. .... ~I tI,e .. I • .,. i. 00,_1 ... " 1_ ,," .. ~ ... ,,.. I. ("\._ tlo. ~""""n;li.uaJ 

<>«lI i.,.. T~~ (TIn ..... j. IDn<b 1_ ,,"lilly ",~ .... ,~. I,."nlf rieepl.y iochn..I 

lu ll.e! 1,1,"e " I 11", .. .I.... limolly, ,J.. n~, i)i" .... 1 <pO< II", .1., ... ",tho. 
tho" 1"", ... lh II ... m idd le of Ih, u lu. 

O ...... " ...... - ('l.n'ro". "j""p of I'r .. ' l·ot ....... " ",., """ m, "" .. h.lf mill' 

nUl'th .... loJ Pr,Jlhh,w", P8 ..• .....,i" .. .1 " jlh 7.,,.,""I/.., , .... Ii"" .nd 
N.";9~~J~i'4 "'i/.,,,. 

('oll!'ho~.-U. ~ . X"n.",~l Mu ..,"'~ . 

F.",i ly ZYC;OBO!.BI LlAI: ne\V family 

0<1 •• "",1 . .. itn ,nem: '" k"ff dio;t;ne-tly )(!tw.Le yo.l>"", t1. 100,., u'''''l\U.1 

lu " "'. "orm.lly rio"", '" "U'" "" or h~t 1"'0, Ille pOSic"'''- "'''' 110." b.;,,~ 



oLwltlr, or fflO ... b"" tho ulrn .. r lol;ie l' dnidot •• '" II •• p ....... '.onal 

'Qbt~)~ily nr~l"lIIoni_; ""'~'m • • ~" ~oNl.n kob<05 "'llUll""ly "ni~ 
1"\,,,., '''l'clho, 1"",,,"1:' • H •• ~"pM ,,,Ill" BtM<1 or o.ni." po""b l,'l!". 
~ !imp)" ... rely bi lo"'l oub'll~r;i".1 ."ellL"g .,1",1,,1 in ".':I'ing FI.~ 

OIllh. pw te,ior o. "''' tnl 01<>1"', 

.WILO,, ~b ILL'''! u( tl,. 0.\"1''<1«" iQr \thi,~ I)", no .. ' I.mil, i, ,,,,,,\,,,1 

.f<' ''''W ,I",..,.il..! lor tI" ~",t ti",~,. "OIl,i,("",I~< number 01 it. "Wi," 

... ,,1 t .... or th"", 01 ito A" .. ,r .. h"~ 00en hi ,I"'Tt<1 "tonl",l "' ~kT,..nt 

AIe" 'bc" of I,ho "'mity n.yri.:h1l.!:r. lloth bu, ili .. Mubtl".. Origin l t«i lU 

."url~ "',i .. il".·h~~ (mlmicoan ' <)Tn • ., but th.e'rf, i~ nothmlf indIcating I""t 

rltl, ....... dr.~..,P<d 00' of tho oU....... On tile oml n,,"! the olJ.,.t .. r lh, 

k,,,,,.,, .r .... i ... of eith.·, I.mil,. .. . t...d.! ddil"~J Indi",hn- of it. I"' n il"'-

lu '.Mil!_ JiPlh f"",;I1 ... It.o ;"'" tlltir lDo-t typoaol exJ""""iOD anJ t:nOl. 

01 ,1".~lol~"'''1 "u"l1l U .. Sil"".,. P"""", tilt :.I.vgobolbiilic in Ih~ ",>fly 

11"1:"" I~" Iky,i"lllhlc in I~~ boto, .tr,,~.... A,!"m. b-llh b m; li"" """'" 
to I'HO I><wc almo,l ""nr",,,,, JUliu.,: tl,,' ~,l uti. ,. l',r.io<1 It> the ,~)rtll 

uli,ldk .\llxntic !<llm. Only",,,, ,poei •• "I &}ti('biid., i, '''0'0'' iu 

JOj»<\!" 01 ~ilU!;"n ... , U"t l~ .. dod :-Iorlh ,Illl.tica fl'Onll)", 'ide 01 d,,· 

(lull 01 M""ioo, .~d MlW O! _11 in tl-. th'n ~.ru" m from tl,,, '\",Ii,' n,,,l 
l'l<:lnc .i~",. Of th~ Zygobo.>l~ldll: "out J, l~u",l in ro('1:. of .""th"", 0 • 

.... ,tom origin . ~ d ,,~Iy • I"w 'lo\lbtful ",ember. in tt.-J, 11",\ itllnd<>l 

mill lb~ north. 

Th~ diKe!'or",.. tbl d'.ir~gQi."'" . 11 of tile :-; ,10';"0 R"'P"",- .. r Ih~ 1"'0 

fatni ~,", \i .. i~ th~ !orm "nd 1">'; li .... ot thoe brood p"'Ofh. T ~ u.. 
I\toyr ."h;i~ .. rhi. ponrh '<>m" •• horrlr ;"~.tbl, S1I,~ll-"'_l. I',..., .. ip~pl. 

m,,,,] .. "IlL .itn •• .,J ""~, tho, ..... U J.rl'W<' i"" M......", u.~ ""nT~TJf;"JI 
~" .. I .. I u\r"milic'S nf I~. anlrrin~ .",II_'ori ... Ir>l .... nf iho \,.1,,,,,. ~L"" 

Itngth I)f ,hi. bnlb;. al'T"ft~'m.t"'y bill \l,U or tho ""Ii .. , .. l'~- "nd 
invon.bl,r ~t I.,." I" .... I~;,."J. ~I i\ Ii .. l..r.il~1 I ... !n!l'ldle ollho ,,,n, .. 1 

"<1g.. Tn tho ~}'J!<'holbi<L" Ih,· ''O"''''I",,,I<Ii''l( I"'u,,), ,.,.;, .• I', eall,r ill 10"" 

'n<ll~i""fI_ rommofjl,r it oPI"''"'~' I more ;"ndion 01 Ihe . url...,., a"d 

it, """" i. """or "''''tnel!!'!. &JlMP",t« .... j" l"yg""U", il t.k"" til< 
furm of. nom> .. rollndod ridge rUl'llm~ p. .. l101 will, .",1 ... ;I ",rI .1i;I",,,,, 

.. a~", ,loo! p""t~rior l"m!~r, AL "tl ... t,;m('Ol (lfo,rigoooibiM) ilm.k_ • 



1("'" .. ,<Uin~ '"".""1: II,~ " I,nl~ of th. pn!.I 1 "", ,,,I , ,,<>-liltb, of II>. " "
l .. ". III YOI (!I/, .. 'ISo'S II iy 01 I~un<).,h.1<- OJ.,. a,,~ li .... 1I'l'ully "'Ibib Ib~ 

I""'t,"~nt,.1 qUlrlo:T, •• i ~ Y.,~oIJAI"" . "d K/..,Jnoi,,; '''''ll'' u", ly it i . Ioi
luboil •• ill Xnol'bolh,,,,,. Of ... "' .... tho!.o- rh.nn..,.; .... ,. u., d •• d oprd 

"., Iy ,," onl h ,...d f.",.l1. Molls.' 

\1.10 1~·1I"'''11''~,'' n. '" ... or Ie- _,Iil~ di" l"gmoh .. l from JI"}"n· 
rhi,tb- ,,( II,,. H. J(",,".r to, ,liff""",CfO \Q t~ lo .... uob 01 Ih" r ~.h~. 

If "'e """"'1" ""If Ih. '.I,~,-aI #lie .. or .... IIro /am ili ..... Iho di/fc ... .n.,... 
in 110, • ......,...., 'n' .lfj\..inlll, "1'pt.!'!" I. TI'"" .'hel'd_ 10 ,h. l'-ri-'al 

n..1.iohiitl", 1I", 'I I~ ote .1~·1Y' """"nrll\' ,,, ....... , •• "d ,h,. """,,"riOT 101", 

nol ~Ill)' .. ~Ii M<d-(>l'l"d hnl «nll"\u,,h- .1", " , ... Iy nf quit<- "' I'l'OtIIi-

nent U lb. Inll'roo< lnb<-. tM",;,. ~m .. "n) nol>.bl. 1",1<1, .",,. nn"'''g I"" 

Z~gobol\o"I .. 1." Mn~I"'c""f",,,""I, or u\ooolU<'<''''''' nf U" j""I.-,;o. Inbe . n~ 
"", .. ~"""T. IHI"''''KlIl, llo ... ,''''. Ihe '." "''''n;; 101 .. <.--<·10,. ,,,\oTk,, ~",I 
tl" m,-<\;. ,,- Ileu l.\ . lw.,1" jnin \)rI,,,. 0(1 .. 10 fnnn , <; ,,~I, H·,".1 .... 1 

rfd~". "~ongh' 0""01 <.,,,,nu,,,,,o ,,( 1I,~ ... t~Q ' 01, ... i, ofl." "'-"crnhl. in 
tkyr"'~iiJ"" r~.tj~"",.lr ;~ tho ~"'''r "I T!cy,i,},,;~ /!~,:~i .. ",. , tbe " Y'H 

m.lri~ IlOOIil>(J1I 01 th e rC'lulti Tl¥ 1''''11 impo rl" "ll .'P(lC! '0 tho 1·.I~('" • 
",)",1,,110.\ .:-.l ul u lIard l. b'l ,'(",f~~ witil th., 01 typic.' Zygol;..,J hiu"" 

\ , ... ill " 1'1"'"' I',.,.."L\J, (h{, l flully J.. ,li. i. iLI, inlo t",o .u~l.nlili ,,<, 

t ho ;l;ygoboll)lMI' _n,l U,. '" In'I"n ;'~" , In" f, ,,,ne, ... 'nl pTi .i" ~ """paro.' 
h.nnA"" "In ... ,AI,,,1 .pp""~",,, will, ",,'Qw .... 1"'" ."'\ ... ,,\, .uki, tho 

lot",r m(rnO uJ.-.. "",p.~, .. i\l, "l"li,.\. _~" rl n"""" ,"l,,; .nd !h>rk 

ln~ ~1") ~,Q .. 'Iro~JlI~ d.'eI"l'.,.,J ....... I.,i", lo~ .. II .. ", . ... ,,( !hp ,",t 

1""1,, ... ",.1"" 01 I"" KI""l' n" .. ' nlU'T> ..... h.hi\ • f""" '~' dogtw oJ r.....,,~-

.... u ... {" the H",.i, hi;,l"" 'n ... 1"1.0"",, .. r . ... uun .'1"""'" 01 .1[011;9(>-

601hi .... r~r j""", ~ ... , i. mn'"" like Ih.1 r",,,,,, ", ILp won,," .. f Ht!lJidlift 

""""'.~~ owJ /It.,..>(~;. l/otd<H; U, ... , Il>ro, ..-. PlUO' d."""d .m II>. 
.1 ill~,,.,.,, ,I0I>>0 n Irt I hp; • • ...,,....'i,~ ("",.Ie <0""",-,,, '110.1 , ~i>- d~ren· 

'.u o~~lI. '" , .... '''''"''' ' '''''''1000 .'. IlOl d,...,apltJ,abf" Irnm tlI_ of til • 
.... , ... ..u "''"''' ..... "'at .... noo J>I'O"Ild"" .. " . _ P""_ .... ~ !or 
d~\pU'" ~~''''*'' ... 4"jf,,"' '''' ... ... Io!$. 01><1",,0\1, ' bra, tIo. __ 
onmpteo '" m_ <>I tbe "1"'<1_ .... ....... ol>udut '1u ,h ... ~"''''' .. . _-
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00,"" is ',,"mI~tcd i, el""rly >l10"'n by 1'0'0 fact" f'jrot, the ""nolic rcl.

tiomhi» of ){"s!;g"""II.iM to HO"~"Mia olld :1~gO"vU," of ll~ (]""ply 

,ulcoted typ"', and lo PldhoIMU","" 0 Hlli,uk.ted gellu" ;, unJ"nil"ly 

">labl"h",1 b~ .lruclunll, 'Lllel chron()l()gi,'olly llLlerrn",liatc fonu.; 

,emu,I, J>"r/,dly ty!'i,,,1 'I"",i"" of n,~ri"hi" li,."d in till, .. lOW """ .~.J 

"yon eorlic. th.n t~" olM, t of lh~ .pceics of )" ... ,!ig"~oll.i~" "'hieh "~1_ 

d"lltly "'.,,, ikri ,ed 0'" oll' l.t·'obvlbilw, 
Tid, poinl \",mg ""tahli,hed, ,"'. p"""",.l by !!mihr ","-,auiag U) the 

illohl!ion or.,thor gc~'''" in tho KI.",leni,"" Ihll fin"lly di"'~'1;" to l",ilL" 

,,'hcr. r=m!J\.n~" 10 cither lleyri(ofii,d", or Zygobolbiroc is !Jut r,',~olol: 

.ugW"t~d, Suoh .OC"ont W"'~'" .Ie Pl.tkolKllbiu4_ln el!ly typo, 'rhich 

lllay ino.,.,..J mdieo.\" a " 'Hi,'"1 ()l l~e .,"'ply n1~rkcd Pri",ili~-lik. root 
()l lho w),ol, , uhfamil)'-Ind ll~ I.lel· Klredt",,, which !!~,.e l'i;c 10 

1V.II.riu and KJ"mmod .. , .Tn PI.thol,",'bift~ (lilly iho IIledilll .ulcus " 

cl~8rly d'~elopei1, ind ,hi. eyell " "noom~lon ly ,hort in p, tJpi",I~', 

Th" p""t""ior sulcn, i, unde~ncd "nd ;n tbe Ill,i(·.1 'p""i", of Ih" go"", 

.. :holly wAnting, II"t .. "ill h<' ""inl",1 m\l more 1"lly ht~r on, l1,e 
;t:o~rtjO rol. lion 01 l'ldh""ol";"~ ,0 .I{Mtiyo"olbina i. in,hhit,blr ;1\.1,_ 

o.tod by two 01 its 'f"',i"", ~'Wloly, p, "rMI~ ana p, OOT" i9'"'" '1'1'0 

1oTlI",r c\o<dy ,illlulaL..~ Jio>t.ig""olbina p~~claI.~ ",he",", 1'1.!~obol"ina 
cor)!igm, h .. f".tur", reIllinding 01 .If, ,qlaurd, Jl, ",diJ;",bal~. and .. -

['(.,i.lly, J/, IritoWlo, 

A"uIIlinf( deri~"wn al ,'>I""ti(rol,o l&in.. ~11 .. ,I"f 11M tl ...... 11010 o! lhe 

ZYWloolbld,., from ",m" o"Tly 'r-",,'ic~ 0/ the I~pe 01 PI.llwl,olblrta, th. 

efolution of tn • • 1000ply grom,,) .LUI "h",~IJ rid!:,,) Iypk.l ,xIXlllcnt. of 
1"" hmdy ,"",I ),~,. I,.,,, by . c<,. ",,,,tod dH.loj""",,1 of f,"tmOl! liI.1 

-"",m to hue ''<'IIl0 ()ut IIlueh lllOIe , lo"'l~ alld I ... doRnitoly in the lill"' of 
j'Wh.bolbina. .",,"ta .~d P c","ig<ra, 

Bnt tho", c,-oIutional ,'p~"ulatio", U e ",Idom linnl y 10.""" (111 loeb! tl"'l 

lllay not t.. oth('!",,,< e-,phi,,«], Ollen "". c.m1"" 00 . me t~ol ",me kiml 

Oll"~~""Oll u,I"," Ihan "ominuoudy progrel!l'i<e .,'olmion i, ""pon,ibk 

lor the ,*",,~oo , tnwtmHI ,iIllilarilie>, In th" ".,. ulld"" ,Ii,m ... ion II", 

] .... lorior ,ulcu, in tlle nlentio"od .v".,'tigolf(Jlbilw .. , may hore I • .,,, l"ndlllg 

to 01»010,",,"',(>, til< u,,"1 ro."B ""ing laTIo, that, li~" 1l1< 'f'""'''' o'.vI/a 



and c".,."i,ero, Ila" ... ",nod 1100 """"nlio.l d,.r""t.>rs 01 Pldlulbolbi..a, 

B,Md .. , U,e di..,u,';:Oll 01 !uc!1 'elntio,," i, greoily oomplioo.tM by the 

""minI) lhAI Ulo't gene,ic 1"0111" nro ,orio""ly polyphyletic in origin. 

"iln~I"lill~ [."'u"", oro w oli~n <1ovelop,,<1 indopendemly in clil1\"olll 

gemt;" lIn"._ Ihol no d'¥r .. of m"lion , ,,m,,o" to ontirely .~oicl gOlleric 

mi,",,,,,,,i.lion 01 g""dic.lly di.,tind , ,,,,,·i ... Very rommOI!, 100, ar. 

tl,""" .hmllol ion, lIlAl ar< dori,'od indop<lld"" Uy {rom t\~O or mOl'o d!,linct 

'poe!.'" of. gl~.n gelm.'. 'II""", ,li.org<n""" IrOln tyl'. m.)" O!'our cill",r 

C<lI1t.mponlJl('(m.ly or al ,liller.nllim ... in tho lile of U"'lI'"nu,.....\""",,,,,, 

of inhorellt lOll,I."""" ill ib .peei .. t<J 1"nr}' in ,,,,rain dir""tion<. )[urt· 

O~'L locy ollK! ""'nl to ",Ir""," tlL",r ''''p' "" lhal on ~ m.y bo al A I..,.,. in 

a",!din~ ",Ilelher tho ,to.~,. ill. h.'l"1 i, 01 tile PN!'",,,,ing or the r,¥ro's)llg 

.. 'r1('" 

In \110 'Royn"hi ..".,. o~ly tho mcdi . n vi, or ,,,Ie,,, i , oon-tonlly I",,",'nt 

an.1 r.I • .!j,·"I:- ,tabl. . 'L'h. olhoT "nemol [""IUTl"3 >TO Ie ..... <iJ, and Ill< 

po.4<Tior 10k or riago i, Ibo IM'1 ' l,ul • . T he p, .. loTior rid~ ID'Y "" 

",luN,.1 un iii il i. 1",1 enlir..!)' ; Or it may oxp.nd in '" idlh "ntil il <>ccupi ... 

• ll ll", _p''''' k lw""n Il", modian lo~ on the "do . nit ti'< o"ter rim 01 

tile ~. IL' . OJ! Ibe otlLer, Ihe p""terior ."I.'ll' Ihol! being \<1\011)" do.'<'rl in lhe 

VT"",""" Tll til. ono "'.0 Ihe wh1ctlon 01 tho lubo i.< aocomp , niod by or 

" •. ,,,It .. in nl'e"'e .>,,,,d,,h on of IlL< "arop''''' .. in 11,0 other 'he e,p.~ 'ion 01 

IlLO lot. i ••. ,-"",i.1o<1 ,.ith gro",i~ g o...,.it) Ihallillally cmh ... = II", .. ,hoi" 

0111.., Vo3t<riur half 01 tl10 0 • .,»0."". 
11\ Ii ... nlRnn'r Ih o I<lll",ior 100. nl "l' lorm bnt. nArrow ridg. ju .. t In 

{"ml of llLe llle di.n ",1",,", or it m.y .'po.nd l..L-nlly to tbo !IJ.lunor 

00,,10< ; iu til< latl" cond ition il may "" di~idf'd ln Q1'(! or 1o,", completely 

by ~n .<X'<f 'oty , ,,leu, lhot mmrnonly o~lend, d01Vn ... nd Irom Iho .nt-nor 

thir<l d tile dQ,,,1 ffig". 111l1, however gr •• \. Iho en",,,blinn of .tho ,,~,"

pa"... II ", onl. rior lobe or ridge, 'mlik< the post-rim. ; , n<1 or wholl y 

"Iraood, . n,l tl,. ,ame i. lTn. 01 'ho 1l",I!on ridge, lor Ill""'" t ... o fol'lll 

!n., ,n! .. io, .r«l I""""?rior b<>ull(lori", 01 (h e m""i.n pil .,,,,1 , uk", ",hi el, 
• 

l n th. >.i"'pl ... ' 01 th, ob"oo "primi!i.n ~ oanp.""" ll", median "tI",,, 
.w·lin.,. the iml!"' , i<1 ", 0< ,,101"'" 01 oro," ''''''·'I'''ll,ling lo ll,., olll.rio, "na 

" 

• 



• 

m •• htn ti~ ... ollhe wo ... ,~'/!nll'l,lub .. l 'P"";". 1\<,,,,.10&.,. ,en m Ih_ 

' hllp]. fo,,,,,; (Ill" OJ Ih. 01"'" .n,l ('I)m monll 00tt. oll~..., ,,"h.-.:rdly un. 

olofi",,] 1i,),,.. '" ,li",illg>".I,.(l !>'Om (~ a ~dj.C(n( OOIlYO~ ",rliCO by I 

loW' . ",dliug" ",xlo, or ' pi"". 'I'h~r pt!mlntn~, ,I nlan ('louly iu<l"" t..] 

j" th, "I'p<>t<it. ",I!em. of "",",i,hon. tn tlli . ''';'Il.lJlion,'' mu,ITOI"ll,y 

lUO);!.t Q! II", .~i", of X~9 olJ.l~i,,~, Z~g~$flill aIlJ Lni",,1 &lilia, Oll)Y 

thMoe hl'o ridg«.> 'OIna;,,; .",1 1,....." .. 01 Il" c'<)nln.tinl; dopr_iDu Q/ 

tIM m.r..."" to the {",nl ~nd bto.k 01 I!..ru, tilly .VP"'" .. e"""pti<ltl.Ol!< 
".It ,1e."~pN_ It •• ,n ,h_ enuot'lued tll* , 1>0 t.I.it th~ not", [ jml '. 

lIoo, of I.b~ ... 1go:< .. hi~h ....... 1b1 in tom ling Ute ~"" ... et.ri.rie y_ Or U

..J .. pc.1 ,;elll' I. bcoI d",-d, 1...,;,1. 11."1 ....... ,10; li mb> [;_ the mM'''' ...:I ...... 

S"", .11 of Ih_ modill .. uon, <)tW, .lld .'" rl'Jlf"lf'il in pon or .. ""I~ 
in quIte ind'p!'lId ... 1 lin .. of '1( •• loplI'~1. &iull.lati .. lI;u I<>bolion ~nd 

othe>" 1 .. ln-. u..., .. ln'~, ""l 0, nl~1 "O[ ill.r"".I~ troly I!"lt<1,c ,..1.li",,~ 

T~. /lnIll d",;oo" 'DUO! I.ke ",IQ ",",I" JU3IilW ~)] oth". H.il.hlo I ... til"" 

~~ d crit<rj~. For )1"'01;,. 1 lm'~ II>c ,00.\ ",'I; .l~, iwli,,,", .'" Ih,.. 

bronghl olLl oJ tl.l..o.il.d '.;Jlll!""i"." nl i"aiy;,lu.I., "OTid;, .. , 'jl<"i<'l, 
~nd ~lle"" Apro'",Jlly it I, only 1m", 111c), hu,o,wOTI rl.t. \10,,1 ""0 n",y 

fili ally Jr"~' ", • ..,.,ahly ~.l;ol ,,,,,,'ly,i,,,,. !oS.,..lilll tho r"¥""" "f oT',(auir 

u oru!K.n or 'UUt.aU(JII, 

1'h .... gh n~, tel>ding '" r<prod\Ke jt.oelt e~'clly " 0 u,.,.ui .. n "' •• bu, 
t<lt t~" ,,,,,,1,1 "'quI.., .boolu\< "" "'lfm,I1' ''' ~n,'i1'<lllmm!; a nd en,;"",. 
onc"~, .. ,..., imu .. , i. f ..... <"r ~h.,l{; ill.:. '1'1,~ ..... ,,/t"' .. dr ... to;o ~h; 

1.f\,-fonn •• '0 no I .... th .. ,,;h not <'!I!II'M,Klil,lI.,!(',f ... t;*<!, fr. th'1' .... 
fu ,th. , """,,.1;"",,,1 by thf ...,.~iqS. \If ;n,~lIorl ond ~h.nu-

O\r.,tm'3.i)" lh~, l/i.e ouh;.-ct of S~"<I" .. 1"1,0...1111'" is ..:Inys o~, 
;"@ly ",iri ... leud li.liI • .., ,~i';nl.r})Ttlll hOll, Fot 11l~ .. me """""',. .ny 

CIW;Hc.tio" 01 "'glni,,,,,, II,., pl'dfu,l! kI (lp . .... uornrol oIIil ini"", i, 
Ir 0l1,hl ""th dilli,nlli .. an,] l~u.<I .. il!. ulOa.quAl.ly dokrm;n od .110(1' 

( lociu",,_ Tn. 1',,,,101' ," lu. 'ltoui, tl".."/",,, .11 d" .. jr~,. li()", aT" 

~.tfnOl. 1 ~nd ., L."t "~ly 1~~I)Q"'ry l~a~(;IOhl1to, Thi, i. I,uo pe,ho»ll 

paflio' ularly al tJ,~ 0.1 .... ,,.1., 'L'h''''gh Ihe Ito"""'ork b. I .. ~ty of un • 
•• ",d.bI~ fod, t·~~ lining •• mainly Cl llUI"Oo.o.ul«,l h.lt-I,u(h .,, ~ ! ... nk 

" ' lWrt..I"t)'. '11Iin)l;' u...t,lMI< ,.,, 1, 1<. bl.t ~Jl1."" "02' IdG art ~jd~11 



"'1'0,,1.0<1 , ,.-Ill"'·~' other> th.t origi""''{\ from di";llot iouu". ·, a ..... """

"iaW ;n ll,,' ",m< genu, 0' f'llIily oo..u,", (he}' 1'''', .... "",!:I;ll 10'lure< 

~ rOll~~)' '''P1WM !a ". di.gno.I; ". ~"'jlll)' po',hop' ~'ll'" of tI,e • hocllf'O 

01 tI,o ..,It 1""". ll,. 1,,,,;1 IiI" hi.to,y ul ""ery <1 ... of o'g.ni.'m. i, yet fA, 

I,,,u, h";"g ",,,1,,,,".><1; 31,,1", tto onl)' ,u,o m".'" or ",:h"'1>Oing Inn]',1 • 

I~'t~'r n"do"l.".liH~ ,;., UJ' .'orking Ollt Ito inlo,g""I'lion. of <pori."., 

pTr\li""" IL<"'-~'rilr i. ,10 .... ~d b)' "moll .1<,1'>. 
1l " 0" m.;h gTrn""l. U .. I ~.< hoy. fell wo"",t<.1 in Jeparling f'o lL' 

p,,,,,J"';t" ' ''''Oll1 lu 1.1,. "'lent bOTe illu,tratoo bv lh,' "Ie,."",, "I ,h. 

di.l;n"tl), trilobed oncl """ply hi",lc~kJ l),pi".1 .~i", of .'th,'I'gooolbi.a 

."J t110 ohe",l,. biloho:-.:1 .H.I ,,,,i,uk.lod ~"" 01 PldlwoolUilVl 10 

odj.c.,,\ ]",iliom iLl the "'me ",lIomily. Th~ \,an,i\iolll.] 'elotl<HL' 

h,l~'''''n tl"·,,, l,,-o .'xITon10< ;', "'" 1><1io«, el~"l y .xt;bit,d by 'I~" i,,, "Ilb" 
Iwo g''"'"'''' 11 ,',,", ill ",I ,,1<.,1. By 'ny of ,,,,rul,,,rot;Qn it ""Y I>< .JJ,'<! th.t 

c"on l!rool", ,,,i.!iolL in tlw <le~n", "f 10b.I!On 01 til,' ,·"r.p.(~ i. ""tau.
b,h~d )'Y .imi1-.r IrJ1J,ition. 0""",,'0<1 ill ollw" ioruili • ., ,><1,"l>ly ill Illo 

h.h'lrll~llj~,e .",1 Prin1i,;itl",. 

The go",,, A·b,d,,,~.;' "lIorde<) a' ,)oci\·,,1 Ir"", ei the, .\I'I.''''JoIJolI,;"" 

or PI,lh "'.olb, "". If .1,.,,,,, Ihe fOT""'", thon , l "'" hro"ght "1",ut lh,u~gh 
tbc' "e"l," I oh .. ,,,].,,.,,,,n,,, ",,1 l'OH""lUent ""OTtolling o! Ibe ;;1110;; if f,,,,n 

til< I.lto" il,'arue l.I,rongl, th,' do;d"pJI"'JIl of ,I,. po<,.,io, .I1I,u, ~'hirh 

i, ... ,,"'iH~ iD l'ldliobolhifta. Tho ~niniti", of 1.:1",1,,,;0, ,dlh lr.. /.JffO

"orbit!.,. or. fllrlhor ;nJi •• (c~l <luring th. J",.dOlH" or \h~ fan,ily ill Ihe 

1.w :,(il"ri.fi by tile "'nlrol p,olong"linn of tho po.kIlQr .uleus "",1 11", 

o .. n .... )'wl1l rroi,,,,elop,nolll "r tbo lJ-II'"I>ffi n,,~li"n ,i,l,~" ~'hieh di<till_ 

~"i'h« Iho de",-crl Zyy"uryri,/'i4 and ~t the .. "'0 timo T"-,,,II, , uch 

1"",,,,,1ing, ""I, to ",i,1<1l o C1i~l. .. n ,~i.,. 01 J{""li90uolo;,,0_ ... V. ]ol~, 

","I n\ore l'orti.ll1.rly tho .• peei .. or Xyqo,oll"L 

.h ,tet,,1 01""., Iho 11!lk 01 tho Z)"" .. lJoolu;Jrc, ~, now " .. ",,,i,'w, ,,",'m, 

to <liy;,1" n.l"rolly into , .. " ,"Mlmi1",.. 'rho", iJl(·I"no .11 "nt (~'O 

(T!r'IM,",n; .. ~ "Jl(l .l/'''''''pltol,.') of Iho 8iIHTi." g<ner. thnl " .. ,~" tu 
b.'e any righ(, ~'IHl'o'c, to ., 1'10,," i~ the I, ulily. '" uru,·ric·, lly, tl>c e~""p

I1nm are ,,! "'111or irupmtanee, ""mp,i,;ng " U10~' do flOlI}' ,;~ ,,101"011' 

j,01o1,,,1 .... i!uri.n ' ]lNio, th"t "" Lor ho .... giT'" no ,,,tj,I ... lhry "I", to lheir 

• 



~b .... '~jll. I .... " '"",,"liy "'~ 1Il1)" Idd lilt hil l,etio 01,.,..,. I!ouhl",,,,,, 

0 ,,10Y""'" fe .. ~ ... ) .... "...,1/1 'Qd brl1/ftlolti to t1",>'C doubtful ZYgOOol_ 
MUll). Thi. a"",,-ution ,1_ nO ,uteri,! noien(IC to Ih. ~~n.,..) '''~'"·I)I .. 'u 
of til< [,")ily. Tho ""Iy ~l <>byttion II I!J.~ .h .. Il,., ill the Ot"\lov.ci," 

I""", of ""ythiug l;'~ tho bTood p<ludl 11",( "]"""01<'";",, th . mdlLfod 
1,·tn,lo cum!,l", of Ih. mo re 1)"p1"11 h"'I1,·"" 

'I'he );\lnrra ... L~" ... il\.;l . • !rKIi{:"'f'hically ko.Jalod, on,1 ]"1'1'''''''''100 by 
~~!eo u' folio,,',: 

F.m<ly ZYGOBOLBIDAE 

Subfam' ly ZVGOeOLBI~A" 
lingo Z,...o"~bo II.. nil.. CIl" ...... )0 + 10«1'" 
r: ...... ,.,.,...boIbImI 11. _. '-.... CU", ....... poclul. 
(,",g. ~_JJ. o. plio .• ell" ..... l~ '\1<'01 ... 
~ Om ... BcmD""",,,, ~ I ••.• rUn,,,,, ( .... 1.17 1Ipp.. CII~'on ). 1\ ",,,,,I .. 

Subilmlly "LO~.I) "I'o"II'o"AE 

G .... , )< • • I1""bolbin. n. ,0' .. Cl ln'on. II 'pod ... 
G,u .. 1'I.'hol><>lbl" . II. f" .. Clln'" n. poo.n,ly 01 ", X;'hznO<ld. ~ ."..,t • •. 
~ .... Kl",len;. Jonoo. . "" ~~ I . ClIuton ." Otl.Un1. '. + ""''''00. 
Genu. "1'0"0110.," n. n" .• "D>nolo" .~. , "I>'"CI" .n~ ,.ulotlos. 
r.."~. ,""amn",,'" JO" "". S\l~rl .u, i '''"'''0''' 
~_~I ~Y"-Y'!"'''' III""". C.,uP" ."~ UoM ... II<T1<Iall. l~ .,...01 .... 
Q.ou., S t'~'l.m.o. ut .k~ _,..., 1l.lflor. Et.;rl) ~n .. io". i ._""'"-

Suhf.mily IJ REI"A~HJ.INAE <rro"';"onal) 

lOfttu. Dn~""u; .... D_ ........ l"l!,., <"1,nV-o.' a_ks 
c ... "" DttpooOlll 11"11<10. Slo ... 1Il..,,- t .. Rlch_. , 1I)Jorl'""-
r. ... u. _.01. l:lrlrh n~ _ .... Upp ... BI_k /U"'T t ..... ..,.]) _ .. ,. '-OOQ ... JI"""",,ph.'n 1"1., • • u~ _ lor. 1l~""",,",,\aD tK'>M' ....... "".,. 1_ ... 

Suhhtnlly lYGOBOLBIN AI': n~w ",bfatn;)y 
G<nu. 1 YOOllO!.OA new,,,,,, .. 

e.UT""," 2 to ~ rnnt. in )"u;(th ( .. ",)) .n,~II.r), ",af" oc I.,.. ohUq\lIl1)' 
,uh(,,.at< to dong.te dlipt;.~.1 In olltlj"o, IILO ~It"UT< [Tuned«) ml tb. 
d~tul ,;d~ br 11>0 long uwght hbll' ~u,f'i!<:: oC ,·.h·"" (1,.) <0"""11 

<oa~A lobo n', .. ;111 t~c m"<llfn .n~ .nt~.j". l,~~" .. ,lin wdl ,Io,'olop<;'<l 



... il hmaODII\((! hr II. lJ-th.~d thiu rida'e e. en.l, IL. pl>l'tcri<:>r onn ul 

.. Lim """IIlODly . rpt ... ~ II\fJY(' mn,.~ I"",, 11.0: autori", and T<mtnl 
pom. f'oJl. rior lobo ,,1Ip< .!eetlr d .. dtlpool, ofw.. n_l)' or quIto> ohwlele; 

LDtCJ ... r Iv'"' 0"",, urelt d~/l1IoOCl (III tI.~...u..rior .w~. lItdion ",,",s (I'OJ'
...... pondillg to Ib~ Inl.T''''' ,,,Ifill n' II", D8<ri(hiidl(o) doop, wid_, uulllWre 

"" "\no obarply .lrlUatd, 1'O,!\U'Iunl, eu<ndi"i ""' ... IhI..u ""It u""'" lhe 

'.h'~; p<»<l~rU.. wlellol n!l\llUJ n . . ....... nd iU..t.~ ....J. ""'" odga of 
•• 1 ... tbJd:. <\anbly "",,,,td, """ i"q~. ri D' bordering t .... ollght ......... 

laj>pilIg ('<JOIlJlel e<lJ.~" 0' th~ I~ .. Iv~ !he ouk'r "m o. Aa<\g" 1",.,uDll' 

• morn or lett ""dt eo'O<:II<~ hordtr .. oUlld Ille ."i~ri"" .... 01 .... 1, . od I"'>" 

b>rior ndOl! 01 the e~I..!.;ot kt"' l.0 .urflC<! of ~b nl~. On the '''' .. ,. 

~".r.. .. of Ilt~ "III'M, benet .1 ... "" " •• !o.o! tho ",torior, tho d ... ge ~ IIl lld, 

I ... l'<omln~ntlr dc.duped. Ihl, bo,,,~ .... rsru"ularl)' of i t. .""11"( l"'rl. 
1" Ih- h".I~ tl\. br<>«! I""d. I,,,,, .... 11..,.., <at"' .• ..-011.,1.(,,,,,,1, "",,u ,n ;· 

".t..4 rd<., do .... ~'"r<lly ",perin:; , ... ~t1i"&' Thi. ",,",upi ... the out". n.' ,," 

II ,ird . of tll~ )'",I· \<nl.ll q\\l,t ... , AI" .. ,! ~i!l,,,,,t '<""plion II .. inft .· 

liun vl lh. JXI'Io. io. """ of th_ U·a1I1J>I'<I t""" i . 1(>;. 1n.1I ' " 11,0 m l l",,_ 

Sllff~t'" of tHI , pfilltont.lv .. , ..... Ih ur nncl)' P"Jl('to«, ",-"".toulk pcrhip' 

rol; Oltl . ",l. 
(,'e,,"'~po: Z~y ~~~lb~ \/1,~",'~It;~) J IC<lm (Dlllingo). (900 PI". XT,. 

}\go. 11 ·H.' 
N ~tM.r of ,~p"ci .. K ftl"" ... - 'l'hl,ly 0' mo'", tho . .uo.ri tan '1'<"';'" ""n· 

fiIl.u tn 10.111111\01\1 01 Iht rjillWII ~to1tjl. 

a.n,"'" AlIiuc .... - 'J'1>i) 10h wo1l .nd ~~~ .. I "1""'1 "I th. nl,..,. 01 
Z J!!"bolh 8Ilgg«t n L..ilO1lI Ie 110llia "" Iho 01\. h.nd, .nd """loiJ\ Jlty
no'h;J<Le un tho .. Iho<. 'J'Iw. ~,,",n"Wr roPllnrlinl/ of 1J~1I" i. ,h. U_""op...J 

t,....t Thiel> fu",, ' Ill" tu"' ~lfu 01 tho YOIllnn), <'OJ1~,,,,,,t .,,"_n ... .,uj 

modi." lo\>os. l>ul ' .lolll • • I, en"'" ,nod ",m.I ... I, loxo tod "",-.\_Iikr ridl,~ 

;~ d .... lo""d \11 ~"""n ~It ... mt"'l~ rJ lb. 7..,,.-ll>d., ( .. g .. • VlUhg<>-

1>01""' .. i •• .;pitru) tI,., lUI ou~ ..-ol"" ""';nu.J~ th ink 01 urut Wg ,.jib 

Jl</II.... lloreoret'. th~ union or 11>0 .,u".;,. • • 00 medi.n I ...... through 

"""au .. ,c. of th";. ,..wl ... l p"'\lon, t. 1l>I>I'I' <JI' I ... lUlmi.takl.l>lJ mllW

("""'" m all ot tll~ Z),I!Ooolbul .,. II t.. Ilt-n>font, to be . i .... td •• a cIut",.,. 
tt-r'rlic or Ihi~ bmil!" .... I.' 0' ll<J/iia. Jl<oo;id ..... il l. _Jl d",,~loptd ID 
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oliler ".rr"""l"., lor ;ad ... ", .. IlLe 01'(\u>;oi." gO\L'" JOh",II", ~'hid"f\' 

w ,Iitre'""( in oth .. ",_,p<,ct" th.t theie cl.".i~"'tioa ill Il>< ," Ille [ . mil)' 

",'.~ ",jU, clilll" lto/lia OT ' ''Y 01 t l>e Zygo.",lliJ", .,,,Jl]- h;g~h qu""liun

.ble. We mu", <,(\nd ulle, II>e,do'e. 1""1 lhe ""rumon l""l<?"ioll of • 

,["."h.V"'i ridgo ;, no t of it,..1f "(>I"'01\",,'o1y indie.t.ir. of" e1m,c,,,,,, of 

~Ciwl;(' ,dalio".I,i),. 

'hJ.:iug ot1", fe,lul"<" ",to c .... "'ide'" (ioll ZY90iw1r,u j , .t onco ,ii ,t.;,,· 

gni.,h.d [row Ijl'ioa1 l1ollia by in. oft~n f",hl. Illou,lJ ) "t Ul!Dli.,tak"hle 

Jo\'dOpn~'lll 01 • ro,ierio!' 1000_ How.Tee, ' mor" ,,,n.p;"'"lL, on,1 

1""I",bly i]npOT!olLt di!1\'r.nOt' j, th.l tho "I,"", of \~. ["m. le .'!t3P'"'' 

01 Z y!;oboiIJ" " ,d ii, im,,-.edi.l<, .11i, .. ar" pro,-id".] o'jtlL I"Tgo brood 

1"m,'''"" ~ "iJ,;ng of ille kind h" "",n oh .. ,ty"l on "ll.' of Ibo Ilumowu, \ 

I)"IDnClan . ",1 ~il"ri ", '1"-";'" of 1I0Ili'" It '''oX be .. 1,10,1 IIl,t doc 

He",,," ,j,. 0/ tho O!\rljJII"e i. J,dJ,,Jly groator ill Zyvob ui/,,, t.ILo" ilL 

I}'picd '1'<>oi .. o! 11011;,,-

('o~,p","'l ..-ilh f1'Jlr;,h;"'-ddudin,<: tbe ~",u P" 01 11. ;"/,ctUpl,, .. ,a 

lI. liMn"r"'o~i' which i>'t'tn mor" vropnl y rder,Llo 10 II", /.,nil)' Zn(u" 

ItOlbl,h-Il,., mole '-lm1""" iu the p"..,n( go",", i, Ji'tinl1ui,lx,l by tho 

rel.t;I'.·I, ;llf.,,;o, ",,,clopmolLt ~ I\.' 1'",10';0' loh<, ,\ 1.., oJ (lle greal.or 

('<lllti~\" I)' oml OY.Hn= "oJ tb" et'l.ti'e IL> !'TO' 1>0", 0/ the 1- ,,'I"I~'d loop, 

Tht' loIter ill hot '"g'gr* " .,I",elm-" .,111-"''1' ''''-,] olJ Il,e lob", wlli,'" ,,·ilb· 

ont iI, •. , mol' b< ... ", .. ,hon "",10 of til<' lnktio-r of Z~.1obJ)lbJJ ATe o(lHL1'",,,l 

.. ·jtb "I"io,," of f1'y';c~;", would b. lLluc-h le .. unli. o ill II .. hH) gOJLo''', 

TIl<' chi,,! (Utro"",t'o in lobation, .. ,id., fI'<lJl' til(' di 'Jl". ,ily ill thoir ,..,~._ 

lico 1""1,,,ior 10"" •• !re.Lly lllC">llioncd. i, t.hllt Ihe "nlorio, 10"" ilL 

11'~rid>;~ i •• Iuy •• n,o" .1.[", i 1 __ 1, 0" (1;I,e.l . u<1 IUO'" "",. ,l l}" prominont 

/.,.tnr. th"n in Y.tlgobol&d in "'hieh tho' definition of H", ,n(ceio, ,i uc of 

Iho lob. i, """'HOJIly "" oh.«urc thol it. ,lop" "'"J I,. de ,"" iOOd. , ""'rgill!l 

iml""""plibI J into tho 1\lOr. Or I""., ~-iue m.,ginol ('OJl('Hit ) . "\l)"th,, 
dilT .,<n,.., is th ol th" illUOlll.(ion oll1>. , urIa,,, 01 Ilro I,."", 01 Ihe 1"", lorio, 

nml m"lian 10","" ,,·hieb ; •• _<. rule ol..rly ob .... "·,hlo in n,'yrid!;", is 

lTOnlin~ or hut ol,,,,u,..,ly ddormin.bl< in 'I""io, 01 7. yyof)(J{/y,. 

'Ulrioh, " , 0 ... "~ """ee, R. a. P,O(!, u. S, Not. Mus .• )'(11 xn,-, pp. lio_ 
~W, 1tol. 
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A "~n" ;mpOI'bn.l1 JilTer"""" " TlQu,.;1 ill "o HlpoI'ing I ,qn . le ,,"-np""" 

oI t11. 1"0 gOIL",.., ll~mcly, ill th, Io,m QI (b.;r ""1", ,1;\-, hrooJ jXJuoh .. , 

'l'lwngh ",,""pyi ll)! .. ~no ~·hal , in\l(or l""ili"IL' 0\\ Iho ,,11'00, tho 1)(I1I<h in 

JJq";cIl i~ ,In" i, mo l'(' l'T<llH;lI<lL l. H1O", T''g\1( ,dy o\AI, "",I ]l"rliellluly. 

m"T< . hul'l, o\llli~od_ 

All or 1\,. JilfOTon,""" mri";''''''] n, a;oIi"~,,,;'t\ll~ XYfI"oo l l>" !Tom 

IYl'i .. l /J'yrich, Ofe lilcalid.(c<[ "'[w" II.., ,oml,."""1l i. oxl"'Hl,,,] (0.1 

1,,,,1 ""<lain Hl o1\, bel" of II>e l1"!"' 1'" "f n'y",',;'i" ,xl""'''I''''' " nu JI'yr~hi~ 
/jx"' ..... &~; (01'- oil.). Th , 'l""'w, of Ihe ft",1 g1"<)111' ""l",,-,ially rc/Ol"fOO 
to h,ro i, lho Ilqr;cAi" ,10"'''; Kl'au~ foulld in enly Siluri all or,"li, .. 

in lhe _Holli" ",ginn. 'fit, o.r.tp ..... uf oo lh III< malo' "'] Ihe fom.l, lor"'; 

of Ihi, '1""10' rom;n,l 1(, '(Tongly oI 7, . "ill"""",; Ih.1 nO ft""<l]1~tJ o doubt 
oI thei,' « mgolle", , ol .lic"" i , to ". ""1,,1.o.in,,.]. 'fl)(lugh ,i m;lar affiniti.,. 

"1'< \,~, olo~,])" o_,hibito<l b) II, "d""'pla :ron.,,, on,] 1.I1~ olher tm, <pt"';" 
... h,,1t ""n,ti l,, \< tllo rom,ind" of H. l!l'(IUP, ~"In.l), IJ. ,r""~lifua 

Uhi ,,1t .~d I1." kT (/loi/ia gra"~lo"" Krol1'.") "",] n. ,·_.aipill (KTOU>e ) 

-.lIt)""" uf ,"'hioh woro Tel!ln.",] in )90R by UIr;"h ~Jl(l B_I,T I)'{"" 

/-ioW" 10 lipy,.",~ia-il ,",I _ m' ",,,.in 1.11.1 Ihe wt"J" grou]l ;. l~""'" 

ITul)' ,'el.W 10 7,Hoboilia . IIl1 ii, inlnl.ct i.te . lIi "" IhAn 10 1}'P,,_,,1 BeJ

cic~i", Ulllort.~" ."ly. Iho (on" lo 10Tm t" been o"",,,od ill tiLi, group 

ani.' ill II. Jam",;<) t~.t ' " ,riO "" Je' un. ble (0 d""ide ~nAllr th . ! II", 

']>Wi'" j,d • ...-uplo, gr~""I;.f'·"" ,"rl t • .'.tri!'I~ b.long in 7,~9ob,Jb" .nd not 

to ""'-"0 oth er l"'''''' OT ' ubgonus '" the Zygob.,lh;<l",. Of Iho IhT ... III< 

'p rei., ;., 1"'"1"NPfu ""m, Ihe ma>t libl)" to pm •• " ,,,!(Onerie ,"'illt 7,. Mm ,,' 
"nrl X. "';I1,",,,.i '!Hl tl"" \u oolOllg to the len", Z~go'"lo~ •• ~o ,.. 

l1n,]'''tov<]. 

Tit . "",una )!rOllp 01 11,~r;cI,;a .00,-0 Il, ention.d "" pro],,,],l,' mO", 

ol_ly , lli ",]lo Il, . 7.y~()l>on",j", illJ" '() lypi",,1 Ih'grichia, " "lll<l,-, lho 
)<"'u~ or II, !i~naF"""; lor ~' hich lJ iri,h ~l1l1 Ba", Io, ill 1 ~OS pl'(l~ the 

. uoW'nc'Ti, !.en" SI"",j"ffi", [, di,ti,,1" i,he.] by \r .~ill)< "no to lour mll" lly 
",n"'ol,,<1 Ihi n Til .. ('()UT>;"g o\"r th,· . umnli!. ."a , i<l .. 01 tho lol ..,. . 

. \ ,id. 1"'lI1 11.",," '\lI'HI~_d ,;1.., lit. v.lv,,", 01 SI,,,.!doffia r,...,mbl. th o ... 

of ..,,,.Iiaoo,;,/;;,,,, more Iha " 1»(1 .., 01 Zy,"ool14 Tn loot, pending Ih o 

,Ii,rovef)" or ,""'~"'ilioll 01 tl", lom.le form' of th. fi .. hQ1m "p.eio. o( 
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.~I , ~ " loffi",lh< >ul"'rJi<uol Tib •• [""d pOThal'" the only r""lly ~alid Te.,.""n 

lo! lho e""'tiun olll"'li!!r"'ol/;;n~, 

dnothor raU,oT clo .. l), .imuhting gene!io type i , Z '9"~eyric/r.ia Ulrioh,' 

" genu . """"nlly ""t.bli,hod lor loto Sill"i," a",l <",n,l' n."U[ji~ll 'JK'<i .. 

Ihl no" """'" to hHO been d<ri \'",1 out of "~",lt";,, Tall",! 1~3[l B~rioh w. 

., w., b<lie.",,1 ""fore U'" p"''''nt. mo,", t~OTOllgh , lUdi.., 'If<Ie undc","~ell. 

l.ike ZygolJoloo .0 .1", i. Z YY'~"Srich '"' di,tingl\iohcd lronl lI,yrich ia by 

tile d<linilel)' U-;,h.]l<'1 form of iI, ~.,.,tT"lly oontluent nlodi.n and 311k

rior loks. Bul, ... intim.ted .h()~c. Ihi, I<aturo i. ",or",,1 by W'llcti(]. ll y 

\'eT.\" cli.linct o,t"cod ,. 11 i, llI(lr~ or lc:!. Lhoti""Uy Llo;'dul",,1 ill Z ) !!O

,,,lin,, Zygobolba. Z,g(J./wIIJi,m. ,lJjd ZV9"1"~ri,,h;a, ~ll gOl1CU 01 th o 

bmil} ZY!l'J/;cl/)ida, .ad equally ., well or eHn t..tter in suoh olhcr"; Si> 

f'Orj" ,Ii,lind genl)T~ A' Rolli!;, JJi.yg{jI'!=~, and J""".<llo. In i""'11. 

t~mclOTi), tho U·,~1Ip&l ridge is not f>O.rlic~l.orly chu .. ctorisbe of aUJ of 

t~(!/lC goneTo. 

F.xoopt m the latter tllr"" 00"'0, ,,'hieh rod~,,,,. OUT ,,,-,mp"Nson< to 

p;1"onp' 01 '~i,," """"gni,ed in the family ZYg"ol><JI.hiLIO'. ho"lly on.\" chnT' 

"""'" QI the kilLd Arnl .o:r.rle 01 import'''"" o( th""" 1ill .. rl.o omploy«l 
in Lli.e,iminating f"",il g<nora uf Ostrocod. are Hailahl. lor Iho JLl1TfKWl 

of e1 ... if),illg II", numo,,"" ,poci" into dearl)' definabI< ~~'1\ora. Th" 

".,o,,",lli .. of Ul< c"""', therdor<, dem:wd thot I ... t,n"" hitherto negl ect""l. 

alro rel.ti\'ely ,mall diif<r<11eet in olhen, ,h<mla he promot"d to . gr."" 

of imp"!tan"" t..yond thot pre.iou. l.\" ",ClUtoLI to them. AlteT all. Illo onJ)' 

practioalm""ns 01 determining tho .y.ICn!3tlO \'oln~ 01 a chOToetcr i, by 

v\1,oTring it. rohti,-o vcrsi't<nce in no1uro. ITo .. ·.,·C! l,i,·i.ll1s kno~'~ 

bioloii",,1 .i.o:niSco.Il"'\ II,. pr""",.,. of..""" p"rli(]ular eho""'lcT in m.nv 
"l-'OCi", \h.t havo olhor oh""",!e,.. in ,:om""", m,ke. il • val"a!"l, . i,1 ill 

cl ... ifying o'gmi,m" 

O:f grNLoo', illa'-""'.l primar}, imJ-'CrllLnm in Imilding ony d.",ift o,tion 
Ihnt pretend> to ~ nntUTOI l\IL.i., i, the detemlinntioo, . 0 reT.., po,,"ibk 

of the genot;(] origin .nd Llov<lopm<nl u/ tl", ob)oct.;, to Oe d ."ifl ",l. 

Thoreio .... gi,illg LI"" .. eighl to th;" prill"iplo . ~d though lull}' ,-,,¥~i'ul 

'Willi~",., H. S ... '~""" c{ t~o Ch"m~n '3nhlon, ~ Jo1~in . ; l-. S. G<>OI. 
llun-or Prot. P.!><, M, p. 2~~, Ul i. 



of tlO<) g"',""'] r~iJ]al!c" o~i'ling b<h"«ll w.k cn.p.ce;; of Zy[J<lIJOiLr< 

.nd ZHob'iI'icki4, wo nlu,t not yield to tho toml'lolion to unit< tbo 1,.0 

grnll]lll of 'I'""i<£ in one l1enu •. 'l'lI<y "'OTt not do>olopo\\ oo,t of 110" .. m. 
ge,.'(io roO". WblM Z ygou<yr;ch", ,,"u P!'<ll""'-"\\ tho \Jclicll'",,..ikd Ib.t 

it. -!"'"'ci"' "'OTC dOTh'oo /""n IJptool B'Y';,hi«. '1'h" ~iow .... , ",,,cd On 
c"{lrul'",i""", of {on", b~i~g , imila;ly woll-d"·.lo!,,"d 101:.. •. }loll'c«r, 

il>< p,c<cnl moe" ""temi >. in, .. til:"ti~~ '-'lOrn> 10 «lanli,n beyond qUc<ltion 

Ihol ZHolJ 'lI'";C~;" "'~, difforenti,tod from Xlad,,,i. hy A""oolualiug 

/""\ur,,, i~iti"kd in .pod .. I,h Z ..... trimrn.:.. '1'1>< 1'=" lUY b. 

imoginod ao OllO of em.ri,tion tn~t brough! 11>0 loc'Hion of inl.r~.l 

org.~.,nto ~J""r relie! on 110" outer .urb"" or Ill" ,&I, ..... ZY!lnIJ"lb~, 01' 

lh, olh"r hmd, w.o ,1"i •• <1 fronl oon1< oth<r .to"",-",,,,,t proi>llbly Dr<· 
panol)"'_. I. ~ lim. ,.hen , .... 1 KI<t'lMftia< "",,re l><lt )'<' ill exi,tenc •. 

11.; ,,1' m"";",,,1, tlcen, 0 ' 11 .. g"".ti. ~i,li"M.n ... 01 Z~.~ohoIOa I nd 

Z ygolJ'V rithi-a, wo m.y P"'"' on 10 the ron,ide"lion 0/ p<>Il6ible ,trueUl"] 
dd'f('1"enc,... CTiti<ol C"o nlpori60no .10w thd .fen Ihe nlaJo c~rapo.""" of 

tJlC two g'O"]" 01 ,]>Xi .. 0,.., nol entirdy oliko. So fn .. kno"n, Iho 

, nlorior loLe in Zygoo.yrichi4 hIS • bro.der and .n\oriorly l"l1e, b_ Iho" 

in ~ygo~ol!Jtr. Th. do"all',ui of it, medi.n lob<;' . 1'0 mOTe roundly in· 

R,tcd md rol~ll'OlllJ nW,e prolllinonl. Similarly, til< w ntral1'orl 0/ 110" 

confl uont m <rlion And "nleriu.r 101>00 i.o thicker, mor. elo,dod, "loopoT, and 

., a ruk c1",« to th, Imrl.T of th, n lw.. Yin. ny, Iho rnugin.1 Tim i, 

n. no..-or "nd flallcr. 

Comparloono "iUI Z.Y!lobol~im>, ZYU ",<Ii4, HOlon",,"''', "~rl .'N",/;go. 

bol"ina ".ill he lounu on IollO~'jnl1 P'g"" dO"oted ~ lhoir d""",ript>C>n. 

G,ogmphic a~J Stmtigmp~ic Di.,/ribuliofO of Sp<c' ... _ThirtJ difforonl 

lort'" of thi, goou , "TC" k""",o fronl An,"rio~n ond CAn.dim 1"".liti", m 

O.,teTn K orlh Alllcrio.. Many of ,h = no d,,,,rib<'d ' nd illu,lratcd for 

Iho 1\,,1 limo in tlu, wack. '1'0-0 or Ihroo ocl,litiono.l form. aT< roprCl€nted 

by ,mi q'" "]"",im<n' in ool1eetion, from tne ,1111'iIoT .\liver .nd GUll R1~.r 

formotion , on Ihe I _, land 01 Anl,,,,,,, ti. B""ido,,~, .bon ,,,ontiolled i" 

,li;;ou .. i~~ tno gIOMrio xlli.n"",,, & gTOUp of lour EU]'flpeo.n _pori"" no..

rol<""d 10 Bt~ricJ,.ia m'J bolf)11g Ito.e. 
Bee,\1,., 0/ it. be.ring 0" qlle;;\lf)ll' of .tr.tigraphic corn.lotion il i, 

irn)Xlrt,nl to l><ll. tho! nino of tho Al'p.hohi. n "poei.,. &ro found al"" in 



Antic""' ti, Fir. "i th""" >f" ",,,~,i .'1.<,1 Oil the ",Ll" , tal .. ,,( lilll"'~ II'" 

(.aken Crom the l,i7h .. l .ono (~". 5 01 T~'"""o (.r, <:1."if"-'*tio",) ,)! lhe 

G~ll 11i . " (ol'm.lion in Anlioooti, .. 111 _ro ,imilorly {"nllll tog-othOt on 

,1.01" "I . halo l'1'OOuml l«)m tho 1II"ldlo pul 01 tho Cl illton "., rlo; oloped .t 

IT")!,","" in wuth..-",t"Tn 'Virgini.: . nd lonr 01 the ~\'e """0 foun d in 

th." Willi,mOOIl" , bll le member " I the U Nlet Clinton al11.",I""te!, X. Y. 

III . 11 o( ,1\ ... , 1'10",-", ilL<, O,\r",.l. ",'LH ",·i t!, llUmo,OU' 'I""i,"",,, 01 

tho "lH" "",iot.,. of . b/.{J/,lol~"" 1t,",,,i'I'~,ri,,,, til"1 " o"c of the mo,\ 
ehOTrKtc,i ,ti e h .... chiopo-d< of thi , "OIl" in II", .\ pp.hohi." "'gio", 

'J');,o 'lrotig-rophic 'ijlni~~.ne'" ~(the,>, o,currern"" octome, mo", d=ly 

determindil'< ,.);,on we .uu th.t tllO n'e 'l>ecie, o( ZY,qo bollxl commo" to 

lho locAlili,~ al n""hl~l". :"f. Y., "wI ll"~'l\', Yo., ","npri"" . 11 th. 

'poci" of th e genu, lno,,'1.L from the lot"'"r rloc",. AI"" (.hal only h'o 

o(.h.",. Or .. yen in all, have t..en foun d at Hog.",; . 1"" (1' 01 II", tobl 

nll",\JcT 01 'I""'i"" of XH0.,,1b<r foun,] ilL tho Uu" Rinr fon~"lion in 

Ant"mti i, ",,'on. of "'hioh 10m ",",ur "h" ot H""ho;tor ."d Ii," (in_ 

eluding th o four eo",mon t o ,1\ thrco pi" .. ) AI H og.",- }';ll.lly, th. 

eonodions from all of U,,"" plo",', i"dudo 'f""'l"M~ ' of ""rI. ill pcrh.!" 

I"", dli7"""tic 'l""'i ... 01 PR',,"c~",iM allu }lgj""'~l'ri,. 

Though introducing ""mc dillioull 11robl"lm of p.I~O{Ig'"rh:, tho 

<1i,,,,,l Hideu,"" of the pro""""" of th ", .. 0l0l00)), cli,erim i~ .too f""il . ""m. 
10 p;l i,,1 l~dubilobly 10 U", eonel""o" that tho ""I, holrlilLg th"m ill 

Anl1co.ti, KOT \'mk, ~IH'l ,oLlllln<\.em Yirl{ini" . m )Jt~o\io"lly "'il

l"",..,,,, "'''LJ<. 
7.. " ill1nm.'" it {to,," the nyer n.y dolmrtito in w",,-om O"lo,io. 

\\' il]i.m,' reier' thi, rl"lomit~ to IlLO 0o.l_,"ol (ontl"lioll 10,,( iT> O"r QT';~ iQ" 
it rep,"'''''t' • put of th e Cl,,,to,, ~TOlll'. 'J'l>o othor A m(',ie~n <I'-"'ic," .«, 
~Il eon£ncrl to iO'<l, kllo,,-'n to "" L<lw<r Clinton in 0';'. "",1 ",.",l ol th"m 
to h,.lili.,. ill Ilw .\IJ)l«J:.dli.,,, region beh,OCll oont,,1 POl""y)yoni •• nd 

In. oouth ",k."n o" lmnih 01 Yirgilli •. ,\, ,lotou '00'0, ",no 'n' "Oli

mOIL v) tllO Apl'~l.chi"n Y.]fey 01\(1 .\lltio,,"li ~·ho,..., 101lr "'0 k~o~ll a' 
~d of1IJ {nom tb , 1,,,,"< i,1..nu, 1'0 far ll .. 110nu, ;, ,,'11(11)' unho"'n 10 

tho .onlh 01 ]loTlI"",(" , ,, '1'enno, ... ",. 

'W1!lto",o, MY., 81!.,l>n Gool""" an~ Taun., 0( Onta,k> renin oula, etc. 
Mem , 111, G .olo~i"l 8<rl" 'J. Geot",,""'-l SO"'''' 01 C.nado, n, IS. 



""\.0"'<""" DI:C<I~.\ (IlillilLg') 

Plato XXXIX, t-i_~ ;.. 1,1-2-~; Plal,' XL, ~'il";' 1114; I'lllo LXI\'. 

TIro',21_2" 

" " ,*'~l" '«0'" a~~ II. ,c~""~ 1IH11 1ll", 18~~. G«II_ SUN_, C.".~a. Cal 
Bllurf"" .\ .... 11 . _~utl""'t1, W. ii, i~. 

J)c,'I('Np lioft.-T, ·u)[lh o( all '"""'go oor"l'a"" "I II", m.lo forw at",,1 

2_ mm.; h";,,h! o! ""m" ].27 mm. \);men",-,,' ! of lug"'" mal' ,..I~" 01>

"".o~ ~ . i'5 Il\m, Ly 1.70 ",m. 1I0ru.ko t""uL1lonl)" c_""",l mal.,. in ,j",. 

Iho lOIL!(tll "I Iho IOTg",1 """' ....... ,1 3,)'0 rum. 
Billi11g' di d 1101 ilh", .. ,,[c .pedmon. of thi, _,!",,·it,.1J'yric~ia d,"",~ am1 

H. ",ft",-ia, uor i. it lno~1L Ih,! h. m",l,,1 Ally ' p<oO,mel" .. tyl''' ' oI 

tlWlll . T1,,0101' lht c,""" m,\m,,'''' .. , .... ''Oll,!"l'''~ tn dopeHd >o lcl)' "1-")1' 

hi. ~,,,..-jl'lio,,. i ll i,]""lif)'i"g" lho 10<1H' ,do",~1 , .. hy hi"L in m.l"riAl 

",,11,,-\<.1 .. th" .. '"'' pi,,,,, ", <I",." Iron •• -1.;")' llLo 'I"",i '''e'''' ,1"""i hool 
~7 11i Iling. '<t", 1)]'0<'llT('(1, 11 , I".ul,] ..... i,1 fllTl~"r (h.t JJL <1<l",minll1g 

,..hi,·j, 01 a unml.." "I con~",no1'ic form' fmm,l "'lIell,", 01 F.." Clill ~"d 
Tho .l .. ,,,p,,r>. .\n l\"".,;, 1",,,litio' porl1ouh,l,- ,\"",,io11oo hy llilILlli:' •• 

• iTn"lin!; '1"-"" ''''''' ul hi, ' I""i ... , i, tho moot likdy 10 be ilK' '''LlO "' 

tl", OIlO mninly .. ",II,)' lllnl iTI Hili"g th,' d"'M"il'!lOn, ur fl . iI""",! .nQ 

"""'''/<1 ",m id b" tll>' "". IonLL ~ in ll'",alo.l . oLLIHl .. ,ee AI tho plo re! m e,, _ 

t,o",,1, Tb~ ,,,It'diu,, tllm \L' .. 'no~, in ."""1,n",, ,,-i!h 'ni, [''''''atHil,·. 

In studyi nl( 'ho ,1t'8crirlinn. 01 Il<yr4'hia dec"'" mol fl, l'<",,'/a it """" 
"1'1",",,,1 th.1 the fom,er ..... 10ll1.le~ un .. h.~ 01 (om.k., Ihe 1.11,'1' on 

11l ",,0 01 mal,,. '.If the , am" 'p"'-'it~ . AI tIL. lim< p'i1Iit,~, 'HOt. U",,,· 

.1""',iILIL'-"" tit. rli", ,illLinalion 01 Iho .. " "~ ;IL ' r""i "",n, of De}rioh,,,,,,,,,, 

,.,,' not" rp'''''iRl!''' "' .lp""'enl "n~ "' (h " 1""0 ",run",nl! 1<><,,, .. ,)' Imlih 
1L0 l'~rli,,"I"T I,l,,,no .Il.e),,,,, 10 Dilll~ 1:" on L\,,",un! "I hi, f.il"," IQ 

I"<'L .... " ni ... the ' I",irx' iO"nli l), 01 Ihe (-..0 (o'm< ~"'''rilOO bJ hi m. Ifo .. '

",-or.", moy l><: _11 by ('<)lLlI*,ing the TItl1n',"o" ' ngnr.;, i~"'u~illl! buth 

.ac~. on 'pl."" XXXI X . \\ ,1 LXn~, .",1 "i,10 I"om 'h' Joel thul ;Il tho 

m~tnro lem.!'· IIL,- 0,,,,,,1 l"'Ucil ",fe1" m",,' of Iho J)<)!;I-""~lrnl 'ILluu-r QI 

.IJt' ,"1,.. "lLe,,·,' ill Ih e m. lo Ibi, !)<}Hoh;, "''' Llli,,~, tl .. "IT",,;n I I~, Iwo 

"''''~ ",' p,"etiNlly "Iil,;.,. 
TIle 'I"" im",' illll'lrnbl Oil ric",.. :C'\ x I X "n,1 1,X,1" , h"" not only 

1.11';".1 e,.mph hul ,1«, the e"re!Ll", of <o,i'\lml'O Ill, 0)" ,,,,,-1 '1'1", 



flgur ... on Pllt. LXIV oro rep,,,,hlced from pndiCllly unt{)ucl",,1 pll<lw.

l1'!lph. o! Iight and left .. h-... of ..,Ton mol<. ,nd nro rkbl "'],',", of 

f<!lllal"" oolol'tr>::l aIm",! al random Irom thom~nds 01 ox""ll""tl), p""",,",orl 

'p"'im,1l.\( of Ihi, 'Jl'!Ci .. that oe."" on Ihin .lab. of hilhl)' f",;iliferou, 
lililestonc oolkct",1 ~t the .,am~ ]oealiti .. in Anti"",ti at ...-hidl the "'~to

ri.l de,,,,,,",,,1 by Hilling, ""s. p"",ured. The fi.'l'I"" o",m od It> thu. 

;1'0"'''' On Plat., XXX[X reprfRiit gutt~ p"reho "lu,",c"",, of ~in . nl", .. 

of m11"" .~d (h,e. of fem!tk" Tilht oud Ie!! nl.,,,, 01 both .. n. t.mg 

lnolllded. Tl,",,~ "'''''0 ,-"1,,,100 to .10..- U", "ridi"" o"',,,"d ""lO"I' 
hllnd",d, of ""ampl", p""",rnd a, mohh uf the exterior and Interior 

..-hi"" 1"7"IJ ,,,,0< the l>etlding pIon .. of .. iille-8"",in,d ferr~l'illo", 

' and,touo nf Middl" Clinton or;. fOUJld in ""ulh ~'O,tc'II Virginic. .\lJlOng 

th"n "" di,'tin.'l'Iio1 t",,, uriotio" th. ""mmOue' <>:l til< twa ""in .. ilKlb

linguirn'ble from .. erago Anti"""li !P«imCIU of lho 'po"i"", the ot~ & 

,hurler-hing,d form ..-ilh mO", obt""" ant"ior dOrEal Wlglo. H. name" 

d .. i ... bl. for til;" foull,l", 1"" • .1 ,ariety il might I", ",1I"d HIiety por/a);"'. 

A. lho nlfllly rlgm"" of thi, 'p",i .. lx""ill gi len . holl' pt&"lic..Jly "wry 

f"o'",.." !url)'" d"""'iption ."""" unn"'OWlry. It ru .. y h" ~'olJ, hon,er, 
tn rli,oct ottontiOt! to lbe o~"""ding "lU>tancy in ,iz.. 100lJI, and debil. of 

lnlmti(m digplayed by lh...., ' 1""i1nell!. Ih mill' ,Jd tll.[ ~ li\.:o ael(ro< <>/ 

iirlolity to tn'" i, m.intainOO Ly oil (10 otllor "J""i .. oi which IUUy ,po'oi_ 

Wen. hue h .. n ,,,11<,,'00. Thi, &."lemon[, 'Upp<rrlM "' it i; by the l""ti
m(my 01 plJOlogr~phi" ill("trntin.",," p"bop' roquir'" t() «)mince tbo ... 

polNmtdogi~I' who bc\'o IlOl m..d" .~"""i" ,tudi .. of f"""il o,.t",,,,l<ln 
Ih,t thoir .... )location ;nl.o llu'"erou, ' J'<'<i., and (he , nl "" q" "llt =-ogni
jion or ,be "'teo< i •• p",,,ti,,,bJ. ,,,,~cTI.k;"g. 

0",""",,,",,-'1"1. (1'1"'" 01 [h" 'poeio, ''" b{l!n tho Iupitor Hi"or 
!m""tion nf the I.Iond 01 AutiCOl'!ti. It ,hooM """'I in ~raryIllld OLLd 

Pon"-'yln ni " but"" for it 11&, o.",n o),;.erH.j in I'" App.l&"hil n Y1110y 

"'Xion ollly in th, lap.t G,t. Clty, Ya, no,"" il i, fou nd III gIeal nuw""." 

h<>lclillg I tlun ron" of ferrngin<>m, ""fl, £n€-ll"linen .and.lollo ,w,"",in~ 

' l'pTmim~t.ly 2·00 f .. ( oto,·" (be ha .. of tho furm.tion . ,~""""i.t"d 

.",tb it cr" ,~,""i"".1 'p",imcn, of other ""t'Oo{l(I&, "1IlOI'g tlHOm ;;~9"' 

~olh~ ~rd" .nd ?'ygobolhiu "",o";/I{" . .\1,.-, mm,.,"u, "l""illJ<'m "f 



.~""pMk"a .'""rol~,,,Ia Ul;rid, ~nd ~ "n.11 ;pe<ic, of TMIDcoii!u 10 
nnn. or i ... In I<llgih. nuth of lho"" ["..ii, an> ;';mii"iy oha,."otc<i,li" 

(.r tbe Z. d'lfl((> w ne, .,hi<h i, rl."", n<'>l' 11", tur of we I..<l'lt'CI· Clin[on. 

ColI,olwn.-". S. Notion.i Mu""um. 

ZYOOOOW.l. .nUT.!. ~, .p. 

f'ht~ SS STX, Fig" 1U-11 

1!"".I"iplw"._I.ellglh ono I,cigh, of lour '01."". ;,,.pccl,rely LS ,,~ 
LH """_, 1,63 hJ 1.CI'J mIll., l.G~ hy 1.00 ,um., anu 1.,,5 by LOG m,,,. 
"l""'i(", La.oo. on ,b: 'po<illl€m. 

Tbi, ,p...,i." .lilIerz \Jul lIlti, in oulli,." [rmn Z, <";"t.la ~'ith ... hid, 

it i, ,01lL,'li,,,, .. """J<'ialed, 1m! i l i. rooilily dining"i"",,1 by iUi lUnch 

"",row,,·j,.,,,I,,_ '1'1>< l.-.bc •• nd i~ f",,1 tbo "hoi. ''''',' ""thin Ihe ),Qrd,·, 

"" .ho fuller, ~i'-i"g lh. "he"! ~ lllucil I." cml<i "I",] ."""", than p.,uin" 

to it. m,,,o prohf" "unte1nI'0 .... ')'. _ .... A mailo, of uoail it "\aY 1A .d(le<l 

Ih.1 the '11->.11 01'(>1 ",,(~t i, tbinn« ~nd ill pori i ... ,ha<ply d,Gnou, the 

''''It,"II~l<lio,, uf IlLo I.,,,]' e>pot:ially being indined ltJ obrolo""",.,.,. AI ,,, 

Ih,l II", rlu,,,,\ an~lo< "Ie 'lightly ,nol'O ongul., , nd tbo ",e'~)l" "'" 

>{I""'wh,ll,,, t/1,~ in Z_ "i..lol-". 

rI",""tw'-', ._f'UY70Y. ,,"or the' Lonnd.'Y kn-,,'n tho Lo,,-e, . ",l 

)Ci,ldl,' ('li"lnn (WC1hAhly in h.,t/1 ZY'f'l"oll,,. okwm and ZY!J<luo!blf!a 
,,,, ,,,,,,0/,, 'und) .t Got.., City, Y._, . l>:m! 200 feot ~h<,Y(' Ibo "." ol t)", 

f'llnloll o"d 8 mil .. ",",Ii> "I J\ill' St""" r.op, Yo., il OCl,\lT!'CU aLonl .,0 

fC<JI ,.,,,,,.th the i<011 0'"' 1",,1 ill ~.""",ialj"" 'OiU, • lorge< ond rcla,iTdy 

1M .... elo~g"," ,·:!riely. AI", in (10 :lIiddl~ Cii~!on (,~(t.!li~oiMl{J;M !.lu 

.one) a[ CmLlhe<I"Lu, ~[,l.. 11.1 f"'l obo" the 'I'n"",1<O<O "',Jl(hlm .... So 

[." ., kno .. " the "1""1"" ,,,.,,,, wr)' CO"". 

Pollcd,," •. -U. ~_ "",Ii",,,i )(~'"lLLn, 

ZY,l{)J)(I[,M Em:<"'H n. 'p, 

rial,' :':::'\.\1.\, I'iw_ 1·\ 

iJ .. cri~jQ~._l~·ngth .",1 I",i~hl "I th. dght ,'.1>,' of A ",.10 of " -<la."",, 

,i ... , rc"l~di "I~, t L) I.e; nllE, ; of • "'", lie. left vo l> e, 1.7, by J _ -.0 nULL; 



01. Lo'¥" IeIt nl,~ or IJ.., /, ... ,. 10 ' .. ,m. 8.30 by t.W mn, . ~""";" i>L<od 
till lou, "l"""m." .. 

'.rh01lgb <lbubtJ,,,. d_l~ r<)m~J I I) '1~1 ill .... m,. '.'p""t. inlo,," ... 11att 

m OOIr.,~I<,. L(~~"'n X. eriotot" ."'] Z. orel .... Ihil "I""i .. i. ''' 'il} (l.i ,. 

("'.I;"i,l1('d hy ils rd. til·.l~- 1(1"'.1<'1 hdgh\, T1,,· .,",e ... " """de' i, nol •• 

ITj,1,· ... nd 11>0 ("""~!ly "r t h ~ lobdt ;nMT "'~. or tJoe "I< ... i, '1)1'''' 
,·i.I,ly gruot..·, Ihon in tht· rUm"," ,..hell' •• Il, " o~J""'ik ,..,,,,I itian in OO/h 

_!~, t_, " oboer,"",1 wit(", e<i.",.1Iy e<lrupuod WaD U ... lott;.,. l'N~~<' 

l i ...... ldy th~ t.cigftt 01 t1., .... pooe i. gt«ier than iD ""Y oth.r '["""(0 
of d,~ Fn ... and t •• oilr. 'l~u.. ' .... 1, in c(mM<hoD "iU, u..~ ~l'1'n"i"",' .. 
bil..r.-.... l 'lutm. iry oJ til' <.tI,,,,,, "'10"(:,.11, ,hOI<' or u.. ......t~ lorlll, gi, .. 

thelU IIJI u""nmmon l." ""'" .~.nl>Ct. 

0 .......... " .... _% ror Ih,. 1)'«"'" Lu 1.r<"JI nboon..:! ""Iy in ... n .. r.-.J 
t.n~lo"e hl~" 001 of • I~n"rl In 11 ... ""51 ..luI'" of "flo_I )f""nl~in. 
11 mi],.., """,h,.",,\ or C1wrry",,"u, ]' •. 'I'll/! I"""tion of lh" bt.l j, ... i.1 

l,y lilt rhlrl ... }lnll .. ilo,' ''<Il)",~or, 10 i)., nc,,", tho l>..>< "1/1,, Clint",,- A 

""'nbo. "I olher OOll'a<'Oll~ .. o .,...,dat,~1 on lh~ """ .. I'Wl't ... jl.~ Z. , ,,,,da. 
"",o"g which Z. roN"'!"". 7,. re"'ttr, /' . • lo" ~QI ... "",1 Z. li ... ~"I" ~", 
like ... i,. '" ttl 1 no~-" ""I)' r", ,,, th;. brd Ind 1~ li I)" E , i,lendl tb , """ 

(it Jlyoilolll<l .. ''' ~, ""Ll~) i, ,U,I;",'I '",m ,))~1 Qld~r Ihau '''! of lho (,li~IoD 
O'I !'lW!O<I ,," .... .,I""",-"d ;n lh~ ><>C1:luu IT ('n'nl ... I~" ~, )Id , 

C~/f«Iw..._l" ~ :'Ii.t'~n~1 l] ul'!~l1" 

Z""""",U.l "~MI~"'U II. ~IL 

!'hoI. :\X .... \:\. Figs. ~ Go 

u...rripl", •. -Leugtb .11" h"l!'~t 01 • Tl tL~, ~ rilhl n lre Im.le). 

'dpo&t'b<cly, !.'1'~ nd l.~; Ill/n . F.oloo(i ... "; ..... 1.'" /lvo l1'""i",.."" 

'j'I\l~ IJ'I"I" i>. loft ,,,1 ",;\11 7,. I"'(I~ and ,·>ia.nU! 10 "~lI .lli,,1 I~ 

it. ) 1.1 ... ""I! h.,-. hun ""'n, ond \h~.n .." o""h.t I •• gor 11I.Ll tho 

mAl ... of Ih.l ' I"",j,,, lh",,~" .till ", r,,,i,,, '" 111." lo Iho rOmt Ie, ('r;I_io.lI~ 
"<>tnl"""'] 7._ mri.iiua J /o""d I" '" P'''I''",;"". l.d)' h)LI~'j·. it, ,,"!line 

~bH~\l" .,nd 11,,· junction "r tho- autr"", Md do, .... ) "1..-",, [l~'l""_L.",lu. 

'j'h~ l""'I-<)" .... 1 a~gle i, mOno "btu ... 1)" ""l/Ut.r "r ~acr<'''' Iy rou'kl'"<l. Tl,~ 
~"' !qu~ foeu, ."J ,..,.,ta,,«ul oc .,,« .. i~f ~.t"'''''I~ or I"'~ b'n,,~ ,<'r "" 



0'<1,,"11)' \cell ill diSli".:m,hiul tho _'I.",ie", ! roll! Z, a,.d~ ,ad Z. <M;dolo. 

r Olllpo.ril'<)<\ of the flg\1J"L>O <li""I .... ot],or ,moll Jilt"te"""'. 

O'oYr>'me".-:-'",,, th, l..,..-, ol the Cli,,\on, on 11lo ... l ' \;'1 '" or 'l'u",,~ 

~["l!Ht.j", 11 mil ", . o\1thw<sl "f Chorry!o...-n, ra" whore it ;, """,,,,iolOl] 

"j lh Z. , .... ,1«. 'I'ho 'l""'i"" probahl y i, .h""d",II,r11' "' [I" tYl',""-<,,,m. 
prj,i)]!,: "01",), of ~H ;mliri<l".h-woro ,n eont.inul in 3 OT 4 <ubic 

l"e]I"" of rook. 

(,"fI"fiv~._lT. ~. X.lio".t )fu.Cllm. 

~YOO''''1.1t..\ "',,", ... , n. 'p, 

PI". 'X.-':IX, Fi~' . ,-~ 

U .. "ril,(io".-T~,,,~t" ul I,,~o righl ,'. lv. 2.~1 mill" h,i~ht oi '",," 
l,H mm, j'''g,h u~ mIl .. , ",,"lllo1t ,'~h'e 1,B! mn,., he.ight of Elmo 

,1~ mm. Sp<;<Jief {""ll,lod nn "','" 'l'oeinl!'''', an m~]"" 
Th, main ol"ntetcri>tie. nf lhis 'P<"';M nr. (1) lhalll'" ~l""lo'l heighl 

of ti" ,·.lyo. lio' in rronl of iho ",i,]olo in'lrod of bO]lind, and (2) lll ol 

,i" o]Ji'luo" ,.,illg " of Iho "Um", am]lolw. i, !oT~'""d lrom the ,kmum 

i,,'I""<1 of ",eh',,.,:J. In eon"'-'qu.n,. !h. "Ilterim' "iJo 01 the 0'""1'"''' 

is li~"ly to b. ,"hu lor ll>e 1"",ler;or. A< U .. .., "troot<1inory pceu li"i ' 

li,~ haw linl mmllod !,hrougl\ J;,lnrti"g pl'\"~UTO, (.100 'l""'imem '" 

lH.r\.:, d "n'" 00 "i. ,.", i . "'p,e,"",,,i,!!;, a !pocieA bv ll,e,,,,.1 '-M (]'-"'pil< tIl(' 

!od 11"" 1U nllocr ""'I""\> U"'J el"",ly oUmuh"o (1le p"",,1"'B Z. ",,,i,,if'm, 

IIM'""OT, OW" Ih"., f,,"" ,Ul'o'b 'h,1 ''''' mool macl.), .Ii],;o ill the "rt, 10Tm. 

"" )'ot "01 ,atied! the .. mo. }!""I of them uitfor ill l'rnl",,'1iua a, ,hoy 

or" . ff,eloli II} nol ollly 11" ,Iiff"o',,-"'" i\1 outli"o nnd ''''jllg IT><'1lIiOJ1,,1 1m I 

. 1",-, by tho 'koide<lly g""t.'r ,ol.ti,'o l.n~t~ o( t,he 1·.l1' .. 01 X "V"." . 

. b • m .. llor of dol.il et',,"oming (110;. e"'I~,i"e ou"! ;", , it ;, \\'0]111 

n.,,,lioOling (10.1 '" 7.. '·n"', .... 'h, poo'!onoc p~rt of lh. boro" i, Ill"")] 

mol"<'. norm",l) rOl1uu.<1 Oll<l U\", II", Im"er pa" of tho .ulo,io! odge ,,,n"" 

m,,,.,, ,hncl'l)" 111\" tho \',,,tr"1 port , "1".,,,., il'l 'I,"i~ht uP""']lO.rt l",nd, 

,l",,;dodl)' bo."h-u,,1 ill its ""lI,..., '0 In" . n;p<'la! ",",om;t! uf tho 111"1:'" 

ruethor. ;l ,h01l1<1 boo o"'-<"od W,", lb" l'"""\'e",e lml'e! I'orl 01 lbe 

l~.,h.p"l ,""" i, ,nHI'I)" ,leunro .1", "', ih """",1 ,i<1.",-, ,h .. it form, , 



~ thill .le,·.t.(1 rih ,Ion;;: tho uP!"" (,,"ge of Ihe wide , lopIng ~"",roi part 

of th. loop. FillJ!lly. j udging from tho mllori.1 in luud the ",or.go 

a",,,,,";on! (u Z. ",ri.nifefIJ .'''''00 Iho"", of Z. ,0<"',"". 
C(lmparecl 'nth olher ' P""!« dt",,,i),,,,l Otl l',,,,,,linll" POIl""", ;/, . • nct', 

i. found to ho '~I"tirely hig-I," " It",", eqo.l-..,doo. and more <rocl. it! 

lIel .. ,,1 n;p''''t. T,, ;/'. arct" the bord.,.,;, ".rro",·.r, Ihe ""no"i lorm more 
n"Mly biloterally ,ymmdrjc~l, .nd \he c'(Inlou, "I il. ,'.h'e", ~10'" OO<tYO"_ 

TIl!' mo", \' . Ih"~ lJ-,h'p<d fot'm 01 \h" creel itt Z _ ,ri,'law, ""'llbinoo ,dth 

the .m~ci .. od "ppcarnnco of i ls Hh", and brood conC1"" 1,,,,1",, r"nd~r< 

c"nfu'~n ".ilh it h'ghly llnl'roo..b le. 

OCCT"""'~C" .• _$",[)"";/,, ''"''rtJJI" ond 7.. cred!!. 
Uo/l,Uw...-U. S. X.a",,.1 ~1l\",uTll_ 

ZYGosor,E,i no ,'GAY .• n. '1'. 

Ph l<c X1,. 1'i:,:>. 1:0-17 

D .. cril,[io"~T",,gth of. m"lo \cfl nl~e ~.2~ mm" gren""'t helgilt of 
MUle 1,0" mm" longth of hiuge li~c 2.fjS mm. Sl~,ilor ", ,,.,,,r.Hl€nt. 

of tJle righl ,'.h" of " 1="10 go,e, rO' I'('di,dy, 3. '" fi~d 2,03 mm. 
SJ>"Ci.,. t .... d ot, 1,.0 <p<cim,"", a male . nd , /om.lo 

'1'h '" i, ~ brgo .~d e~lr"ordin",ily dong"te ~p"",ie;;, tilo propor tiOHoto 

leugth I"'iug ~'or thin in ony othor no"- k~,""n. In ontliuc tho \'~hu 

uf lh. Itlnlo "r" &Highl "iong tho hilt!;", "-IT g",~U-,' ,o<ml'U ou ille • .,ntfOl 

"dc, -.nlh the .nlerior Nl<ilmt little nRrroll'<r tb'll tho j)(iQ!.erior; IJut 'ho 
l~"g" J",,,,,1< ~,t tl,,· r.,,,, l. o, c .. bang. llle ,·,,,I,al edgo Ollftici~"lly \() cO"'" 

;b 1>00'0<;", h.l( 10 'PI" '" con,id.",bly higher tha" tho ""toflor half. 

'!'hough til i~ , tl>c 0'"'-""\ io fairly di.linci au.! ,h.,-pl J I'idge..! " tt tll" Hu,ior, 

but on ,,,,,10 of tho intM"ior, ., 'ho"" i~ the illmtJ"'Uo,,1I, iii. h"t ol:""u,d)' 

imiio,Wl. Tn gnlta'p'r'Oh. "-I""""" i-ll,ott froj~ t)", eluply "'01,], "r Iho 

oxtCllOl. the !IIll.do, ,ltllllH,li'lJ \"1",,, ~n(l Ihe c"",1 ",,', ~ot mnt<,'''II}' 

di,T",.n\ f""" lhc .ame port, iJ1 7.. li",I"I~ (""" PI. X t" l 'i", l~). hul 
tlto l'(). ~"i,,, l,~,. i , thi,'cr bdo~', ~~>rc ~"m!)' obw\el. aboTe, "nd mOl" 

ob tique i" '",,,rl. T ilo , ntorior 1000;" tl1ic~ , ,t. "nl",ior limi", i"J.~ni\e, 

"ltd ll.., ' lop. itt (h( di",-IIO" rotlter ~"nU)' eo,,",'x. Th,', NlnOHO oor<lo,', 
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th<>ugh ihollo ... , i. airly -,rido On tho o~d. but " . rr" .... in tho ",iddl€ part of 

tho ~onlc.l tid"~ Tho dO""lllllgl .. rt'" . horp hul Lolh . ... "'1(]" Ih. n • 

right "Ilgk 
TI .. gr.at longth of it, cun"""" and \ ... h "" will nt OllOO diotmgui,h 

Il,; , 'l""'I"" fcam . 11 P"'YlOu.Jy dcoccib<rl form '_ S"..,i .. thought 10 l;.e 

no",", r<1aliv,", aN X. !imMta, 7.. hll"i, X. parijifti lll, .nd 7.. !Jim""u, •. 
n-riptions &~d corupaci."", ... ilh th_ "1'p".r OIl fol1o.i~g p.~ 

OCOW"1",,,c •. -S.,,,,, •• Ih. pr"""ding X. CIlriMi<> and X. ,,,<:ta, 

C"U,d"""_U. S. N. tion .l 1In"""In. 

ZY()(IIIOLIH p..IJIlnYITL n, 'P' 

Pl l t. XLI, Ylg. ~~ 

V..,-criplion,-r",ngth and hdghl of til. hdoly!,€, L right al .. or tll. 

mol, fo'm, . oopeotiy,l;i, 2·.27 And 1.25 rom.; lo~gth of hlng. line of .. m ' 

2.20 Inlli. 

This , poei"., though probably in/orior in , i .. , ,emind. g",atly 01 

Z . .!""9al~ -..il1'1 whic!l, hc<id"", i l i. fOU1!d olid with " hl,h it ,.. ... d tint 
Nnfu.,cd . Lnlor, mO<o oor"ful oomparillOlI, ho-...,"r, co~.in~ tho AUthOr> 

!lUll it ;. porh.p' no 1< ... IiI.:. Z. pulcJt ,Ila-".,th .hicl~ mOToo~or, il 

"1'"'''' 'flUeh ))ell« iu diru..,.ioll o-------<l~d tl1.1 il ""pTC""~t' ,~,",her of 
lho mo.n)' ' peoific lllodi~ .. tiOllil into IO'hieh In"'" Cliliwn O. traood. Qre 

di.ioiLI •. C<olllparod with Z . • loNgc<la it i. found 10 0. ""mc~·II.t I .. , 

d""n oul, lhe gCMI''''1 hoight in Ihnl spod .. being apPTO<Jiabiy I"". thall 

half tho I.ngth ",b.lU' ill Z. p<!rijinild Il .. longih i. cli,tiMUy 1e-I!s thau 

twie< the heigh!. Tho hinge lino, on tho ooul"ry, i. l'roportiooltl'ly 

1""1[Or ill the l~tte',. ooudit.ion ","ulting from il. moro ~ ... rIJ "'Nanguinr 

do",,,) augl"". Yurth or, the tlO'O end. or. enn mOTe nO'll)' "luoi ill 

"'" an d f.,..m ,h'Il.'" th_ in Z. don~ala. W)",n it """n." '0 the fann 

""d di'p"" ti o~ of 11'10 k>bu, O!IjlOoially as th,)' appear in , .. to of !.he 

i~t.rior, the t ... o , pod •• dilfcc in little Ih .. ""aid not natuullJ' follow a 

genec"1 r.o.uelion of tho ICllgth o! Ill< 'M"r'''. Th. only ol:oo.eTnd 'XOOI'
\i011 i, Iho! tho U-oh'J"'<1 or.", i. I.", ,leuly ~".blo in Z. l"'"finil<!, 



II,~ .1ill" ..... <D"" j".,ng in lboo dOrt<t'oo .It ((>1ld,l.iuD, pro,aili ng io Z. 
p~lc~tJI", 

O'''''"'''''''~'ln! •• II>< J"!oc~li", 7. . .;....; .... ,,,., If, ""I~, and /f . 
• l,m'"", •. 

r"u",,;i<Jn,_U. s, :~ .. ati,m.'l ~l"",'um. 

Z~OOll'JL"" tllllUU ~. '1'. 

rlo.tc XI,I, }'i, •. It, U 

1I • ..,r;"I"".-I ... ~ or old! ,.h~ ( .... I~) a.l l mw., hoi)!!.1 or """,n 

1 6-1 "" ", :;I"""i .. '-I "" a,~ "1*'Imena. 
I D .J .. and ~1I'J'J.l rOnA tL .,. """""'iI ."",wbl ... Z, </hflg.wo bu, d.ra,t.<l 

cvllJplfi""" ,boll' imporlam an.J, ;lIl~rr, fO.II..op,""ou • .1dT.r<'II ...... 0 /111<' 

luw Ihn ~t Jer.lopm~ o. of tl'" Oallj(" ~D,l .... ",.,.\~ m.'~ill.:ll "<1l
IIP)'t<'i.ll) ~ol:obk "n I )", l_ltIri"" ",I-Irup'Il'I> 0 '1ri~illgly olin,,,'nl 

""I"" t II> >imilaT ~,. ... , 01 II><: tll'Q ,)>C<i...... 'I'h,~ m.y 00 """n by ''''llll''''''.I;' 

}Ii", n and 1.~ 'n 1'1.1. XI,I .' M tho o"lI'tlor .JJ. tbe rim i.o mOl'<' 

prominently on.! (lhTujJtly ,,1"'01('01 ~",1 the f' ''n t odS'" POII1<'1U(,lltly m,,,, 

fl~t\J t/lirhnod in vic .... ~I th e drJT"') or ~N,t tAl ffige, t"'n in Z. ,!o"!I<lI~. 

Th' ,,,,",I»,;or Ml'" .]"" ,Iiltol>' In being ''''''''''t" k,.. obli'I"", "'Jllti,,~ , )u , 
W !.h,- ,IG""'] .,1,,0 •• ,,<1 ..... ,1;'p,_1 !~~I it> '"tj,~c .hup ",mtl,it ""If 
!'ITOI~,I .-'1" ond "I_r I r, th" "<I(- ot th~ ~ .. lbo .... m«i,an lobo:-. 'l'I,~ 

ptM't<'rioT ... k" •• thH.ot" .... ·, <lill"e ... 'r ...wpon,l,n21.'-;D be.og """"',..,... ~".l 

bM.1~' ""rOlled. in it.. d<»'lll .... [f. Olh~, I .... 1mrorlllnl diff~n ........... , 

00 111>1.00 in ""m~ing tilt iUU(l noll o..... 

""'''' M the oth"" '"""tOO h.,. ,) .... ,iborol ..... 'n " ...... "on,.".o ""'101"" 
unQI,,.,l '''TO IU dlni"I;1l".)un, lb'l'm Otoly Z. """"'"' •• -hi..!, i. JounJ in 

Ihn •• "'. pi,,,,,,, of ... n.J.it>l~ ond " Il",us!>1 lu ho· ... "" 1Il"'~ trul} ,.bl"') 

11> Z. Ii .. !.>!., thou Z. dUQM~, D,al' ~i.n '''Y tr""bl •. no'n~.,... M 7.. 

r ,."",, l'llmmvni y cl ooo nQI gl't1lliy e'("'('(\ ho~ the , iX(, 0/ 7._ li'N/;oi~ tine! 

, Th. ".t'"d" .... '" ~ t..-~ Ill n t""o,. '" h . In """ . ",oll ,!'. " to 'h< 
10" "'_t .... '00"'"'' " '" .. ,,"', Iho <_,,""'or '" tn , Q"' ,,"'!"Co., ,h. I.tto< I, 
'oUn f'''''' ...... <If t>. ,."n..- or ,I!. otll" I"to,l", 00. ... "' l. Ii .. ...,,~ 
dllfot lrom ,..,_u"'I~"' "" the . .. ",10' ot ,~ ... me 1"~I.lh.1s oftlT In "' .. 
tb~ .~."," .... .. th~ !«. oroo t. _."ht ... M_ 



rm""ri'<IQO.~ly , •• d'w"Cth ""',t., fo.n~ tII .. i, .qlllnltion 11M "" rar 
I'.""oc\ 1l"'1.p.rat.,~~lf a~y. 

O~.-(.·II:<"".~. Eaol 0101"' ,,/ TUM<} lit., Ii Ill;. ""ntlt_1 

nr C"'tI)"l<IWJI. 1'l-
C"uod;"""_U. ;.. '11.1;(101.1 )i UW""L 

:r.n· ... Mou,. Bt,"", n. ' 1'. 

Pl.", .\Ll, r., .. Jr.·M 

D=r'j'/;"""_l " th~ e'.u~ of tho .nuno',.ll oj m ..... ., ..,d '!bo .. ,U!-I 

lh. ul ......... oj 'anal'on obOf,,.,.,J. rnCII'UTtDI<nio of V""t .. ll.ngth an~ 

"",gbl r'p l.n hi 1 mm., 1.7~ b.l 0.98 mm., and ) ..!:II by 1 mm. In a 

1 .. 1;10'0"" l.ft ,~ ... , 1''' .... ,. j"g ,1" ... id. ""'0' bot,]",. lb •• ~n'" 1lI""'.'"tI'~ 

",,,,,, t, ,il' I.S? by 1.1n "'111.: and In ~ .... , of d" 1,01.,,0. or & I.r, ,'.1,0 
"I • I,ll LO '" 2.l~ ~~ 1..1 0 mm. 

}""rl·ul'inr. . .. 1' .. "<1,,n)Q,phl ~r th" ""~I 'J"!!<i" (>¢!'1lT by Ih<o I.]'",,,nn<l. 

IQI;. 'h ..... "' lh Qth~" () ' (<,oo<l., ,n " Ihj ~ l. ye, of ;",11 "re IJ ill g ~oo11 1 ~ 

f..,1 OWl'. tho u" i" 9011!1l ~f II,. F r . n It,,o .. ~ cr •. ) or" t...l. 'rh o foo, ili r ", . 

01Ll o~ 11'0, "ull~te<1 jn qu u.bty by ~tr. (,.'h .,l" lh,lb , 011),0 U. fl. r.oo
Ingi .. ll'il1 ".~ .• 110, ,.h ... ", ... , tAko ~ Ir"ure ill n.~lj!ljl" 'h e ' I",,;e •. It. 

,h.,. .. ,·!< ... u ,' , le .. , Jy b" '" llht "" \ by Ihe ph ot~,"ph. e ill",I"lioll' ill 
Pld" XLI. n,.." j.I , . j UI]j~ .. \l.ui:t U~, 18(:1ltlQI """,tom'y, II .. ~ gl"'''' . 1", 

. how 1M It.;~jugly ~ i fl'efl'''l . l'p .... ,~I"Il ... uf call. of It... int"'fI)T, O~ th~ 

.,n. hond, .~d !eotil ..... u• <.rtm)~, ... .,11 Ih. ,~lItt. In tho 1.tl~r tno """ . 

,,.. .. bo< dtr i, .~ry wIJ. ~ n ,J (\,. kllool<.,.,.. .,thi" it lal""ly ..... m. \co;. 

''''''e~ d .. n In th .. in~ •• I .... (B'IO ... ki.~', 'RM"UI(f, .h,,~ f_ d f...,,~ 1M 

m., .i~ l1"~ ..... 0<1<,,11&10< nl(li("'I~'G uf the K(ool width "I W ""nlee "" 
po<t...-t ~1,tll~ 

'In.. Ib Ler,,,, ,nt., ill ~I,,(b Ctlnd' (lM,lI but. I .... of tho .pt.'Cimcu., 

in han,1 ...... p ............ l, . , . ~I.'np~~ t'<l""f*nl orlt\' I"",.,...ring "I .... "" 

l/v .. lIe"" ... 1 t('lm .n'" Iol .. ", ... n t\lgl!""" olrll>i \i"" ... ith Z_ dOfOg«£>-. hut 
<III .""", ,,1 u, thoi. o!OR$tA1lI1J .. noll« dlnl<ll.lion • .." """" mach .. tlI. 
""""'l .... lvlI 111. 1 \hi: h'o ... 'l'<' ,r.c.Uy ,]it1intt.. Cril1 ... lIy OOJDparro thr~r 

end ..... '0,,,,,1 til ~ 1_ D<:arlYlI<lnal in bti~,t u.. 'D~rior being D~l OIlIJ 



Ji.li~clly in/orio, to tl>o p""tccior but .hQ diIToront in form. 'Ihu" 

"·h,,,.. •• tho po!'terior hal! of Z. hU.., m.y bo jmlly d"""ribed ••• d;mi~u

ti", ropl;o~ of tll<! equivalent pari in X. ,!cngata, tl'" ~nt.nor bl! obvi

QlI,ly i, nQt, b""*,,,,, (1) it. heighl ta!"'''' ro",ard, (2) Ihe onlol"{l-'-',nlul 

P"'t of II", outlill< i, moro gently rUlI'ed, .ad (3) lb. Intuior "dgo mOre 

ne.rly Terll ... l, it. jundion wilh lho hinge line fornllng l"ae tJ(,ally a 

rigllt ongle. The IMlgth of the cast aloo;, prop<JItio!l.tt.ly l ... ~ ll .. height 

\)<oing gI""t.r than b.lf the length, where ... it i . I ... than hoi! In 

X. ,1""9010. 

Wheu it comes to .,.terion;, n .. t ... o ' 1""'1"" nl .. round to Ix! ,"dl." fery 

JilIe'onl. With tbo "'ide honler intact, tlw smoller Z. liul!;, i.,., much 

. bOTter and Iho g"noI':ll .. pod.., dil!,,,enl th.t near .o.Jlih~tiono wilh 

Z. _!.myata would 500,.,,dy~'' ""'I~d,"l. Turning to oll",r I,O,,,ibk .lli .. 

the ehoi"" OQ(Ju ~'Tr"~" 10 Z. eNI"",", lho ",,,,,,,.1 kno",n rdali,,,. In 

:!aellh"", i.lilll" l"~ .. iu,", th" 4llgulOTity o! tho dorsal ongl"" to dlMingUiS:h 

pedocl "l' .. dllWll< o! Z. 1>uU~i from ",nil., ,,"umpl .. (0. '~"rreoponding 
gult.-po,,,,h, impr=ion. of Ih' ",,"''';or) 01 X. ,";.ful~. I~ tl .. l~tt .. , a, 

,hoWll ill Plot. XI~T, th ... , augl.,. ~Ie oorncwh.t rou~dcd or .tlo.,t mol't' 

obtu""ly ~~gul "r. ;\ man:; olher <mall ,]'[fo"mc" it m,y 00 ol,...,n.,] thai 

II", ""n~lur. of t~ o U~"'T().~olltn] h.1f 01 tho ,,.]ge of the oordor 1> more 

gent!" An,] th" oJge iud! thlnner .nd 10 .. cr",,1 t]Mn in X. c,"",t"I~. 

C.,u, of tho inlerior '" mOre .. ';Iy dii!ll~gui,hcd, th""" of 7.. bull .. '1'

p""riI'l rehti",!y i110r., ,Iong.t, .n,] !ll{J," di,tinclly brori~ 11 tQ,,~rd Ih o 

tro~l. Such ",.Ii; "'hm, lell in 1100 outrounding malri~ conl1!1 o~ ly retain 

an impr"""ion of Illc inno,r <mfa,,,, of tho flallgo (out~r border) a~d gi;" 

on idea of it , ,..iat!, and 01 tho oxtonl to .,-h",h ;~ vroj""[' bo.'yo~d Illo 

"'nt~ct Bdgt (= Pl. XLI, Fig. 16). Finally, Ihc bn'od J"l"on 0/ tho 

lemalo 01 X. bull .. h mo,o prominent, reldively lorgor, .nd it, ",i. 

mO,c n.,.rly hori,outal thm ill 7.. cri.lota. A" . ruk too, tho ok.,tion 

o ~ it.. ""mrnil" eml'ha.i",.J al It. ",id .. l part of. 1m\" tul:ocTole, tho li h 

of whir), 10 ... not been oo""",ed i~ Z crUl"':". 

00,"'''''''''.-y ocy Abunolanl in I thin 1"...:1 Q! ooft, l)O"''' t, foo,ili!e",,,, 

i",n on I);~g ,u)Out 8 1",,1 ,loon Ill< m.in occ b<d o"" ... hftll ,nil" nonhy,",,,t 

of Fr~nbto,,~,. POlln.yh'.ni~. Tho . tratigrophic po.ilion of tho 1",,1 
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""'In> lo b. »<Il fa:r from the top of tho l,(I",,, Clinton :md pooribly fo il . 
into tbe b .... of the Zygooolo'!iI1 .maciala_ zo~e crf tho Yi,]dl. Cli1\ton. 

It h., not bo.n ~v.ed in Ih. Clinlon """lio~ , m Mnr),l.nd, whe" .• ' 

lOT l~ !to ,,< •• l C\1mbeIland, i l ,hO\1ld b. look.u for in Ih. hiilioIto oppar

entl}' harron <IT i",ufficiontly ... ""hed roo- lool inlenol bclWffn Ihe Iwo 

known ""I,,,,,, d !:<:d • ..-hioh 1;" aboul ~-) ",,,1 120 f"el a""'- " th. b..,.. of ilio 

fOIrnation in th • ...,liom on Wil~ C .... k, Tl>< higheI of Ih""" 1...0 , eon

t,in • .IlMUgoboJbiM. lala-. Zygol!olbiM "",,,,uli .nd olhor '1'<"io' cum· 
monl)' found ill tho M. )"t~ '0""", '11>0 I'nnhto,,'11 bed i, .xeo<!dingly Ii,h 

in rem.im of O,l",oocla, .11 01 the 12 'p""i"" e~""pl 0, .. so far collected 

from il b"inK unho1rn el"''''ho"", 

Col/,</i,;n.-F S, }\alio~al }[ll !)<)llm. 

?;Y'",,",US" >tUUIC .. ~ . ' P , 

I'1.t~ XU, ~'ig', 28, 2U 

1J""",iplLo".-r"'nrth of tl>o , .. I of Ih. in",rior of • loft ,,"Iv< 2.116 
m1n., hoight 01 .. m< «"o .. llt. median klb., hence ""hilld [I", midl.ngth) 

1.50 mm. Siulilar me"ll'emonb of o.nolhor e", l of & ldt v.h" g~Yc A 

l.ngth 01 2.'10 mIn. ond. hoight oll.oG mm. 

Thi. 'peei., i, oJ""'l)' ollioo.llo Z. butt,i nlld i. found with illlwul(h 

much Ie .. 3bm"~~ntly. F.xcept for its much gr\'iller l i"e, il would be 

diffi,ult 10 dlSlinguim lllOm. IIo~'.v"", cert...in ,nlA11 di!l'.re~""" in 

.truelm o ."i.1 in ... uting lh.iI distinction. Thu" tho arrk:rioT dor ... 1 

~ngl. i. sligldly ,;ider, ilie 00\\0,," of tho oul"r bo:rd., ""mo ... llntllnrro,,-,,' 

""d w,.,p'r, >TI d it, <'d,o:e ro,",,"pooo iug1), mol"!' """'\ .nd .lightly lhi~kec. 
oth.r dilfere,,,,,,, . 1&> n1"O to be ll ot.ld ill cornpariTIg IlHolobat.l ~re .. within 

<."" ho'~e" Tho ,0n,<~itJ "lthi. i, on ,h. wholo proporlionat.ly "",nf_ 
... hal gf'l'O.lor ill Z. ,.,<.<Iira. Be.id"" in cost. of tho int<rior, tho vent,"l 

pro)ong. (;Ol\ o! ti,,, JlO"t rYiOT lobe, ,,-hieh ;. ollie"";'" . imilaT in the 

1"'0 ' p<·cie" is comlllo"ly mO,," distinct ~nd tho . ummit of Ihe medi.~ 
ll)l~ monllnifornlly conwx in Z . .... ,OJ'-,,. )''in.lly, the 11\~ eC I'~rt of th o 

onl<>rio, 101,., (oo,:r-o'pondi1\g to the anl",ior "rm of Ule l:-_"'~pe<l cxl<lrior 

c,..",l) is tlli ,hr ~nil nonr raiONl into. Ji .. incl rid~", ~, comlOOnly 

h.pp.,,, in Z, liul ls i. 



:.1QT1(: of u,., 0111 ... fUl'Ol:"In, ~J><C;" 11 ,,,m"',",,,i, Ji~c z_ ,....ti", 10 
", ... nlle ",m..,..,.", . 

flrour(1l,,,.------c'1' T'W. X .. , r ',ohlo)'""" »~ .. ",jl~ z. hi!.!;, ...n;~b 
"'" , .... ,I,,,,, ... 

CoIl.di",..-t' il. !\u;oH.1 II",,",,,,,. 

Z,Wl,"'.W.\ M 1A:1I1 1) .\ n. 'p. 

I'I.'~ XLI, 1"" " ~5, ~'i 

IJ'..m1pllON._Le.,gth of • \eft •• h·~ of • ruale • ..,.,i .... n t~1: mill., 
t"'"t~ .. t h~'gIl.l of ....... I.Jti mn~ 

711" aIM ' pp.,.,.., 10 "" • rl{ftO "U, of Z. ""fl .... . :;r<"ciog in I<lllltl ""fIf"U 
~...,., betler .. ith tLat <pttI ... thin do<> Z . ..... 01,-"'. .f,~""ptillg lui il 

I. I.,&u .od Ih. h<io,obl 1',""",,"i"".l.dy _orwbU Jlruu,,_. , "" o", lmt " 

.In''''l tho •• m~~. in I"" I,,,,,,,.,.. Th" only ",h~r ,Iia",,,,,,,,, in OIIt1i:no: 

V~\'..J j " <:Ol" j>O,ing ".,1.0 nf lhr ml.,in. " ,ball~r yJouJ"lO< odg. i~ 01' 

1M "hoi . m"""e>']J ... t)C']. J\1..!;ru'1I1romlll. <em"" " of tLe h"rdr, 

,I ~w. 10 hH. I"", n'I"IQ~'O' th au i. the U ll .. [ •• Iuro "" I I>. I~O mOll
tio".d .Ill",- " omp''''ng .... \.0 o! Ihf thtO(' ! j><:<:i .. , Ihe nn" ""1_i.11y on 

Ih~ polk""", "d~, ;, \h'ek~r, nH') t loe IUt1'uW ~, .. '''''' il ~"':! I I", ,-"nl .d 

.. lll~ .ol1ol1u""" 'n Z. pll1r.'I1~ Illan ,n the ",I"" t.,-u 'I"""~ Hul 11>0 
)lI.",uli"'; ti~ du . .,dy .. !ie.! on III ,) i!TCn:<l UalU.,o; 7,. 1"'1d..>lh< lie in Lb~ 

].,1,1.1. ,..,... l'~e ~ "1 "t t~ ""_"... th. ",."litn lutlo ",-llld, e~~;biu "" 

."!;J;e<tiou 01. IlOnn.nun •• td i<I n,~d, 10M " I"O'm"""t Utab ilL tJ,~ oth.,. 

The ant<n", lolJe ai", U 1_ pto:>", i...,.,11IId umhu rIgid Ilor jlIrtinrlo rl1' 

Ihiclt~D..:t JD th. port odjot'!'pl '" Uor maJu rule"". Th<o iat""". ""' ... 
",.Il·, .. ~t ApiD, " .. poot""'I'al1, ...,n('(! I".er 03b-{:mily nf lh~ 

onIC"". )()t>. f<lrll" .1",,· •• ,llill~ 1 .... (>41 11. 11 .... modiu lull< Wit " ["ll.,. 
an,} •• ,,,,.,,. ln~,.. d;;I",ooI ,1<r', rqiOll 1111"'" Ib<o au;"""", birminLl> ~I ,h. 

I""1"'ior 1.100 thou;' ""mn.only uI)oc".bJ. in .,the, Z. b~ll.i nr 7.. 

""/,<>;l. .l<"intll)" Ihe »Q'IIrri<>r l<>bt;, I ... d.a,)y "OfolL.a . "d I ... prom, _ 

mnt i,l It. ]""er hoI! L"I, on the """t"~l'y , .. , well Or I"'tlc~' do,-.I01'"a 
ill it. d",,0..1 "--< t-NlOion . 

{lu ly .. " ,,!Ot. ul." Qt. f~mal" lhJot W'J p<lIIII'hlj i>ollo ,'K 1.0 Ini, 5fl<!C-i. ... 

ha. 1.:..," lo""d T n;., ""'-tl"Uy to U\~ 'tt]t p,"","ili"K 10 Ill .. fA n,;!}. ;1, 



trill, .m,net Itt." Ib~ m,l ... ,,1~f1ro tn Ih .. '~l" I t. olin"D .. "m~ .. 
appl'«< I",.lol) 11 .. ,"m" •• • hof,t of Ih. 1 .... ,~ 1to of :t, hot .. ;, ... ~ of "hle], 

I. ;lIu'lt~te.lln 1'111. X l:l , !llH!llJ at.,,~ t1~ ligu'" nlth~ '~lmcn "rult< 

..,n.,denali"". 'J'h. l.lter, n ~)'f he _n 10)' .... 'n ... riDII Fig. W ~ .. I ri,h 

I~ .... I ~ • ...:1 ,hen • hh r 'l' 19, ")(..- ' 11 fi ... oml {"no I.i.ly ...-ell .nIh 
Ih~ 1_'It " f Y.. hU" hUI dilf~ ... dm~"lly on it. JIl .... h I .... d .. tine, loboo 

o.wI ...,111,....., "tlllll1l(Jo'" """".Ied brood 1"''''"1. On the ath.,. ban,l.u 
do~ .. ('{~ .... ",d~ ' ''''m 1100: "",tt-r ..c sill!, .... p_,.,.t, o",·h "" might ho 

~A~ed '" the I.nlll~ of 7.. "uJdtlM-. 
E , .. pt th,· all ieo .~. 1\l~"IK!n.d, alld 1",.b~I" Y.. obMl.t" .. d;-,.",i"u 

of ~h~ h folw.no. ~""th • • t" .. ..reo. r<:r ... ~1 to tI,i. X'''''' i. " all lik~l~ 
to I .. ,-oo.ful'ell .. ,Ih 7" /IIIldot!! ... ~1"'C~ ~f ,,,,,, olh~. eli"", .. ",n~ "', 

ho" .. ~ •. nll"",1 ... W,UIl." "'1'(' • hllk t'rOubl~, Tn,.., n.t.. ol lh~ nude 
rutm {.r 1l .. 1,,/,,(,..rl.. '''''~H .'' "~d ~,,,....rr~ ",Iial. Oo., ... i,,"oIly ~n\' 
"I~ 1>01 ""I), olm,l,. cl'!' 01 Z, ,..J'~flw btlt .1." ill Z , .".Ii, .... , "d Z . bod (,i. 

lIu, U ... ,t.,.;o,... of II.." .... "rol 'Jl<'< '; ."~ 00 ci,!!'<",,,1 o"d tho lorn' and 

"""it,on 01 Ih, Yl.ll~n 110" .. 1101 I" tho'r T""pe:~il'o 'om,I,""" .1 "'.;.~~ 
(h.t ,J,i, "lett ntoltli"" ~ r !>O'6i h]o ,..,,,ru,iou ,hO\1hl "'\ft~;\1 &«,(i,,&" i( 

O.."II"."U.-fl1.1"1'O!o. ~"or F,. nk. t".",. r •. A,""" fito<! ~i lh:1 . 

h tlsi, "hi..!, f<'I' 10' ,1 , tAII '. 

('oll •• ,i"". l" ~ ~~llon'\ ) I"..-unl. 

Z'·UQ"~L •. , ourof.tT' n . • p. 

l'l-.t- .\LI , l"lr 1 1, 15 

u • ..."..;p'io_ ._(01 dol. WIlli Ipt<'i ... m~) 111"0 '1""""'0"', both ldt ,ah ... , 

"",.. ""'11 10lln,1. 1 n O'" nf til ... \~. l~ll"h ,. I . C~ ' bm , I"" I.o>ghi (1.'1$ 

,nm,; Jr, ,1.0 n,h ... runil., m_Uf'tIlMlb "' •• 1 n ,.,m "",j 1 ruru. 
T he ri>:e .ud o>QI)in., lil ... , so Ih. «>ntuu 01 'he .".f .. ".,f Ih, ... I=D. 

b.II . ..... I"""I" .. U! tI, ... mr.,. '" """t~ "r lht ,nl"";", "I I'" .......... Ied Y.. 
hit";. Bu, il II 001 t<'1'1.lln tllal , ........ .,.eim ..... • ..... mrnly c.,ls nf 

th~ j" tfnor . On.t Icflt "lie, if nol ""th. ,Ite margi",,1 pattinn' ...,lain 

".h:l1 <o(f'm • • ",n'Dta of • f'T"IlIlll<o'" P"'""J"", .. .,.]' " I the I .. L H ... , 
Ilten It .. 'n t . ..... 'drf_ "r tho' ""rlIPUO lQII ,t be q~'le dilT, ....... 1 ill tho l I n 

.1"''''''' flo., ......... ·.,,·ipj; tb,~ I""inl, r",,1 dtaeN11""" .... ""'M in "'D> ' 



pII";"ll lh";r pooIrnio. and ..",.118 Q IH'.I ... T he ",MaD lobe, fur in.l2lI...;, i, 
vnnicoll,ot.clcle. TI,,, pooltrior n le"" Ind N"""'l.Dcntt, Ih~ po,lt7~, 
lobo>, . '" bollb u..-lillgly oto!<' lre ill Me 0.1 til e . .... im<!JU! oDd "hotly 

~n ~glliz&bl. in tho oibe.. Ob,;o~,ly, Iherdor., tb. ' Pl'roIimddy .~w 
eonnxitj of Ill€ p<lIIl.,.iQ ... ide. b.lI of the I ~rr.,~ look. very di{f.~nt 

from U ... "' '''''']>OJl.,linlj" po,\ o! the \nJ.u of Z. ""/I,i. 
Th""" pe<:nliuiti,., I>oinl r.p.'d~ ill • IIf<'<lrull"""irnen, th~ p"'hability 

of !..he Juggo;"OtiOIl thAt thoy might be du! to to"'~ . bJ>:lrrn.dily iD d~,,"loV
Il)ent OOean .. too TOmtlte to .... IoRgn el\~'llined. IIo",,,.,,r, there 1"1 

""".ihl • ~i";on u...t th.c d""'rlbo:.! ~ppol •• n_ aT<: nuM!. it! ",m~ 
II 1.t lI.no "pn.:iaLM pb .. ffi.aI peoluJiaril.v ot pno!!:rn lioa. 

OC<1lrl"ftlco._CLu."TO'i". KOlAr Uranl..olowo,!':t. It i. there ........ "'1 
..,t.b man)" olto ... GrtrI<"Oda, ""01111 u..m 1:. hll,;, "hkh ..... {OJ" turth .... 
p.rlicul ..... 

C,,jI.<liM.-TT. S. K"otiOJl.J )t'ltelUll, 

ZYOonoLli ",' ILl". !AlU! n. Ip. 

PJ.to ){ T,I, Figi, 1-9 

V"i"fiptio ... _M"'''''''''''''' \1 o! gr"llt e@ t l""gth and heigbt ill ["'Q 

t)'lli",,1 ",ol .. (lno, r""»O<"tivoly, 1.::.0 by 0,0'",,,, for \1>0 .ight nln, and 
1.5 ~ ~f 0.9{; lrl. tJ,~ left ,·.IYf . Similar nl.'-mrO.rnf nt. of tIo~ ty~ rl/(ht 

u h", .110 .... in F irs. z .nd 1, u~ ... hkh u. to b<: ""p-r<ied u I~·p(co.l 
fUl.u, examp!.o of I"" ."""ko, Kart ].:;1 by Uli ro m., and 1~1 bJ l.O~ 
mm. 'l"'~originolof Ftg. S j.,~O(1Im"'"tt u~"orJ.f -.od qltCOmmon]J 

high po.teri..".ly, I h..rdOT8 /IlOl'<l Inonr,dar ,0 o-ntllnf IIwt .. I h. t}'Jrieal 
10 ..... ltol~ i.l.8.t "'IlL, h.lI".rhll to mm.. .IgL • • nd·~ ,.,p ........ t 

I ..... <arlriio<1x>tL 'l'Jlb blnDiu .:ut'~w..l aJl(l .. but .. th . ........ " ' pliTt. 
In; ill oPl'''l>t. di'""<'li<> ... from tJ,f \)'I'i"'] lorm, Ito. l'",porlion.~ hoi;;l<t 

baIng ('Ons,d.,.aLly 1 .... ill the !o""er "'hm u it is l''''t.. in tho Lotl". 

r ""nglh . nd helghl in t~ \ "'" ' ''', re<JlldI ""ly, 1.62 by 0.91 mOl., . nd 1:;'~ 
bJ l .to mm. 

AI d<,)le indioated, th. 'n-l",i.111) hnud is d" .ible inia th, .... "ul~ti",. 
A gt""! maiori!y of ihe ' !""'I"'<l"! .TO of th_ form ,1""igt,at&1 ., lyp..,.1. 

The klw, .. Idively .1oDg.W v.".ty II ' ... but tWo Ial'ge 'Dd p,o!",rlion, 



"" 
oldy ilIon rQm is ,,01 lln"". "mon. It ia lb, lut Lh~t I'WIwd. mooiof tho 
pnI<iOQllly ,jMCribal '\nti .... ti oro";'" Z. <It,_, rub),ohtd by )lilling& 

under \"0 nimH, t he mol, fOlm It<lng .. lled Btyri<Aw. ... " .. t", th< 

le!nal. Ji"!lriJ,ia "'CQf'U. 
In th. typi",,\ fOrln of Z. will1.amti the ()lltlinc ;, d ...... "11' truncated, 

llCu!nin.te-o,~te, the ",,'OTioT ond tAI',,,u,g f~'.'.nl "ilh. br .. J ly ""nTH 

"'IT" beg!!IlI .... s. d,ort did.""" ill .d .. n .. nl 11>1 midolle of the .enln! 
d,1e .1Id I.<ltmi~otmg It !he IItocply . .. g~l~T edrcmlty &1 the .tT'O.i~ht .. ,nge 

liM. Tb~ <t~tnl put of the "'nli .... ;. "utly 1'OOlI~. 1M ""roc k ing 
l'OIIV'"h., ___ "'",Woel ... it ~ luI.<> the "",knot .i<l4. Tho !'OSl<',iOT 

""",I III@:Io! .. t..1t '''''flIJ ~fnM lout bhlJlI~r tbu the Interior, the jllJle

Ii !1 with 1M blage 1]"" t.rWg • few drr;_ wId..,. til ... a <"CIaD/!le. Car-

, ltd to ... Ire""", .... ~'·elhr Jo:nn 0110.,,,1 ... PIC. ~ in .. h~h the IIUtlrnc h ... 
hroom~ "".r' trlo"ya]u Ih"""llh ;-,.., ..... ..,,) l\,ol"ht..Wl of lIIe ",m in 

(ht .""'fO-T,",Ln) thil d. 

Th. forlU ...,d oil, ... h.",ot.n of II"! U·mspo.>d crHt, \he .hghtly 

iwallen m>dUII lob<, the ,mall " ,""" <Jo.",1 . i,ll[(!i, U,t bomer of the 

mi l, ""1)"060, all<l tl"! hrood poueh o! 1M I_mole, ' " all >how" hy 1M 
illu!t .. tioDI'1 ",.ll or bell .... \11 "" thor ",n be dc.<:'lib>d. It.ill L),e",fo", 

r!'~ to l"'i~t out """", of the p«"li~r!til!O ,..),\,,11 ,lIrotingllbh tho .p"oi~ 
from oth~n htn: d""",;bt~_ ['hi,fir ",,\~"l. Imonli t]"lie ut' th~ smail 

cu .. ",1 .fd~ d_ to the dm ... 1 w.g.. Something of tf,." kInd oooOJn;a 

.... ttlln Ant,-U £poci .. of the Il~n~ lib Z. ~~ooop'" _nd Z. u.fItWI-. 
inri It i.< Mtt.., et.o.. lr d.,nlopod. Still,.ud! .id~ <10 occur in _ ...... It 

tarly !hluri"" group or J>orop .... 11 .~i. hItherto r-fer...oo 10 B,yriL:A •• 
....... 1" lhe lJeyrkA. v.UTnIpla gronp d lll,i<:t> o"d Jlaslc •. ' 

ThI' 0"1 ,fDpIUt.Jrt pr<mIi ... it, is !h~ " ' '''''n.h"" "I lho ..,tttio, ~lId 
whlo:h \, eam oed 10 ~n HlI"''''' ill tb~ ll'l'i""t ",t"'1 01 Z . ..... /It~m.; fn 
bt;naci th.1 dtalnod 1>, .", Mhor '~'" ""'" r.lt>..-.d 10 In. ~<nm. 
The n"" .... t 'ppf"Oxi",.lion in Ih;' '''''I'<'ct I, l()ttud i~ Z!l!l~QJIId &.itt.i 

~~d Z~,~uoJbind .,n~,,",k> b,,\, di ... gu<1ill.g th" di~rt.d ~utnpl ct of th o 
lolln li~u~1 ill Pial. XLII, Lho dU!orcnou 4ft too ~b,loUl to <al"" 



,-. '-

d,altyjh in Ih"i, d .... "min"ion. I!IIl Ihli ,1 ... 11" .... "" d_ n<>ll>o:>ld rOdd 
l~ II", two ~a"<h~ oJ Z . .. ;II~ .. · .... jl" .... o!.rd h:< Fig. '1 ond S in .. boob 

tI,,· 01llM'", .,.1 ... ",;11,.. .f" "~ .~j,,l,. ~1l"'1. 'l'bt OI)pautioo, "I Ih_ 
from 'I'<'tico lik< Z. 1>1.(1 .. "'~.l. thCT,,(U"', dtp.:nJ au ~m .... ,i,.,n of 01100' 
f~a(.mos. 

A tlllrd l""lUlinrily lhlt l:r<:atJ! Mllllt. In dlOtiul;uiiliillg .n lh'", 

ul'ldi .. (;f Z. i/>illia.m.o; fl'Q~ Qth~r ~1>eclN II ll,,· \hin ';(\go or ~n .. t .'}"cI, 
f~.n,. ,l\(. .ummi' of lhe u,".i~n j>O""h of tbo fomllt .. 

AI lh. fuur!!1. ~""r~ ... · .... tjc .. < IU''- ..,,, .. 1 ~b .... tltt. genenl!',.,.,...", 

of &DUll, 1 .... "",1 .... 1:0 dif(nbllt<,d nodo!t OIl me outer ']01"'1 of !he ,'00,0, 

inlier a .. of tho val~ 1'h~ r _"Btl 11'1""'01 .t...""" ....,"'" dlK" to) 

~h"'iJon '" imprrf""t J .. , ••• ' ..... tlon !'lither ,L." 1.0 .mgutal ;'''''-~,,~Iop. 
IIItnl. 

A~.\>CKl- fIlFl':."kd noo. JI1~\.I'· ... f1Il I<'i/l""",'; '""m to be om""'l h< 

",rIll""'" of too "fTOUP of Rr""rJ;~ MI.r"'!,'~.· flf 1~ JIIlJI"'c/I;" 

.lolm"j K ,n""i Oil ••• 1J iJilurian ,poe"",,, ,I,,, lJahi. ",~i .. n. i, th. ""''''I~ 

vI Ih, E.",)",." 'I"" ' ''! . l 'r"'ln thi. Th~ )"~'k'1 'I"'<i,,,, i. 01 (I'''''' ,li .. 
tlnj/uhl",) loy i t. IO U!'\, IllUre ~i""'ct OOTMr, thm,", .nd. mor~ d..finlHy 

t" -"h~pcd t~l , ""l lllo ill 1>011{·,,~ 1 1' ...... ('fJllfc~lly or lhe 101,.", ~"'. 01 tJ,~ 

",,1,101. I" c""""luOU<'<' tho- nh." QI t~, .Imo"ell! .~i .. '""~~t • 
dc-g_ ~I clllaci"i,," .! tt.gclhc< ''''Utj~g ,,' Il. f.:u I'<II ... n .U) . 

Oa.....-ctl<t._F"" "d ill I:"",t .bu_"." .... In. ,It:.".n .lLo l~ Iortui.o,l: the 

trip of tho D)<'1' n'J d",",mite d <.1.1 LIl ft4. .wln t mil"", "",,1 oJ C."", 
H ... d, 001..'10 >ho-n, 01. T.1c Hul1'm, .nd in lilo .. tou .. oloul:: Hoe ..,~ib • 
... ,1 bunch oI.lIbncb lIin <, nOflh 01 <. ...... 11, Uul.ri ... f he "J"-.,Jm'lI • 
........ "'\>n"',,",, r',r ,l ..... mi .... tl .. ~ I»' 11 ... ""II" 'M, D r. ).1, l. . WilliAm .. 

_nd IJ..IJ'I"""" noIDNl f'IT h,n, in ~;I;ou of ill~ ,""""U<'IIt $lroligrol'hlr 

...,.~ boo;"" d'- 'e by him ;n Il, .. ~Hu"." rl>t~. in (1""";0 un . 00p .... "1 
a..: •• In ihr Ihil<;l ~t.ol.... 1> •. \\';~h"m,·. l'.t...( n .. tl o"lloctiOll in. 

r1ll~e. fOll' o\1><r ,p"d .. 01 0-1'0.",1" ",hi .. h togo~hor an- O~I' .. ·"t"o1 \0 
hOlo' all iJlJpo1"tlIll ""orilll; On ,,,,rI, ·1 .lio,, J,roblom. no'" lI~d" ".i;,·, 
dil<o'l1"i"" in .\Illeriel, 

rol1,,·Ii<J ... _tT. S. KAUvu. l ~!" ... ""'. 



ZYG<I""'.l\., ( 1) " ' '<'11.' n. ' ~. 

I'lat. XLI, 1"l;". 1~. 1 1 

II, cri!,j;"".~J .. ngU, "I Mt ,.h. U~ l~l~.: l". ~hl 0.70 mm. Only a 

IO!W . peumt ll' 01 th" '1""';0" ),~ .. I .... " ... ~". 'r], .......... ,' Iound wllh 

,"",~i n. "I olb« (),tr.",)(lo in ~ ,hi" b<~ 01 . ",I y ,I..I" ,,"''''! 5; I .... t A"'''"' 
II ", OtIk of tim (,1",wll .1 tUlub<rhuJ, lf~'.vl." d. All tho "I"""",on> at"" 

~. \kol",l ~y r'''''''''' ."d 1 .... '0 their {N"" ... )"t I"rth." 01 ... ·"'0<1 ~y th~ 
Mndt <'<'nO\I\", ,,,, ul th~ ",.trlL Tlo«y ... ,~ \~ .." ..... ly b< .. url~ rl""',ib 

" ',(........:: it 'oot t1>o., 'u lb,~'lartJ l .... n. <>1 '''Y kin,1 ~ ...... Ul 1I,~ In .. .,. 
~~ f"l't~,.o of tlJ~ f",,,,at;"n. In '"'~tI,~,n r.,."u~l .arua, h....-"""'. at 
I,,,,,, 1.-0 , ( n~t I I> ...... o<trarod zo" .. a'~ Ind, ... L<'d Ih I~ I ...... , Clinton 

b .. " .. ~l , t .... h<rnDm of JI ... tigobQlh 1.'4, anrl " •• ' ,,,," h,,1"" of id ..... ih· 
'''I: ""r'" tl~ .... 'ht p"",u,l.d , ..... ,, '~._,~ . .. O'!. n ~ Ib~ rnQl .. ri.l f,,,,,, 
(hi. ...... ~t .. me in Ih. I"TID, ..... w.fI _1> .. ". \k ~O\1'lI" lh .. I~",,"!""'""d 

'olil_ Ih",. h_> "","n "" me """''''''''''1'0'"1 '" Iho ~''''''''f11 "I 'Ylrl ene< 

.trol\~lJ i~"icatlnj( lh..t Ill<' *n;t~! ,1I.l'),n\on d'po'B\.< AI l'~Ulh<,lanu" 

,"'n"drr~bl) )"~" '4!"C Ill." .r~ ,1I.\o..-..L t .... .J, 01 tl,e {ormolioll in ,,-,ruin 

mild, th, pk .. , rlmwn...,{i"", '" "m(,oll'eun,)1I'''" 1\. 
~ " fot .. nay he d .. t£"mm"J /",,,, ,It~ 111.,,,(1) II. h""d 7.. "', ........ . 

Ih~U&)1 noUcl, """l! ... apI""n t.o )", ""her ,.to)ldy ",l.al...-l • ., Z. ".:11 ..... , .... 

'1"1\1" ,d.hO<l i, SlljQ\<'rtffl ~y 'h~ I~"n of t .... Il~hof"'<l ~t(O.1, 0) l~" .·kar~ .... 
t .... ut ,b. ~c. IUId h) fai." Ind,,,,Uo,,, of Ihln ~~ ...-..J dOloRl ridgh.. 

,\pp .. e,,~),lb~ [b"~run~ .. r the "I"<",,,,,,n. I ... b.,) n<> .~p...-ci.11k ~1I0Cl 

on d Ie ... ! 01 dioto, linj.- u.~ q""l ouUiu" ..... umillJ! 11,.1 u... "" Ilm~ 

(. <till _h.ny DOnnal """' .... cil<m ,,' Ib Y. ".,/1",,,,_, "'on IL~I i ~ i, 

~'dfly ,J ,It.ml l ('on"d...-iD~ the ngh' lIld. oj lb. '"", .Ib .. ,,!roru .. 1i<b 

1'\g!. , and 10 .... < I" ., .. n -d •• , 1",,1.,;ot, il "llt h. _II to , .. af Ie ... 

1t"gM Ih~n lb. oJIt<".ioI. Y <1) m,,,i, tho " ~l .... i\.< (·o"J,t"., "hUll!' ill Z. 

fI',ljkl ," ,i, Elf" . 1.)u\,1 tho ' lO'ro.·C' .n,ll>'! th" "",.,ior, the ditTo'"""' .... 

'11 Ih .. ;, ""p«tivc ontli",. leon\,1 .b ll \)(' m"'~ Lhln obv",,, •. Ilu( i( j, 

re""'l&bly ~''tI ", th.t (h. lort hI! or L1" I) I II~'" 1'<)" ''''l'''II,1> I" th.l 

. [l1li'\ 01 the "" .... 1 .. "" .~~ Tal ."" g( 'Il Zl'g~oolb;d lll ~n d Bo~'id,iid", tbd 



ha. oo.~ con,;,telltly .nd unhe.ilAlingly !ecogni .. d ., (lLe ontono!. It 

i~ unmi,\wbly !lldicalcd: (l) by tho idenlificatiOll of tho LtlO," ."OHell 

0,' bulbou. of Ih" h ,o urn>; of tlw U·,h"p"d loop~. tho ruedian kit>. Ifhim 

lies, ",itllou! o_'COp!i0l1, in Iho,"" fomili .. p!oci .. ly n, in Ihi.. 'p""imen, 

th"\ io, irumedi.u.ly b.h'"J the main .uk",; (~.) by th, idcnlifl",tioll of 

l". poslerior ,100. in Ihe low nanO" Ti']go thai Tun. morly par~ll<1 .. it" tho 

Tighl·".n d bordor . nd belween it .n,] tho mcd,""lobe-m.ling. )W5toriol' 

lobe coruparable ill a •• olopm<nl to Ih~t found in 'rreioo of Zy!!,,,,i1a, lih 

Z. I'0'liro, Z. ",;",it<!, and Z. b"vis, in ~ hich the end. ,1'(, "" n .. ,IJ ~like 

in outlil>< Ind lob.all<ln t.!L.t thei, di""imiMlion i , d.termined ohiefly by 

th€ )X>1<itiun of tl>< brood pou"h; ~~d (~) by (h. Iod th"t th, .h)'por of 

Ill< t .. o do,..~1 Ingle., lI"hich ... rulo " tho ~nlol'ior, i. on tho leIt , i<1,· 

of lhe ,'pccimen. On t" ",o ground" Lhoretore, il i, decid.d 10 be • left 

nlvc. 

lhool'l Z. william.i llO <>the' ,peel" n",,· ",fom,xI to Zyg',/'ol/J" "",m, 

no .. enough to Z, ~,inima (_0 l~qlli,," detail«] mmpari,nn<. r" ",la\,nly 

sm.n ,i"" l<>gothor wilh tl>< J""",loril1", in fOl'm ,wI mnrki ng '~own 111 

(". ill""lraliono doubtl"", "ill ,uilie. in di.ting>,i,hilll\ it. 
nog~rdillg it.; gener!" . » ignmont '(llHe doul~_ mu,1 rem1in until fem~le 

ox ... "pl .. ore di,oovel'",t Th.", m.y ,hOll' ilw ""Ion!; to Zyyos,/Ia, the 

male form. of "",t.in ,!"'oi .. of 1I'l,i"h it ",,,mbl .. quite •• IHU"h "' t),,,," 
oI ZY5olmlba. PendilLg . uc" f'OL'oiblo di""',-eri", illl., ""oruod R,hi"blo 

to A'>:'<Ird the /:"".(" ~-";ghl to ,t. appar<ul .mOll"" -,,;th Z~g"I", lbd 
iV~Ii;"",';, 

OC"'''''M'' ,_C'L'''Nr;, in n bed of .llI.ly ,"nd.t""" lymg 57 kct .1",,-. 

t_"" top of Lh. ll~del'lying TU,""Aroro ",nd.toD<, in the • ..,tion nlOllg \ViII , 

C,..,k.t Cllmb.rl.nd, :lrd, A""",iatea wilh it Al"1' 1I,yrir~;" .m~ci"'~ ". 

,p- . nd l'i dkob"lblM "";",'"ri~ ~. 'I'. A. no"" of the"" ' IIOoi", ru .. be." 
foUll'] 01""",1,.,. wo oonn<>t "'y p"-,,i,.ly what '''0 rdnllOn~ of Ihi' 1:>od 

In", to Lo (he til"", m~ill ,,,1,,,,,,,<1 """'" of Iho I",,,u Clillton. Ho"o~or, 



the apra",nt p,oLabihli ... ,ugg"",1 that it repr .... uis a ,un-,ono lying 

",,,,,, .. hc,",, bel ... ",,, tho Z. ,r,da. .~d Z . ~"I;"".l;" .... ':' :!Quo" 

Ooll'o!io",-U, S. N oIi o",,1 MUWU1l'-

ZW,{) WLlU SJJJ~ULlS u .• p. 

l'l.to ;';:T~ Fi~". 1-10 

ll .. "iplio~.-Enl.,.ged phctcgroph. 01 20 'pooimom, iucludmg oo.id .. 

tl~, Ill"" ooroo doubtfully ,of.,..,,} to tho '1","",0', or" reproducOO. All 01 

Ib,m ue ,op"~kd v.h"", Lall or 11>0 u urn!;..,r boiug ldt nlve., the otkr.' 

right, and hnl!, "g:Lill, 01 mllo", the othor. of Lemal",. ')'h Ollo ligur&! 

.pcoi",on. i .. dude all the ~.,iKliollO in form and ,i,o ob,,,,,,ed on lhe 

,l.bo oonta;n;lll1 tho tylM" lnd ,h.". 1'","I;03.\1y all tb>t i. kno ... u of tho 

'ped". G\lllo_p<rrb~ impr"""ion. "'1'.:"",,,li,,g Iho e~tellor of lypi,"1 
mal"" ",0 ,ho"'n in }"ig .. 1 . nd 2-. AI"", ,.,t. 01 Ihe mteriur of th,,,,, 

other tYrO",1 e.>:ampl .. 01 Iho malo form a," ""own, onQ ol11>om III ~'ig. " 

anil h"o ill Fig. S .'hioh indud", oJro c •• I, 01 right .nd left n lvo, 01 

1"",01, ... A typi",,1 {emalo right \'~I,o is ,bown in :Fig.~. 
F-igurc 3 i. of a IX". ible nridy thd ",n 1,., only donbthlly ,oferred to 

til< 'j>«';u, ~.u'" the lI-m.ped me'8t i. too thill. Jt proL.blj' belongs 

to Z~9""II(J. fIIi",ic~ ~l>d ..-ould hove tom ,cierred to Illat 'pcoi", il th" 

muro ch" .. olo.ri,lic {omol,.. of tMt Iyp" had b""n 1011~d ... lIh it. 

'1'II<re i. ",mo dOlll)t al"" " mc"rning the prop,ioty of relorrillg .n the 

,"m"i~ing ni~ol"'n ."""imcn. W ono ""d tho .. m •• pcoio. 0' . 1 I,,,! 

... illlout lOme nomoncl",ur~1 'luoliflcatio~. I ~ ",,'"raJ. 01 tho fignr<d 'p"'i. 

mo~ " nOllhl! t.h. ul'P"r.,.d 1""0, o{ the throo .,.,10 included jn F,ll" G. 

tho outline dit!'on from th.t 01 Ihe form reg.rde<!.." typioo.1 of U1< 'poci ... 

Tho di-/(c",ue<) a""uu ohiofly in Ihe ante,o-dourU 'lulller, the hingo Ii"" 

bomg IOlltor ond it. jnnclioll with tho &ntcrio , margiu ,hi'jJy rO(:Lmgu, 

I.r, .Ild OQmotimo . .. en n.no..-o" i:ll.J;"'.d or rOlloooi1 or ootu",ly .ngnlor. 

Such ,)le(imrm, particularly the malo", "~"'Iy ,imubtc Z~90~lb;,,~ 

oonrnai, Iho,o bcing "",,,iOO,,1>k d.nge, of """Ill. ion belwoen Ihow. 

Fem. l"" 01 the two, 11O,,-'e""r, are mOT" ",,-,ily "'p",&tod, tho brood POUdl 

being- Oil tho .'holo lor8-'" ~nd mild! I.", di,tjnctly bilobod thm in Z . 

• 



"'~""'L In facl , .... ""Int.l ~~"<-'n"r of th& 1'""",1\ ,. &eulllU .. ", .,,,] 

d.,.., nm Ill<rg~ .i,h Ih~ hi"" of ,h~ u,.,)l.n loiw>_ ~(" .. It at 011 d ".,I! 

"1",,,,,00 by ""'»ciriellon 1,.."" thoe ,ui" I." b.lllnU it 

\\'f'" l",rf"d 'P''';ll'''''' ot Ih""" ~in'.:nh [",,"l. a,ail.ble {OT .IUll\" 
.ulfic]onl gtound.; 1m 'J,.."ifir, ~;.t",,·tion U,,~hlh'" ",ollM b. loun". ]'~, 

Ih" p"'""nl l"'""'l'" I)", d~_,i .... (\f th~ '),I«:"'oti" lllaY "" wi,nNl by 
,h.ti"~ui.lu"R Iho (orlll ill ']u""lt~n I/o Z"ol",u." ~i",,,,M/" vu. 1 .... " .. ,/"" •. 

1"11. ."'",g.1cn~th or ilL~ m,~ fO<"ID 01 7.. I.i",~.-..I;.; • • hout 2.1 m'~ 

Only "'<). "'T.", ,t " ..., ""ocl\ u !.a ""u. 'r~ f.lU>.lc ("'rn i. IHgn. 
rat\£'lng in length frnou f.!l to 1.S IDIII. 

II, [t~ g .... <>ral ........ L lit! I!III~ of lh~ \11,; . .. 1 lor", ."""nd~ g_tJ) "f 

,..:h g""'!.;~ of Z!lgdMlk~ Z. ,o.lw And 7.. "'.m ...... I,n' """ .. do. 
'u ~ u,~ .. i<l~ly dil£....,lI' ...... Iion, .. nd [",l1li of t lte .... Int.l pou. h"" rrI th ... 

• eopedhc f,'malo.. It ._ .... omhkelJ IMI the ~n~N aflinih .. un hi' 

T~rJ' <1.,... On II>< "U"" hind, "",tI .. r IhA mal. n," Lhe ' ,,"'01. "l x. 
hi""""I;' 01\' ... "'y \ . lid ""oon lor ,kl11bti"l1 110 Olll.,M" .. ,ill :-IYlO".,II>II. 

)!"m,,'ol f,on, ,hi. gO""! .. onlO 1 .. j\J .. ll~"'1 !'Illly 1" ilL' o,tont of pl.em, 

it inw In. yn", Zy,~,,J,oIbi~,,. A iU)(I!L!o\ti,~" ~r In ol lMOI ao"lop,,-..nt, 01 

tile bilob"iion of Ilk' br""'<l poud, Ih.1 nl<v,t d"t;n~u"h"" I I,.. oI"";" of 
(lo.t ;;""''' t.e:inx .. ~ en 10 ,",,"Ily ~!",-.. rn,bl,' j" Z, ~im","o./i •. 

'I'),., ;n,·;"i"", uik,l.Jo.!.io" 01 tII~ broooJ pouot., tll< •• ry ']'1:]" ,lo...!op. 

ru<n4 "e tl,~ 1"",I.n or 10""', tlt~ ~~ .. nraN t..pe''''~ of t ... m...:l ... n W,. 

..... killl: a ""l! ill tf1c U .. bapeo! r"'" (I.~ _0 m ,_t. oJ the in ton",), 
Ih. hh.ni,.,,; of thr h;,ltir p.r1~ of ,boo mmo,,~,'f ~hc ~"""I, .D~ lh~ thirk 

lIoml.r • ..".\hPr I,l h yan"",. "",.111'"",h.,ib ... In ,"'\line ",,01 ",rtl'" 
"""rog, gin- ..... nl,;n.lioo, .. I '","","cl ... ,hOl •• ~nOt be roadil) """fn..."J 

.. ith .ny "tI>~r spoci .... of th~ ~".. lOll" .. ,i""". "jib "P"' .... or Zyg<>-

~,Ih,"" .... t-::h <n rut ;.,Il_ln~ ~ 

O"'..,.,. ... , • ..,.-f<,.,lI"TO,. !.me hun~n-J Inri .... ,,""y·U"" " leol .he... 
Il," Tn ...... l'W>. .. nJ,t".,~ .1 CQD,l.erI.,><l, Mil . 11."" """,,,,;.I~-, he'" .. 0 

Z, ... d~, ZHWQil!,"" "QMad; ' !lLI it ... rioty 1~li'x" .. g;""I". 0 1),,·. ll)OAli. 
Ii' ... . .... ('0'-' G.!, ;n T"""·,,ora M"''''!.iu Ii n,i),,, north ... ",\ of Mort..,,,, 
~Ul')t, Po., n,,", W.rm qpriug., Vo., ,1>(\ C'lln1:>erl.n,l r. .p. Tonn. 

CO/i<C/;"H.-lT. 'l. ".'io,,~1 Mw""~'. 



ZYO()ll()LlU. en,.,:.' n. 'p,' 

I'I "t~ 1.XIY, Fig". 1,~. 1'1>1. h,\V. }·ig. 27 

/! , m·il'li.ou.-Ch." .. dOl'i,...:l by tho .hmt, Imj~"bl """"ircul., out· 

lim, , .. t,,,£,nlo, .mer<Hio"al , "gl ~. tl", rothor fl.t I.,rder ond the 

,..,Ioli"l;' tbin lobe •. 
O"''''.,-CIl",-CL'l<'-OS, Z~9r'/,oi~~ ",.Ijro" li,,,,, ;. UJIW, Hog-.m, 1';,. 

giuia, ,.h",. it i, ."""";"('(] " ilb .0J!1O uf th" follo"in" 'I""'i('l'. 
('011<,<1;"".-1." S. ~ .. i"nal ~ l u,",nn). 

Z'G01){)).EA As 'I'lCMn '.}I,"S n 'IL 

1'1"1, h\IY, Fib"" 3-7 

1! '''' '''irt;"n,-.~ 'I';';<Jol)' ,1;,,(ribuW ami "",,oily .b\\J!"""( ,[",0; .. , ",·,th 
.0mo .... I,,! longor ,.lve" ,hicl;,'r ~l\d mn,,' promimnt I(,be., "hie"'r .n,] 

higllcT nr". "nd <l'<pcr "'l\<",'~ 1"-'1'doT than Z. <>,,1.1, ,\1'0 ""Ided W 

Z . J~O""" ( Bi11",£,,), t)", J!ll"" t'0nln>Qn . nO eho.radcri"tio 01 the 'l""i" 
nl tho o~,.rlyi"" Jupitor TIinr ""t,....-xl 'OH(', In" dlll'Ting in i" "jwtt<T 

fO,lll, len ""'qual <!ld" hmgOT J'O'torior I"",, al1d <leep" "' ,..oll . ' 

longer Ill"di.n , u]ou, 

Occ"".,."""-G,,s l1IVDt Fo",..-\no~. I,land 01 An\le<»ti .• ~d i~ 

,or,..,pondin~ .... ], 01 ill< },(""" Clinton at ()uH,1.."I.nd, Mnryl.nd, . Hd 

Ii'gan.!, I' irgini •. 
re>lJ.di<".,-U. S. X.litO,ol )lu""un1. 

1'loto 1.Xl\", Fll[,_, 8·]3; 1'1.(, LX\", l·i". 6 (1) 

Dt,,,'riprio • . - The "tn"nlinorilJ "id. , "d deel)!Y "c."too 1:.",]« 

. nd tilt ,1,.J'll"" "nil .,·,TIn ... of tho AIMrioT ,,]0p" "ro cllaroct"rldl c. 

' T10 10110",1", brle' " ... ,,; .... ',"'. 01: ."""Ios Irom Antieooll r , \ond, ",'" 
York, ~". "",,'h ..... 'HU \"lr~I~I • ..,.0 .d~.~ ~o:rtlT lor \h , ""h 01 '","~lel<· 
n .... ~"d '" .h"~' 'h e ",Id, toa«raphlo ~I"rlbu\lo. of th< ... 1_10 , but "'~inl, 
"""""" .. n{ ,h.l,- .«1.1« b<orln~ o~ tho ,,,,,,I.\lon 01 th, "'~'Tl.nd t.,..,u
til." and ""n.~ 01: ih' Clinton rrou~ ~'Itb th ,"""" o{ \h< \",leol Clintoo in 
:<h' Y",k, 



'fho,", l .. la",,", togeUocr .".ith it. lar/l"r .i"" Lbe moro b!oo.dly ",,"«1 
YOlllra! pUL 01 tho loop 3nd kulger pOI'terior lobe 3nd .u]"". Jiltingo;')' 

tl>< 'j><Cli'" hom the a""""ioted Ii.lld ,upl'CI!i'Odly near ... t reLaLiv" Z, anli. 
"",I ;,,.,i,,. 

'1'ho f=o.Io fo1'1ll of tho opcciOI b., not b<>en oU<ern,<j l1nl".. .. " we 
drongly £"'I'OC~ 1100 .pccimCll dOllblfully roforred 10 Z. tro,,,hofd; (."" 
Pl. LXV, Fi!;. oj acto311y ""longo here. 

Occur,,,,,,, __ GUl< B1UJ: ronXJ.TIOY. hland of Anti=li. CnxTO". 

ZJgovol1;a. ~"I;c"'lie",iJ "'''., C"mborl.~J, ~[",yJ ""d, rr.g"~., \'irgini • 
• nil "1 ,., in th. oorrOioled Williorn""n .kl.,.i n{)d~tor, ~",. York. 

Colkction._]lhryl.nd a.o]ogica] Sunc,},. 

ZYOOl)()LlI.\ PROLU~ n_ 'I'. 

PIALo LXIV, }";g" 14-11 

]J"cripl;"n,_)(a,ily di'Lin~ui.;I"'d {ruIn ~ll oil",! 'I"";"" of it. :tOllO 

by it, large s.ize, ,long.lo olltiino, proy"tlng al\tero-"",.di~al exIT"",ily, 
rolh", thin l(](lp, .~d the 10 ... ond broo<l. ,wdling of the oJ.Lt<rior .10)"'. 'n", 
1,~ p<J"Uoh o! Ih. female i. uncommonly .m.n for. 'p""ic. of it. ,i", IUId 

,iILLoted ... ho11y .... ithm the """. of til< ebat"" LIlarginol rilll. 't ho I.tter 

i , Ihinner .nd n.'TrOWor and tho oulline clilt'e.-.n! llQm Lhal of tb •• imlJ.rly 

largo and ocller..n.., .11i;,,;! 7.. r.h.t .. of tho {Wcrlying Z. a.co,.,. wn. 

(Io,,·er part of tho JUl'itor )Iivor formotion). Other olou aU .... "0 Z. 

oblonga, Z. r'GtlJng"l~ ~nd 7. t"""hot. li. 
Occurnnce.-CLlIiTO ~. Zy.q"bolh~ ""Iic" .• /,:" ...... 

gini., TIoche.ter, No..- York (Williamwn "'aIel. 
Co'I' cli<>n.-U. s. "'atioll.1 ~f=m. 

ZYGOBOLDJ. ROBUST.\. n. '1'. 

PI.t. l..J.'{1 V, Fig •. 13, 10 

'0"0, Hogan" Vir· 

D" c-,v,io".-Alhcd to Z. proli.·~ bnt Ii .. higbor mh"", thick" aml 
Illo,"" IJolh"o, modian loh., tbe .nteri"r lin,b of tbe loop llloro """,t, a 

wider border 1< .. 1 a nolleh <10<1"'< ~nd ".idor dOl'lU"OIl LotlreeJI tl,. poole

rior 101>0 and the elovated horder. Tn Will' of Ih""o ""'POd" lb. 'P"''''' 

• 



'" 
~bl .. 2 ....... \IIlI~ •• Gyn }lIm Iptei*, buIlt rnodily dir\ingui'hed 

loy i\. 10'11"" ' ;l'(', ilion obIGng.mopo, IllOft ron.cs. ankTlOJ 11"1"'". aJl~ Ie", 
mnu,k loop. Otlwt e~ly nloled .pte'" u~ X. ,wag ... which dif
!en lD antl; .... ond ill h •• i .... Ioni'. loop, .nd 7,. 'omohfdi "hi"" hft • 

tLhlD .... .... a u ........ cr n"" ""' ... diong;'" loop ond YeDlra"s foil.". 

"",ten", lobo-
O""""..ao .... -J • • nu nlYU Jo<>IIlUTfO'-, 1,land of .~ nti...st;. 

C'<IIlecf"'n._r. S ?ht<onal Mu ... n ~l, 

I'll/,! LXn·, Fig. 20 

lh""":pl",n.-Tl!i. 1.,"" ~ ;nl<lrn\ooi.ta III "\OO:t of it. chulicten be
t_" 7,. u,,"w/IIo.ad 7" '0",,1... J{ow ... <, it" 1OO1.~ .. ht.t ,ltoru , Uta" 
';tM:, tho hmlroJ of lh1 lo .. p ,NO n101'13 nllQ., ly p .... a.l .nd tl'~'T P ..... b'" 
iul<> tho ",,,,,,.ding vo""') V"L !o ,,..'" ••• up!. F~rth<T, (ho •• 0\,..1 

po.rt of tho onthM 11 mo~ OOn>": .nd the ... l.erio. dopo ''''''1'''' onil 
M I ."" dly oou,'u., in Z. rob""t~. 1n Iht 1.I\er ,.",poet. it;., like Z. 
",.""",.u. Lut (he poIl, .. io. lobo auri . "Ic'" .r<' bo th norrOm"T Illn U .. 
,_ub")/'rgi". l ~~c_"~tion llll,ith~r III) bl'Olld !lOr E<> doop .. in tho! 'l>«:i ... 

AI Z. ;~/mn.c:lia OO:U11 1>leOClltl<l ",Ith Z. d.cur" oIlhe h,-~ VIo"", 

",)),0", it h,.. b.:ro !oWld, colloedor. ,,·m bo; mol'<) eonoemeri ... i th it. .. pa

ralion f'P'Om lha\ t'l'cctdl~gJy abundant ,,,..,,111 th.u Iron, Iho ",,,11,.. d"" •• 

Ill~ .ith "hich it bOIl bHn COIlIJ»M. In lhe ""ll.dlOll' no .. n&il.tJl" 

Z. i .. I ....... a.. it ,much Int """'mOl) th." 7.. Ii...,.,..., 'Hq fo=or . 1", 

;" • trl/l~ It.rrr. )lui tllt m.UJ ud ,nOl!t eon,I"",1 .. . ~11 ao tI,O "'''', 
llriklng .bt/nonCtil bet .. _ lI"!n' .,.. io tho .10 ..... of the,. .. I.e<, 11 .. 

1':1111: a1 di .... ~""'-... M the .. ... '" of I b~ loop aOO tbo '!l'flIltlh .nd eln.llon 
01 the nm. 'l'hDI in:l!. iool_~ th! T.h<ll'~ ,..1.U""ly .ho.rkT ona 
the loop longer, tI .. Ii", •• of the loop are mol'\l croct ond tubpl,alk l and 

"" ... , dl"~ III) ","'h a. In Z. <lo('(;r", In .,hl~h tho. Imp romn>uDly i. 
""',.., \'_.h.ptd 1h1ll U"'Mlped, the tn<ll ot U,. ,·.J '~6 ... ~ oe&:rl! 

oquaJ 10 hotight al>d tho anterior ..,d II ne ... r dminctlr n .. ..,"~' thou 
the pooI~rio . Uld ill. rl.~, to!pec;'Uy ou tlwt nIIlnl .hle, i. uot.., thicl.. 

oor .. hIgh 1110 Z_ dUWll . 

• 



SYSTIL· ... TIC l'ALYlC<7 0LOOY 

O'."C"""A<,, __ JI:NT>:R }trru ~O")( A'lTO', I'land ,,{ A"ti ",,,,li ; ('u,,· 

~o", Y.!I!/nI!ol /><J Ii,,,,, ,.o· >01'0 noaT ,\Jton, No ... YOT~. 

Ooll,dto~,-U. S. N"Miw~l J{l1 ;.M1ll1, 

~;"{"llim "A ",·n., (, UT .. , 11. ' I' 

PI .tc I,X\', 1'1g' .. l ·4 

DWT;l,/;"n.-Th" "p""'i .. i, ']'I!rIt, «'ri",1 p"rt i(·ul. rly 

"nd ,'oni""l d"{IO'ilioll of th" limb. tlf 11>0 loop. Iho ll""er",,,, of th e M"" 

of ih,· loop to t ho >elll",1 IXlI'.].,r, tI", r<dall", ulor "",I .... ro 'll( , nt,',-(j

uo"",1 ."glo, Ihickn ... 01 Ih, ,im, th~ , olati,,·I.'" ' tfUlIg ;lIn. tioll ,,/ tI, e 

1",,,oeior limb of tI", loop "",1 t.lw ,]!,,,,,,,. I flllr~,,, ,lilhe "on(ral Ihird 

of Iho onl" iot lobo. '1'1"·,,, eh",","er; "'ill """" in di'li"glli,ll1"!, Ih. 

' l",eil'< lrolu Z. ro ousl" ill ",hi('h . 1"" Ihe oOj"""''''' My""" the 1'00(0"'OT 

lobo "n,l II .. ele,..t,-,<I ri", ;, l.egOT. H" I Z, 1",,,,h.nf,li wilh whIch Z, 

red'",yu/,,", fou",1 in '\'Hi"",1i i, not"" ••• il y ,"""r.t<)(l The di ili<ully 

i, """a,io',,,] Jl\.j,il)" hy the /.rt t.""t thero .T(' 1,.0 i"lom>" J,.l . ,,,iet;,,, 

"',. ( 1'1. LX\' , Fig', S. U) )", Vjllg tlH' .1,1<',"-dor~11 on!!l •• hep .",1 

=ta"!,\1 I ~r 0_ in t.ld; 'p"'i' ~, "·1"",,., the "Ihor eh',"owT< .re . , (l,oy 

,1l0uM t.e III Z. /",,,,h ol,/i; t l~' oth"T (PI. [, XV, Fi g. 7) rc",ml,ti " g /., 

,,,ct"ft9,<1 •. in lll<' venln! ""luelioll 01 Ih" 1'("I"eioT 10k. in In"". 1 

CX"m I'le, 01 Z. 1~,,~ktJf'/i th, "nt.·rior ",/.r"",il.\" 01 th< hi "ge j , ", ,,,,, .. llOi 

,"'11,,.1 )' a"i!ular, It.c rim i, 1'~I)~OT IhiH "H,l th o loop on 11", "'holo' " 

thinnor . ,,,1 iL' l"w", ''<1(1 f",Il~'r 1"<'!lIO",1 fm", lho: ,ent,,1 oJgo "1I,l 

lh. 10we1' lhi,,1 or l,,1l or tho pootc rior 1000 further Illa n ill T. f'rl'/~"J"'4. 
TI" len" i< form of H,. 'f"<oi"" ho, llol !"" 'll ["",iii",ly ;,jenlirl,.1_ 

O<C",",',N<_._ ll n, jl,,'u ~O""A7 !o". I , h",d ,'f ,\nt.,,""t; . WII.!.IA)(' 

""" " HUE. Hoe]""tee, .'le,,· York ; ('Ll';TO';. Zy~obon" un/ieo.,/;,n,,'" 

",mo, H op "". Yiegi"i •. 

aO!I<cI;"~,-U. S. y.tl"lu.l :llu""um. 

ZY(l(."",, ,nA r"-UHOFELI~. ' I'. 

1"1 ,1,' LXI', Fig,. r., i'·l' ('j 

D"cripiioll-.-'J'hi; "p'" i ... j,,, ~1'm"mAlelj' of Ill ... m. ,ize, a'''''';" t.,1 

,,;111, "~d 'trnNur.ll, Ill!kt do.ely ,."I.ted to Z. rl'Clo~g~~', TI,,' t.wO 
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~~,....l hI III ... 1/)(0 nera;;~ for lhor ;;~". u~ .... mfj.(tr ,I.on .11 <HL"~ 01 

the I"UI I) t~QII,l lli ."!lIi .. "",;. 11.0 TN'O;;~il" Q no> .] .. 1" ~f r:uo> Jli'~J 

lim .. t..mt 1l.,Tt1o,e '"'lni~ IIm .... 1 "~"" ''''']r iu ,holl!lj1;niohiIlE it tlmlt 
Z, r.rI'~9"'la ,..Ill,h oo"""only i, fo~n~ wil], It. 'l'H,i <7f,1 'I"""~,,,n, or 

z. ,.·,,,1001_1; nN ",,!ily ..,p .. ,t,d by tho ,..·I.U,,· thill,,,, .. or il",ir rim,. 

tl~ ",I'·ri". mfl,t"", 01 II", I'<,_, ... io' lil1,b ~/ Ih, loop , ,,,I Iho unu"u.l 

f"I" .... ", th e 'Tntnl thi,d 01 Ih. P""'w.,~, 101.·_ '\" rule, I,"" Ihe 

I""bo ~f tl ... 1",,1' ,low'l\" I!W'", !lie .n!(r wr li,,,b "Ix'cia!!) "'.ag 1_ 

"uri, "'01 .".1 tnon in 7. ...... lo.ftf/..J4.. 1'1", loo!, i , .1"" ,o(In.....-h.t .lwIrlt, 

.wl U" """,al e<lll',nily tart"'" ... n,,,..,,1 r ... ,u , ... .d~", 01 11M> <.In'. 

('"""'nu,,'Io.Ij, ,he ~labo """10,,,;,,( rh. ' .I I''''' "f the I"", <p<'<'l<!O .1 ... 

... h,l'1l ,""",,,0 ... 1 .ptoeimeD •• h.t r.lI ", OM ft' n,ftl'\' tt'JI<"<"II ' 0 moinuiD 

l~' nQ,m.1 di'\",otioru- l..:t.""n Iht 10'0. 'l'h,.,. of 11. ... inUrm<"ll._ .... 

eumpl .... ~ ~g"Jtd in 1'] ..... I~'\'T. In onr \ f.g. 7) tb, .J"",;n",,, 
" ooul. l fo, Z. 1~.d."l; ill ""'Y roo])I'('/ ,~, .. ", 11.1 1M ,-,,,I,..} pari 

nf 1nl' 1"",1"";"" 101 .. L • .,h 1he hll, .... 1"~ 1 it !~nlll Ioa,-.. Th, .the, 

I.-n '],«,n, rn. 0'. nom,,1 ill rhi, .no .\1 o. her '''"1'''''\.0 .""'1'\ t~.,t Ih. 

,uIWH]O, ... 1 IIogl. i. too ,h.,p th~. "'mlllJingo "t Z. 'Hj.-,"~,*. IJ o~'· 

"Ye", ,"'I,." 'fi'" liM' \.0 • '" "'~") ,,,d .11 '''', """'.' I"" I~)" , I} e <lin 1'" rod "or J, 

,1"l .. nuro. [rom I)P<'.'" '0 b< "]><:<,<,,,1 

1·1' ... ~ I, «Ih"~,,," IJ~ d~nbl ... ""Iong t"~ '1"""''''' .d.t'o". "II"" nil-. 

" ..... " in 1'1>", l....-..:X. l'i;:\'. G. lm ......... 1 of ,t. t..! " ",~'~1{ to l r~",.I, of ,hi, 
0( .. ' ..... uo beli ... "" .. b.,,, u.., plat.... .-.", ",noh("d, 1ft at<' "" .. '''''JI):') 
,,,.1 ..... 1 I ~ ",~., " \0 Z. ~~ 'lL .. nd. TI", n'~rI<It ..t~ ... in Ih .. 
... 1 .... i. 1<1() ~r f .... Z. f .... ua!rli an,III,. o~tI,a~ in ,.~enl .J..o , .. ru-

I""" bo>lk, ",Ih Iho.l oJ il,. mol~ or x. '.I'f1I''''''' ,h.n •• lh thil. .pt<"i ... 

'n,io ,10\lbt, ,....,"'~.,...} i ll ,'"""",Ii"" "ilh II .. lal'llho.l I"" tm;o..} ",>G,-b 

III Z. fro/;n .nod the !Q]l",..ing z. ~bI.".9~ \, mn(h ,,,,,,,Il," thon ",,,,al 

i" 11~ "''''''. '''IW'''tJo thai ... hot i. ah., ... ,O!~",,1 w •• Ih. l,vI",..l rOmt 

oC z. I.,,-,*/,o/./i (l'1. I ,XY, Fig. oJ. ,n_) full} ,.., Ih~ rn".I, 01 tl", 
[ .... t ,·.r;,' I) (1'1. T,X,", I" g. 'i] ..-j"d, ",thol 0",0 ... ,,,,101 il< the ",al. or 

th. typ{, ... t lu.n, H "Would "wall ""1) tro,t th~ ,]"ponl)- I.,t ... ..," Ih' 

,-.he," 01 tu~ h.~ "', ... ;, ,<,h,,,,,d 1.0> • """""'"'' III Ih,. "]"",,",, 



". 
Q.,.'tO,.,. • ...,..---CulIm". 7!11"bQlbo ~.t;.,~.li.",<", """', Or " J: ,,-u 

'OIVAT1<>X. Jollnd of \nlicooll. 

r(l,il'dw....-U. s.. ::i.IiQlll111l ~<culn. 

ZY(J()OOl.lI' O~l.u :;GA 11. i p. 

:rIde I,XT, ~'\gl- 10, 11 

DtUt"'pliu" ._Th,. 'r~i .. it .err I j.b l ~ to e<>nfuoiM with Z. !"Qliro, 

Iootll ~''''' J..'~"" ,.....I~ "'1",,1 in ,i ... , Ind .,mil .. , i~ g<'IIOml U I''''''''on. 
1t".....,. , .. 1t.m thr OlltiUte it lH,'t«U,. p .. ""' .... ·Mll " .. u t.. IoUDd thot tllO 

IDI.r .... lanal .nt. i. 1_ :lC" •• !>d th •• " '" on cilmr ... d 01 ,he "",lnl 
~ I. 1110,.., alo .... pl, the OlIll iq~ !III Ibe ,,{wI. u,....,fOl\" bem.r ""'..., obI"", 

Iud ",bti.~l! 5boo1~. tho .. In X. 'f~/jnJ. But then: j,. b"';d", .""tIl .. 
,1;11'= th'" i& ma.iDly ",I;n! on lD ,lidingui..Joiug the bo '1' ......... 

S.MPly, 10 Z ~~.,.. 110. p!)I!iI'rlur lobe ["'II1II I thinD."., Jo .. t .. nod 
";d~ lIu I. IlIa_.or, i. larther !tNO''''' /1'1>11' 0 .. p<><t.crior lllub o.! 1"

loop.. The \'"'0 limbo of th.)O()p II..:> ,10 IIOt di,"ra" '" much . 11>0 .nlo"Of 

lu" o l .. rlJc ~larly ' l'po,,'lng,j mo, ,, ll"'rly "."Iieal. than in th. t 'po<:ioK. 

Fin.1Iy, the ~rood pouoh i .. 0\", 11 lu,dk . , ~~n"",l)' oxceedi~g hall the .i .. 

~f th ~ PQlIch ~II lemal,", of Z , 7""1""", Howo •• r do • .ely , l1i ",l, t~ " t..-o 

11'(: tult {h~ .... UJ~ ."d ..-ill!. httlt p.ldi« '''~y h< ",.dil~ di,tlJlgul.hfd, 

O'C�U'TfflCt,----f'L'YTQlI, X~"hrbG 4"1 .. _1 ....... ;, D>ne, H ogon., \'i. _ 
"n'l, and Cu.nberJ.rul, )J..,-L!nd . 

.... oUedioio.-U. S. X. linnol)l lIoI<lIm. 

ZTao1lOJ.JI.~ J:'> 'L '1'A 11. rp, Inrl '.riMy nCDI ...... " ._ •• 

Plat. LX\', Fig.<. 12-t-1 

l/mrip lw...-Thi. " • uther .an_hle Ind v.~ .Uy ,moll 'I*'i .. Ib( 
,hl"'d .. i .. ti,,~ of wInch ...... ".1 t ho lUot~ ••• 1I, '<'COon pli ,,)oM. by 1'1'0' 

[- photog",phie illn,tnlio", o! If'CO'lUOI" IlL"~ hy detAil.d d .. oril'lion. 

Th. hol<>tn'" 0111,. 'l'o6~"1 th~ large 1,,/1 ,..1'0 ,hawn i" rIot. LXY, 

Jllg.12 , Thi. olio",. it It> b< ~'on ,Jos.ly . lll .. 1 It> X. rt cl""11ddL ,hou \Q 

."y of !ile o(h," ' I""ico d_n bed fll \h .. "'''' ~. Roth \,. .. "",tang"lar 
. nU>ro-<:ardi .... 1 ~.xt..,lJ\ih .. , I loog- l""p ,..;,1. nnly ,hghlly d;"~'-gUJi1" Ul.l~" 



"nd "thor ,trangl:: inflotccl Jl'<"'icriOl" limb, nnd broool:: , loping Olltr,ior 

ler.., B\Ll tho two cell.inly are noG tho a m. 'pe<:i •• , Z. '"fi"''' being c<Jn
' trtlltlJ "nallo" mOTO ooli",1o "'0 ollla,i.tocl in _pP"".n"" with thinner 

tho"gh high rim aud ;·.nlnlIy 1_ c<JnUI bocl~. Longi'h 'pccirnl)J11 Ire 

r<:p" .. ntcd by ~"ig>. 19, 21, 24, 2~ Ind n; ffiartor ex"mpl"" oJ Fig., 

12-14. "Fig,,'" ~·6 i, 01 th, holotyp" of the ur, r,,'u.n."tt ".hich dirk", /Tom 

,he tJPi",1 form 01 the 'p"oi"" in tJ,0 1""00' p",mineJ)<:o 0/ the do","1 

.nltl .. , Other '~"lli ollhi, ~ariet)" .re ,hM'n iu fig>. 1'-17 .~d 2l. 

Jt sl",.,]d i>c obocnoo .100 thl, .. i. ~,u.ll.'· til' eo.", Ih. ridges app .. r 

thinner IUd ohl'1"'r in the 'peei"",n., thl .", pT"",,,'ed in ,h.l. Ih.n in 

lh. to,metO\L" onmpl, .. 

O'I"1Ir",ne.._G"')l TIII'no TO"" ... ..,O:>. Iolulu 0/ Anti_Ii; CLl .. '1~Oll. 

Hag.n<, Virgini.: Wn,LU,"'OY ollJ.WO, lloclJCIlLor, .'< eY< Yorl:. 

Coll,clioN._T:, S, CioticIl.11 ~[~ ""um. 

Go,,", ZYGOOOlBINA new t'''Y' 

lJ<vricH., """t and lJollio part. o! author., 

TIl;. h"'ll"io group i, ,PTopc"" ,1 for ':peel" conforming in generol .,peel, 
cspcei . n::.> rogud, Ih, molo' , "illl Zygo"olbll, The OIIly "o",ton, dif

loron"" Ii", in ill' hT'Ood pouoh nl Ib< female. Tbi. inolud of formi~g 
• prominent ,nd rontiuuom .. miovat. or a"\lm;n .k<l~al" .welling '01'«_ 

ing tn. ou[c, t ... o-thiT~' 01 tho poot.nnlral qu.rl" or the rain., i, 

u~oqMlly tilo'OOo:l, tho ,'onL ... ! put, ,..hieh look, lih A conlinu.t.iOll 01 th' 

pool-modi", lobo, ;"inS moro OT I ... NlI'I1plelely <li,;d"" lrOl~ tho large' 

Jl'<"'lonoT part by pTOIOllR.tion of th, VO't~rior ,ul<:u;;. Tho \'al~"" of th , 

female cu'p"co Ihordo ... h.y< a distinctly dilT.rcni .ppeorono. horn 

lh_ 01 7,Y!JolJoI/>~, 

(I,~oly",,-ZY9cMJ1"ina C""raJ;~. '1'. 
Only fouT 'I""i"" and ono good .. riety ha'~llg the 'equired kind 01 

brood pouch i~ ("",»illation ".ilh tn . Iob>ti oll 01 the ,,"-rap"'" prc~.ilillg 

ill 7JgoboJb~ ~ ... • , yo! knol<"l!, 0/ th,,,,, I~ gono<yl"', along "itll it. 

YOTi<tr l"'I;,~",r!J;nat" and X. """""'!~, oc<ur i~ }l;d~lc Clinton ,on"". 

Tho other two, Z. mr;"~I" .~o 7.. f!ruUla .r. fTom tno FTn~htm<Il OTC bo<l 



m (.mIn) i"t.",.,h • ." . . 7 "" ' t nhgnl'hlo. p",illon 01 tI,;, be<! '" nol """ . 
..,.,)~ dtltnp,n",1 II may l;e ('l,h .. , • lillIe abo,e rrr l.. ..... nlh the 00lln<luv 

bo <<r'ffl lb .. 1.0"'''' ... 11 ~I "l.I ~· t Imll",. 

I 'lo,~ .'([,(11, ~. HI 

nfl'rip/i"",, t .... jtlh 'I: N'P.; ,,,.;,,L.,, 1.7~ mn,. 'J'hi. b! .... ther 

1& • ..,. <I .. , ly d.r", .. 1 ',,,,',<:,,. U ... ollthM ... u_Io., obliq .... p , 'lI'1'm~ 

,,' thi. ' '''»'''..t. U .. I"h)le .I , .. ,Solo" trrnuut"'g at di,tu"" Ul~l"" th. 

""t_n .. r ,,,I .. ,1 .... PI"1I,l' nIT o., Ik>.lly, ' ''' "".l~.i". "udu.~ mo..., rollndM, 

tII~ rr", .... 1 ~hl. bro.111,_ , ,,n "'~ Th_ U."hl jO@cl rid;;~ i ; th ,~k and PNll'" 

" .. "t, ~,u. lly .. hil ,b ... "I"'1! p",I"n","U'~l "'I,,~· th at """n",,," I, ... i,1l 
,M Ilf'01ll! ~lar~,.,.I .im ; 11,< datullo.!>ft 01 ,to limb;, projoc. 'I 'Klo ll! 

be)~n ,' Ill" nin~. lint o'ld ~, •• I J~IJlh· .. n~I .. " Il,;, bemg '" ""I""'ill.lly of 

" ... ? .. t~flor 11",1" 'I'l," l''',to'rior l?bo " 1"",,'li,'ally """,,Ietc. U.u.all~· 

Ilh' f"ln~l r3 "rj l",~er IILK" I)", ,~. I",. TL." b" , . l {>Ouei, i. d;"j,h,,] " 

it .h'm l,I I:>' by pl'Ol 'Jn~. lh", \II t,br l'("'>dior . ,,1,' " ' in to • l ... d"~, L'ly 

promi"".,1 ",ni,\ 1''''H<!1\"01 10M and a ,"'011 0, . ..... Ihn# lh"t 1Mb Ij ~. 

a ","t""1 ,.,ntill\lIIt;O" n( 11 .. 1_" 1,,,;0, lim b 01 tho U.,] ,.p"d , id$1,'. T h,' 

' 1" ""J1~OJ" "J~l\~ If ,~ .,. ('jl), \',,,,.:i ,,, • • nd .\ .hJJI Ud~,., '~rlli., . ,,' 

'ru~\]O th." IL. • .. ".r., ~~ In, t4( 'P'I" '" •• l"und . , 1"" . 1;\;" hl Jf.,,· 
IOIlJ, r.,,,,,yh.,,i~ .n~ ]\( ... y l»'k. In ntl"" ""1"'-':1-, h,,."'~,er, ,hen· 
" nn _1'1'",,;. bl~ Ul!!e",.,,,,. 

\ '.1 ... <>f til" ' I~'" "'tl. f~ ~r,,1 a,,~ mdt>.Joo ,.,Ih D ... ' ,uno 'I"""" 
., ;V<Wlg->bo>ll>;~ .. (d,.-J ... ) IJ!a by HIli in l-:'~. ~I o", "". nUy 

n n eh .nd Rl .. l .. "''''R( <)b;,I' , ~,.j DIll Hall had wdlldcd urn 'l'"u 

,);,; \1,,<:( Of( .. " .. 1. " n,I," th~ n.1IIt u 10 ... " ~""i,,;"" ~lIy ~ '" Ib~ 

~ .. ".l ... fI.Jl~, I<tbt. 'n,t fa,'~ w U,~ '''''''.l"I' (IIIlJ fI,,,,,u....:! uude r Ollr 

l tl'l'Ol tlr. ,'" JI "'I.,oI>fII~,,,,, In"" I,) ortn~h lh , ... <1 .... i . ... rcrn-d. HCJ'(' 

.1 .I ,,'lk .... t·} ot! Ih., ....... "'" nf cnnf",ion 1iLiI~ 10 ........ 11 from " ,....."' .. 

• nd lhngrthtr d;tre"'nlll~ Or t1,~ /,.,.", I'l/Q In Ihi> ... l1D"'~inn .... hl<~ 

d""io;I.,d t J I'MJl' .... the "..., ,'. , .... "' ... e ~'b"lnr<'d 



O'''''rr'",,,,.-C!~''TO''. X",", Harlford, ),""W 'Lurk, 1_liti"" iu POIlH_ 
.yl,·.ni" rUllJhc'rI.",l, .If''7'laTI d (1211 feet .bo,', the 'l'n ... "),,, .. nd

,Iont) , r. .t<, Cily, \ i rgilLi., .nd ATm <l,h"". IJ e<lr~j. At llHW iuonliti,,. it 

i, """"",i,t,,,1 ...-ith N ",!igoilJlbina /r</o- "",I other 'I"" i,,,, th"t Ij~. It ""m 

to J:,., '<.Jn~ u",,1 W tllo ",TIC to whkh lh. latter ,,, n,,, h., 1,,,,,,, 'ppjj..:J, 

Co>I{,,'io,,-U_ S. ~.liQn'\ )\ulf<wn, 

PI,,_ X I,IH, l" g' . 12-1~; PI.to AI,Ii, Fig. 1 

J),,<ripr,,,o,- The ow'")!, .j,. i. """""yh.t gT".1,'" ,n thi , \-.ri.ty Ihon 

in Iy,'i,,"l X. C<Jn,,,Ji. !1c"idCl' therr· .re nriuu, , n,.11 hul l'"H,t.l1t ,hl

feL"'~"" iu otrud\\T>l d,,~,,), thot pr(Jbobly would how "orr.,,\.c,) full 

'f'""jr" "~,,,.Iiou. 01 tho ..... ,liJI"",,",o. Iho ",,,,,I .I,ildng and I~"h.l" 

'''' lmU m i. tlw I:"'.t<'r wj,lth .ud rlo"I~" e, ,,,,,,liulL of tbo bolk>~ 
~nlc' ''o' "wI l"" tc'T'O' """\,.", Hmo,,·or. thi. 10.1,,"" i. ,ory no"hl" 

01>1)" ill n\uld, 01 th" ,,,,Ienor (e, U" PI. XI,II, Fig, 11. Oil ".,u. 0/ tIle 

i"terior tho I,,"ght . nU n tr·ni 01 tho Imde" i. TIot lull)' m,\iroto<i "" th.t 

tlw.c '''~lmo"ly r,....n,hl" Iypi,,"l 7: . col(r"Ji in go,,"I"r dog"". Tl;e 
"",lin., fmdl"", i , ",1,,;,-,,))" longor " u,l mOT" oblung, .~d tI,,· ,,,""o'u 
tl,,' )"",I-,'entul »Irl d ... ·I)('T 'UH) lJlO'" p",rlU(,..j, l'BLfilly, lhe IT_.Il'~'''-! 

rjdg~ ;, "<IlLle~'h"t tlm,ner ",,,I b, promincnt. 
Oet:u"",'N". __ A",,,,j.h>d ",ill, ana ,,,"Or\) ., aml!l,lout .. tho IVp1001 

I"rm of Iho 'I~'-io' Ol l~o't 01 Iho 1"""lili". ,TI "ow 'Lo,l;, l'olLH;}),'""i., 

,f"ryIAHrl ""') Y irgiTII' w),,"" tlLe I,,\ler loa ; 00'" ruuud. Th" ~."t 'p""i
mOl" ""'T" "" IINted "I ~ l'W \I arllorrl, 'l',"" Y or);, 11",,.j,, ill., 1'01L",yh· .. ,i. 
, n,l ( 'U~lb",l;ncl, ~IoTyhncl (nO /",,1 . Uo\ " II~ ' Tu",." ,,,, ,,,nc1m'~o), 
T~" c.<t- of tl", jlLtero o, QI Idt ,'. I~,·, lound in th.· Frn~k;to,.n oTO )'"d 

>TO "ouM/ull, "I.nod to tili, ,·" ,i,·I) . Th o 'I"",jn,cn< .,,' imperlect.t 

Iheir n'""~Ln' "",n i" th<' ~l"en"o 01 IlIdT "o""t"rp'ru on dOl' IH. (T;~ 
wh i,lJ ,,"0,,1<) )fi,·" lL,. nLOr. ... (i,l. dOT), ""no"I,tion of II", oul"" ,uri"" , 
or Ih"" . hell, it I, 1II'I>0.,il1l. 10 d",'ido pmili«ly wlH'thor ,h,'), 1>010,,11' to 

lhi< ""'N)' o. 1)ot, 
r(Jl/,c/ion. ___ r, S, ~" tion.lll<l", nlll, 



• 

Z,cnIlOU 'X~ U:'<D.o ".IIp. 
'Plait .!1.1I1, Figl. zo·n 

!) ... ,;pl.i.m.-.lkzLg,h ~.r. mm. ; 1I.iglll, ~.O illIZI. 'j'lLi, -l""'''' iI cha:r_ 
&ct.rlJe.:l by it; zOll.tiTO'y .I>ort l~l'm, .,.idt IIlId tub.". ,k,110"., una.hod 
eo:Jn"",.., Wrd<x . m) tj,in rather IQ ... bnt Iharply ot'htod U-o.hal'<"l rIdge. 
Th,*, f ... t~'"" di,ting~i.h it, at o~ oe tr.:..n Z. CIHI ... <di .. ),; ell w~y 1.. 'lotoig_ 

nlted ., it. "0&'",,1 ,.loth-t . It c-ert..mly 4 b rthu ro""",'eo:l from b~lh 
Z. <4"",d; l«l;,~argn..t.; Iud Z. I.~""itlt", TIte ".1_ gf t he fullowing 

Z. cOn'urn ....:tl "'hl~~ it i& MIOXi.t$'l .1 Frankow..-II, Fenn.y]"," .. , , ... 
",Ilbl~ It III thu u.., U."ltapod rul,~ ;1 lb&rplJ c-w Imt dilfMl ID 

gJ'dLlr in liz outline, cn:t"I border aud n.yd:i better de.el"""" "",tu lor 
lob. th.! ronfusioo bcl_ Ib.m .......... qnJ1~ oulihl,. 

O<~"'"""",.- lo lh~ .F..ntl'tOWD Oft baI, .. hic~ Ii .. non (IT at u.~ 
top nf Ih~ w .... ('lint"" ",,,·11.011 milo ~()Jth_ of 1'r""hto.:D, :r., ..... Jl. 
,.oj •. 11; • .o>o<>c;iated h .... ,Ib OIhn !peel .. ui' ""I",rod. d_, ibo.:! i" 
lh" Yolu,I><' . 

C'1II1""t;"~._U. S. NAIi",,&l MUMlllD, 

Z'l'(.(lJO)I , ,,,y~ "A "J ~ ""A D. ' }>. 

Pl.!.:: XLII, l'ilOl- It·2(l 

.o"'c...,,!.., ... -~th .!.G IIna. j b~'ihl, U ~ 'mm. ~ ... h. t ."'all~< 
thn z. "" ...... <Ii .. hich it '-Dlbl. In p~",, ' outl'M th~ 1I0t Ull"r1~, 
lIlO I.,. ...... <1. I1lOre n .... lr "'111&1. 011 cnlotlJ. corn pat'lf<Hl, , •• ,.,,,_, It it 
( .. 1lnd /10 dUI .... ;1\ many "'ipect.i. I n Ih .. fun pl_ the ~rior lobe 
I. bt>tj<, dev~"'Jl"d iD rhe D •• lt !baD hi th.I or lilly o!.hcr ~-peci .. now 
rtfcned t"Ib. genu. Nest, Ibt U .. J..ped noli" it nmch thulle. U!d rnr. 

mOmllte.J b,-. Utin . , .. \ "f lI'hicl."o lip ~.' been oh>.nnd in Z . .,.".r<>d~ 
~ am!thln6 Ie .. thi. O'<il """'I'!! ill lb. ''''>Cl.'''d Z. 1"'",w bullh .. 'p"t\co 

dlfff" f<.o Jocid" dly In otI"" ""P'<tl 1l .. 1 fn.thu C(llllp~riron bet ..... "'" thom 
i. ~"no'''''''''J. A "otho! J"!<'ufur;ly a! thr. o»."C",j !. lbo " lati,.. Ullnllt.o_ 
IlOU of ti," . ntorior di.i"';,., of tht b. ooc! }>Oueb, ·J'b . lug., dh,i. ;.,,, alO(l 

,hr!'on from lb..t of tru, aUu" '!"'Clt<! o! Il,e 6"tIl1l in _mis'bciy inyohin, 
tbe .. hoI. of Ib, p""tniQr 100. in It. , ... ~lh"6. 



, 
,-~ 

'" 
31,ny Il.>eiDle/l., 01 U'" _"""i .. "'" bl:1(>,.. Of. lAcb loo;rl "u,", OJ I.

~jlf'l1'mt from (I .. ..til .... , iIIc ,ori • ..;,,» d'l'ad'lIg liP<»> the ..... to nl 

pICl!en~lion. 'fh 1Il0l'C .lri)01>1: 01 t~ IPPIII'WI\ ,lilr'lnlIOIt nc .bo ..... 

\y Lbo! nlM Ylj,_~~. le/t n l..", !o~, r; I),t-il~ure.l <u! r l.t. XLll. 

Tht <liaeNnl _pp.""""",,, , .. " It !,..,m nry,"ng d''g'''''''' ill "li.1> tllo y ,. n ;" 
WJUlt:illp;. JIl1lloU of Il"" n th. <1,i" .nu hl g~l)' clc<aW "",il<'l" f., at l,a.1 

1","1)' 1", 0)..11 .,... y. '1'h'"" 01 In,m ,.,.t.i~ """"det.!>l" 1'11.,1. 01 it. In 
moot 01 tl>< oth"" tho . hdl i . ... ant il1jf OOInph\el) Inu only o,,~ ",W"" 11>< 

1l:f4 .. u:r I'''t. t he la.t .h.,,,,, ti,e ONII'~ clu.rv\c, 0/ tilt- 101.,., 

O"""' ... t..a.- Fn"htoDe on bt<1, It ". n .... en. tnp ..r th" Lo ....... 

(' liIlWJI, o....n.J! 1m'" 1lOrlh-t of F~ot<)Wn, Pcnb.rl ........ 

t'otkelion.-{;. S. Xatinnal lI u ..... QI. 

ZTOOIIOLZTlU ...... Cl .. T ,_ II. ' 1'. 

Plot.. XLI] , Fi,Itt. t·IO 

I'Ufr.,r ....... -1 .. nglb, :/-.7e. ,,,m. ; h.i~"', 2.00 Inm. A pJ .. r<nlly • oloooo 

~11y 01 7. ,,,,,,,,,,ti but ,",ily rli . ti"!('1i.h"ill,y il.l !him",. U .. b pod ri dge 
mu. l!.u~nl1y moce . )uoi, teu. ~ppo;a. ,,,..t. S"I"'rot.>:l Tnh o> O«J LU in 

.. !'Cat AomulOlw(' O~ ""r lAin h.dding pt.n'" ra Lher 10" i~ tn o If iddl .. 

ClinLnIl mollr in., l.o11g~ L. on Lh. eo,.. G'o.p !'<)lId I""" ~{cr,",nhrg to 

l{eCooDdlhcq, l'ennoylv"";I. Unfo"',n.t.dr th~ ~ "thn. in n""rly all 

01 U""IC ~'ltLenl i. """" 0' "' .. di,torl«! loy horioonto.l """"p" "",i<>n 01 
\J)f rook. .u obm.n br tb~ ill""lcdion. t<llUoe art wOot(;ned, otlu:n length

cntd, ~1.ti~ly, .-it), e~y oonecinLlc ••• w.itlD la !atilt aceordJ.ng to 

tho I"tr •• ryUog .,,€Ic at .hir.h the d,reo:tion of Pf'"""urc e...oo the 

",.j..,.. '1"'. orlpl I .. rm oJ lite uhu 111111'\ h"t btm fOJuclhiDg .1mow1 

.... ·tl'1::dwtU that of }·ig-•. J OJ" G on lh~ OIltwd .lk! FIg. a OIl lhe 

~l'l. Al1'OOnlinglr, Ih. ""Iliu "'''''\ bJo.e beaD 1D00t oblique . ad Ih~ 
p90k.io, .nd ,old ,; •• l) "id .. Ib.n In l),p'o, lZ. '<'III7'<ld'. 

OCCli'''''~ Cf.-IA,,-,"< 1' .. ,1 01 :lli J .J.k C1I,,\0" (Zrgo!ou, ... ~ . ,..""i/lia 
1(110)' nM" 1011~ . L" . CO," G~p, TU,,",,'O!lltOl\~ t.,~ , 4 ' )TIl l .. north..-.. ! 

01 ~tero:T"b"rg, Pelw.yhania. AI ... Ii GILe e lly And n(:lr Jlig St""o 

Glp, Va., ~nd Cumbctland, Md. Spoxi' ntTtI douhLfully !<'!o<reJ L> tho 



'PC<;'" OceLlT ;\1 th o) ",TO ".,Iuwn QTo) b<d n .. r tho lop 0111 .. f')1<" (I ;11101, .. 

o"._h.11 lUile north",,,,,, of Fronk'to,",n, 1'. , •• nd in I.he Z~g{JlMlba "ul~ 

zone 01 tho Low.r CJilllon, 11 ",il,., ""uthe",,1 n[ Ch"rrylo~'n, r., 
C"a"I;'m,-~["ryl"I1,1 G",lo;;io.l S"n~y, C S, );nl;otl.1 .[,,,eunL 

Ot<LL" ZY=~LW. n,,,. "nu. 
']'1 ... ''''''f''''''' of tho ",.Ie i • • "",nUolij' ih. '.,~ • • , in 7.yg"."I&1J, inJ 

Z yvo"t!lb;"", t..n ihn of Ih" f,~,.I, diW"" in tho ,h.p" .nJ JX!,itiotl 
<>I t.ho hrooJ I",,,oh, ')'hi, !or1~ ' a n."o~ ridge_lik., .1,,'ot1 011 lying ~IL 

or 01",,(1)' j)lr.IL;,li~~ th' l>«'lO)"Or b(J!([" ~'Il!<h II [,,110"" fr .. m lhe dow.1 

to 11" ,-enlul N!-!"- 'I'll" po<lo,ior lil~b "r lh" ,["-,hoped lobe i< alw.)'. 

lhe .lrl.ighl"r .,,,IILM·" ll""rly ,-or,; ",,1 of II", hn" OJ..! ;, i. I,y (hi. 1L1""liO 

t1.t the .In",'" "'1""I"'u,IL,,1 ... 1",. HI"}, b" IldoTmi,,,,,] '" th" r;"ht ,IT Idl 

",11", e,.'" HI', be, 

(i'noiYI"._Y.y,""lw ,,,,/Ialo n. 'P-
\,iLlo 'I"'<i(" anJ 0"< ,ui.;ty of th' ~.notyp".l'e knu,,,, 01 thi' gelwl'lc 

1.>'1'''' ,\li """'lr in lh. C1inlon dejJO<;llo .. llhe App.lochi,n re~]"n mil 011 
"'" ,k",'ril.,! ,wi ill""t,"l,,t ill tili. \'ol,,""O<'. Z. mU~ta .nl! 11. Yorlot!, 

""dil,'"", Z, an" Z. "' ... " ..... ,,,,,1 Z. ",,",jola ",'OU' i" tho lo"er 1,,11 01 tho 
tip!," Clinton; tho 011",",." Immel in mrlOu' be<], of ,he Middle Clilllon. 

flO W"o,..I"I~ tilo "I.e. 01 'h o ",,10' in thi, gon", do .. ly "" '<'millL' 

U,,"'" ,,[ 'I",d", "I Jiullio, IIo,..e\"l', ill lIollie.,'" far ... hOlm, II", ..,~o' 

.'" ]l<,\ ,li,linpu.I,.bl" I'J dL.UI,u,,.. ,h<o"iB~ <0" Ill< , dori", >UTI,...., of 

'he '''l·.!I''~'''' Til Y.yg(}"Ua, I)" 110, "'Blrae)" th, two .c". "CO oo",1';"u

on .• l, ,liW,'roni1d,.,-1 h, tho lOll/: ,n .. l n"M'l)wl., ,',,,,,,,'nli,, L~"-,,l 1""" .. 10 "" 
,b. 1,0.1",;0, ",I~. "I II", vol, .. in tl" f.""l. r""", 

ZY90",Iu. .. diTi"bl" into l\rO group", tho om ind"rim:; Z. "dJ"I~ n, '1'-

1<ilh OB, ,,,,id}, ~"aif'''",7.. oli". 7. "'ON'" n, 'p" "no Z, "i..lolo. llw 
"'her c'Ompri,ing Z. po.lim n .• p .. Z. gmcili,. n, 'V .. Z. 1;..-,,,/« ll. "1'" Z. 
~,i"",'" ", 'r" ."d 7.. 1",,':, 1'- 'P' '1'ho b'no gTOl' p, differ H1'1'dU,"lI! III 

lb" form ~nd ,..-,dU, 01 the br<X><l ponoh, lhi, fo.l\l1~ I"'ill!! thim"". "ml 
Ilcrr,.llJ "'0'" incurw',j in II .. lorm,.,. II",,, m 'h" lottec <,rour. Tho lo'o 

..,to ,,[ .pe";c'> :tl,,, lwl,l,litIo""'l ;(<aUg"" I,ld" l"llg'"', t.ho Z. ",1/'11" ge01l!, 
0" toe h"'ing I . .,.,., found onl)- in rpptr Clinton .@c., ~·h,,"., t.ho !'C<>U1' 



.-, n~ 

ot Z. t~",ji"", '''''It'' to h<' ,o"nn.rl 10 l[iohll. Clinton ro ,lO '. }'i ""l1), lh< 

"rea" of (ho 01.1", gro " p "'0 , II , m,ll,," llJOn tho"" of Ih' yO LlJL~~ " Z. 
t'~ll<tla group. 

Zl OOl><"'.\ HLI.1U n. ,po 

P late .\1 .\. Fil!" I· J 

D' .• .,,·ipi,o .... - T..,nsth, ; I. ~~ ",,~.; ~,,;~h(, I.:; "Illl . I " t~i. 'I-'",; ... Ih" 

1"'0 lim"" of l\", Y-fh.p,o dJIr' OTO k""l.d ,,,HI d i .~ ,gc ,;)nSld".bly ia 

don.l Jir"dion. th, onlli"o i • • Ii,lillctiy niTro,,·,,;n f,.,-,,,t jJ"" I.'bind, 

II ,,· b""l"r i, high, ",,,aJ, . nJ tl,i ck .. • "d lh" nl"d i~n 1''''1' 01 the " I \¥"-' 
or_ lorgd) ,"nh~ 1.,,,,,, (\\ it' l"d. C~,t. oI tl'" iJL~'TioT \\"h,eh ol kn 

,.., tam litile i,~I; "" t ing- tlH' h,igh[ ""0 width of [I I(, 1I . nge-lik. iXll'(l e! 

ma., 1001 qui to U;/T" .. ni Icom th" oxln ior of lho l"',I.",t shel\. In Ib"". 

L1". \"-,h.ped rid~. aloo i, Ifill'" k ... pmmillem lhAn 01' Ihe oOl I, ;.l o o\' 

llw ,.1"., II .. , Iigb tly hull)(1u , )""I,,,iu" liltlb "Ion" ,(.", Ii ng oul ... 

""JL; P"'UUllS ol Olatioll . 'I'll. "rooci p""eh rOTH" " Ih ill, HarrOW ridge Oil 

ilJ() i"m, d ol'" uj U" ra"oo \xHdeT. .\. il"oo", tbe rlo ",.1 {,]w i, "urY" 

10THrn until il .pl'ru.dlOl' 0, quit. ",.el,." the ,10".1 oxt",mil:' uf t~e 

)lO"torior limb 01 ll,,· yn1 •. 

O<"".ncn,_-.e.-T-","·,,, pori oj UPP"t Clinlon. 1'11Ough ""rlo<t ""k" o! 
thi. 'p",i", are nol .. ,il" proeuuh\e it ln~st yot ~ ,'¥oro,rl .. 0110 01 lho 

ll,.-..;t eomlMl! ""0 .,.iddy di,tribnlctl ~ ,Int".h uj 11,0 J(M1i9o(, oi/,i"" 

Iy p"" lOll.. 11 h ... lK'<n 10""0 ~I «",,\ 1 Ca'::I.p"n, II' . y,., "·he,,, i 1 ",,,- un 
.I,ou[ ~t. I"" l kn" Ul Ih, K""r,,,. ~ LJ1(hwM . • \1 00 xl ~ix ~{ije lIu" ,., alLrl 

SUulO C.bin G.p. ll J ., Ho11irl"J,lm,!{, r •. , WUlil lll,,·,II ,. r • . , . wl oll~" 
plac .. WhOTC it, mHO h,,, I,.,.", ,.,.roll,d lor I"",il , . 

('oli.cl<Q~.- l l. ,". 'i,lio",1 ~IU"Ul~. 

PI.I,· XL\", h I(". ;-_10 

f) oscrip/ion.- A I'I>Toxim<ll" h' ol ll,,· .am, ,i,. "' Ih o t!l'ical Ion" 01 Ih, 

'pC"i"", !rOll' wh i<:h lt d,lfor< nlO inl y ;n h"' i"g two OT II""" ,,,,.11 Jl(l(] "" 



Sv~",Il.TIC 1'. LIION l'Or.(lU~ 

on, bu.,,_ 11.., ~ oi, 1lI~ Ulller .olope nl tl ..... nkt1or ri~. Of .,u""r 
Im,l) <ldI01rl1_ thot may k "w.:rvl'd WI aijicol COlllporuon of 1Jl~ 

ill~.tTa,i<"", il W! 1.. ""intr,d out (I) thli tho! llmJ. of tho li..;,h_pc.l 

ri,lg. dinrg. in lou" d,,, .. , (t) that tln blo<, l pouch of tiL< fOln.l< 

1. Inionor, .Ild (3) tho dOl ... l angle,""o fhltl"t th.lll" U,. typic.l fOrln 

of tht '1*"''', 
.AI thi, Ionn ~,~, v., h ""nfuloo to • IOIHT mao thon thot i.n which 

t,piu.l Z. ,..no .. i. (o11lld .,,,1 iii !'('::WW1t.iOll .ppr. .. to b;, ....... n.bl)' 

<XIIlIWlt, .. t .... !lId perhap.. hut b,o:1l wo.rrUltu;l m d_ribing it ..... di. 

Lim<'i: ."<cif'.... U01I'<!Y.,r,..., i_I <>:I.I"wl'<lC! o:f its t.II.~tD.1 n:latiom to 

Z. ""/l"l,, &lid fur thi. 'H"OIl bclle<c it pro" .... naJlr .d.i ... Wc to ad"p' 
tile .Ixrr. d.wJicoti.",. 

Ouvn~-C11'<1""Y. n ... __ rw4U "",c. n,ar Six Mile Houoc. 
){d .... hon it .... fOWl,] oboot 1!~ I.e{ bN,,,,,th the KHr .... und",,,- Ind 

.t WllIloIlI.ville, \ ), Aloo with milliOIl' tJ n"""' .... ..;.. rMdU at :lhlb.uy 
Gap,roweD ~oU1ll.lill, 5mi\,,,, no>'tl!",u oi S"''''(h'II~, Telln. 

Co1Z,cli""._u. S. :I>-3IiO<I.1 ){uscnm. 

J\voo':t;~u ~l,H n. 'I'. 

l'lll! XLV, Fig. 11 

])ffQ1pli ..... -I..,ngth (1lI.I.[~ vd..,), ~., J mm.; I"';!M, 1.a mm. Thi. 

tpeciM altai "" oomoIFbn ''''f.{<,r ,iilll<'nsiOlll <haD. a",. of it. congm_ 

I~ IF" {oa.od .-,m z . ... 1111/4 fIIJ<li.f"~' ",0. "Iuch It _!""'" in hniug UFO 

or tht<>:: ImaUIIOd"" OIl the .nwrior Ilop.. 0/ ,h~ dcp,..,...d opac<- brt ..... ,. 

tho- hmk of tJ.e U-dtapod ri~g... JI.,. ... r, io 011 .. " ''''J>'cl>o u.~ tw-o f""". 
ne 1Ii,ldy dill,.,..,,!.. In lam fhe J>l"'8C>It rptcifI,IiJIeIJ: Jlot.bl~ from ... 1 of 

Jif .olIJ"" In Ih~ ~']«>i .. "<>"nxll, 01;1.0 ,01 .. " .nd "'OT\" rwm;"OIl' fTt>I'od 
ridgH. Tltc j"",t<.iOl lobo, "fiC"t.U, in Iii< f.n-.l., .1", , . \clIo' de. 
,.10!><-.:I til.,. ;11 other 'pooi ... <%001,i;111 perll.p. Z. ""',,.,.. FUrther, tho 

o ~tl:!l"I< iI. m(,,"O n.ad! .lliptio.l .lId "qud·e.n ll~,l Uld the bord" more 

<tod .t.tld .tc.p.r Oll it.. in!><r .lope. 'l'h ~ brood l~'uoh i. thicl.:er thn ill 
Z. tall«!" . lId it. ;nridy, tIli. inture 'S3Jn being lIlan., itt z . • """". . 
. Ut<> •• 11, ho"n-e:r, tiw chu.."tcr;.u< tJ..i ... 11I be found Ih~ ",ul .,,.,.;\+-

• 



.w. III r80':'C>gD";ng Z. .,'" l. lb. ~nromon".,l)' ~""'1 tbim- of its 
I'fIfol>art, 

O.~ .. u,-&> far /""nd only ~I B,~ Sl((!lt Glp in """tlnvwr1l 
Vi'gini. 1.1111 On ruw.ll Mounllin (~ ""iJ,e,. "~rLhw"", o! ~n...mill,,) ill 

llorlhtllolU t" '1'""n-.;_, Al OOlh plo(l< l it il nHilC;',INl. ,..ah ll""n""ai~ 
rN"'l~Jj thin ':;0 !"l b<nOllh th~ m(o<e Or lop", trodoo. lOp of tho Clilllo" , 

In thi, put <>f Ihe Appo lt.chio.n \' dIe,. tht ""o. Jyj"i .IlM!ig.~ol~,,,, Iyl''''' 
lOne ~oll\molfll1 ;,. oither ..... 'hng ."n ... ly or rtw. .. ",t oltll)' lu p .. t. 'rhe 
ItMLer M.M.IIl<IIle may t.. TOp.-ut",1 lu • (~ .. pI __ • bot the D",..,,,I/'M 
cIArlo! -... J'rot.hly ... , ,,,, ",, fu dO'<FO tI .. <.ll~J. 

Colltcliun.-U.~, YauoDll trh ... om, 

Z"-QO"" I" " ,,,'M .. , rp 

Pl.'" X I.\, ~F I, ~·6 

I' .. m~' .. o .. .-J,,'>gth (fMn,lo), ~.1 mw., hflght, ~.OO Inm. '.I'h;, 

"",.j .. ;1 ""oily didtinZ"i "'ed hom Z. ,·,.lIatA, with ,..hi .., il O<.'~'''', by it. 
llightly I"", ... , _"rage "i,., more "'luo1 <"eLi, tile luweior W ltg relali \'oJ .~ 

hightr, much kN di' oIging limb. n/ tl>< U'.!'.JlId migo, morn c-<.<!v.~ 
'lIedjl~ .,_ utl. thinuer \>oroor, Iht fom,,,,, , pjIelrln g J .... unl<.n 

I"·'~th t ile l<o'~l nl the IMtor. Iiurth'T, the 1"",ly eMW''': ut ..... oil either 

\jd~ 01 (be U .. n..peJ. ';w ar~ fullor .Ila tho po.>ot..zior OM it ,,1<1,,". I n 

!nO" or th_ ..... (1«' .. \he "pc<'''''' ax'~ bel1~ .... j,h £. AlU. 11"<11 th~ uuori, 

"'= U"d . .u_ o! t.h~ ""n~.ud nh .. ,. eo1ltlWlnbly kR than in 

llult '/M'>I'''" ",,<I the ~ M ....... lhe li",,," of II .. ,ulie moch nuro""r 

M", ... ,,",, the boT<!.". dno~ not . .... "" .t~I,· I. In thol 'l''''''''' F u..ny, 
"" I .... _ oboonod, Ih"", U~ DD .udo Doo. "" th~ ... mri"" .J",,~ of u.. 
mctl'llI ul" .... ;~ Z. i>l1<J alld 7. .... n<Lt~ ""ail ..... 

O.""""'I><1.-(1J.1"-I'O~. l'""nd in (~""',jr. .. loll IbunrllIl" .. """iatOO 

OIl Ilwo Mm~ 'I~bi! ",ilh Z. ,·~Il<llG u:cd .IJOoI1iU"uoJ(ow... I~p"" al WlihL"' .. 

n Ile, \ I . 'IJoubll<" it 00011 .. in thi' ..,ne pt. IJI"'-' 'o.Il<) .. L", in 

l luyt.,lld. 
C"'ltclio ~.-U . ~. lI'atiouallfu""tml. 



ZY(W.~'.,..\ ~~ .1'O n. '1'. 

Pial" X I. I'. Y'I:>. 11·1 1. 

/), .. ;r'z,Ij{,,,.- Lrn.,lh, ~.~ "'JU.; hdGhl, I. ~ IIrm. 'fhi. i, L faro 1"",01 

b~l .. l.,n /nnnJ mo) I., d"tingu',hod "I N .... ~ by it. ut),,·, 10,. ~"l InguJor 

r.dg<. ond ,,· ]'ti>ol ), ,hon fOTjj,. Th. en,J. ore ~10n' uu<~ ~,!l ill }loigM 

.",1 ,h~ l""'t.ri~r 10"11 Tel.livc\y \'ig"~r lbtu In '"J other 'P'"'''' 0/ iL. 
!t<'O<LP· 'I },~ l"n}e; <Of U", y<lh Ji'crg. r~.y "1/(1,(1), , ~<l In' nQI '"'y 

pt("B"'~LH, but Lruo ~,<di.o" . ..... jreI\'u!ly.O'(: q"'t. ••• "a ,c~ IF. in X. 

""""". 'rloe "'''''H '" rid~ ud ~1'(IIl,1IJ' l,oUIn><d, I'articularly .m th~ 
pOrlH;~. "d~. Hut u.r ""!u", OD .. hI"k .. ~ I\I&lo1y ,dy ,n diru8jl;ub.['ln& 

!t.. ,Pf'M .... (nom oth~n n{ it< g-roop i. tloc """N .,ogoJatlnu '" c'~'nf 
or Lb. ",rIA"" m u... Wflp:lonllJ ,k.cl."...t pod .. " Ot He. '.rim; 10 .. IlJ,\!oc 

jolin. III< l""'toT''''' Ill .. " 01 th~ ~-nl: •• n,1 brt .. """ IhplIl oullille • I':~n tl.r 
«>n"',~ >(!Tlli-.,llipli". l "'""". 

O..,.rr"""._C'l.,,, ... ,, (Nn/igo!.>i>II,'''<l j,p~. "H~· ) . n r..." bon .. lll 
U'" [,,·dor ~",d'lon', neor ~ix ~lil( t:!OU>f, )(,1. 

('o/l,cl,,,~._ )'[nry l,nd C ...,1'-'11"i'"'ll ~\1rv,') . 

Z"'Q."'·U' \"''1'''' n, 'I" 
!'lo!~ XI.TI, <'~. j.1(\ 

O' ''''''-''''''''.-vngru, t.~ nUll.: """h!, I.J ,Om. TtL<, "' .. ... of rbi>. 
liL~ th~ OIb .. ',"'e>e, o( jL> 1!''''IlJ' mlgh( "'lid;', t.. milllaLon fnr l <pOoi .. 

or l>r>lliII. 'I~ oot!;"e i •• Io~ b, ly ohh~ R", W, uJl"'" l ,,<rlhirib; ot tk, 
f><O'l"r,ot ,.;~ .loping bo,~".,tI In • loo",t _Ioe •• t be ... ,Ui",· tom. rapidly 

(o,..."'~ In'" ,I ... broodly lol .1o,lin(1l,. , .... ,", IT"I .. ! .Jo1~ On Ib~ 
.""'rio. >1<10 Floe mo-;\ ]rn"~ib"l1 ""~nl i. ~"""o ihe m'dhoij,hl. ,.,,~ 
F·.b'I"') rirlg< J. "el) fonne,l.)),) rl,.,ly deli,~ ,], ill poil"i", lim~ nWI! 

ne~rly "0",,,,,1 &nd J ... C~T\·..,) 111:", t~ ~ anurJO>r limb. TI,,, ']0",1 

_IIlOllli,;"" or< "tlllor oblu",J.,' ""glllnr \Jl"'L~), cI(!arlj' inw,,,tC<l, tho ,jill 

" fbi, k, Ill",leralcly higll ,,,,01 CI' ll ny ,i dj"",1. Th. br<>od p<lud, "'i()(", t, 
In Idctl'<l ti'lge """"",h>t t),,~ke, , ,,,I longrr lh." 110(" li,"o. 01 tI", mMl." 

J~L,'_ It "~t.eu'], "I'w.,,\ t~ In.. ..... I~\""'"l '''il. C",m ... hid, it. I"",i. 



I 

t"<:I i ".I'>I~ In-nd. "it/l oli~"' t """,nUl ,Ur<f 10 .nd ~1iJ:Mly L"Y" .... tlo~ 
p;MI-<('I1t",1 ..d;(~. 

1' ~~!'! t. r.1V1"..Uy no da",-.. of "',hL .... ,OLl !>o,;t,,!,(,n tloi. 0",1 ""y of 

llo. l"~'Q\"lJ d""".il •• 1 ;I_i~. '1'1>< ,]i'poii;!)' ,n ,j~ . 10" .... u,,1I1 ' 

1,,·,·,,111. 
f/""urr,,,r,._ (,l,l}"TO'. Z ~" ",.Ua p,-"licII'I)'><" • L :-hu""'. Y a_, C'mu

l .. rl~",l. ltd .. ond ,>thor hw"lil,,,, ",pr~ln,:r , I.< "»u', ! u.UliH.d .1..., fro,n 

tho Y.YQ"b"J~;"'1 • .....uiIIJ .. ,~1,..1 t'Q<f fl')I,'" '~11"" ll".\1I'" ... t or M. ,
( .. tll~'g, ) .. , 

(,~/llCli"",-L,!o:. 1\.Ii(1Jl.11l1lUll1~ 

'!,";Q~RJ.I_. <;li{ tLlII n .• p. 
Pia '" XI.(" , r iV- 11,1 ~ 

,""( ... /.'i .... _ 1 ... "gl!,. 2.73 mm.; height , 1,5 Inn l, 'l' k",,, ,,,-,.,,,,,,,,,1 
"'!!" Z. I">If;'~ At ~ ' """"' __ V._, ""rl ...... t !l •• t ,,,j.ta~.,, £0. 'f' !''In''g

~,,\ c ...... , N"".i".t<o" 1'<"1~al",1 ""I"" "1,,",'UIIeIl. Inc1 ""n\c, . ut ,\n,ctu r:o.l 
,li lT,·..;)"" . til"",,,, , .. t.ohli,J, it, di,tjn c(""I, n,& ",.,1_ ~.J .... ,h,.,)"' . N 

'~~ff cIQ,,~.It, fh.t i., "'-'mpuin,<: ' )><'O'\\LO,," " f "'1 LL"ll"" ~oth Uw I",;ghl ilL 
d,,~ i. ~ull< ,"wiuu,l! I ... U,." i~ [" 'H. 'rho .t1ItT~ J , jol t 01 th " ~utljJ)" 

alO(\ ;. ,fr:\'fhtor 0' nl~. 1._,. ,,"ITe.. I" lh r fon,.I" 'h" uj, L.! th 

t"..."ll"'u"l i. IJ)"'. ,1i..:,,,,.1 ,.j,h I"f'I"l w 1110 I'~', ' ~11 01 Iho .. tn, 
h , •• 100 "nighltoT IUld m<>T~ ""'rl~Y ."~u l.",,t "" it> ion ... . iJ.. 

O"~r,. ..... _ ('LlXTI>", )I". P.h~., J /Illi. "'ttl "f .1\.= ... YI_ 

(Z~!I' "~'f" j>o.t'rrt too.) and II C,,... "'1\ ' I"'~..,.. )11-, ~ 1m,"" nmth, 

Iffl'l of )I . ... _borg, PI, (X,gw.II,. _ ....... '" ..... ,.). 

('~I""";6~,-r 8. Xdionol )[u ...... u, 

Z"<lIlI'! . "''' .~':"l~ II. fP 
l-'Iat. XLlY, }; ~., ~l ~:l 

j) '''Til'ljo ... _ l'''")lili, 2.4 mil'.: height 111 mm. T hi~ d,,,,bll_ i. 

d,,..1y .ll,.a to Z. pwlh~ IlLU"~h ,l",~ j,,~ ""·jO],,,1 "L,\i"u. , lou to tho 

r~T!""''''J: Z, "'m''''' ",,<I Z, li ... w!.o. J I. ",,,(,,,, ,~rdAuToly ,hod" ... th." 



ill :my 01 Ilw:v Ind tho t""~oX e" ne o! the YMt •• l porI" mar" JIlo, 
noun,..,.!. H;, I ru" r"",;1 at aU pl., .... u''''pt Co,. Gap, r ., ~,~" .. , 
!to,.~\'~r. aU fhe loot.ih '" the bel, coDloining it IIIN lu/Icroo """" or lM<I 
di.tcrt"", by 1'\1<;1<: rtuRU. TLe uppoqd OM(l:Lllal ""tiiAe i .... Wn.d 

by ..... "'Ie 'i,llt .aI.~ f<lllIl<l. at Caru~aD'l, l Id., on a bedding !,Ia~ 
Iohmo-IDg thollNlnoh of iDdhid nab m Z'90bollH< ~ .. IIftIIU, Id I L~ .. 
iy 11>0 COfe G.p ipt")im .... Ih. ~i"" ltlbe i. barely ind..".!od by • 

k> .. "",I UnoYo' rtdge lying ,'¥we to tho bue o:f Ih. """Ierio, li mb o:f 1M 
ll-llhap,,J ,;.Igo. Jt ,I mort! d oorl}' illd..;,Led 11l~1I III Z, p",l;,;a but Dot 
i!O ~ ,11 .. j~ y', linml.>. . 1Id Y.. mimica.. 

O""",,..!l«.-CI,nu,,, Z~'J""'lbi"" ~Jllo.:io" ""1<' n~ar !h~ toll~tte 
im Co\'~ G.p of Tl\l'<toro •• }{u~~ ,';n, 4..t mil'" JIOnL ..... <t of M ."", ... bur" 

l'L A ap<'!'-ilflfO' ooell.ri"! onth Z,,,,~ik ~, .......... " probo.bly.."". mml 
.. dilIo"",t thcnlgllllearby tilIle al eu",b,rllnd. )( ,1. 

Cnll«1ioto.- U, S, ~.ti",,"1 M"..,1lJIl , 

ZTGO'ELL~ )tH, ,e. ~, I I'< 

Pial", XLIV, ~\~'6. le.~O 

{),,-,eripliA ~, I ~ ~.2; 1l'IIIl , i hoi;"t, J ,l ~ Illln. Anol!.", .lly of Z. 

I""f .... r<t>ln .. h,,\, It ddTe,," illll>! .... 'lWe, thi, btinlll_ obliqD~:and 10;" 

""".n ill Uu. ..."tr,lpon. On th~ .. bill., too, t.he form;. r..lIlirnly I 
htu. <hur\er or hi(lllct. A _ ""'JIOrtallt d , IJ~ .......... , TilJbl., b .......... 1. 

<>nil 111 the mil.., if th~ Jlmoh ol"",!!"" onoi IMl'l> derail'" d",~lopm~DI nl 

1110 p""t,oor lohn. '11". lobo i.; m~1'OI dtO'O'!i'IJ indicated thAn in ."J 
~Ih« .p<ci .. "I Ih. ifM''''' ho tI .. f. ",al. tbe l.r<>o><l l""'''~ i. Ja ' l!"" ' hi" 

j~ Z. ~I;NJ. .~,I;1I &.<il, ""'''pi ill it. b""l illol1",,'d .lId projo('l in;: put, 
. h .. ",\ pt!Tiedly >ettie&!, Tho:: rim 11; ,,~1l clef.loped though lIot "" tllk~ 
.. ;0 Z. 1"'8lia1. 

The ... ~t follo"Wg '1'""""', Z. Ji",~J.. probt~l:, it • clooer rdotr." or 
Z. mi .. ia tL.n the On. ",IL ..-hick '"" h ....... ml .. ~ n, 

O""""'fIt.",.·-CT.t~ ro... JI""ti!Jokll>; ... laI~ '(IO't, aip, I i rrul .. north . 
.... I "r Werm Sp""r, , '., 

('"l/uliAn,_U. S, lI·~ho".l }!""Ull" 

j 



Zy"""""", .• I.j)l \ '" II. -'f'. 

PI"p , J,n', ~'ig," 1 .~ · 1:-

Pt"·.'·rJ,,,,,.- I...,ns,lI, 2 .. -, mro, ~ ",ght, I .. ; Ulm, '1 t.. 'l"""nc,,, ",. 

t...,,,,,) tn l11Id .. In;" a .. igIl.iioll imllcat<' • ,»,-" 1"' 11.11 !<'(lulI' 1]1 01"<) 01,,,,,1, 

, "1.:'-.1 I" k, ~,,' .. i,-~ Ili on 10 "" Y QI tI, e ?L!,.,,.. no .. ' l: Ll"lnl. 110"" ' "T," 

;, ,li.-lJAI(1",.li " 1 TcalM, 0II011g\, I",,,, Iho i ' 1"""'"lI b. " .• "'oto ou t< oll(line 
' ''u I'M" d..",1 •• ",1 moT"<' Im,.dly o.".,"U-<1 1><,,,10,. I'M tho-o led" ,,,,, 

'I "'~,"'dI ~r 7.. MJ~ and Z. """IV, lint it>; ,li~"'I.iOl!,.,.,. I., IjjtO<l~< tQ 

~\J"" "f tbtooo- lotH &1"'<""" .. It.,...,. lh .. 11u"k".., of 10,0 enro!,&"" i. 
,rla'i.dv .... "" h k,,, thoo on t .... fnrrno.:r and th_ ~~oa<lf1"" of <ho:- ",rio. ..... 

"r tlo .. ~~I.'" 000001 .. of tlo .. L-'l'h.jI@d T.J,O il '''''~~ g',.Her thm, .n Z . 

..... c... 'fb,' b..-...J. )lOUd , .. "r tho t.~""' "n. .... il,UfC ;. th~ gp>uc. or z. 
,.,,,, ...... ,~I 001 Ii ..... · ,hoi lIInking ,b P""P "f It r~II.u •. 

()".N'~"._ rJ1"~"" (zJf"""I/""" t ....... 'ot~ """~), t'on G.p •. 1\ 
uu)'" norlh"".,., 01 ~lrlt""bn'll. I'~ , 

(·~11,.1i',,,._1I.;-, " .lim .. 1 )f",..nnl. 

Gem" ~ON~U\A. U. n .... I'""' 

YO.y 1M",.,' 7)goboll,;",," "-'ll""u"l) 4,0 t~ ~,O 'UIll, IL' l"n~tb, 11.. l

tUlPC...J ,i.llI:" ti.i,"'. "" l."lcrin, ti"", ~fku ,li".I",1 III ,t; "PI""" hall . , . 
• '~",i I ..... ~ .. ,io, ,uku<. Il, .. anl«rl", I~bo ,,,,,,,II., ~'u",,!<>l ~ ith a 1ll0,. 
u. I,..,.. ".:n",i,loUy ... ",,,1 0"1101 .. H'<'.t T "" d."'l<>p",."t "f the 1""t.,rwT 

U .... ",.,~. ~ ..... l ll ill "'IT • .,.,...,' ' ..... ,_ III ""'~ ," in I;. ~6Iiq". mnd n. 
""'''"11'', " i. wan lin,l' flOb"'l:<' ; 10 oth"n. /I. ~I .. r~r """""'pic. iL i. 
"r.·",~,v.1 0'",·,., ""'ely II) • , h ..... ' I'.' , ... ,,~"'~ ,1"'-',.0 .. 1 frum lJ,., 

po4@' .1 q"u''''l" '" the .1~'.I..:t bordo,. O' ~"" II. rMdu .",] II. I~.!/", 

b1 0 hauly I""""P~I~I • • l.nohon ill 1"" .,d" d. 1) ...... 'M ~f ,hot ,,,rl .... ' 
tI«\w ..... , tJw. """,.mNli." 10)," on<l tlo" fl""t<n'" PI" uf the 1",,,1.'" In 

.,.1 ~tho". lJ),. fl, <1'""_ Oll<! n. ~l""p' . i\ 1. ,''' ..... m '" ("II .. "ttL in th • 
• '""'", ,,"' .. ,.'" 01 tbo ,aln~. I ... "illl< ""I,·. rt);'liYrly IIUTO"-, .Iorp 

~~"",·"t'o" h .. I ..... "" , >HI Ih~ ",",co,"o, !xJ'd~', \,,, 1 I" l)' ..... ""'" lb~ 10k 
j, ,,,,1. 1,",,1)- 0' i",ldi~iH} ""),,, .. 10-0.1 f'~I" till' j'"AI."",li,,,, ]" b.,. 

Fi,ll1lh', .. ' in 11. f-<$n. .,,,1 fl. 1,,"ll$ii~, \I,,, 1""'ler,or \ol..o ;. ,.,thor ""ell 



,j"wlop<.u "~d cle"rly d,ftned on it. innor >.ide by d""J",nillg ,"d ,demiou 
of tho pooterior ,w,,,,, to u lo.ug(h neady .qu..Jliug tht of th~ IMger and 

.lw~y. "cll-{\~"'lop~d modi:JD ,ul,·u,,- Ecood p<HJelL e,.",nti.lly "' LlL 

i<ygoool1>a. 

G"'"I~/it,-R",,""""", «J ... n. 'po 
Willi tho ."",.plion o! II. ;'0/1"., whid, ""~, found ilL j,h(, ..II a,'iigo~"lui"" 

la'" ,.on' of 0.., ,niddlo Clilllou, .ll tho !p"",io.> ,ofOT,.,.a ~\ thi, gomll",o 

oonli""dlo Iho lo",,'c IIJ.ld mi ddlo I"'rk-IIon .. '''''''''' ",di.. and .11 ~'tia"uol
bj"u Iypw ,(ill"" r<"p"'·ti"oly-o! tb. Uppu tlinton. All of lhe olO>"oD 

'p,,,';"4W\ '''0 "OTielie, nco ~ , ... ond d""':cil",,\ for Ill< G",I j,iru,'. S" lar 

tho ,goDU' h..., b..en ot-n",\ only in ill< .~I'J",l,,·bi.n region, in "hieh it 
rall1\"-' >oulhward ! ro.n Clilllon, ill ""nlul e<.,... York, tJlrough Ponll.!l

,onio, )[u!land, '1'0'..,1 Virgilli" "lid ,olllbw",locll YiTgini . into norlb

.,.",lern Ten"'..-, In Illi. narrO,," hut long "'""~ ono O"r mo", 01 it.<. 'l"",i,,, 

ab"~nd,, ~l ever! )"". li Ly Ih~1 <~f!O'!Ol' 110 0 paTtinLl" 1:.00:1. o! Iho Clinvm 

in which thoy """lie. T).., ""y<ul 'p":i .. U>OTelO,"" are to be ooulllod 

. moI'g ,bo mo.[ \'~l~ .ble 01 g~ido foO>.i l, . Hi. nn inc.,ro<Ling fa,,!, \I", 

'igniticon,~ o! ... hidl i. nol lully ,mde,.,tood. (h,,( Hoi ~ ,mg10 'Jl"'" mon 01 

ilii, g""U8 Or indccl allY m,mber of it:; hmily b, j'."",rded ". reful 

,e~",h iu ' ''ppo!>'dly O()l\loml"'""''"ou, Hod M",mt"HI ClinlOl\ def'O'ill in 
.\lai>oL~1", 'I'll . pcob :Jhle upl,n. tioll of illi" ~h ... .ue. ;. lbnt lh. 'CPPH 

Clin lon of P<l\u.yh~lIi • • nd MaJ')land ;., not ",pI_nlod by ID.,.;". 
depo.'it. in II,~I Slat •. 

'J').., noming 01 Lhi. inl"o,[i"ll und lor n n on, ,£LlOU8 highly irn· 

f'O ,/nnt "" ... geJlu • .tl<r Dr, J. II. :tIonllonl~ "r the Ulli , er,Hy 01 
(ho~iJlil"n " Int,,"d ool .. '" manJ!", (. LiQ~ 01 QUI hi gh "'g~T(l r"c (te 
quolil) of hi . ... od: Oll Poleo.oic ",(r. M, 01 tho B. lho ,'ogi"n . . ~, to 
dill,ron_ of opilLion bet.c",m '" c'1io:rdill g til(' peopoc orientotiO<1 of tho 

~.Im' of EOFidliac_ w. co.ll oll ly reg"t th.t they ,till oxi,;.' 

, TM "~Unl""t .<ITon",,<1 lI)' n, In l!I~~ In our n ... lslon 01 'lco IlOl'rl">!!oI ., 
1n ' "''I''''' o\f <lnr contontion r,,-,In~ tho det<rmln .. lon 01 lO'bleh 01 ,ho 
,,,0 n In. I. tho rlKht . nd ... h;,,, tl," 1.1!. "" .. lo, " hi"" .nol "Ill,. """~""''" 
;. Ill< ant<rlor .nd """'e<' 'M ,"",!.Crlo,. """"'. no 10 .. n llol uHl.y t~'n then 
Ou, . n:uIMnt ..... {"un,'« ' ,>rlru,lly on • nUurol ~"umpUon rcg.,<I!nK t~. 
l"",WOR 01 tho 1",,011 . ,," 'h 01 'lcc Icm ol< In ocrlaln j«nor .... 1 dcolu",!o"o 



, 

The "lu;t>JI .. "yokm.\Lc 'Dd l"""Uc, O)f H~n""III"" to OU", Zen",,,.,,, 

imol,<,1 ."d dlllicoJI 10 {")IV'''' In wol'l1l- l'roboobl} lI't "''' mlk~ "', 

'>tIlt. II"" uf th. Ji .. u",,'<m tho .. loy <tobllg Du. W'I~i"Ii"" thot R""",
~,~i\1 a ~ JlOI',;bly =)""';I~ oul]ni .. ot; ... ~ <X1"HIJDn 01 n1lt Or JJl{lro cl"""lj" 

oTI ~in.L;I1~ , ubjl",,,n.lliooo of t'<l",pml"""Y <1."eloprnr.IlI ont of '1""'16 
o! Z~gof><i1N. To o Sell", tlir;VN or • ti'f\<; ... hfll, .11,1 in. """" "'hc""ill 

ocll'T &r1l"1'" of 'he hmily, l<J ",i t, Ji "'/ig(Jf><ilbiM IIIlU f'l.a","'loi"" . 
• 110(1 ~l'>.Ua~I1a,~rr prol"'r\i""" .... rl Mve!Oll6:l ('C.ui .. f,at.r .. iD c'lm
mop .\woag I~e 1.1l< .. ;. tN Eipnoidall! ('11.,'0<1 O«>lt 01 tho Ultt.,,,, 

lobe in J:~u"",,; .. .. hiclt "' the bOI" ol",lIc of 11K .... hip-Iuh ~ of 'h< 

t'J'?f' ( 'hutOll 'Plleie< oJ .l1..m9"6"u, . ... alld I'lctJU';b~(j"", """",ora.. 
6 ut lb, e~ nilll!: of the enol cron mrmly '.11, 10 "", .. ~ the ttl!" "Ita;noo by 
lbe u ~'hlp-ll!f1" I1td lD _ <I .... not ]Jo~ t...!"bd Lbo .Iag« r .. ~hoil 

bJ IIl,h of tlt~ .u,ddi<i (1mlon ''''''''Of <1' JI..-li,HoU_ •• Al. Idle. 
"'"'th., I<n,lm.,., Ta.iously "T'~ in lJ~.,..,.,,,,,, lou! loOowro in C<lm· 

>n(l>llh""Jl'li .lou); wltolly "'])&"'< rot! ..... lIlt the l.11 f",np .If<uligclwl-

" • ..." on """" otion. 0{ oo"OIp<>no!in l 1"''''' In ..... , ...... _I<. In "hI<~ 
th , tWo _e •• u not .Imll>.rly dl. t1ncul, h t(\ '''' ""Ill' 01 ,.-hic!l hoY • • n 
~n~u.ltlon.1:oi. <y. , pot 'hot pro ... th o .~t.,!orltt ~ 1M eM ,,",toin'nr ;t. 
Il •• ~.,jlnr tho "","h ... bll,\ ,h.t It 111.,1 be 1>' .... ",,' in !><>O!Uon . nd """ 
OnlO" "' .. It """,~ ho I' 0.. Il<>n""ma' . Ti,w "<'" tl1e OO<~ 0,.._ 

In the .... ' ... of tl .. p, ... nt In,,,,Upt\ou ... II • ..., ~ 1""'''.t'Od and a BOJ<Od 
II .. fo"LnlO~ _ 01" _ c/O poll<f>-bo.rlnI; !""!.I~ •• I' 0{ mo,,¥ ... 11f .... .. ' kind. 0{ 

olt"<01 ... lU-. wI f""nd ._ ,..,..,1>00 \(0 be A_I tho '"'''"< .... 1&bIt Of 
p o_ .ba....:tt .. aD4 luTe 110 __ mode .. I<tlllh ..... of tloolll 10 lb • 

• ~.Il< d." lD<til0:0. of the "",,,_ ",.,. ...... t 10 .1 ..... pufectlJ' "IoBRle 

' '' ..... Ut. .. ~""I"'''- as ... Il .. 'n ,ho ....... "'.1' ,_ I .... of ... ,<It 1'01>_' " uU'1du". hT<! ~ kno ....... 1 ... « U-. 1. thi. __ it II. 
' '''pOrtttn 10 ."'" tho fa'" lila. tboIr _Uon ... ,be '.' _ I, mw.bli_ 
... ,11\ r"UI, Iq: _DO "'" "" .. "ltb' .. ,~, 111111\0 Of .. <11 $podco, bod . hI> 
,hro<>Cb_ I'" .... h .. G! b •• o ......... Of ,., r __ ol(DI~ .. lK't , .111< 1.01 
" .. l>llal.O<1 ~, 1lI"" .. n<b of _n,k"". th .. , ... wholll or .. I .. " ,bo UOI'I'" 
»00" 0{ \1>. poul> 110.1» n"y I ~""n .. , •• ~ ...... UH' .. ,," .Iok .c th. mlddlo 
ol th ••• 1-<.; .n,1 ,),,10 , ld, Is tho 0" ' ,h .. "" "II,., .,on""'. ". I"'H ,o .. rd,~ 
.. U" pool.tlo'. 

II ,hi. 1>'JO"" h . auytl,ln~ ... h . ..... , '0 do .,"h ,n, (.n".,",,, o. ro"'inr 
,~,M Y.UU~ 11 " l,"r~'Y "." .. 1 .... . 'Ut it 001114". d,,,,\_~ on ,~. ute,!or bort.,.,.. ,,01 0 '" 'ho nln. Yot II,,," "",",,,'.1 b",', b, bo t<> r.,.. CYVO .. Uo and 
.1I0.H,. .... Mft .. In both or ""'1«0 il ,I .. """"1 w!tljl~ U.ltl, .. 1t of tho Oil",,'''' 
th.1 ."",...tln( to 1' • . Bon""",, -•• ( ... ..,.,,~ '. " •• n~'1<H" 



/"''''', ".Illel)" tho group 01 Jr, /"il"/m/({, i, thc " j>Iln, jon 01 II", 101." .i 

;lt~ ul"''''''' 01 H,,· , ,,I ,i ""a m. ,."i fl"1 l u!n).... On. ph • .., "I thi, thickon

ing ,,1 tll(' W ... i" ,I",,,,,, in II. I,·~.";I~, !~Iwr i1l 11. oolfm..", TI. ""~"~', .,,<1 
II. f'!,/cm,", 

Tltal Ihc 'I"";'" of iJox"",, .. '" ".re ,k, i"cd oul 01 7.",,,/1011,,, ond 

1""b.bly, 01 1",/ in pari, '" I,ar'~'l:-",('"",i,, ~ ~y ti,;, lho.t tl" ¥""us 

, .... '"p,i"". Ihe t..,minal. 01 lwo 0' nLOTC s1\hl'","llol \\"'" "I <1 ..... ,.,,1 alHl 

~ot me' ely th" ropidly ""':lllli,hod , ,,Ixlivi,i,,,, , " I " , illgl" 1J1'.nd>--" 

;nggwW UV ,·,,,ou. lori" I" t.ho 1i,..1 pl."" littll' 'l'~~menl I. '"'Iui""l 

;0 ,I~". ihe ,oo.""".bl, I""h.h i]ity 01 tho b<o,loJ dt'Voh,pmen( of II. ~ul"a 

,,\Ii 01 ZYllvl,,,/IrlL A,i<I, from lho c"(tn.ide,~"h· ,i.:e 01 Ihi, 'liCcie" ~ 

fa", IIt.t 1"']1'00 ,not,ri.lly'" d,'Ci,ji"il; ""' ,< Cel"f'lLCe 0/ i, to lIo" ~""ui" 

i,,,1<, .. ] ,,{ 7.Sgol>oI1x!, 'H 1lwl @Iy (0 ,li"'<'t the .tt",,!>o" "f tho l'€,do! 

to th' ,i'~;I"'1ti •• in ;(ruri"", tlt. t it "h ibil, io "",cr,1 i.id. t.\pwal 

'1''' 'JO'! "i the lo\t<r l''''"'' '1'h,,'" a", mo,t ,·lea rly indlc.tc~l ~." "0111-

1'''''''''' uf ;lli,riM ''',,''. I'om!,,,,, ior ;'H'lL<'O, tho Ill",. ,.,"',
"gilt . ,,,ll,f( mol. ",,,I,, Tlght /"",,,1, ,",h'e--,h,,~'n ;n l'lg ... ,"I 1'1"1' 

.\ L \ . III ,,- ill1 ,,"', I., ,·.,t, 01 X . "" II,; [,111\,"·,j "" I'lat< X I,ll, olOLI lh"'" 
"I 7" /,imUrllh, giYOFl Oil I'l.to XI.1. J" l'...,,,Hot. Ih. IO"lllg "r ,h. 

"A I"",;s ~,.diClll)' lh,' ..,n" 'Lj tho inlorio, 0",1, 01 tl>o.<c th,o" ' I",,·io', 

'11,\, /",Im" "'luiTing pnrliculu "mph",i, ilL lhi, COllLJ OOtiOlL ar" tho 

ohH'ga(o oIlipli ". 1 o ntli~e .. (II .. )"d-modi.nlulo:, 8wllit. 1CH1,..I,I",·]in, 

"' .. !<~ing "f tho ' UIH'Hit of it, ~,,-k_Ii~e lowe' "'tram ill' ber",,, il juin, 

II ... "nlr"ll"''' 0/ til" l-<;hop"d loop. tI~i ,,11 \1,., l"b"_",,, thi,'k" ill 

II. "oliM th.n in the 'lwde, or 7.ygobo/f", ",i\ll whl( h ~.< .", """'I .. riug ,t; 

<r,d Ih"",i" It"" the m.in '''''"'' " 10' "m ' ..... nd~ .<ioll ilo,( 1-1. ""t"~· '"1'''''
"""i, 011 " .. I)' owl 1""',"I.ly the ~'<I ,ccog-";""Id,, lhongh a. "01 i~,"(trn

pletel), "' loLlj,h..J jul:ruJueli"u 0/ tho 1/.]""",,,,;,, ITT'" 0/ d'"ot"'o ~o
,d"I',-,1 ont 01, 7.y~"b"lbl> like lh""" ",,,nlio,,,,u, il(h" .. " .. ..,,,, t,,, tho 

.u<'pte!] g-ell«, i, 'hlgJJlllOnt "I II. ",Jlh or, giTon ,n the -1"'-' ;[,c d",'u"", i",,. 

Tho 'l<'l 'I"~ iu (he ,,,',,I,,li,,,, "r 1), ~"tI", mi711t '<T~ ,,:ell he ,110' 

which ~." R"-" <'""«l II. "bI;1"~' .It ab<m\ 'ho 'o m., lilllo ii, Ii,," DlO) h"w 

.;I'lii '0 g-in' ,iO!(' I" 0 10'''' lih II. 1""";/0 9,mNi", .nd b) Jef>t!rture j~ 
'(m",~'h,,1 o\iITc,,"" d;"""ioJj, it m.: h.v, p,,,,I,,,,,,-j fo!m.I," II. oM_go 



W" . <en II Mr'''' But ' I""i ... liJr.f /1. rwd ... n ~,.", and n. 1""d.,"~ 
Ii<'"Ill In Q' .. 'ha<iuj( TOOl.,.;! i1I "~r ~".. _ .,f Z ,,o1I~I" Ih.n the 0,," 

,0.1 01 "blOb n. ""I .... ,,~, <1.,...,1"1 .. 11, 

'l',r ,.,..1 . , "" .. to .1lo..,ijP'Jboll.iM, ,.1. i"h lM.l " "Ill r le., ""'''t'l. lfh.n -.;e 

I~ ~" ,Blo ooll'l.]"'"tion " ... i"ly >u"h j"un, ~, fI. rM'~ ",n 11. ,,.,,,,,itt., sn' 

ill /0(1 n,,,"" \ ....... hou tl""ll~';" "I'r" " ~t I;" >l. It 'fa' Illi, ~"'t .ml'''''

Iinl1 til" '''~'11''''tc<l (1" 1,11" "on ... 10, Ihe >1',",1," tliRI """", e,1 ",,,,\ cloorly 

(0 ,n,l,col<' .0..,,, j;,n<l of IT'l'''''''''' jrom \1101 ''' '' .... 11"1,;".1 _P"'''"'' of 

H(IIO~""",. 10 u_ <>l .U~'lig,J,"[bi"". [,,!'" t, IbIoI 1l"'1 i,,,I' ....... ioo , • • 

W (("'''0{ thol it or U", C<IO.i<l,,,,l,1e jl''''''1' ~f '~I~ d "1 .... I"'f~ bn::<Uj!h' 

~I~tt "",In U"'l!""' <i. ktm &.II<''''~'' .u lb~ <>1 10('' ' h ... "", •• ned 
lI1di>to'erool. ..., "ollIJ h: .. " ~,.n.",..u ,,0 lu ... !\ iHn~ ill "'I<-rnn~ the 

'IN:'( Irv-i~ .... lh .... 1 'l" .. oion to .v .. ;;,Ql.J01Ibl..... H ..... Tn , It<- d ..... 
"0'""" ,,( H, ...... h,.,. .poci .. " loci ....... ' . 1l;.n<'<'S ,h., ";,1<",,, II.,,,,, , ... nI,1 

", ,.. tmo-e IoHn ,""" ..,1<-1. Wilh Ih~'" "'e ,,"' h ~ 1"~111 "-~M'I' .. ~ M" 

~ln" ... 1 ...... u, \., ,I.ny \1",,1 tho ~I'~,",,\I) eloor "I,ol\on, ol n. ,,-..;/<> 10 

('<'rjAlL' <>I' th. h"~'l1 'P"";'" of .V",'li~" ""I!hM" ~,,' ,n any ",i,.. <Ii,,·.,; N 

Qrlhop;"Mtf". 

T lk,"" ,,,,1.1' moll \)'I'iO\\I ' I""'; '" of 1I<uIi~o""loNl" ~n d B"n",,"~i •. 
II li. 'r~u., Jl. ""9~tt.. I n,1 .11 . .... "n ...... ~ Il'U I-J. ~' I," /1 ,~d'-.• , R. 10" 9", 

.,Id n . .... 1~"9" . lJ~ne ",:mld ,\uullt .l!< A~1l1~ ge",ri(' ,\;'U"d""", of 

b<,lh tile ,,,ol~ &lid !<mal. lor"" or .n •• ~u I,')l(". BUI.,e ,!;'\i ll.!l:n,oh 4n d. 

Itt~r 10 .\I""igI:I~lbi "" 110 I~ th.u 2J '(.e<"Ift u 4 U,""" • .,~,("" .IlJ to 

1I""", .... i,, II 'I,..-i .. ud t Y .. i~u.... X'atlltoll. I .... • .. rlwWo:r, tndnd., 

porUt-alt rly mtOll,j( 1]-", ~Mli~t on.,., I r • .., t..., .,.on. '11"";~ or ""rh thaI 

~,Jte, ""'t(I "" 1, ... "",,;d.-.l1} I, ,,,,, IJt.oi, .... .,...,,, . J:"''''''rf'O''; n~ 0ID<>Dg" 

11_ 'flli" lhe .... """ _ne \),;,1 jll~ eq,~,,; .... n~ "(lUld 1'"",.1>l,- b<o ::'<~ 

• ,,,no ... ,\ ~ . ... rjo )."il1 ... 1' ''10 ,h ...... .e»ttt '" Ih.,u lr<.... n. /", ... i/a 
Ina. b.! " ..... 1 ., un. or ' . 0), 'p"',i,~ . Tl,.. O11ly dol!",,,,,,, oj l-.iblJ 

1I"",·rj,. ;j~ni~r""" 1 ... , .... '" ii .~ n ..,,,h " ' 1"",1"4 "r llol-'lijoo ..Jt. ;"o ., 
.V. /"/0I0Il1". ,," e,en JI. l";pli""I". j, .br r.l.LI," , ho1"]n o .. of tl,e ,uld, 

" I~"'!llly tho poo Lerio, 0110. I ~.ll '1"";'" 1"'·IOTrM to llaMiy<JwlbiM 

t'ht p,.-to·riar kt>. , .. 1><11,., ">r"'~' ~r wl d!, j, _ ]X"" ' !.'H' fc,\l\\le .~rl 

lht j)OIIle."" .ukll' ;, ,h~rply rl"~",,,1 .lId l~"~ ",d ~ilh"r rli drl," <I" 



"""1,.,.",, "'be- """,pJ~I~JJ f ........ ti,. oolllluut boo""" of the ",,,I.,,,, and 

olllMior Joo.. ~r ill",,,,,,. ~nJy • n.>..",w , .. lI .. J COlII."t lI'ith the otIJ.,. 

10),.,., b 'p"ci .. of .n"",....,...:o, "u the Wrlnuy, Ill< p""t.,riOT lobo ,'ui~ .. 
g1'taUy j~ dcrdopIlleJIt . r~ 110m" 'p.!!'i!ol ( •. g" Ii. obJiqua ~ll(1 .n. P"_ 
ton~II) it i. quit< ol)o.:.kl<'j i" "thr.", OI1Jy ;IIII,i<1<1I, and 1011'.' )'"or! , Or<" 

Willlt!l1lr (r, ~., B. " ... ); ill y"t 0\),0.1'I! It i. ~lrtol<t< ~nd the p<><terioT 

."leu.&. i [ it i. <1;'tin;t\1i .... blc I I In, 1I~."r ,>:tom <1 ... , ,,'dl-i"'l''ftMd 

Iur",,,. 1)0,1'>,.<1 tho. '~id-h";lht of I~t ,.l'~. In two oU,.,,,iA< ~"r ,Ii!!",'_ 

fat '1"'<""" ......... Iy, B. I'gl.;"u.. "",I E. 06r..~~, • ""T ;;hollow <'O",i"uI_ 

lion of tho. ... Ieu.. ~It(:"dt ru.wu ... ,,1 10 OT IligLtJ~ be",nd tJ~ lo .. ~r 
"dn,'nlty of u," ... .dian rulrnto! • 

.I n daclcLag I ... JrD"rl< ''''gnmtbl4 in the tl'TeriI in>,.,."... we w.,< 

be.to ",ided, 01 ""'~. pri .... "! by IIw> ~I"""",,"" al U", <ptcim ..... 

111>\ 111 • "",,,idn.~ numhcT oj e.~ tII i, boosl • • lon. fail_d Ib J"'d 10 

I!OIU&IId.O'Y ronohl.i""". In Ih_ tholl .... ,l.pendffi IIl.lIit>IJ an O,,",';OUI o. 

1Il0rt or 1 .... p",h;ble g<n"lic I Uiu,*,~! ;lIdicat.tl l>r d.t.o.iled "0011""; 

.'"" of parti,,,,, ... nd. general ca.,." t,rn, Thu., for i~,tan"", i~ d~I~,. 
~'i"il1l1 l)'" gc~.ri" p0'; lion o! B. /1'(1"81111, B. p"kJ..II~, aTId Ii. fi lWl

Ill<! lIfOt of ",Inch rom;ncl. in g''''c.~1 ")lIC,1 of '1"'<'1,,. of J/o.,I;pfibolbinfl 

like.ll , /,;I<>bata, tho ~.md in "'mt ""'I" 't'U 01 '!""''''' like.li. "<diri • 
• ndy. l#.14, in otl>< .. loct.li. (l<l.~",d"', tl,~ tI,ird • ...., of .~i ... iiI«: 

JI. i~I0rnudi4-.. ~ fourul that each eould bf \'roug\lt by t"" "' ''ooli 

fol'lU6 i~to c1....,r ... l.ot""", to trpiea l '('t<'I", of 1I"" ... 1II4ia UoUl to thu 

,p.:.-ci .. of J/lU!igobo/lri"" with ~~~b Il.., fD;"h, othtt-.1", h..-e J:,oo.,. 
... ""iat.:.-d_ 

', ,.., el....,,~ o:f tLft .d,t,OlI, of I I. 'fllOUi/D '" H. J'IIlcJtillll an.l 01 tl,~ 
101/<, t~ 11. cd .... , II,. JCHlot:/)"t at Do~~,",""' • .. ill, ... o beJ'er~. be app .... 

ell """ o~"". 11" md,,,,,,~ llot OJ,I,. by limib ,i,J' in g<t,enl ",1"",1 bn\ 

_foe b)' C<lJ:\11"rioon of :1<t.il, r t th.l~b;"'g cl IhO'l, .... p.,di,.. Taly",- .\,t 

1e.,1 It 1l1l"t he admilt.:.-d tll~t doc r .l&tio.nl J,ot"'""n ,h.luonl;onOO thT" 

'll<'''''' R'" lll~"" ''''H0111,i~~ly indk.j;iot at aetllllll)' 1I"'>01i<, a!TIIc.ti o~1 
Ih .. n R1't Ill_ tl"t '~l'l''''' t .m.""", o! E. ,ro:n.i/,1 and E. i,ulolotlLl will! 

V<L"I'1"'~o!bi .... !f-i/""atD .. \(1 Jl. iul,~i4, I~JlI!ct;~:r. 



." 
In bl~ D:I;onw-r '"' Jind that tho .nul.I'M W lI_i" F- and 

.VNf;,~~wb;1kI ",1.,."."1,,. j, ""'"' app"'.tnl tho" ~";<:*IIJ "",1. Th. 

Hlilellomg ~l Lh~ I'I[1f""" nil.h. lobe,lh., oM.!"" iII Ih.lo""e! ~lll not a' 
,u \~ tl>< l,an i, a loal"'" nlO"" ,'Ml)'Y1()\,ly p< rtf:;ning '" "1*;" 01 

.}!(lftn .. ~n;'. tI1~n 0/ .Il""ligob,;I';M. In tho I.Llol genu. it j, rn.rk..!lJ 
o.ll~.ln~"rl ~ulJ in ."11.. !r>ln LIli! Y. doali,'':'-bnth n! tl~nl rd.her un lyp;c.l 

.P"'1i_,..h,t .... j,. Bo"""",~i5 it i, YIII OO,".Jop,;lln R. c.!Ip, )I. <-r<I."". 
Ii. mgo, , li d B. o~Iooo~~ 00.;<1" Jl. filA<. l 'h." OM ho! onl) tn tl'y '" 

",,~.,r.to many .podm.n. 0111. (r_ ... J II. rllA!, tho t.!lor .n "uq_tion. 
,1,1. D"""f ........ , 10 ,..".Ii", !lal tho .. t1rO .~;.. ..... ""Ilg<!..,rie .. !ld ill 

f",t n,u", doO<'lf a1iIod than "..;, ""'Y th .uk hum ",,""pinson of LgIlUt 
tu>l). III other rll~'O.' al ... lb. p.n~ .Ib~ of B fiE_ .,ib ItlOTe 

IW, .. I.pe<i •• of n .... ft.l10401l1 door. Clomp"'" il., {, •• 1nmOre. with II. 
"''''~ n~g"d "" the....me )11&" .~d ... ilb B oW."'¥" ,,,. l'l.t. XIX llL 

l"i ".11" •• '""!lOnD B . pIllcl,JI .... ...., ar. th!)Nugbl, «>nTllI....! llI.t ito 
"",al,lion nf N. okcli ... ond Jr. l";Io>~<ll ... II to br yj." ... l ... rdalh';!y 

!0,1"1\0\1O !.,nny r_!IIblon", ",Ih .. Ih.n ., 'n~;~\ing truo ~en..tie 

",IU'"'" allU that i t .i' oHrbo.l."o.d ill ,y.le",Uic , il'(l"liJlCAIlC<! bJ tho 
r,,,"uILloucf il he.n 1.0 .., tHic31 • )I'<oioo ~l JlnnMmai,,~. ]I. 1""91<. 

BO"~J:)HU c~, ..... n. lip. 

Plak- XLVI , ll'i;.'i. 10 

D.m,' ...... - . ... ~gth, 3.5 DIm. ; h"iI!b t., U mN.; gMat.:..1 th~ 
(111T<I1Igb anlnio. edse o[ anWWT Iollt), 1.1 mm. Outltn. It ij;hUy 

nbI,,,,,", 1m rn.kri"r half uuilly • lI l lie "'~t tlw> tho ... ~r, the 
h'ngn .mlght hut rather .hnrt, tho u~l ""Ul1It II'~'" ",. 1 ... hroli.oo loy 

]>",i....mg )nb<o, the ""'~lnDl oxtr<!miti .. olit .... y ... ,,!IIi1n, Ihe ... d . 

ond .... 1 .. 1 ,ld. J i>.tinc(Jj """ •• ~; bomlel thiol. l1.li.1 1,,-,>. Th • ......tin 
tu!e". i, ~ocr, roth,.., n .. roll" ."U utendi ball ....... 1 the Yah"," Tho 

U-ih,I""u lIlohan lob. I. Ihie<:, nhliqnolJ fl~(·toppo.J, "10'" high &lid . ngu

I~, <>u Ill •• nlf'fior ,i<1o ", h ieh drop' olt .Lr\\ptl.f i"to Ihe d'l"" .. !on 

"'tw""n it ucl the .lentoo boro"" . Thil depre.lo" Ii "'id",,t no", Ill. 
,,,j,ldle 01 tli.e l""lonor hall and. .\>ou i tt ... idMI pe.rt ie ",,,m,cW by • 

• t . ti",l Il,uT.l;lo projreti~1l l"'n' tho Ift""l n'lt 01 tho . l .. ded bor"llor. 



1 hi, 'I' u' n'''~'''IIt.< LI." ",I. "'''L~ ."t ,,[ UL~ po-ti',I(I, )"1,,, of lkj'r;"hl'L e~ 
Th. ,h"p-<"dg",J ;um,nl t "I 'ho ant"'", Ivbt Lll.k ... brood .,,!.er in, C"",',, 
-"',,"',..h.! 'no .. ' .hl"pl) o,,'ute U,." th , KIl"''';''c Q\lt~","_I"'1 .. It 
'''', .. ,~. ,f.,ru l odt<: u.., !lir.:diun "I II>c ,."tf<o .. 'H~1'<"d "" tl .. r It". 
dd~'t" Ivn: po:>lr, ... di I'<); fly.,.rr. tr... t .... , ........... lI.i.. ''h,. ..... uI1 iug ~hthtl .. 
• 4';m"i~ (1'I'$l "PI""'(.'I!~ 1J..· fior-lJuw nf JI""'9')~lbi .... 

'I'Jw. ntttt4l.l1ito< (>f LI,,. "fI"<i •• a"" II . ..." ...... nd II. ""/;'l"", ,..hieh 
'""'" tH' "Ol~p.o ,i'Ol1'1. 

Oc'~rm,c •. __ \·U'!,()"' . .Iia·'/'VolwJ(o'M 'YJII!' ZO~e, 'Flm\.<t"lJe, J,t~ .. 
;1.2 I",,~ ""''N;ILt), l,",~ of K"el", ,.~a>t"'''' ; (·\\lI,b<"I.ncl, .~i~ )li!e J[",,,e, 
.~(l I't01W r'.~i" (;nl'. UrI., l j mil,,, ..... 1 ,.I (',,.,.1 ('oe.!'o",. 11". Y~., 
,..h~", it " I"',,'d 23 ,~ bot,...,lI Ih, "....t.r . • 100 .t \\'i llis.",,'·i ll~ lnd 
Hig Sr<>n~ '~.p, \' 'I){in' •. 

Colltdi"" _II",!I."" 1,..,1.'11''''''' !<80« .• , I' ~ "nfim,al ~Iu"'''n'. 

lJ.",',ipao~.. Lt~~Il, "I • 'or".,. '1'<''-''''''', :1 " ""ll., '''''gIIl, V l nHIl.; 
g,..,t..t lhiel;" CI. "r,illg lc ,·.1"" 1.1" "~U~. ,\ 01" ... an, ,,( II "'14 ... ilh 

wh,dl it i, u~"JU6o'\ 1m' ~iJ, ,"_tUl!!,"")..'! ~y il •• n",U", "II' . 'Id 
. IT""'u.·.1 ,I ill, "'J~. 'I'he &",,,,, .... 1 o~tline .... , Ioo,u~r . '" ,nu<h tI,e 
... m~ in tk~ lro ~pt< ,eo,. hnl ' he 1·4,,,,1 inn ... ",. "00 c.!.eR""e '" /1. ~"'_ 
loot .t .... " .. ,..r.th.lJ A "'ID II u. rro ..... , 'I~I'~ to'"e h<to-""" il .,,,1 
th.' "",.hr. T,.,. ", .. Leti", ''''I:~ in," .. d .,r r<om,in/: • IDP,..,. ,,',I< ,.n ~L" 
homo< i. i"!,...J ~) lh~ ,,~'<li.n .. ,<II;,,!; tron, ... ~lo 1, i, " POTt1, "'1'",,,,«1 

10 ... ~ " 1",,~I. ,I.,n""" oIl0.L ddt i" tb. ",~I.d"' •• l 'I""["r. TI," m'~Ln" 
! "kl,,;,. lrif\~ .1'''' l<:r. 'PI"'~" mol' , "Iolj,!"e IJLU n"", .• Il)(ll'\', "'I'rY,.lly 
,,~to. f"<'I"ri" . ... I~, alit "J)'"'' {m ~k' ,],,, .. 1 odg.. Finoll," ll", AIlteriQ,' 

1,,10<0, tho~p! tl",·.,. aLL,1 big~, [a,.l< .b~ '''-'I' , ... " ".~~ I. 1""00, it, 
""te,i~r .jd~ 'n II. c(/~ Tn C<.n""l" ..... ~ lh~ .urfo<+ or <I", nll/_ri,,. 1,,1 .. 

I ... -t. all., I],. d\. , ~, l<'n·tI~ nul} >l"I',n, "l~ ')'1>0 di/[rl'l"lJ'i' in lhe 

1~11M" ...,'JI"<1f .... derl .l~ 1I~t.b'~ in 1'1>'''''''''';: .... 1Il ... l ",."," "f j 'l~ 1_" 
,,,,,,i ... ( •• g .• Pl. XI,n. Filr'-:; . nd '). !If lJ.. .. /"11.".,,, .. 'I"";" n. 
~M"..,~ !lUj Jy. d~ .. ;j!",I~. llLu!n ... diot" ""hr!>C1.L n. ""'''' ond II. ,.,' .... , 



lr h., II", """ ... 1 .nlRriru-I .. t.. .. f Lh. 10\tt.1,m1 ,".11 011 .... t~t.s Iy .... 

btu ... ",I), Il.~ f"r1I> ..... 

11,,' i1""",m, " "p" • ..,nt ... l ).,y Vi);". I? "" rl.1.o \1.nll,. d"ubrf»IIJ 

" ,1",1"'] lu \~" 'p ' o"" It i., Ul,,, ... \lV l~~ onu ill ""11'" ,,! irs I ... t~,,.,, 

'\1~I(t~II11. o!o lr,"9" ,.Il,er th.n IJ. "~"M. ,~ u,·h II I, ... lll''" i. Ill" 01"<",1 OIl 
II ... "u\l'" ", 1,,10., hul \l,i l ;, no, rromu",,\ 1''''''L)lj, I", .,Iuo, jJ, ""l"n!la 

'" /I ""j", '1'1., ,·."i,"1 th,,,,,-filth. 01 the ", .. k fl Ot 1,,1.· nl.o j, ""no

,,·h., ,L1;01< ~Iul tltu. ",,,,,,,Il..! ~( II . • 1.loM:1" lI11t I ho .. ,mpld .. roo.l~.(' .. n", 

"t' fh ,. I"*ft .. it l. u.~ to,,· .. hll 01 t.h~ modio" kt!..·I"""u," ~ "L'i~ ... I~ to 
1/ ............ llu.t l<I~'" ,n ,,,uUdi~n wirh til< ,ltl, .. , .,mil ... l. lt~ndin" 

""",~,~, •• ' .. "not ,\~nr i,. dn'~ .",1 r",I.lld,' ''''''I'''''lflc ,~Iabon. t .. 

/I r"'-. 
() ........... ~".-. 1 '''''''-0'<, ("""h,abolb"", I" .... _ .. ). :n f •• 1 !..n, ... lb 

" .. I., •• ",1·1o.ne. Jl .m]"" .... <t of {l_1 ...... 1""'. II. ' A., .,.,] a t St""~ 

('.bm Uop. on.! t'nml>r<J.",I, ~I ,l.; .Ie<>~' Il;~ "tvrt~ I.l~p. Va. 

l'O>Il"'I;,,~.-){"I));,n,] (l...-.I<¢e,1 "~ ... e., 

Bo~' ,'J:)<" \ ~"'.(j "n , ~. 'p. 
T'1.v· XL Yl.I I, P;G"" Il · 1 ~ 

Ilt,,,";r,I,,, ... - r"'''~lh <II "e",,' lefl ,..1," or ""'],. ,,[ t~pl" .1 Ion" 

\ F'r. I ' ., 1<1 1.\), 3 ,~' !Hm., I",;gh{ ~r "''''~, 2.3 kla,. 'l'I~' 1,,,,,1. i. 

1~.r', Allat fl '"g • \<-ugtl. "r I.:" '''UI. 'j'h, o"tl",o ;, lO"'. "1,IGng, 
I~,. <'<J,ul..-. ,1 ... 1, Iud ....... ("'''~~ ~n U ... <e,,, .. I.id< tl",n ,II N. ,."..... wn,] 

Ii. ,.,1.,. 1Mb. Ole .. b;W-ll><" fo"",,<, Iu, ... ~v., . IIl .. ·h DIO'-' IhU th<- l.fUr-

~hl. II abl""~ in tl", .ha.",,'''' Qr ,h~ .... bt,l 'nn.... ..... ComJ'll".1 

n,un' ,,.;,;,,,n. wnh 11. ""_ ,b. V .... "'" 1'1'('"'' "!IIud to "ill" i" 
.. ,,·,.1 ""no M U ... luho .. d a," , 1'h,. 0"\'<" "" In"", ,'" "'.tou ..... , ,. ""' .... 

,ll,ti". tl) ,,,,,,,."'<:!--UJf11,,,h., ,.,. In 11. tdOfl, "ulv n,., .., l'''''''tnO~tl). 

'n.. 1 ........ ' 1'",1 '" Iho ll"'\"''' 10 ... 1"" !, tl'OI"t ~1c"I:>' ,wij."h,\ onJ 

.1. fi Ul!<1 h, a ,h.n",,· ,1"1,,,~'wll l.om tl" )X'&"""f "'bo', th., )".0' h.11 01 

~ Ilkh 10'''' 0 ~ TO! hOI pTOlu;n,,"1 .,,,1 \I 1<1_ !wll h"ll' M P 1,,""" "\'OH ill II .. 

"", k, 1H tl,e I,'molo th. ,1, . 110"," ,l"l'rll<';Qll 1ll.11U O~eU ~ larg,·I,' oh,.." ",] 

b~ "". ,,,,,,'h",e,,t of tI,~ h!"\ooJ )lQ",.]" TI", 1I'",li,,, I~t>, " ",,""",, hM. iTn'gu, 

1.rly 1"·" ~I!l/l. ill om.l",o, '!,e i'''"g"I,cil\ I.· . ~~ mllnl! in II", mj.l,]I, 



1"" of Ih. pnoterior .;d~ "'''m th& dHrly ""P~ dorM! h.1J aI the 
fO$.td',..,. I ,w",. _ .... and Ihmct 1l'I.~<a in to it. . haU ...... ' ~enl",l .... ". 
\,n".tioo. 

'n o oull!n •• f th e ,·.1, .. or IJ. oM"",. ;, M I g,ce.lly JilI. ,"",,1 fm,u 

Ih.1 !,<,um"g in B. o~li~"", b" l, ~5 il poinu.d ilut in diK",,;n g Ib.,t 

ljlC>'iol, I"" \>'''''' of Ihe lohn IfO llTo.dN tha" i~ tb,,1 Ipoe;.,. Othor 

.. ther dOH .lIi"" ITO ll. 1_';14, B. fi~"', Ind lI. IQ .. g~. 
OCewT,,,,,,,.-CTd:>IT<lX (.V"'~~ol~; ... lypUl »:,n~), 2~ f«t k" .. ti, 

Ii..,,,,. S ... "lft"", .. Sir.r All". Run, ~(<I., alit ",, 10 "'"Ibcasl <>f iii)!" "10,,,, 
n.p, \' •. 

Co/ledw....-lI.ryl ... <I GoologiMl l "" .'r~ . 

.lIo,." UjU .. O.LI~I' . 0 '1'. 
Pl .. ~ X L\'! , Fig!. 10·1:' 

lJ.tmpl,o"--J,,,nj1ih, 4.15 " Ufl.; ~.ltoIt h.,Sltt, 3.~~ mm. 'I'~e out. 

line i~ thi. 'I"",i"" is Mlru ... h.t obli 'l,,"ly oo"long .. nil ~' l\.lly nol m. torUli)" 
di l'fc, ,,,t 1,,,,,, Ihat oOIll1noniy !o.u"d ,n II. obl""g~, "'hiol! may IM..,\ do • .." 

, . Itt 01000'<\ kuo,""" oily. 1·h.l, ", hOUl'ot, n le"do""y to ino''''''' both 

tho dog."" of "bli'jltily .nd the "''''lullily in haigbl of tho on,J, 0,'0' the 

...... ge in \h_ ""p""b! ""!al'eil in tl, o\ !pccieo .• \ • • rul . tl,.,do<-c 
d", l'o"t·~~" troJ quarteT of It>- outl,~~ i. <lIghtly ruG'" p""'''''''' i" 
n. <>biiqIK tho" La 11; ~bl""9/1.. 

I r01re"t'~r. ""'t" ro~,,' .... d lifo ,,00'"" " "I>"''''nl dill"cren_ "'" fao:n<\ 
10 OOlHporin8 tho loh .. of fho two ' ]Wles. 'fa bq;in ..,Ib, lIw! wmlroU,. 

""oft...."l .... too.. ."" ""I .., m...d ly 1.00 ... -.1 ... that tho " '1' .... """ 0' .... thor 
of ... "H'"",'" o...-lJinll bo,,,....., I)" " . UIM",," artd Ibt ba.ot of II .. ~ .. ,.lt<I 
m~r~i~ " " i,J",. thon '" [bol 'JW'<~"" ,.." . thcr, ihtn i. Un cI,."ly dVin.d 
1""'ttr>M '" "k.,' aacl .... " ... j,lO" ily 110 ~n.ex ]ll'rI u1 iho •• "fact tbal mly 
~ . Cl),,!iuollih <Q, ... l.~ .. HI! the r.Il,n, ... Il·d".lojlO"<l pool<'rior lobe 01 

II. oor""ga. Fin"lly, the ru~ll!l .ulou! i, nu10 ..... nd "lOre n<~, I.f 
j*ull.i·lided, ond Ih. mod,." I"b. i. cn' 1"(!l\1"'" dingly moro oroct. In 

IMt, il> a i. illler~""t. tho "mjl'O 1!ne at p",,"w't lly . ,iglLl '''l!lo ll<>e",,. 
of th_ ,\iuilloho," ' pro~l "" ol tbe ,.1-.", ~f the I"" 'P""ie.s oro notabl!' 

dltt~'.nL. 011;." 01_ alhn are H. ,~ In,] 11. 1""9<1. 



Oc.,~.-C>.I"TO". R,,"'''~ rud" l(IIIr "t llulbeTl'}' Gap, 
1'"",.11 ;.It" .; ",il .. oo. II",c.t 01 SJ", •• hUJt, ')'tII ... , Wil .. Cre.ir, Cun" 
h<olud. ~d., .",1 ,Lal' li~. ",,_,\ orl nieh.d )I I, Wilh'''' '1'''''1 qua.d

"41'Sl!, bid 

Coll,el"'n.-tl. S. ",.tioll.l1ru""ll~ . 

B"~"Ill""" n'S"-~, ,po 
ri.t. XT,VU, Fig', 7-11 

O""""'Iw...-r..,ngth of ""e~ "",Ie, 8,0 n,m,; h~tght, 2.12 In,n. 
'j",i. J. " IlUIller 0f'W"" ,Iu. .. I~ ~&~"II"> II. 0/11'9' ...... If. 1......nt4, "u,] 

II. ~ .. Ji.J. ta cub of -,,-Ioim i , H/ribil' (1_ . m.no. , ft (\Do: ar u ."Ih.,. 
"pori: It ,gr_ ..,th tho &.t In lui"'" • ,...ll·dcrmOld .t .... p poneriar 

IClIo. Iolli I]~' .ul~ I. Ion,!.,.,. thou in lbal fpK .... , oxlatd lng n""rIJ •• 
bl .,.,..".~ tht ,'.1 ... u d""" t ... Inrdilon Oftt_ Thu c,'Menl oo\lioe.1o<> 

.. ",n" }' lh .... m. in tho '»0, lh<>nct> tb~ y"", .. 1 .<l~ coulmonly i. I_ 

l'O>l~"l In H. O(,1offi9" 110o" III lb. PTl"'eft' 1J*.1M. /;."" 1II0rn ' lnk;!lg 

d'I!" .... I~ . r. noted ,~ '"""f&ri"'ll th .. l~)'",. III II. oII1"~1~ \1, ... hoy" 
luc'n "'ld~ Lo.oe. til.t .!Joy ",,'uP)" ' m" ch g"",L'" propott' Oll of Il,., .ro~ Iy

i"ij ... i\hln Lh. olent,,1 !.orde,. J ~ /I N", tb<llooM If'o' ",].LirelJ mnolL 

\!Li",,,,r lI1 d thoi .ng""" ""'"t of the ."t,,";~r labe c""'" ,1>,,"' 'trOllgl! 
to'.I.d • 9 if j u t ". up..-an:l frnm ,I> ,.n\ •• l part ",d tl ... n ~nr ..,. _"" .. tG 

~ ,.Io;.'. ,)l'Ith,t Il ~ ft. ,n ito """"'" \Q the d", .. I~. }/nrt!o,,,.. tILe 1<>"". 
ult "r II,., 1 ... I>e.i". In"'- illlIlOeh Win.,..." .. td I~~ ~~p.......J. .... bchi uJ 

I n,~Jt ,..,d<:t th.n i ll B. 4blotlgl<. In""", nt th_ 1Il'''!''wl. i ll port """
Iri ~OW' d,tr."",,,,,,, It """"'" qnn., UQliJ.,ely u..t .,,~. 'fIll ...-peri""",, 

milch t1'Oll1.1c in ,",p"'Uing th ..... tTo ~J*,i... \ ".1'1$ nf LJtj,jr f"",.I ... m 

",,,,1.,11 oud "" Ibo -..holr. M.illy I"", d iffclf'I'It 1),1lI lI,t ",.1",," 

')"be n,.i" 100... or • • , ".rrto-.r in 1J. ~bhfllli\ l! in II. fUM, but til. I. d .. 

0' .ny1hiult like I -...ll--d .... l"l""l "",LCTlOI lobe O. " po.torio, ..,1"", in 

\IL~ to"",,' ;' I ..,!roe~""IlJ 'lri~i"g ai!t.t.I\« \Q di"ill~u"b tb. L"o .1. 
g4\1ct DoUil.d oompAri",'" of ,",, 10'1') rC'l"ctll 011"," diLl.u"",,_ 

1l;'t.;'''in.Liu ~ O<llllpl\ri ."", "ith 11. ,'\,I.Ik<, 11, jrr,~,,;lo, and iI. p,.l,A«/a 
,..ill ,... r""nd "" foil"",,,/:" p.~"" ~<v"t,d ~rrk\\l ltl" ", Ihei. "".rol 

dl",;:u"(oll' .. 



• 

O,'C'''","C'.-('uxro,,_ 1I0"M''''';« ,·,."lis T(II'l<, .\fuJi",,")" n,p, P"..-.II 
)[\., ii Ini]"" '''"!l,, .... of ~ll~\' ilIc, T,nn, 

COllte/Mm._ TT, ~_ ~.tion"l ~"'"",m. 

TIm;-iiBK.lU ~l UJ ' II. 'I'. 

1'1 .1< XLYlT, Fil'!"_ J-n 

D""·':I·ii,,,,,_T. .. n~lh,:1.:> LHm.' hoigh!, :,f, ,,,n .. 'I'hr nil,)' "Ie" of 

Ihi . 'l"'ci", ... min.] " HL1"~'hJlt of fI. (-'/''", 0" Ih , 0"" "a,,,I, 'lid )1, 11="" 
II .. othM". Th oy an' <li,till gui ,h",1 from ~l~ fm,n",".t Oil"" bJ' lh'ir llHlell 

Ihiune, OliO b, I,,,,millen! 10\..,. 'n,l ''IT''''I,,,"dillgl,- "Hler ""'ll"ngct 

HI"li,,, '\l leus, '1'1" ,,,",ton,y of 'h"", aL ITeTOlI", .. j, . 1"d"11 h)- ''' '''I'"i-
• ." .. of ""~y 'l""'llI"'m of •• eh . ",llb, [>tel 11,./ "one of either '"?W..,t; 

.n)' ""rt 0/ Irln.itton 1.''''00'' th.m, The o~<,(",d;~g "bund"kl' of 1Jl<'i'1' 

"""" of n. ,",,<I i$ i.;; .\0.,1) inoi",I"':! by t.h. , ,,,,,llp"\ 01" , I~b ,11(1"1] in 
1'111. 5. 

fl. fi,··"" o", ,, n 10" .b\1""""ll~ lm tl,.. '"lllC . I.b .. lI"ilh 11. fi"Ji<. TI>o 
"·I",,,,tion 01 II", two i. not ""'"Y' •• <jIJ .ocn"'I,Ik.""<l Io. (he """.,ll 

th" Ih<ir ""l""'lnO 1"""liO'iI1" 011011 "'" ob"nlTcd loy lJlNb~. OT 
imp-erf.n , 'p'l"'lion of Ih" iu tcei,.,. ,· .. 1. ImJll theiT e_~t.'ri oT "101,1.. Th. 

m.hi ., ;, • ",It " nd,t,,) .... Illl th o 'p".'. !orllH,rll o"'·"p;od h.\· Ih,· ,1",11 

i!.., I{ " no.' f, llf'd with. nwr>' llT If''' Tot/od rer,.,,)!"ill"'" 1" f'"d"""'Tph 

TI",do,.. in 'plillill!, tl,. , I.n. Ih. pb.llc of ,I'","~" Ill • ." V'" thl"l"'gh 

OT . Ion~ oilh" tho ill"" or ouler ,urI." , of ,I .. ~llillg . ,1"11 .,,, O""'lI ""d 

I"doc! nl{llck of LlJ ., "(OTio! ore "".,I,,],le "",I i(fIO<l im]l,,~'i,,", or t.l"~(' 

10.'0 h .. " ",.J., ill A"lIl" r'"'·]''' '" rlov tho ~;r!"'"lIi .. of ,,,,nroto " pO ",. 

li on 01 ill< 1""0 '1"''''0' han' 1",n L, rrely <"'e" ""',,. rompor; ,.,,, "I 
' LLO)' i~)l'r",'ioH' ("'," "P1"t • .\1.Y1I. FiW. 1 "Hd :,1 on (he ,,"', 1"",,1 anrl 

~ oJ](1 9 011 \h. ull ,or) ,1",\\" thd tho "c"" <tr"clnral ,lHf"","", bdwc<n 

,bo ho Ii .. \1) 'ho r"d, Ih 'l w~.,.. .. , i" lJ. Ii""" 110\1> th o 1'0'''"''''' ,,,Ie,,, 
.J\d the I""'tcri", rid;,'" "ro cloJ<rly ,1.ftue<1 n",) ",oeommonl, ",.11 <lc\'o!o!"'<l 

for (h. h" " U' neithor" d,ulv i~ ,l i''' I ",l In B. ,",I",. Itor('O(""II 11." 

blleT tho lobe< " "llllJl)J1I.r , h o~· im'!;llloritio, "'gg,.,.tillg- , "",~I, un. 

Iln i, ]',,1 ' 1'1'''''' ''''' )><''' ,iL,,1 i, q""" lon'i~ll lo Ib .. 1M,. """llj' ,·,n", ln,,·l e,l 



fl, twA. \ " cnle, tw, tIL" hei;;ht ol'h" .. ho,,,, the pro,,,,,! """";0_'" 

n'I"!i,,l), grO>.h'f. ,h,' lobo, 'c,· "",n' r,omllll"l 01,,1 mo .... '0''''"_' '!HI 
,..it!w,,! til. I)oLOhl. ft"tonml 01 th,'; ' ,nulmi" ana the , )'",pn", of th,;r 

';Uoo' th" l",rrai", to n. F-''''' }'in,lly, tho .,.,'rng'- """ "r Ih. mal " i, 

orl'"",i.hl:- ~,",.Ier ,I"," in Uld ;j>Od,~ 

fl. ,.,u/;, i. ,.,,\oh.] ,l~' t<, n . (,b/i'lulI_ hut ~"'CC ottojl), Ihe ,i",' of 11",1 

'1""'''''- Thi , llle,",h" nilh OhK"" llitfo""',,~" iu tl,,'" ,",,'1'",";'-0 001-
I",," ;",1 in (he I"" ilion 01 lho .nh·,;o, h,l", ~-i!l, 'c~~",l III 110 •• n",,;"'r 

.... 1~. "I 11,,-, vah-e ~"'~, .. tn,' I "k or "'I"",<1;n;; (h,.,., '.'Il 'l""--;"-' Ulwom_ 
",only",_'.\, 

'h~"rf"'", ,-----CT.I"'o', lio""'m,,i, ",de, "om, )[ulhctry a.p . l'u ..-dl 

;1 t" " mil .. Joorlh""'t 01 :>nl'C<hillo, '1"""",, .wl at Rig Srone (1']l, Y., 
1',,}I ,d;vtl,-L~. ;"-,noM I .I{m'mm_ 

Piat, .\I.I'lII, Fi~" t--I 

lI"'rr;l,i io~.- I Jim<l"iot" of ,be holot)'!"'. ~ rij(hl ,~IH: longlh, ~ ,~ 

mm.; STO.r"" 110i"M, i .. l Illlll, '1'1.. \',I ,'~" ;u 11.; , noat 'r""i .... or" ,loon" 
ou<l, .. ~""pl ou (h •• ,,-.i,~h\ ao, ,,,\ . ide, mOTe 'OI11\Oe" i" ontl ;Il(' th . n In 

.n: othe' '1"-',""' 01 Ihe w"n. , '1'1.. ".nlin:t\ ' lJgI"" oro ;hn'1' ' U" 
,li?hl ly proJuc<'d, lno ,i~m"irl ""I III tI", anteri()r 1<,1>< i, .-011 rt.:~,,"rl 

",<1 hOflk. 1..,..'llnl .. il 'Vrm)/"-I,e,!lI(' Jon.l .;<lge. Ih ... "t<·ri ~, <.lop" i, 

~'-l1th , .... ","x hUl ()ll 110< ,,-1",1. u<"-,,nd. _,Iocrly. tho """h·c j, ".;,1, :!fill 

(,Ioul) uo~ned. Iho uep",'""on ITi,hin i! r];"i,~,t, ".,row on II..: "ntO[lO ' 

~lI'l Yelll,.1 , ,,1o , I HO ""oc' ll ~idCL' 1m! ,wI .. , ,h",I'\ ) lieti~ed Oll 11'0 

1"-"I,,,ior ,id •. The m.di"u ",Lioll< i, doc!', ,.Il"" I"a!( .nJ ,,( moo""I ,, 

IO'j,iUL, ,I" P(J,I-lll€uia" lobe i, 1"omi""Jth' ,,.."'0_', elliptIcal in oulline, 

""",,,.-in~ di,(j!lltl,' in ,t, \'Cat,,1 1,,,1, tlL!' 1'"""ior , nll U> ju,j l,.n;"d 

it ;,. ,iI.\\olO'. til. I,o_'-luio, rirlgo 10"". TInI \l'dl c\onm,1 ill II., 111;,1,\1. 01 it.. 
.1I'. ight po,leri,," 'i rl e hu, nwre ele.,IJ li",i",.,l b<lov ,wl 'g" in .Ix,,·. 
"h<,.., ,1 joia, tl,e oJ,,-,,!,,1 h(Jnlor ,.-hid, he", t'~"" lornr,] tonM the 

do",,1 ,,'rem"!-- o{ il .. p(J,+nlo;Ji," 101"" I"_,,h'g we ll \~ilhin II" p""l~lcU 

,10,.<.1 ' Ll~lo. 



;;~s 

'Hi! 11"" '''''' uO'lbl~ i, 01",.1), .n",,1 to H /,..,,,,il. and JlC,haPI Ie,", 
inl!lll. loly . 1110 to l/. ~·IM. 1 .... 11 Ih,"9 0/ th~ ~po<'i" ofl.n ""'.'ur 1IbO

"i.IM 0" Lbo ,;a~I •• l.b-< '\0"", ca,.. i. r"'luired ;" di>_I<nga<,hing tnel'l . 
l/. pwadl« dlll'.!'. from the otio"," twQ ill ott .. ,,)Ill "",,,ded onth". ,nd 
""'If! pro"'i~~~1 doro.ol anglco. Furthe. ro"'pamon .nlh B l",ull ... ill 
k found in fnllOl<"lI~ w...:nptnc n,,", .,., Ih.~ _poIli... R~ga:rdi"g H • 

.. 1.li ...... 10 B.!oM "t Dlar .dd l>< ..... lb.1 the outline i. Dot ""I:< """'" 
",und.,.l b~1 \I' e ' H"gl,t " reldi voly mll'-)' grMft. au.! tho h.ight Qf lk 

,...-" h. lv" mOl e n ... , ly "'111al. _\ mor~ imporllm diJIo"",.,. <'On"".,,. 

tho po. Ioo,i", .uk" ' ... hi"h i , much docp.:' .,,01 botto, rlo[m<>:! in th d 
,,,,,,,i .. bllt ~~ IIlrupU) 1><10« oti';" ;",!: th. leugtb Qf t1J~ !U,rl;"'1 

.ulros. 1n H. ",*lcll~, en u.., <'<Inl .. <y, il ~rI:~""d.ID it.. clu.."" .... i.ti.-.JI,. 
"""-I ..... "'""""" 10 btoJOllrl lLc WI1Il1U .. of 11>0 medIaD .ulc~ FDr1 II~r, 
the .. n...,. oJ ILe lobo. I. I .... ..".~u ill IhII tpeclo>< IDrl lL~ <'OuM of lht 

..... ~ ni Ill' onl,,"o> Io)bt ;" lIlItel1IHy dIJr.'tlIl. riom~I~, iu E. ftuI< II 

dO(>. nol f D1I1l • tigmoid rom!, Ib do, .. ) "~lt ollt~ nt....1 b'''n~ oJ.uloot 

.lrai ~hI, MortOyt1. lh. 10." ,'"n, 01 IIw.: cl'I"'l OC<Ul~ r.,III .. down 
~ull i • • h"!'CT. 

lJ. ,ud~ 01"" I. 1580 .. 1:.1«1 yi.h In" 'POC;UI Ind lik. it ~ •• Imromn",n1 ~ 
.I<",t ... )"'.. !;tlll the \w" .. ~ "" di/l'c",,,t In olllor ..... pe<ot. thot, I'M, 
,·idill.r; ).l...,d 'p«:i,oCOI' ,te at hand, ""nluti,,~ bolo,,,,,,, theu, _, ... 01\0-
rctlor. nnLtk.I,_ 

0"""" ... .,... ('1.1"ro". n"" .... "' .... nulit '01lt, Wrn. (,~k, f'nm' 
""dnol, Ai d !:Ivm .. bol 'Ul.IJI", Opocill..", ~-N'. IOIU"l In 11M' __ ""n. 

in Mulbony G.p, I'Q ..... n Moun!>in, b mllM n~rt" ... Mt M f'u .. d,-il1<, 

T. "n. At .hlll'l .... II .. ii. ,..."l;, ..-.". Ii.~. , .1>. top <d. tl,~ Clill!' ," _"O~, 

Co11,diOfl.-- TJ. " ./I' atioual Mu.-mll_ 

lID""~'IJ_" "" " U"IJ. n, ' f'. 

TYl'i",,1 nn<!l~, r lau :'0:1,\' 111 , l'ip. S·II , 'OT.I"'rul~, P!at~ XLVITI, 
Fjg\. It, l~; '.,. /r"" .... ..., Pl.te;'( 1,\ ' 11. Fig, 13 

Dnaipl;"" - i,tllp;tl. of right 'Kin of tJl>J",,1 '''''''', t..'> ntnL ; gn""I<:ot 

height ru "'II', 1.?6 mID.; 1eogtb of o"othe. ngb! \'01" or 'r!';".l 
10nn in ... 1";J" ~ lh~ btl!;hl or 'ho ."I~T;"" and po _I.nio, holv"" i. lfi Q"l"~ 



noul), "'1u.l, 2.6 lllln.; gre"~1 hoight of "'"'<), 1.70 mm ; length olldl 

,~I\" of ,,~C. Im'lSt'orsa .. S.13 mill.; heigh! of ... me, 1,T~ lllm.; longth .n,1 

height of ~ right v,uo;-( of HT. Q,""n(Ii., 4,6 mm. ond 3.13 liIU" =l'{d;~"Y. 

We rli,tinglli,h I],roc form. of thi. ,poei",", Fir.l the IJ1l;"'] fOTIn 

repl"(IO<m\l)d by Fig, U. With it we indudo ..,mo , Iighll)· longer 'peoime". 

like FIg. 10, TIle latter 'pp!ORe]'"" tho UT. Ir""-"'trl<l in .. ·hleh the 

le"gUI i, roldiTely gc""ter, Ih •• "leTioT pul of the o1ltlin. Ie ... e<Jn>u 

."d tho me<1ion m\"''' "'illfwhat .·i~o" lhan in Ihe typi.,..1 ~",iety. '1'ho 
In;T.! ""i.l}" Lor whith the ",bo<"(linlte rle<igtl.tion IlmnJi. i, pnlli , ion

.ll}, l'ro~, """un in ~ highoT wno tn~n tho olh,,-. It differ. !rom 

them m ifu rouc/l g=o.t~r , he, ',"nOWer poole"!ior .uku" .,..ioer l"",t

me<lion lobe ",d the higher potili"" o( \ho ante,iorly ol"""d p.rl of 

the o" .. t 01 ill. onlOTior lob". 11 Ih." I""'uliuili .. pro •• r .. ",nobly 
eo~,t~nt il ... ould II< ",ci\ I.u rai .. it. ron);: 10 Ihll DE • ~i,tin'" ' 1)('";''''' 

In Ih. fo\lo",ilJg di""." .. ion Ih. I'dOTenoo\ to E. tr"",il~ oco munlJ 

""lloorn,,] "jth the ly1'iool y"icty of Ihe ,pod"". 
'l']w cl"", T<I"ion, of thi, ,pod"" ,<> l!. p"l<MU~ w~, mw.tionod in 

iho p",,,,,ding d'JCriplion 0/ th.t. 'pc<i"". ;., n rulo t],c Y~h"" oL tn. 
I""""n 1 'p!!<oies Lro ,m~ller thn lh"",. Th"iT hoil:ht .1", i, propurliona Ily 

inf!'ri"" , IIo".,'"r, Iho different< nUlinl7 !"cliO<] on in di.tingubhing lM 

t",o Ii"" in II>< JXI"\.cTioc lobo •• do,"lopOO ill lU~I",. In H. Ir""-,,ta, 

nomel .. , tnc l-.:n.tBio, lob. i. moro dennit~l)' ""pAT"l,,] lTom lOr pool· 

modi"" lobo, (],;, being brOllght . boul by W"at<T depth oL th. \XI<t.rioT 

,uk",. Mo,,",,«r, th. Y"lti>rior loho ;, tlli",""" ",)Jeci.lly in it.. 10"'·" holl, 

i, mOt'<> olMrl)' de/in"d on it. pn..-t",ior ,ido, ud o"""pi,,, mllch llIOr. of 

Ihe '1'"0<) lcl\\'een lh. I'O"I-morlion lore ond tno el"·l led po;l"riol" bor3cr. 

Do.<.id .. , il exlenrl, \l1rougn to the do,...1 edge Ind does no!, •• in ll. 1'011_ 

<htll~, joiulho elenle<1 border.t ,(lI,,' oomid""ble di,\one< i)onedh the 

do", .. 1 edge. I n """'cqlle"," oL th_ fact. t·h. fllt'TOW bot"''''''' lho 

l""teTior lob. on.! Ih" . le,·oW bor(1OT j , not· ow.\" uno","r .nd deeper 

hlH ule.n.! ..... nlTro,,;ng ,,),.Wld quile lo the doc",l eUW. Fin,uly, tho 

poot.nor (lol"l'allWj!lo i. noi l'l"O(hoed, .' in TJ. puJch,lla. be)'ond tho ill

CUTYing 1"""-<10,,,,1 exte",ion nf Ihe elevated Nadel". In.1l oll"'T r"'I*<'(' 

tll" hlo 'poe'" . Te p,.."tl".n.\" tho ,.,ue. 



In ,,,,,,, in I",tnrc. D. 1" ..... ; /" O"-U]!"·' .n ill tmlt",]i"!. po.i Lion ",,_ 

'IVcr'" fl. o" lo"~,, a,,,l II, ft.,,". Thi, i.\ "". lwtic~ l .rI) 01 11>(" n·b, ;" 
der.10l'nwnt 01 the >,,,,It·tic , <u)c " •. In 11. ImR";I~ ,hi, .ul"" i, "wtler

~1"1} ,kq'~"': l ~""d.,., 10llg" Ihe n""<ii:,,, ,,,10,,', i" II. f= it i, ,lerl'-' 

","I. ""-'.",'" of th, ~ nttened top" "I tI" &<ljoinill~ 10 ,"". il . ,<i llo' ore 
,"a,)",., In H. ou(o~lI". on Iht· olh" ILoml, lh" ",\L:u, j" "I( "l,,..tol~' 

d .. p "ILl) in ;t; "1'1"" th; rd, 11", ,"id,]] •• 11 ~ 10"'0' p.r". tho latte' 01 

~'Ilid,. ll.,rNJVe .. , O'telHL< \"mlHl 1\" 10""' ,n,! 01 n,e mod i." ", I. U' . 
I,,-~~g w,".'" .holl",,-. On furthe, ''''''\>L,i,@ with Ii. ""1''''9'- we finJ t~.t 

tht· ou!lilll" or II", \-ok" 01 n. Im"sila ,' '" ,nore ''''LII'\''], Iho hi" gc~l"" 
I",mg olwrl"" I Ilo dOT,. 1 .ngl,~ lc." pr01(\ ;"",t, "wl lb , honle,. "",un ,l tl'" 

,'oHlt-a] 10.11 ")0," 'mi forml .\' eun"l. -J<"nrti1". Ih, , uri"" of th , 1000. 

j, HlOrr «,m-" ",ilo , ,,u,ely • '''gg.,tWH "f !lie llro od ft.ltt·ni~1( "I Ih,j, 

,n",mit, UJOI I""oi" , to II. ol)j",,!Ji'. Til" l'O""'" "I tbe c«';1 01 t l-.. 

.nten",. ]"b" "1,0;' d,,,-~d"'-lly m"" C(m-.J, "bilo Ih,· fnrro..- "et ... ,,,,, U", 

po",orio, 101 .. and Ilt€ ",,,,Ie, i, "ot on l.\- \0"" ,\" 'I' \) dr' n "K! " il,l .,11"1I0~ ,., 

bul ,,1'0 il "m. thron"'l .lm', to tho do, .. 1 "]~"-' j" , ,,,.,1 01 b,i~ ~ cuI ,,[ 

.' ;n II, 01>1,,"9" lJ, ",,~ lln olH," of th(" po< lorio" 101., ",;tl! Ib, ,·l".Ie,1 

bo rder. "'"0'" olut-, rljl!errn"," m,y b< oo""n'(\ i" crit;co\ ""fil P""'O!!' 
01 lll'Un", uf Ih< tlON 'roci, .. 

Tllt r.nd. l" un., of Ii. (i •. '4 "',] ll. i'"/dHI/,, I" \" M t lx~-n ,-"-~" ;",,1. 

If",,,,', COrnp,"..,,,, of (ho", \\ ith th.t Qf /1. !",""I" rJlIl1Lot "' Y" L, lno,le. 

Th, poneh 01 tl", rem. l, reg,(T(\04 . ' ", lon)(i11;: l" fl. !T'I,".,iI" pr.~m, 

1100 , ]m(!J't Ulltno"'Tl l",tu,e ill L"til H()"~'#I"i" . '1 (\ ;Va.·tig-lbolJJiM nr 
f, ;\ml (0 ",1,_"",\ o\ll .. .,-dl.\- I(C""" tl", bonl,,1". .\ ".,,0,,· go'"'"''' dici,\,,, 
il. o"l,,, lim;", lrom (~" t'Jl' u! tho ,I,,..I,~ l\(l.-uer, TIL o po " oI. fo,n" 
" la,!!,' Ikp,,,,,,,"d h<minpbe,-i,' i~rr,l ion 01 til . pod";,,, 1,.11 of the ", 1,-". 

, .. ehmg "ell up towa,.d th . do". 1 ,nglt·, Illou~h /. lI;~g 'horl or it, ,",l 

\U(,~iag "" th,t it i , l i,b1<, I" I", H,j,l.k,n 10' , la'go l~,;\erjo, \01"" \ 
" ",;la, brood pond. I"" l"tll o\",',n,1 on l)' i~ the oll"''''i"" I",-,u"'r 

'I,,,,i .. to which"" hO\"o . pplioll th,' a ,m" JI""ij;;uiJoiu,,,,, ? I>i.*r/It. 

Tl"'tL~, w;ll"ly ,li ller,'", ;" allIer rc~l-""b ii " 01 in:"""t to !wle "",t 
luo hyo ' r"",i" i" "'h ;e), thi. ki"d " r ,"'""\1 ""'~r<,,,, ",,,,,,ul,,] ilL Iho 
,"m" 1-:.,1 ill ,,,,,.," ,,,1 ' l't·n"' ..... 



P'u rd .... Nml .. n ......... ,Ih IJ. fisoa ,night bt d"'Tlbl~ only b"u~ il 

i , '""nd ' Il til ... "'" >on.. Ho",,,'. " lb. ,llll .. ...n"". bohr..,,, tl,.,~ . 
,", .lkubrly a. "'~a"h tb,· f,m n .n,l ,lr loih 01 nl~olu,· vi tb,· l~be. InJ 

Iu,n)., • • " "" d .. rly i"di ~,.j,,,, ill th" , llud ,.",;onl o~ "PIA"'" .\ I,TIl, and 

.\ T," J IT thol \I"r aN' t>..lien d \1nJl . ,.."."Y, 

A. ~.u.l ill lh, prttt<1iug "lier;,· iliicu!O!ioll Illi, ,p~i" ~'a, gi,ell 

Ill .. li~,n. I,,,,...it,, b«",u ... il _m. to .... 10 eo<nbill. ill I ruar ... d dog,.,.., 

tile ~haT.r\ol •• <J! H"ft'te"'~':" >nd J(ul~o"<'Jb",... I" tbat d("" .. i<>ll "'. 
i.tlf Oft t~tll, II", ",_IIJ' thal iDdoeed W! 10 rem it . ,," (»!'Uia 01"",. 

~pe<1u t<J n,"'''''' ....... ",u.,.. [han J/QtlipbolbiM. 

O("twr" ...... . - Cr.r'fTl)'l. 'l'hc typit:<ll " ' '''It ill foun" ntt"", .bu .... 

d. nU.\ In tb,· IJ/!Hrr<lII<JU. nuli.. mn& U. )JuJw!)' Glp of 1 'mo'~11 Al OUD t~in. 

$ mil ... l1ortloU>l 01 'o'n"",hlll. , ~'ru. 1"11<- rariely t"' ........... """o M 

In lhe IoIIlDt b,:d alii! pl.~ 001 """fOO' Ul'tl /;01111. 'J'bt ""'~IJ g""ndi> 

~ .. , f"'lnd .. "",i ... ,,1 " ,th B . O>b""'g~ hI I ~. ){"di~ol""" I!lp'" """. 
Q,[ the 1ll'!I"T Cl'~lnJl, ~~ ; « t. I" unll, tho !i:..efet ""nd,~", ... 1 SiT J<>lln, 

Jh>u (o.',il. X"f<j, :;rd. 

Coll,ehoR ,- U. S. Ydional .If ,,,,um. 

Do,.,..",,>.!. w :<a. n. 'p. 

r a te XLVfl, }"i&-- l (l ud 11, III (?) 

DoUa"iplio".-DI""'D";:~'" of holot.'"ll", • " Inl ", . le "l~: L:n~tL., 

1.13 min. ; Leigld, 2.r. IDm. Good 'll er(o.~ or the male form 11>0..- tloa, 

th6 1l . .. t il -mar""" and to" l! tn,; .... t 'P""" . f n"" ... """" .. i,h .. lb., 
cI_ Ih,)u/li! not T~'T "1ni"n,, rei ... ;"". t" IJ • ..,11/1.11<1 lI. a.liyroo> ruJ the 

"IJ~ h~ud Ind H PtfUJ~g<l on th. "''''... r"'mpo",l ""h D. crJsa. t.rn- .. nt · 
h"" nf III<- .al ... 1 i •• o oJistm"l) m~n <~ngll •• nd mo ... "."It . q".l. 

end,~\ lhi( one ... t. th "m "r od on t~e :fj,,1 " ~Iu"l ~l."e.. Th O. <"On· 
cl ,,·it ,~ ,< .ul ... b.Jll i.t"a .. -l .. n 1mlher CM'I"Tl~'U dlld""". m.~t oth" 

,lia""'llc~"" Among th'llI 11", mOT. d"",d.d1 y .,·g'I11 oid !X\U ".. ,,! lho: "ngu· 

III. """( of the ""l"ior 1o"". 'I'hi. tN!~I, narno:ly, t11 m. rdil"" ,l'M!'ly 

fo • .,.".d u it "oJ,.. tho dOT",1 ... IS" . n,1 rj'OI~ """"dly thoogh on" forth., 

" 



fo, ... d iu the op)l<lOito.-~eDtJ.ol--.J,n:ctlo'" ond ,t i. " .... 1' OJ quit~ as 

h.gh .nd Ih • .uTi..,_ ~.II;n ~"~rio l d".e/inD II .. I .... alnml'llr thlll 

in B .• 01 .... Ju. bel, Iho . .. It'';ol Ilope 01 Ih1l1~bt i. 100,.. ""noan Ih.n In 

Lhli ~i.. . The I>'>'I<,iol ."j(·u • .0,1 lob" ... both "e,y inll"",,,,,tl! 

<Ih!lop<,I. EvoIl tho ' plt.·lih p'"01<'<:L;on hom II .. do ... al quarte, o[ \1j. 

pootl!ri ... , burdo. tl,al ",~.tih\t" Ih. main rcprctcl1/.I.i," u[ the po,lomo, 

lobe in 11. ""I,,,, iI! pr..,ikaUr ~biieut ill B. I,my<l. 
II. 1~"9a i. Lua"" ,,,,,,,,, .. 1 from D. o&l~ I n ,.hi.;h tl," p<>rtcr;or 

!.aU of tho val< .... i. !d.t,~IJ !\Iud! bigbt. on<l th~ o .. Ui"" UII. th~ .. b.,~ 

LbtreCo ..... geh "'0", ohliq"", The I""", ;" tIlll . """,co; alID .u D ~.ro~r, 
tM ... ...tian rue ... i. <"<ITI'NpOlidulgly "'~ • .\lid thtt ...... ""-.e "P"'""" "r tb~ 
mlf .... both ,"'" oDd di of the lo\>tlt ore """e d"""",""" and , ..... IIJ 
Ippear .. ,,)e • • 

The .dilliol'" to B. 1>""""'1" u. 01, .... , ... 1 in t1Io JoTIo>ri"l! Dold "0 U..l 

~!'>< '1: )", 'col Ill"'" I'f)/. lo~fII .... ,e 1000u<l olonr \\ irlo Creel< ,n tb. 

MIl' or Cumo.rbnd, Md. A Ie" Ipecllnf!lll .. llh •• om. 0.: • bul oligh\Ty 

dlJT01"o~1 fO'lll 'O'er< u~r<eU iu Ib .. Y. ,:.t... .~~~ on 1' 0'0,,011 'roll~t.i~ 

11"" ,. S"..,dYillo, '1"o~n. '1",..0 u! IhMII, A mi le '1l,1 • I,,,,"lo, or" ill( ludod 

in tt" "",.11 pu/ of U .. "'Tfa~Q! A 'hI, <h~ .. n ill q",,,h"pio \n"gni~~,tion 
~11 Flit. XTNII, Fig.~. TT~furt",,~\'(>1 1, nnn" of I..,.., TenTI....,. ",,".d. 

II1II'11. _110.- tit<> .. </o.;or "'.fr .... ~ thll ... (""!l~t ",",,'iJ.. p".i!i",ly 

.htu... fu,. an: .[cICUy "9n"""';lic wilh tI ... Mary];wd I! ..... ..c the 
~peci", o. IlOt. 

OthOT .p<:cl""",. w t lila, ~ 10 lbi. tpfnb..-en found in "-hi&. 
toOt oJ th. Upper CliDinn .t !'ir Johnl n" .. , Ud. Th_. 100, ."" "'~I 
tu "y, 0" nol in .. tidacio. ! OOllrubon, I.ht flh .. being m01"8 or 1_ 

.l .. lul l .. J "",1 (Yu,bNl in the 'h,l), maull . o..~ nf th..,.., 'Jl'"!"iD,.."o

,he lEft ,al,,_ of. f"",olc-" .h~Wl) .. n rla't XLYlI, Pig>_ I) .TId 1 ~. 

')')w .. flgu,.. dirT., efi!JLI7h ff"rn Ihnl of the holotyp! . J'ioi:. IU, \1", right 

<live of 1 111. 1., lu " "rant hun"n,"), ilL dod".,,,!, th,i, 'p"'",flc id"nli ly. 

Indeed, U,. app.ront tenuity of th o T1n, .nd o<:ft,in 1""""/;,,, t; .... ""~\ lb. 

mc<dan and I"""Le:rior .uk,i "'1;8",1 tha l'0os;bilily that ih.~" .Tob", fi"n 

'pecilllOJ.!' rep""""-! 'l.nik I d,II'~,.",t '~'c.. 



Q'Nt""'M~"- ('1J.l<10"" Th. typi""j lI("":;n .. nf ... f!'WI' tho JJ""'Mr

... ~ifI _ •• / .. ..me olruJg Win. CJ""" in C'lln.\.o: " on.l, )Iu. Sprim ... 

dOOLbltlllly rc/orrod ro the ' P"";" ~T 111 the .. m~ , ,,'u WI I\) ... ll )It. 

r. Inilef 1JMlhnll of Sm(,;jvill c, Tenn. , ~nd ~l,;o i ~ th, upp« Clillion 

.t ~lr ,Ioh" , 11m" 0' ''' milo ..... 1 of 8 to~ 1 I,; ~h;" C ~p. :lId., ..,,<1 Wil

li, mlnU" \"A. 
C.U.d,'. ,~-U. S. Xotional Mu><um. 

Bo~""'~)I ' I~ ,· , ... LO)<QA ~_ "r. 
P I.te XL\' I, Fig> IG·18 

lk-KT.pli ..... _ L""gth of l}pialllllale lor, ""hr, 5.U wm.; l _ t",t 

hclght nl .. mo, ~_Gll 10"'_ ""0 "'",,1 .trik;UJLI 01110. """"lioriti5 v{ tJri,o. 

'1'«', ... 1. tho e,l ... ordhuor.r )ongth 01 tho ..... po~ 11>01 I,., ,uM"'W [he 

.r .... " Ac " .,.ne pori",,!}'" OIh.,." i ... . 1 i. """,,,,, ... Llt .h~ 11>0 procoding 

n. l~K,d ... ttl""", h."..,,. ... 'r. be;,,!; ' i ridlt Ill" thO! ",""i .. ill ""Y ""1".<1. 

Cnb cIUy C(JfuJ'"=l witlL Ih. IYl'ictl lorm 01 n 1.~t" (IN 1'1.", Xj ,VII. 

Fir. ) 0) til e olo" AI<><1 ."".le< in \ht.: r""·" \ {oln, i. Illieke •• t he pool" 
" .. dil n lobe ~l"" i! !hid.cr a lla . horle! ~"d 't. cl.oull c~trcmity mO", 

!"OlInd ed, l~d. both the " ,e,\ion , ,,!cu. 1Uld. tht.: (, .. ,oontic poololrior d"p~"",,,,1 

I!'" l l"<' ,..id",. Another impo>.tont dirr...'n'" iI In t.he "",,"'e an,l 

pooit!on M tho .~p1 .. ""'" ~C I .... . n ... rio,' lobo:. 'l'M .1gntoid cum, tu,., 

~r lilt" <:roo!t .. ~mi"'c in til< two ~poci('O, bul ~ "~l1'b in II. ~ It. 

dorn! pOI, \ """ow ... .. mediRll po<.il'"., " Ith moped. to u.. anterior ... ,,} 

f'Ollo' . .... ,;J~ 01 the J.>bc ll< /l. JIC""'F O. t.h~ < ..... IJ"'J U ~1I"" .., lar 

\IoI.l· .... rd 1I,.t .t lorm. thr p""';pltOOl8 J OI"QI 111",1 o. "'.,..., 01 th!-

Auk r'O. boundary of 11>< ,000"'" "llc~~ 

1-on~ 0111,. 0110" • • 1"";" n ..... ,d."td. to \I ,;, g<1L"' 1o 11Imc'enUy lib 

/S. ,.,.1""", '" ''''I1Lir< de, . ,lrd "",nporio,m. 

Orr~fTl~<t,-C'D"TO " . ( .V •• I;'Jo'olz,;,'4 !~l"" tou'") 1 mil. Yr .~1 of 

1'1;o,, ! (',bin (bp. Ikar r Oll.! ~t OUDt.in., \\' ;lli ~""J'Orl quod tlnglc, :lt cl. .. 

• ,,<.1 v'~ n,ile .. ·-*1 of !'I' u r",. " Vo. 

ColI.cl i<><l.-TT. 8. K.t;"".1 }(u .. "m. 



Bol<l<UU1.I I("OrUA 11 •• p. 
P1.t~ XLVII I. l ip. ~ .• 

1J .. <ripj.:....._I ... u~ "I, 1.lt y&lvl, 3,0 MIll.; gro,t",1 h, i,,"! of "",n', 

2.0 mru. A i'"g.r v.,I .... , "otf.i";"~ all "f th e "pi"CIlrd i.),;ll b<"dr" b1lt 

o!l1"r~ iI<, like I)", r,:""]il>,j; II"'~;""'" 11:" A Il'I!6lh of 3,25 10m ... nd h",;),t 

of ~,2'; m,lI,. Th i •• p,..,i"" dilTor. mm aU "f lhr proco<liug '1""'i .. 01 t), ~ 
~.n". in U ... gr.,. lo!r iIq)"-'!I.l1"o'\ 111,1 relatl,.. prHmim'no" of lh< poot. 

",edian lob«. Thlo i. ,.,W'1o In.inly in ,.,t>. or t.I ,~ i ft(~c,"r. TIt_ 

~lOb'" in t<olio. c:\J<t< of ?'~g<Jb"'''''' . "d 7U~klb;_ in ... bi .... al.~' tho 

'~ntl'lllJ (Onn .... nt pa.ru lI/ u..-~ _.D tlmorlll>ol1,' Joy "c.t I .. -.t .... 
~ot ~ cletrlJ ..,panrted I, .. ", the bolder (NIlIPU. I'hote ."\!.T IT, li'i~. ii, 
ud l'l'l~ \" T~ ~ ~, '. 1'\ •• 00 I ... ,Ih Pl'l~ :. T. \ T T T. l ·il!. ~). ·I'h. 

k",.l •• oJ tilt- .~,...; ... ~ lu !'1L ..... .,th ' ~O!I,. or Z ff"b6lba in .h .. wIn 

.... d I"" ,~ .. ili"n "I l h. lIr ..... l po~e)" H o ... . tr. Ihl. h'l ho. l,lt) .. "~niA . 

.... n"" ID ,j'>\I'rmillin, th" )(':n.';o rel~tio", 01 fl ""1M ",",'au"," \h. Jm:..l 

po,.eh in an <1f (h. unqu"'\i""nLl, ' I"'e"t of lIQN""",,;, 01 "'~J('h 111 . 
I. mal o i. ho..-n ho),I. ~ ,imilorly 1" ... I""i,;"n and dill. ," lrom 11,.\ "I 
Zur~'oloo onl) in it. ml.not ,ou.o~iIY :o.nd promi",n"". (Conlporo 

PI",o .\ 1.\ II. Figo.1 ,,~d ~ "-I(I! I'1,Lo xr., Fig' .~,~. ond ~ . l 
We 100.0 N'I"1TOO n. fU, /A~ to J/o:ln""tI~"\ L, ........... ~f s'n,ral .nd p ... 

iirub. ,\;<O"'mhlan(),'. ,( b<->.,.. to .uck ot!\.-r Ie"" ,1.",LII,oI .I""'~ ,,( d,~ 

~·nu. A.' II Q(>/iq1t4. 'I'"" ur.h~r DoI.bl~ I'"",at tbi<:kn"", or t ho. n'~n .. r 
~, I .. i,,~,{.t... tI, ... 1/"""" and not Z,~w,Iba.. I1u ...... wr. w~ 10' ... II", 

, urn-d .n'l"' lar or ... t ,bat i'! "" OOl1'l1llOll11 16blod "" th", lobe in S",u..".. 
'I'b, ""T~~T, I"" ... "CT, .lum;Jh .. ; ... ~ "*'1"4>. i •• binD .... lhan u>118.I JU thi. 

II""U" On the ofb",. hondo I~ ~-a,""""" 11>1)<, Is Lmad ~u" ,1~1I ... ~ 

bthm,l b) .~ .J",.r! th""~h liar"''' 1 .... ~'rj01 ,,,len, "" ,h., fh~ -ri ... l. of 
til. jI<III ... lur><l) '1""<10' i •• ull",dOl) (l .. lit. tho .. m~ quorkr ' D ",oil, in 

pa.,1 '11';"' ), '1""'i .. <01 Jj""," , .. "io,.. fl. /r<l-Mi/o "",~,Ii. •. 11, ""'""', 0.1"] 

11,01>10"9" 10 Oj~'O"TO~' the t<Ul~i,'L iOl' lhlt I!, ftolha i , .,le .. ,l He ... " t he 

~"n"'~ ..-hid, "" ~""e piaer" It thnll it i.ll ikt jO ny Olhe, no. "",,Ol;l1i ... ,l, 
Tb r (NI l''''' mOlltion,,] tL'I1ol"CT ,,\th I.h. ta,·t lh,.t it. ,""h ... "', muc), 

l;u'Wt th ,m Ih"",· " r •• " l.m'~" , ,,,,eiM ot "alle" Z'!.o""ol;. or 7,~~""~I"i"" 
"'011 rrobaLl~ ,utr.·,. '" disti" ... ut'hin~ 11. ~Qf.'" froll' '1"""'" 01 (~(>f~ 



~""' .. , 'I'h. Int thet H, H&lh. f>Cl~n til • 1011'0. UdIC tJu.n U", nIb.,,

'<]><fi'" of liPIIM''''''' .,,01 .lto likllt ilf ZW\_ h ... M, ",.n! .p"";~, of Z!!lo

boIbin.r Ill", Cl<1'1.i" Its . ,,,,1lo:1It (OIIlb>JIlllH,n ot .hor,ruu. AI the 

MIDI> t ,mt Lhe.c: I ...... ttou,ll0 ... hat.",h'l~ <HI' .;r>n<ictiOD ihsl H~ 

i. the <1111111"'1111# ~~ .. "".;ou Df th, r.Jl"bnlb,mr '''Ii not, If oome ... t it. 

Ipk"" lIl>I)' .IlZ1I:"", ,n ,!,errant IlL>'mbf'r of the Ii lo:olew"",-
O~I..--(WL<'r"':". .II""ttg..6~~"." Wil ~'r, Gue City (l.p, , •. 

Colke/w.o._T:. iI. N' l l~n. l l1n-enm. 

SUbl"nny KLG1lENINAI:: new wbbmil)' 

<io<Jos '\\I\STIOJIIOlIII"A nO" K"""" 

I1athcr Luge bllol)ote l.)gOOolhid..:, t)pic-.II) 1I'ith I III"''''' po;;t..ri<lr 
1<l1><, • mQ('!\ lug ••• 00 ".,.",Iolarly Ihlpod .ntorin, 10/" ."d • pyrif~'l11 
",cd;"" lnbo, fh <l lMt", l~p""'~R !Hlo .. ucl pa\",~g ""to • ,.J'il~J.'h-Hk~ 

'ai"'" ""tolllio" (the "Jl"l'oilnll' '') th.t turn I (lbliqllo1y lor .. anl aud 

\lp".,.d .~~ Ih." be,.k"'.Td .,.In ."'~ Ill< ' I1tc"o, ]""" f'",m th .... 

tnic .. llp."'ic~, ""fl..1l1 u IiIlI!' the g'o"p of Jr. f~I'IM, .. ~ po .. L;i ""~ pod •. 

1l0ll. (1) to tho/!l'oup ol.lI 1.,;1.1,.,1" in "hi~h Ill< \K'!t<,ior 100., L, lA',," 

OllU j,,,,,,,JO' ,'<)nl'o\ ]i\'o tho ,,,le'!oT lwe ."J II", l!.gellunI tond" to 

l>O('OlllC ""tiruh niloolw,: (~) to tlt<: g",np 01 N. I,,!~ {" ",ldd, the 

fia !!;rIllln, il <llb"l c"""kt~ or "' (Ir' o;omr""nl y form. a IJlorely a"g"b, 
"~lly "u"",,,1 r!'<'_t on tho uterior lide 01 Ih~ a"korinr 10k; (~) 10 

not ~"'nr of .\(, '>Id!'ifn. j~ ... 11;,,), Ih. anlor,o, a"" f'O"!rrtor ] ...... or • 

... i.le (10._ ,n t~ )(1011]' of ,'of. t.il~!>oll» .".1 ilL. na~<llu'n fOT"'_' ~ Ihin 

r iop ,lonl1 \li" pOlnerio . .. 1~~ nl Il><- ."ioriOT. 1'\noll)o. in Ill. ,. "all 
~.--(I"p .. Ill. ~;jiJ ... .. III.h ,l,tI .. ~ hom lh, olho ... m. ,nly lD ,h.ne""" 
p<'I1ainmi to li>e hrtlCJd fIOl>..], cJ ili~ t~lQale, Ib ."IOriOT 1".,. i. di~idt<l 

"rl,,· .. 1Iy h:t ..... ntIW pit ". 1",.., ... 
'f'h~ 1 .... 'lt lOTI'll hu *" d~tt1TOln".J to, J ~, of 'M 20 odd "JIfcl .. 

lin<- di;hllSfltiohtd ,lUI .~ to the I(filWI. M'lorl 01 the _..-,-",pt iOD, 
..... 0l"('0UQ.('(f f"r ~y U,t /I •• <p«i ... (OIIl]>rIS>"IJ Ih~ gmnp '" .V. fri/GlJaia, 

In l~ of lilt l~ IpeMe of .. Iucb tbe 1~~lalo tD"n j. lrno~ Ihc d .. tin<!pi!llt

jnl' 1,,,,,,,1 ]'K>~<b j • ..,.;:n\ially of It.. moo tYl"'_ In th",p tb~ poneh). 

brj(", K quon-1'11l'1'I! fA r~ nn, "',,,"Uy poo\.rTior in """tiOIl, 0'0'" or 



1_,IuorpJ:. ddj"",l on 11, ;"' .... ,i(l_. tdro,l, bom .bout 110. ml']')l~ cd 

tlw> ~L ... t .. 1 bord", 10. prout UtU llit potl..Jorial ong)o, ... ,,] "" ..... Ih! 

", .. teriOT 10],,, .. ,mr1r1d," 0T1 '11 dr.,shl or , ltghtly "(lIII,',,'" ;ll1I<' .... oIt 

","1 tllo l'<"U"iOT h.lf ~f th~ t\o,-at.:,) 'oorrlor Oil II, 'ml" .i,1e. III ,\I, 

/';{orla .nd )j. ullimo tbe )lOIId! hol,l. the .. m. pooilion bILl i, .,,,. n,,, i " 

ourer limit b€i~g "t the illn!!",," "I tho .1.~"h!,,11...;,r,ler "')Li~h \l",,,,{,,,~ 

i. conullu.d ",,,ulld il. 

fI ~I."..-N" ... !ig. b"IY;Ji# 1,,- ~tw !p"d.".. 
N> fu ... i:".,l'U th~ t[>80l<i (lr lllb ~bUl Aft t'<111/ill.;d to d~",,.;bo 0' 

Chuton .~ ill th~ .I.p~cb ;'" ..ej(ion. 10 til;,. u.. .. "~!-'" from Ih~ 
o1ciuity '" Clinton. in <lIm1 ... 1 V,.... Y oTk througb Pcnurylvan; •• lIR'1'laud, 

.l>fI tho '"'r'l'LU'IL< io'o norllW'o-tt", ·1 ..... nt'tlCC, 'I"h. '~pc ...".... '0 I.e 
~nt''''ly QIm'!"""""utffl in th~ .. 'it OII11Lrodll r.~ w: similar If:e OIl O e 

1.J.1"j." ",,!i_b. \nd in Ihc Ql'J'Ofitt ,hl"t'llot>.lD .\Iabomo., ,,,·It.n II,. 
C'lmt '~l i . ... ,n "'(m""'t..J i" II>e )/,)(\ Monnl.iu JOTmot;OlI nJtd iu pl.\101 

" hi!!hl,)' /,,,,"1i{l"""'. IW> oot""",J. ,>1 "'1 \;ill(\ hoyo boon lo~nd. How • 

• rn. I1.ub,', in I~,,\h .. b)m n""rgi'l_ Ioh.1"O !I ,drllr Cl i"t<>~ ,.nd ,tQl1", 

,(lIlUinill~'~ ,,,,In.,,,d {~Ul!' """I'Of,hle to Ih~1. fmm~ m hod. ~f ","". 

' 1",,,,li11g .~~ ill VIT~illi., M4r.vljll1~ . nd :lie" yo.k, oo:u," Rt 1h. ~o.th 
.no! 01 L.~",,<IoT }["ullt.,n ~, ... " 1:QJ110'_1 fc" ! fX)<imoJ1l' of M. ",iii h.~~ 
1.oen {oy",1 togetbeT .. it~ I1D oo..wl.",,, ,of Zr$oo.thi"" o",,~li. E~\X!pt 

tlti~ OOCUl"r<" ""l ,u (j"""Zi. tf1~ t"''I!"'p1,io;: .. ~ of .1I<Utig<Jb6;w.. th • 

• pp:.o. .. to I.. l'n..xicoJl~ the """,,, II thlt (II Il<Jn .... ",iJM. 
n,., ot .. tigrILpl",,: raop of J//I.'/igohlllbw.. I .... ~ .. 'T, .... id~T II,." 

Ih.:tl I B~n""~ But L""Q j " tb .. ..... pod lb"", iJ: agrem<nt "", ... ~ 

U~." m'" r.r •• 11K' 13 'J""'M'" .",j "",,'<ft' " f \ h .. ""' .. ~. "f JI_ ~I"'" 

Y. trilolrillft. anJ 1,/. b .... <l-l ..... COIIOIm • .J, ~om.IJ ..... I hut on. cd tl,~ 

15 ~ •• {"u"o iu lh" hm rpl'" " ,"tuI1 H. nul;" on,} ill Ir1"'" """'0 
bon .. th tlt, 1' .. ler ... ndoton~, The ~~oerll()rl in both .. , ... i. a }I,,},n. 

('Ii'nlon ' f""';"', A; ,.,..g-.m!, Ih. rcm";n'~G !~,~. tn. I) .~",jlri,.,d iu tht 

gt01lp 01 N . 1"/,, . 11 """'IT onl y iu Middl. eli"tOl1 •• mo;., "bo,.,.., Ih~ 

111_ oj th" gTOUp of 1/. it;Ci, .... ", .rc !o\\n~ iu I lower bW tho t j .... f.rn~ 

p.".i .i"".lly to Ih' top or th~ ToO"" ellnl,'" ~r the b6..: of tho AlI')')l,· 
('linton. 



T.H.LI! SIIOWll'o"O ~'I'IIA'j"IIJRAI'I!1 C Dl~TItIDU'rlo.'1 A/',D CLASSIFl· 
O ... ·1'ION 01' TUB SPEC 1 E~ O~' W:~STWO)«)I.l!lNA 

:\I 'YJIU&" t\> .If. 1.)'' ''' ,.. ~.to. ., •• r ••• 
" . I.)lI'I' p ... nutlo ~ ... , •. , •• ••. 
;II. t"pll~" (fill""') ... • ,. ... . •. • 
III . ...... ,f; • • • ~ . . ... , .• • . • 
-". lalt . ... .., I. _ . p .. 
,. r<>t .. nllo ... ' 0 
,.. "''''' .... . ft . 'P 
<t. (: ".,,~ ~f » .. tlf< .... m •• • o1lO""lA 

, ____ "''''" "..,.17 .. '"c.", .. 
lb . .. nt. rl", boll! e.>.1. dJ", 10 \M 
'"',a' .'~ln.ilu"o.: ~""I "'" lou· 
_r ... lly d ••• lotlOd o • .... "U.,. 

>I. 1<l10I,.,1A ~ • • 1 •••• " 
~ .. "tIIlmbO.u.n. IIt' •. 
M. ,lOb'" ~. " • ••• • , 
.. . """"t.t.~ . • p .• • . , 
~. lTlI'~I. n .• ~, . .. . 
III (:"~l~ ()f .1I .. Ujl'OlIOI.,." ~ 'M ... 

1'""",10' _ '10 m' .... .. ,,\orlo, 
" ... ,1IVI<1..:1 yortl , 01l1 by 0 !~,. 
r o"'. k OO(\ \IO~<I1 "",,"n«! 10 ' I'"'" 
-..lthln th' .1 ...... 1 "''''' ,r, 

>I bllhl.O n. OIl . 
11 .alma n .• ~ . . 

lV. fl'''''F t>f lI"UIt,oHt"'" , •••• I'<III 
' or ;", lobo u' ''., ",-, •• lto", /"f l>
....... ... h, •• UI .l!CMly .~.~ 
._, .... "~a'l>( 10 til . 6 .... 1 «IK. 
or ......... I ... "'''''' ... . 

'I. lola ('''-011) •• 
III. lola I>lIU ~ • • • r •... 
• 1 ..... ~> ... ).. 0' .. , 
M. d .,k-l D. ... .... . 
It d..-UVIO.~, op ••• 
lI • • iro1aJ. M • • ~ . 

\" O""'~ .,. If • • '''' . ........ to 1".,. • 
....... twf .n~ u '..-I'" , ..... lirA. 
""" .. riO • • • IMlI .......... . out . 1uI1 10" . .... pII\o'*' ..... Ia, ..... " 1._ 
odp " ... _ lobo ....... <10 ...... 
_ ,. 1uI ... 10 .n .... I b ... ph 1« 
.... d ."" .. ,,1.0 ... 1110 n ... ,1« .-

)0 h"'I''''' ...... I P 
],I pr<>d ...... . .. p ••• 
,. , . tll .... "- ., .••.• 
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T]Le ",,,"'; iut",c",Li~g l""ll]i>.riLy, which h .. "u,~o.tcd ihe nOmo Ji.,'ft.. 

U"],,,lb;,,,.. nnd !Don., llllriiouh.rlJ tho tYP'c"l ."'eli,," uf Ill< genu.', i, 
Lbo I.,n_h k. auk-rior eriell;jL'll of tho venlr,.1 nln""ity uf \\1< m"lion 

lnb<., '1S'Ul\lJ me"..:! It> ill u'ellC r'g'" ,., 11,0 Ihgelhl11. 'fhi, fO'ln., 
~ lI,in, lL,,, .nJ , harply cleulled, 10'"' 1.., high, ""'11TY""] lingo tr,<v",~ing 

Iho "u;er 'mf."" of t1", lI1ie\; lonr '11~ modi." pUlA of th, ,"tcl'i ur lobo. 

II i, ""H .. ",h.t ]"" "I",rly incli""I",] "lg, on Lh< innor <"daco "I tl", 

.. Iv", thUll.~h hore it .w""" "" • g""'"C; nn~ i~ ""TTe'punding lJ"m~cr 
~" 10'" " .. ,,~\'ed Tidg" un ,I" n cost. of the int",iOT. Tho fl'gollnm m' y 

he .n. logfl LI., tu lb. riLo h .. "",ing Lh" . url,"" of Ih" voh'"" in Rt,,,,,IQffi,.: 

A gmL" of Oslro,,,,la ""to bliJ,ed ..,me ),0,"0 "go U)' [he write", for CNt. in 

D"ltic "I""'i"" prc,i on,ly '''it<n,.J 10 /I ,yric;';,. "wI no,.. I'<'gn"],,u a, 

prob,bl. mlilllL.l~ of v,. Zygubolhicl"" H'o'l' .. er, Uw om,ngenl<n l 01 

'h" ~ib, in Et t1UiolJia i. 'u di/[fr"nt f rom U,d ur ;be j)"FlIum in the 

m.joritJ of the 'I'<'<i"" of Nosti7ol>o/u iM t hat une;. Ji' I~ ... d to uoubl 

U"I t l>< 1,..0 "" otrucl Ll,"lly .".1"f0lL., Apr""""Lly Ih,," ""y be ur 
p€l'hop,< i, good gl'()UJl~ f"" U,al belief rully i~ the """" oflh. group L'r 
M. ;n"ipicn,. Blli U,. Ii,,,,,, '1"''';0' of ,h.t 1\<OUI' ""0 tho old .. ; 01 lhe 

go.nm .lld """" oit),cr Ml ~'ol to 1,",0 _eqni,..,] ;bo el,,,,,,,e,, Lh.L l!lark 

tho more typical ><'('11Om uf ,I", K""u, OT they ropr"""nl "n eorly inJo

p.nd.nlline Ihal may h""c hod to S/c',,,,/o/tic ur U, ""lItO "ther 01 p""",,nl 
""""''l'nm,d or unhlluw" .nceslor, 

W ilhm>l "p"'lllalillg U' 10 ... hot ruh,,,, im'e,tigation. lJlJ!" ",tAbli,h it i. 

ck.y enough .1 Pn8<llt tl"" M, indpi"" and it.< imm ediaL,' alii"" "Ce not 

... ~oIlJ nnqu",tioll.ble moml~n "r the g 'Oll'" N~>lig"I,"!b;n~, H i, ch~ 
~ I ,o !.ha\ (!,,,j, 1'.,I;c"I~" ""n>L; n. ~o n ~l ch~,,,,,'., ·. 10 ' J nlo otIc ;n " 'g_ 
g ... ting ",'lali"", "01 only It> S/'us!"!fi~ end Jl«,'Ii.~oholl,;n" bul 01.., to 
, uch ,,1100' lltOmL.c. ul i1., ["mily as Kiad."",. Xy!!ob.yr;';~ i •. , ]1', 11""" 

an" n .iit.obolhitr,., Ho"",er, tho.o reldio,," Oro ' Llgg",t,,u ill mOl't c"",, 

by 111orol), gOllo,.,. li .... d oimilorily in th. moi,:> th.t moy L. inl.e'lJcdod 

. quall)' well ill 1"'0 ')T more w"y', llu; [hi. i, nul '0 of U,. fem.Ie •. th.' 

Lr'-'<l<l pm",h in v' e g"OUP of 3r. ;..,.il'i,,,,' ""iug preci "'I)' tho loune in form 

' ''' ''e~, F. 0, .m' R"".,., R S" Proll""i"", R <yj , lon or tlH' Jl <Hl,h'hl,. : 
I'roo. II. ~ , Not. I!Iu., . .. , .. '''T, 1I0!, 



,mll""ition '" m olho .... i~ mOTO t}'pical 'p""i", 01 3l'lti;90boibirn> IUd 

~ol", in Iha O~l" g>JnO'a rucntim.oo in Il,; . ,-!)un""lio~. 

0u comal eomparii,{)l' one would 11.,.<11)" su.)xd that l'i'/Moo/bi"" 
{J p;,;aJis "ally el n "" linl;:,d YO,,' do"oJy tn Iypieal J/""ii90~"iui"" b~ a 

,b.";" o! intenll€di"u, . poei .. , K "",thde.,", il;, tru o "I I,." in '" !at 
•• th,. \,.I y"," of 111,,1 0 'l"'cimen .• ,-on . ho,.· rolnlioo';'ip<. ,[~"""". Iho 

I"mition from tho 011<0 to tho oll>OT """m,,, fO oQ,im,., Olld I)(II"illCil'g 

tb.1 "'0 ,'Ounol doubt tlJat ,u,ll "'illdy rlitreTing ope<'i" ... • V:"~ii9D""I";n" 

Iyl' .... oD Ib< om Hlmm ollh. eh.ill ,,1<1 ['!dhooubi"" lypi""!;" on t ILe 

o,he'.ro in bd c1_ly .,llioo geooli<ally. To ",.Ii", II .. d~m .. 011110 

linh 01 Ihi, ell,i~ ""e neorl . b", 10 CNlLl"'"' M. I~Y"-' ,..,th .'II. !npi,c~ja 

,nu tll"'l in o"l"r the .t..go, 10 ... hieh '.0 hue al'plioo the mLIW'" frI. 

o'g""-', "AI , ;'I/c,m"lia, 11. Irilolmil>, l1. ,~I"'",,,, .'01. pu""iata, Tld lwb""" ina 
"m~i~, r. ,o""'go", A~d Jinolly P . Iyl'''''''''' If th",." j , Any r",1 b=k 

i~ II", ob.i~ ...., bH' /"ilod In d~t it. Th e only olemon; or Iln(-<.rl.int)' 

In tho nlotUr i, thd tho latter h.M 01 tJIO eh.in, "ilh Ihe j"""iblc exoop

tion 01 r. IYric"i;'., i, M.od ooldy <Ill .poeirncnf boli",od 10 "., m,b. 

It . I'Ol,ld bo ob",nerl Ih,1 a bl'O()<j l"'" ,h hOf not boOll l""iti v,ly 

T"",,!!,";ml in 1'1,1/,.""1";"". T" 1m" ollhe fi"o "I"""i"" 01 PldhooUbi". 
Ihi . hih,,!) ~'"y be >=uTItcd fOT o~ the STonnd or i~,'"!lk;r~; m,Vn.l, 

,,,,I} • I,,,, 'p<.~'ilu'n ' 01 "",Ir hoi"1 how". 1:Iut ;hi. upl.n.lion ",.m' 
in,doqll,t< in tile 0"'" of tho Tebti,ely .bn~rlon( P. lypiml;,' Ho n\·oT • 

. ,tnd ... · 01 mOll! "J",,:im ' u, 01 th' hiler , ugl1"''' tll.1 tho 1".0 .. ~"" ~'" 

di,tmg"i,habl e bul mach I, .. dilfoTCTIt i~ "ppO~'Anco IhOll ;, Ih ' c ... in 

,poei ..... of .\1""";90/)"10;"", ('ritiml rompori.on, .., OTIl to o,<:.1.oli,h thai 

",me '!"",iluen< 01 P. I,¥pi",Ji. (_ rlate LIlI, l'il{" 32 .ml 33) " ... 

,ligl\lly /"11,, ill the r"'I·~eJji:r,1 p"rt Ih,,, the other.<. Pmbo bly th, ,,, 

fli ghtJy 1n0'" vr~tri,,()o>e "".lnl,loo "" 10m.l<- i",li vi rlml, of tho 'p""i,,,. 
])"~~iloly ="I>ni,,)'lo lem. l<", of.1 1,,,.'1 ~'O of Ih, follo";ng ' roo;e., 

01 .1(""!;""',oJl';n~ . 100 hit,·" not 1eoll 01 ... ""u. HUH,,"', Illi, ,0",I",ioll 

~"r ",".1 1"",1 pArtly in eTror \)('(.1lU'" Iho !!roal h,,><><l roueb "ovor.' tllAI 

)"" 01 lho nl"'," on which tho moro ,;)n<pi rn ",,, 01 tht 'P"";~" pK"\l' 

li.riti" ",,' lo~nrj ,nO i~ """"'luencc 01 which th, r.m.le< 01 tho .",cr.1 

'I"""i., of .lr"digobolb;M or" TIlll ch Jl"'M "i!llonl! ;<) oi,tillgni,h than 



000 

aro th, mnl .. , Il ;, J>OI<"ihlo thordor< 1l1.1 th . lelllil. 01 Ji. glob"" loc 

in,t .. , .. , m .y h:\y, b<Jon ,d"",ed to tho 0]"",,1, ""la W Jf. t";I,," ,,/q .. ·hi,,], 

;, (o,,,,,1 in 110. >:<m< b<l(li. Hon"", , \lei, lX",ibl< Cl'",It> in iJoJllifL(OO li011 

",,,ml,,,,, likely in th. c~ ... 01 M. ~,.dil;m""tf1 "~d M. l"","claW" ",;cau"" 

1\1_ two 'I""'i .. nn' ",.c10<1 by I'eon\i l riti o, Ihal , houlll he ,w,ogni..".j 

"In_I .. ,."Uil), ill the f.rtl. lo "' m tIl< mal •. 
• '1.< ihe 'l"',jrtlen, .. eferro,] \0 N . aediJim/>aio, . ",1 M. f'!,nctf1t~ hove 

la'll"" and fnller jJOI5teriol' lobe, ibm .10 .11. typ"", ;1[. tril'iicatll, ,1/ 

... "d"'a "nd olher '»die. "r t heir IYI'O. no tJlOnght.. U e sogf:e"W, ( 1) 
th.t M. McliJ;,nb,,'/a . noll! . p,,,,"',,/a I,.. b .. w on l,mnl. in,liri,lu.o.\, 

.nel ~"t mal .. , alld (2) thnt tile "'_' .. i ~ th .... peei .. I re .,ther not 

di.ti1\i~;m."l. nternally or ll,.t they.,." 1Inited In the ",m, indi~i<hl~l. 

Bul !l0J]0 0/ tho"" lX""bililie. ",'em Ol all l>roo~hlo, ' tT"~g do~bt ~lllg 

"'OTTOl<ted by th, hot lhal, ollLo"gl1 tl", m,le ""aI""" of Jr. Iriw""l" 

1""'-' pool.rior lob< nMrly .. lug<' n, in" .. f"'Hld in N . Drclilim""t~ 

and .If. p"~GV11", lb, br"t:o<i p,"nch i ~ th. fem . l, of.'lf. Irik>bal<I; • • boul 

"' Iorg' .wl olh",~h.' l'r.ctirnll)' It.. '"~'" a, ill ;\i. t~I"" . TIll.! lh. 
ly!,,' """" i<l1oll, of.Y. "rr/ili"'"~t~ .nU:ll . p'''''tol" oro ."".llJ nln]", .no 
not lcnml"" i, ImtlwT indi'Ul'll if lwt eOlllpldely ""bbl i.<h,,] I,y (l,o bet 

th"t ill U"", 'l'('cimom the ' 0""' '', l,..",lt,< i, de,.,lo pM 011 th" I" .t, rio,. 

.h1" .l:.:.u\ " "ell ,lr !":'lter thon o~ the ~n,"l·' or .. ",11"", ill . n tho 
'f"'Ci .. of tl", Wmu< of "hioh botll ",,1o; ~nd lem.h ore ""o"'n til. 
b", ..... ] p"llCh 01 t t.. \atler .nlirely (,,,.,, t],o >reo ",,"upi,,] in tho In ' !o 

b} tho ~'iclo" l'art 01 tIlo ,"h~1"im .j furro". 

'1'\,,' rd.tiam of ,1!a.ligoooJ\;;"" to nO~M,"",i" oro <1; '<" "",00 nt l",,~,h 
in ,om", .. foll m<i~~ 'h, oo..,ri pe;on 01 Iho\ ~O!\" •. • \ . [" lO"J.,,;, • . 

Zy.qo"y";""~i,, . ~1\.i Wcil, y;" il h.l"(ll} ""''''' """ .... r} to 'POll" m1lch 

time in . ho,,·ing ... h.r.inll,,·y ditfer. Til< mal" ''''''"l''''''' in 'h",," 1""l"r. 
ar" . Iuy. ",II"~ion I1J ch.roct.,.i;tic 10 \ .... 1L0 doubt .... )j","'lillg thoil' 

.li"in"",o;o from th~ of .1r,,",!igobuJbffi~i .,,,1 ~'hol! it ""n", to tl>oir 
10",.\e form; t\><Te i , m·.ll 1"", HC\\,.. lor «m!",;o" wit~ tile Pm'''''! 

g<'m". Tn J/"o,Ugo/ml(;ina 11,. brood »Oud, i, I"g< .1Ld wholly )lO"teri,lT 
in l,,,iti,,n in /(!".u,";~, Yvgob ,yr,cki", "1l,1 lr,II";,, it \io; m.inl y ,11' 
tJ", ~,n\",l 'iue. 



'"' 
,\, ~-ill ]'" notod on <:CUlparlll£" ,h. illndr>l\;o~' nl 'I"""'" of the bn> 

gon"," ho";,, pHilli,,".\, )Ja'li~o~ol~;M pr'<;<ml, • £,01"-'1"01 TE ... "nhl~nf'C 

\0 }jrY'·"'hJ. In ,"ot, I., p""-Hm'\x d""cril",,\ 'P"";'" of tho (ormer 

10.,'0 lnlhol'lQ 00<'" roforrcd to iI,~n'ck;", But "Hl\ lh. m.te,ial '1\(] 

in/orln.l;oll 00" in rlllld tho now grll", j, ,,,.ily di,li~gui'h.<I /",,,1 

Ih~ o~l",. 

The p""ul'.ritlC' m. illiv ,cii,rl Oil ;\1 ",'~ar.lillj; JI""j'9""J!IJ"'~ /T<~" 

lI'yric~;. """"'TIl Ih .. 1"", ;tioll. !orul, ,nd """ of UIC hroOOl'''uolo. In 

fI,."ic~i" Illi, pouoh Ii", on , ,>, "'Iher NY","', Ill" p""he"lr.,) ~U"rtoc 

of n .. \,.1 . .. ~nd ('<Il\~l"'nll)" l><'M,,;h 11", iIor",] h,1I 01 the T"""'''''' 
lobo Lo remain TJ.iblo "in tho 1I"1e. It. form .Ild l',,"lllinonO<' m"y b< 
,k"""iiJ.l'!l "' ~-'h.p«l or . ubl:ioh"],,, ( ,,,, rIa .. I,Xlll, Fig .. 2-1 ond ~O). 

III JI~'(;O'JbaJbi"" ilL< b"..,J jwu<·ll i. Te\ali~d.f rnocb largt'c, obliquely 

q".rt.r-glou")M in ;",..n .,tlwl\t comlTi.lion o,r it, "" .. , h.ne". "nt 00 

,10,"1'), (JuL]inod: olld II conr;.ll ,,/ U", p'»I"ior (hird Or moro of tll" 

".h~_ "" Ihal nnt.hiH[: 01 tll. 1",,\.';0' M>. 1"<''''''''1' ~J<;hlo ill tl>o ,'"1 •• -

,,{ Iho [,n],] •. 

limon" other "iftem'oc~ of l',oL.hl:" inlo"'" I1h •• io],,;;,,.1 ;Hl)",rl.""" 

10. ill,,,1 ,(riking !","'lli.,ito)" nl Ji ",li!lobolbiM j. Ih" "hip_).,h_Iikc 1""0-

longal;,)Jj 01 the ,mlr.] ~'Irtmily 01 the ~H,";'n 10],0 th,,, ~'. u;Ul1lh

ref,.,. I" lIml" Lhe kr1ll ~"gcIhlln_ 'l'hi, p,euliu r""'(UT." <"!'gt'"'u.<l ;n 

11" )lrou!", of IJp_vr;r' i~ d~""fa .n<l J1,~';<h;" ,.t"rupto' X othiHI' 01 tll. 
kind i, .. ",1 in the !>lor< I VI';""] ",otio", olll,~r;"J.;a, O{ the h. t nlj".l 

l'r<Jup' lUOlltlOllod that of n, elu,.Ja ;, proTiJod .nth a brooo p'",oh lih 
that !,",,'oiling in tnli",,1 )J,~"ich;a, hon,·". g"".do .m.""" ... ith .V", tiU"

"olb,"" i. OIli "I til< qll",tinn, A.. to th" ";;'O\ljJ oIl!. int'm"pf~,» it

rcl.LiDn, to Mo't;1~MIi>i~~ .11"(' MI,., oo,ih' det.lTJllnM ~u"" eo (or 
.. k1lO~'I\ to tho wTlte .... th,ir lomale (oTon. h.~o not been rlo>OTib<><l ' '-... pi 

;n 0"' ;n't~n'-". Ii, dUM'" Krou",,_ Tn thi . f-,i]\l\'i.n 'l""'io, Lt. b,,,,,,] 

1'0 \\01' rt"<mbl .. tl,"" "I I..-J..J","' ond ?'Y90 blJlb" ntll"' mow tiJ.n th_ 

of "ith", typio.l B'!lI-,/h-i~ 0<1 the onr <xtruno .on,l .v o$/i,o&<1!biM 1m Ibc 

<ILl .. ,. lJ\ the othor ,,,,,i,,,, " I fhi' uou]"r,d gronp "I 1!'_V,-idJ~' Iho len,nl. 

"'1.«,10, 10. 0" on. !Ias. I."., It S" T'ro';n,;"." R,~I.I"" 01 1"" n.~.lohlld",: 
T'T"". 1', S, "at. ""o.. W" . un, 1101, pp. 2'5-:~. 



CU"HIt'C mOJ 001 be ,h. \i";;oni<h.blt frcnn lh~ ml'r. a .-.>hili,y 1<4. 

de,,"1 '~Ihcr pTob:thl~ by tltt IICl tJ .. lth.! . .... "'~II.d to I~p Onl.".iciu 

", .hirh .Itt po .. ·J,· ..... n ".v: O.>lruoril ,,.. 'tTY QJl<>JllDtOll. If a bJ'OIld 
J'OQch , .... not tlc.(I~rol I D Ih,,,,, II>o:n Ibo: .-bonld be ~.~ .,. Kcn

t l1<lI llj' d,..tiocl not wtlv ho.rl' JIt .. figoJooTbi ... irat abo from lltJrldill 

r e .... '''Ol tltc dt.wo<,-,y " f ' uti h • • • >id ... ,,,, "" til;. moW. ][ ... Ii!J""O/In .... 

''''f be distlt1,o;I1i.~"'1 "om fb. :moop of If., .. """, i~I~""'pt.. hy th. 
g'Dlb>r d •• t]rlp,um, ,., the 1I1 •• It ... lube in JiSUfi9<>HIbiIt&, ""l"'Cially in 
the d;' «Ii"ll of lh~ d" ..... 1 M$r. Tn n~grir~itt ;~I .. r<"pl ....... ii_ imm~· 

d;8~ .II~ the ", ... lin In"" " ", ... 11 . nd I""",,,, MIl. the mIddle of tlte 

".'<tf Ot AL 1, .. tI • (QIl 6lM ..... w ~ i.tA"'" t..".,.(It thel' ,1o."., MWO" 

Tll@ .n .... tic dc. ]qltOP of JI ... li~oIJ<JJlJift. i. in .IOQ~L Of OruonciaD 

typM onl, J)np"~ho II:tm,. on If , II lil.,y o"",,,.IiJ •• not qui) of the 

1'n. ... ~11 jl('f1U, bu l of tl1 •• -holt f.mil)". _~, p" .. ibu, link> iu tj,j . hnp 01 

~...:xult lJr!(4~"la ,. .. c .... t./,O)1O. (~IiHcr) and Ct.,."bolb ift" • I".,id~ 

Ohi~h. both m. -h ,"n~ d fNollII. ehnuM Ix rn onl,onoo. 0" 'j,~t.l'N OO'./I.-ion 

tn~ latler Ipt"-i,,,, " M roleue<l by t.h ~ ..,.iter. 10 B,y.;do.i<~ f'.uhf<..qu.,,1 
Uudy l,,,d. tn !h~ I)Ono1 " lloII ,J, .I ,\ ;, 1>01 ~ IrHO Jj'y";ch;~" Jt b •• oo.n 

thoogbt 01 in ""n n.~t' Q" ,.it), l.Jr.pa'''11~ al"] . 1", A. "" mcipient ""H" 
k r nl either _VQ·lill"""l~i"" OT n .... "' ... B"'. bu l it nl, I"'oriv ",!>erNeT 

.. e Iry tn i ~.le 11. !<l Ih,,1 ' ''Y ('l1ong' i" it • • h""i~<oIinn .1 lhi, timo 

would I", of rlntlbllul aoJ',lll"vo. 

I. r""" r 01 M ... h·(><J~ol~;M l'1p,,-, 

_\t ~lI1'lCO"""' I"A ." .... n. 'p. 

J>I.,~ XUX, I"i~'. 1-1) ; Platc 1., }IiI;. ~ 

J)'uripl;(po -l'a"l"~ la .~ .. , Ih~ mal •• b~ll ~""alJ~ 3 .. > I .. 4 , mw. JD 

1<'fljItJ., lilt Imtll# •• 5 In 5.6 Q,m . Ih. hmrhl aboul b,o·thi .. l. ul lb. 

l<lOatlt, Ih. !:'fa!!!!! thi," .... .- ..... h.~ on<·founh I .. th.n Ihp h.ighL 

r !lpktrJ (1lT ... V ...... or Ih~ "",J~ 411bonho ill <IDUm~. IL~ ''''~_ 
Ieo.Ffh ,hgllUv !.,' .... Ih U ... "' ;~I",il!:), I, th~ ...... , rmmdeil. tIoc an~Tior .i.l~ 

!D· ... ' >I '<1"#;1)' >rot • ..! in !h~ <tIlt,,,, holl lhn in IItt: d.",-..al holf. 1.1", pb r>lI. 

tu'" nllh~ lalter pari b:-Inlr .I ;~hl. 0.....1. d ni)!ht. ~ ... ru~ .. hly 



IIl"rt .. IliaD t he gf'lO'..-l length n1lh~ feD, .. ) h.lr 01 I.hn .. 1<", Ihn jUllC:

lion ",th Tlot "'""'" ,,",IIiJl~ "r tlo" end! "'.'l~' ODII"I .. , "II ... IUfming 
• bl1ll'T ,pi"" at "".Il ed""milj. ....."n.1 /,.,1 01 onthn~ l!"e~lIy ,""uH~. 

'OlIlel''' ..... ~1JI,oot ,"nigl:tl In tbt ml<ldl. Ih",J. 11".no ... \~o. <>i><"'i.lIy 

0" tll0 p'''terio' '!LJ veut ... 1 ,idoo, .I ,"Ill!ly ol".,.(.cl '" tho OU(", odg<, 

.).oplng ,.pIJly i"""rd 10 Il:to t.. .. 01 \I"! lobe·bea. ing pa. t ollhe 0\' .10., ... 
"J"1i ~ po.t.Joru l pul 01 Il:t;, .1 ... t..<J b<'Tcl~r ,],,.... '"'t to.mi .... t. ..t tho 

""emi,y 01 I~ ~1t'g. but ""ntlM .. I<, .. ·.rJ .. ilhiu Il.o ~ngl. till finally 
'\1';"" Ole 11<>.",1 .,t".mit)" of U .. n!O<li4n wk. 1'00torior I"t.e InLan, low 
..,d nom, ... , g .... lly r ...... '..,J ..,th • row "I /oIIIa 1l 110.\",. the ",[do:, !p4"" 

blhi"d it 11'I_ring dop,..,.;oOO all'' u"'.I1~ ,,,00<,(1.. HoJ...ou lobe thie""ly 

ru ;t, '0, I" ~hopo. irs moot """"1n~n 1"' 01. " •• ,~w, _ • .u. ", ",-... rtly 

'....dol"' •• ~ion.'" "'Th • lloin rih n'nnj"l d".b bo.m tbe nod_ 
...... ~ ... tho to""" ng "nI",] pori ." .. ·11 I."". To' .... d .,,<1 J<>;'" Lho 

, .. ,Inl r'rt "t ,),,0 ont',rin, lobo. III II" ' j"it'lll form "I tho .p<'<"i""I1", 

I),," ........ ".b'y ri'lgo 1l1e,oa"", .Io ... ly ill .11"I'''I;th J~ ... n .... nl ,nd ) . .,t 

'"~'"' ~B H lurn. f" ..... nl 10 1\,. ."m""l 01 Ih. I~ V"<>1 ~M,e_ If.ro it 
I""" ~I(hor .1>;orl'l. 1,,,",,,.,<1 .nd Jil\AlIv te,m!nlt ", at \I", in" •• .ago 
,,! Ihe ,nietio . 1,,1,,· .,,<1 ,·ory n",,' ll, ~ .~~et ",judI. (If tl,o ,.ho. r ,,"

.;d~"I'd ;~ """,....,.·t;on ... ith tho !no,]"" 1"1,,, it mny 1" .. id 10 re;o","I~ 

II"" 11;11 ~f ~ thi<k-handl..! whit,. 'l'h. a~l~t;o.lobo;, lorgo, .uhhinll![!l

tu in outJh .... prom;"",,[, ,,1o(ui!Ol, po;"W<] m" .. Of 1_ o<"",",,,larl~ 

f~I,,"Jnl.o.tod in n. d"r;;a! hatf. arul mo .... p.t""I~ "'l<l" .... " .In~"'t " .. ~,tt.. 
OU II", a_p Inltrl"r and \·~"lro] ~Ior". or the ''''' ... \ci tJw. IlllrerKJr 

...... I •• nud. 'b~ " ilk, arul d . JI liN o. r tho middle "f Lhe ~ .• h ... 
• nd ~;.;~ .... tborn =b'all~ hit,., 'l'pN>~i ...... tclr .qui ]NIrte.. At lb. 

'10 .... 1 .,]~. i1 8 . ... , ... iJrly, "h., ...... Ib~ Jo,.. ..... ~n·1 in ""rla in liy,t.. 

"!'Pf'O'" •• lh",, ~l, it I><"t ""'m",l~ .n'" I~n UIW", ]""p of II .. Wl.. 
Th. ))'"o!'trinr .. ,) .... i , nam'\~ ond .1,.lIow, Ih",,~h ~i.n"pl .'JJ<m;;h. 11,,,. 

""l"!'OJlo",lill~ ; ~ tho ... """ tlc,,"ol"r''''.'l! 01110. ,,,,,t"flUr 101",. 
\-"1,, .. or the [.ffill. lorger o.uJ o!h~r.;" ""~'pi, ,,ou'ly ~l"ere:nt 

[,oln !h"",· 01 Ule ""I.. Ho" .. , ' . I)," (I;II'~ .... "" ... " "'~ ,'nn1ln"l i" tho 
)IO!'(oti"r third or h.lf. tl>< ."to,r;or p .. I., i~~hldi")! 11,. mp~i.~ .~<l 

.'111"·'01 1~I)(l!O, b",nl( """",,,tiol1"l" th. ""'e in ""th. 'I·h. T~nt,al turn of 



til. hgdlum "" in [,l~to XT,n:, Fig. 9, !IOn"lilIlt'l i. IllOCO lJT<Xldly <lLIT.d 

thAll iu lhe malo. Th~ po"tenor ,ulcu. ~pP<H' neep<', wider, And lon!:"f 

Ihn ill Iho m"k." bci~g oI .. ,ly d.Jim.1 from tJ,e j>W-dor,..1 rim 10 Ihe 
,olll,..,1 cdgo, Behind it Ih. "'Ill. im],,,. Qf Ihe ~")<o i. ",,(irel, """upi.,J 

by tllc gre~t hrood I",,,,ll .. hi~h i. ,moo lhl), inflak.1 .hllMt to ,he form 

of L qlU\ct,"_~oll of "glollc. I" illll"r buunJ~c} i •• horp, .Iightly 

OOl>€H". aaJ "llliq1l" with '''':r-I to tile hillgo li"e, i\.< "<~tr:lJ ut,emity 

l}iU;; di=Uy 1:.>"" .. 111 til" mid.lle of the IDOa'a~ lobe, 

In od!,:" ,'i . .. ', Ihe b",,,d born"r API"'.'" ••• th;ek ''<In,,,,,' , rim, lhe 

inmr ,,111«' 01 ",I,ioh ;, BUell' dentieulal,d, \\,ilhin II", .](,.,tiol" , 11>0 

mnor ;;mb." of the ri,n ( .. ", I'ig. R) i , thlW pAfoll.1 to tho .age, tile 

plLrp<"'" 0/ th" WOOyo •• ~d rid~ evidmll} I' Hng 10 im"ro ... ,,IN, I"'king 

of tho Tal",. ,,-hell clom!. So for "' hQ"n 11>0 Tho "I~,. o-..rt..ppcd 

'"try 1i(tlo (<J< not.t . n) .t thoi, H~"ol e<mbol. 

'11" di.liw,ti,,< o~.rnore" of Ihi, fino 'ped .. """ .'<l "I,,~rlr m"h,l 

tll.1 del/iilei! oolnpo.riYm" except pe,'hap' with tho noxt foll owing 'I",d .. , 

M. Irtplicala (l"ooc,k), ate ",,,,,,,,Iy ~NOO~ .. 'y. HMoe\'.c tlli, may he, 

the de.i,o. to avoid (00 mueh ",p"tilio~ i.o thought a .~(!",ei<1l1 ",,"'"'''' to 

rldc' all u"""'"ry romp .. tillOll, to \11" d~";pn~. ""mmen" on IhO«' of 

\11. followmg "P"'i," Ib.1 ... 'm nror 'Mu~h tu cend.c '>'lnf",ion al all 

likely. ('on/onTIm g to 'he pIon lolloworl th,ougnoul th_ d''''ripliOll' 

tho 'l"";0> u! e..,h "OIlU' .r" ."-'ll1p.rod in thoil' turn onl)' ",ilb J)!'("" rli~g 

oou~.n ..... B~t "hen tho ,00alio11' to. '",,0"" rl,... 'ril.>J "" a !!!,,,,,,,'ding 

p;lgc ore parllcul~rl}' elooc ontioil'atOTy ,talcIHcnt' directiul ot\entlOl\ to 

!.ho I,el will be inuod1l<'M. 

Tho .'1\lmdi~.te name J[~ .. 'igob"l"i,,,, IYf!"~ YO'. ong,IIMa i, prup<>><'d 

foe . form lh',dille" lrom Ih, Iypic,,) nriely 01 "'0 .ped .. iIllh. 1,_, 
eon~e',iI) ul II. ",1,0, .nd i~ the ell)(m-liko 'll~ulot;o!l of lbe ,-eate.1 

,.xt«mily ollhe ft.I(\'llum, In both "''''''' 'NI'",l' "r. ongulalu ougg ... " 
.V. irip/,m/" .nd.\t. orgulo. !low"Hr, tho p,,.t.c,io, lobe b , mall •• in 

JI. {~pu, tho,%l'O l>{ll"" well deTel~~. in I),,,,,, 'l""'i"" The an;'rior 

","ut<ed ex/r.,,,mly of lh' tI~enum nl"" i. a, i~ JI. Iyl"", m.king a 

n"rrn .-er loop th.n it u",,. in .'11. INpi~I" a~d .'d, orgul4. 



fI ....... .,..". •. _ 1'b.o tJ I';''' ' IVI"II' "., ,I ... tp"'j" " .. ... tI,., com""," and 
.. jd.l~ d .. u .\>IIlrt;I iil tI ... 1'»1· .... .., rt ,.1 ,hot lUll: uPP'" ,l iyjlion of tbe 

(.1mlon. At t"" Tnil ,.. .. J ,.., t I ) mil .... ,"ot of 1": ..... , C' ''''poo, Wc.<o. 

YirgIo ••• It;, fom,d ;n ~·,ull; n. )i." .. , ..... !~ l<"rl bO"D .... th \.he K. "r.,. 

,."ndl.!Oflf; in tho ""CfliM> n.,.. ~,~ )hk 11 ........ It .,..... .... . l""'d .... tly 

., •• ~I1t>1t NIts of tho ;nlt";M uul dtt-n~ • • " l<oo.~""d orgilb..,.."", and 
fIropl~ ,,~ " 1lIC"i4np t9 1,,1. b<-_,h IN' JU,old. 'l'h. ' JM'ci .. h~, 

tlOt t.. ... ot.", .... ill ",,11,",",i~p, IlUUe II CI1l1lt..rlorul, but .. its ... mwon 

n",,~j.t<~ ." ott .. , pl ........ Ion I .. ", ,"" I"",,,~ ((lund at Cum""rlllld the 

d"Judi"" t1. ot tho b<-,I ittor-I I io .I .... ut lb ..... u ... y I"'rla"" be ~",nted. 

In \ ''11''' '' it 10 .. 00."11 nul'" ~t Willi.~";U~ and d Go ' f Cit)' . In 

"~"lI'!)lf>lnj. 1I . '1p., i . ",ot ull<"Onln>(Iu ;0 tl,~ lo ... ~r part or th~ UPPC ' 

('u" ",,, AI I"d In ti, •• Irllmy ~r lL:llUd '~lbur£", 1t hu """" lonnd ali<, 
. t 01, .. ", ... "N o. Y ~t~, .1 .. '''' it ~'''U '' 10 ,t,,, l'~l,~d .... rot ~kibo< WI>O 

'n II" Upper (' Ifnton • Ie,! f..,t .10<,,-.: the "" Ii ti, " .,. 1",1. Fin.ll", . 

(0,", '1''''''''''''' \h ll In thel. '''''"' ",. 1.0 " f pr""",..",", • .,. M t " » i)) 

oli,b llgt1i .I,&I,l. fNlll .V. lyp'I.I lU~ UI)oXI .ll~ J,l. Iyp,.. ~n~,,',,/,J ,"",,' 
dotc-etld .mong: thollNIId, of .H(,~n~","i!I ",di. on I.,. , h,d "')("ffl<l\l\l 

, .ncl , tm1O I){"O' utrillg n'. , th' tc'r oI !b •. ClinLon ., <!.l\, . loped 011 P o","lL 

'1 01\l1lo i1l, .bom ;; mll ... u",!h .. ' .~\ uI t:notd";I)o, T."~ _ The" olclot 

, pf'<" im tn. pt<>bAbl)' "I''' .... m • i",a\1 , .tiIL)' tll .. rna)' I~ ' di.<ti~guiolj('d 

iJ'"Tioion ~lIy u Ji . I ~pll-' !,,,,,"~" ,i •. The nriety on9·"iot.-, ,"",'un ill 

~"""",.t!.", 1II"1Ib thr tJP' ("!lj ~.>'idy i~ t~ ~ ...ction n(.'" ";;x Mil. H ,m,"" 

M. 
Co)ll,d iM.-r. ,,; . "a llOn.) \! ll,.."m 

II A!"I IOO~l.fll'" to "1'1,1" le.'f.' (y.,. .. to I 

Plot. J ~ Fig<!. l_~ 

8."i<~~ ''''_!,.-~ 4"",") " ......... ' .... l Ikd. ~ K OIItlK"1Iy. 
Yll. Po::»' .,"', Jqur CIOo<lu .. tl "'" :'oI>L nbt~ u l. p. I I , ~I. I. fi&. t . 
,~ 

f}~'j";t .... - .~ . not",l .1.". Ii' .... ..v d.,tmjl!ru.hrd 1l0i0 .1 .... 1 ....... 

,ar,et) from II.,n.rJoI,a hl/~ Han ~. JI'l$"!I""oI~i"" w./iJ (nail) a;o it 

oI",11ld rw., ... <f.1Il'(j . UnfortllnA\~ly, Foo-tste'. lYI'" of hi. u ri",y in_ 



• 

dude.,.,.-iw.".. +o f hro dl .... 1W'1 'I.-.c;~" both of .lu~h ...... rep",*,ntW 
j" lho 1:. ~. Kat;{tJl.l .ll ll"'U '" hy good f(lItu.-JI"l"h. "Ju=.I'o P'~)l&rtd 
h)" Ih~ ,.."1.<,,, oooul l~ J""'Ti ","0 II'OOll Ih. ".i~jll.)' jn lbe lI"" .. lc ",,1. 

l. cilon. On «HUI'O""''' Ooth 01 til"" I .. rt" 9 I'!ove<t Iu I", "'1'"...,"1 .. 1 
oy illd,, [ill!.(ui,h.blo (h""l!'h mu ,,!! h<'\Ct jl">9<n'cd 'p4tilMU> in 11". 

",lJ"" ilOIl' froln ~rar;,jlnd Ind I'r"".yh·~ "i ~ . l ~ ol'd" 10 "''<>il:"I"" 
r, .... tc·, n."," ;ril'J;""I~ ,ll>e<:"lno "OCO)'aII ' Y til too.""e ,ul(1 "".>t';(1. ito 
1 ~I'I,r"bo" to nno of th o tWIl , A('('<>r,linSi)', tho [",,,, l'",ki ng ,"",,( lik, 

d.., ",t)",. poor .,td crlll.", I)" gcnocrohMd f'lu", I",Mi,hod I>y }""" .. tc 
"-u .d.d.t.l a. Lypi.,.j "f tIwJ f"nn t.bd .h'mld h""",!!", beu U", lUU\l<' . 

• \, tho " m<' time I"" ""1'1<1.)" ~ i . rl'l)"'UIM t.:J 11M! "'Ilk of a .po<-i .... 

n d ng: " f. ;. I:!' 1yp«..1 .""iN hI tho ' ..... 0' w>,I~r ", ... ident.iOD it mO.r 

'-aftc. I .. 1m".,.." as .~ ... I;!IObolhj .... tripHml" ( y .... ~). 11", "H.('. 
0'",,",0' in~ln,kd III th.·~ T. ri01~· ,. by )f1)M'lltoo I. ~~.d d~ml 001N t1 ... 

Un", )J~.'I'VO/HJlbiM ~'!iWIB ,,, ... 'roc'r" 

'T1Ioo length In lIlalnl"< cum") .... o! I~" mil. {"'In ,,f thi, 'f"X·i ... ,'arj .. 

ho>t httle hom 2.0 ,nm. 'The ~"ig!l\ ~I llillI. I. ~I"'ut l.ti! Inn, Tn 

1"'''110 iuJ"'id,,.b t~" l. nl1l.h' l gr .. ln, tho &vor"8" hei"l1 s "In. u""l., 
3.0 :mm, 

L.ol. tf'<l ill~lTiJu.4 of lhi •• po.'CI Oi mi;:ht M,illy 0.. m; .lahu {HT y<ml'll 

UAI~PW'''! JI.lyp~. willi _!twa ;n,I",,1 it j •• trdigl"lrhlCdlr ...., .. II • ..a. 
n., a('CT nad,ng ~nm~m," 'p<!<:iUIO"', . 1I A.(~ih;: ia ....... ,,\ ~tT .... ' n .... 

It k_ ~ ,i"eDI ,hat tt .. . \..101'0:-:.1 ,,, • di~ti n({ ~p.d... CdtDI .. ri"", 

0{ ,he lb...., ILIII I~ n l ... tIgu....t ... h rl.,~ I ...... n l<'1Te .... d ... ubt "" ........ ouol' 

th~ oon.llllt)· oJ u... .oI""",,,,,,J lM>enl,.til i-s by .. hi<·h i t mov "" d~I; "
..... ·It<>.1 /n~".l1 I~,... ('ftm""'~11 , ... k< Q/ ' h~ I~ """" ... the "",,'..,.;OT 

1""," In .~. /ri,ni<>lt" i. (DolO,1 W lit I'tlslti~.l! t,l')f<7, ",fh t"o "'''f of 
'!DOn DOO~ ;" ..... oJ <of 0"". Jl<'a,dr .. tho ,1,rr .... ....t I ",a bel,inol Ihi. 1,>ho 
L •• 1Il~'" ,,[ ~ ')"l'" .nd "" ..... , moll ~".t")'" 11101 • .,. "o"li",o: ; " M, 
In"',' . nel i i , >""I_ti .. , 1'",,'0«111,)/, Th ~ J"'''·, iOD of tb o "b' h " ."d 

lb. 1.". ,,( tho ""<l",,, ),,"" ,. l1Iu,'h I ... em,,,l, "Pl'".riHi?, j" la,i . • ",,,I,, 
~i in }{, /11''''' Vnr. ~n9Wt'IA. 'Th .. )lG'ileri Or Oulline of th. ,,,,,,lri ,·('..1 

,'",'ral hoI! HI th, mrod;.~ ~ thy, i. not eo",",I!' ~,,".d .. ill 11. lyl'W< 

bRl ..tr.igllt. Tt .1 ,." ;, l~ngo'T. ~\l<!u,liut 'In;'" (" tho m."~I,,,,1 {lIrT" .... 



1'OT lh. <lWle '''''><In. t.), " Yf'Tltrol p.rl of the IMlI ;., ,u'oi,o;h( iu,IUd of 

CUrl"!!. F QUo,,'in;: lh" I",,), ",,'eTior!y It '" ~otrd brtho, tJ\at ti,. '"",UrI',

Ium or it. end "10k", • ill,,"h wid" OllHO, ""d thi, di.tillg'ui.h .. it· 

po.rli,,"l~rl., 1rom Ih. ;-aT. ~"gvJtJt~ of lhAt 'p""i"", 'J'ho do"",! "~tTemily 

01 Ih. :wte";{)" 101", "xhibiL, commonly , till "",otne" differ"""" ill tht it 

u,n.lIlly lenm",t", ,Il a "'1~linly ,moolh c""" illOle.rl of • tll",,"CU]"." 

protuberance. l'innlly, I lx, .al,.." AI A nl101, .eelIl l<l 1><' d'"I"''' "* tnol 

tho .,neriot vi", p,_nt, " I"", ema<inl,d ~ppo:'~"'n<" llLaTI peTLIin , to 

the Isrger '~""- Thi,," ")",,,olly ro ... h,n c'OOlp",,~l wilh the ,,,iely 

an"dat~. All of the.., ditterw"", "r>' otten.bl" ~I'" in "",n)",ring tho 

I"mal , .. 01 tho t· ... o 'p<cir-; ex"'!'t thoo, relating I{) lh. POI'",.;"" 100., 

which, 01 OOl""'. lr Nvcrcd ill Ihe" b}' the "roof! pouch. Tb, Inl' .. i, 

pr""lioally tho .'''~. in Ib, t"o .peci... Th. , .m. lila), h, ",ill of t1" 
)'u ",le,', /he ,!\,O'Oc,~"~t i" lhi, 1., (" ,.. b<ing l"'Tlioul"ly notc",orthy 

Iooc_u>o lh""" u;'O ' 1","0,' dill'or frOlll .l llh, o(h.n in (h .. lb. poo;,-dottal 

1'""1 of tho bonlee d"" nol ,.,min.t<, at or ju</ In fronl of lho dorM! 

ongl., but p'''''"", lfithill H to the m •• h"n I"be. 

Mkr fur Il""'otyp", M. tripU;;alu should t. coml",,,d ",i,)' N. '''/er
m,d", and _ou:. aryt/ta. 

OCCUf),,,,.,..-----f',.1"'10". ,va..ligo"ol";"" Iypm >ono "ot ullcommonl~ 

found in aeeoclotioo "'llh M. (~pl", "t IT"l1id"y.;h~rg .nd r. .. kemOllt in 

",nt'll rO'11n,yh.n;., The ori~iual 1)'1"" of the 'p""i"" OATIle from. 

'"p)"",erl]y C'Orr"'l"llldi,,~ horizon ~t th , lOp of ,ITc Alger form.tion, ill 

r .. wi. COUllly, K.nt~ck)'. 

Colkctio"._I;. S. '<,,;onnl l!"",uJn. 

)f'''Tl(:oBOLm,A _,nCIlTA n, 'r, 
Pinto J" }lig>. 1).10 

'J<vrj"M" 1M __ Irj,pHc"t" F""",to, Il~ll GC<l!, SUTY"r Kon"'o)'1 •• il, I'. ~U. 
lto<); l'~l". Clnclnn.tl Soc. "o~ n iJol. xxi, p, 31, hO( ,,1. I. 110;, {, nOI, 

D,,,npli,,,,.-A. <f'WlI i~ lh. irltrod\\otiOrl to the lo,~g,""Ii d","rip

lioll 01 JfMtiyv"o1i!;"" Iriplirata 'I""'i1~0'" ImInd in UorylOlld, We;t 

Virgirlia, ,nul ", ,,1,,,1 POrln,ylnnia prOYM 10 be c'<IIlOj"",ifio ,.ith th" 

"""nd 01 th" \-'0 forms o~ ,.bioh FoeTSle b""",d hi, .upp.) •• rl nTi"'J of 

." 



_v. I~ta. A, 1.1.0 two oro olenl,' elj.l1m! and ai;.o ~iileront /rdm .If. l~!" 

, n<:,.. """,0 mll,t b. appli.d 10 ili. iorrn r.mninillg n{lo, thr pt\)'."li~g 

""rietion 01.lf. Iriplio.ta. A(",or~in;:lv. th< ~.mr .l!lUligoornuilla ~r,"t. 

i, I'rup:.>.'od. 

Thi •• p"d.,. og"''' ro.lho, do""l)" ".itb N. typ"" mlel M. t"'pli""t~. 

Tn .i7.o it;, inferi!)r to the fonne, .wl .uper;or to tlLO ,,,tor, the longth 

of m.lure m .... I>cing ~.~ mm. In B •• , mm., lhal of the lorge." ien,.l. ill 

tM ,olledin~, being 3.SO mm. The coloti.o )'oigl" uri .. wn,iderobly 

in ilifl.reJll 'f,,,,im,,,,", tho hoigllt .n~ l€nglh m ;hr .. "1""'!men" com

p,i.sillg Ihe .~tN)m6 00 lor ob""Hl.,], hoin!; 2,2 rnUL by 3.1 mill., 2.0 mm. 

by ~.O mm., KnJ 1.1(, "'10. by 2.50 mm. Th. ilrot anJ .>eo;oud o! Ih •. ,. 

m,y bo rop,dod os repr."""ling Iho I}'pie.llom. 01 tbo "p .. ,i"" Iho Ibird 

is . 1<Ialivoly .,}on!!ok~ m ri ety. 

ill addilio" to Ih. moUor of ,.j," Aln,,,ay montiowxl t he m. l, form ~l 

.If. or!!"!,,, oliITo,.,. {mm -'I. typu~ .nd ,(, /rip/icala ehi.fly in Ih. tdali~e 

, It.nzlh nn~ di'f'O"ition or l"lu""" lying hebin~ tho modi.n In',. Th e 

!u""l imporlonl of th."" diif.ron"o. C"''',,,Tn, ;ho po,\«i01' lobo_ 'l"hi. 

i" mil ch ,Ir"n!!"! and mot< oleliuitoly ,-", t lined, IIld it, ''1'",1 i. l""nto.:l 

further ' ''''v Ironl the m"di~n looe, in Jl. or, .. m. JImo<,"or, its ,reot 

i.> ,nlooth ud the nod .. <JIl it> oulor ,101'" ' TO I"" ,on'pimml> .nd 

"""",ti",o.;; ".onling o""tirdy. In ddmit"" .. " rd oti .. """own",,, "nd 

hflght of tho 1X'.10rior 100. nd in Ihe wi dth nnd depth of th. I"'"t.rior 

",Iou, M. ar,,,ta .xc.i.< ~ll oU,er 'prei". HOW t<{"rrorl to U", genu" 

Comparinll" medi.n lnm the rectangllhr ill nl bolo", cant'"'!:!; obviou,ly 

... i,h the eo",,"p(l!,ding p.d. in typie'\ Jf. /IIP""; but ~ '''''''TId 1""* m, y 

bo ffijlliroJ to ,holf Ihd it i . not e,,"elly tho '~me a, in Y. trip/ieala. in 

tho l~ttOl" [he ~enlrRI ut,..mity of thi. lobe i.> high, the dB"",nl from it 

to tho m"gin.llmrolf l><in;: ,hocT. Tn M. UT!lutl!, on tho ,'ont"ry, tho 

, ,,,1",,,, .>lOpel' toward tho oxtromily, r .. hldng i;, .ltit,,,10 by , h.ll ~nd 

c.using a <1""id,,~ dill'e",,,e. In lh. prom .. of tho COJlctlTTI.d puts. 

l'",lhBr, ;h. morli.n lobe os a whole i, mot. er""t .nd roiotiv, ly I""" 

in.o'ted in ;ho P""O"" 'r<"i"" 'greeing .lth ;hi, ratu", much bo,ter mth 

J/. !~pw;; liko-..i .. , in lh. ooo"'lOn"1 ".".:in.lion of t.llo '''0-"', 0/ the lobo. 



The ,,,,,,,t ~ uol Iollow th. middle of Ih. lobe on l 1,,, mu Ih. l~,.teri~r 

"de. 
R...:arding Ih • • nterior lobo;" Ill< f,,{, or> .gain in c1"...r "RIO,ment 

.... itl> N. /,';plirola th"~ M. Iypus. Thi. i • • howu iu Ih. g."" .1 'hl l'" .n~ 

,-cI.live "r"minon"" 01 U ... lobe, in ib ,iml'i<·, hro.<ll.l· cOlli.,.1 <lOlul 
terminolion, .nd in tile eo"'''' of the l: .. h·li h .~Ien,iol\ of (he """" I of 

the memon 100.. On th e ol"'T h.mllho oll i lillo of the i1mor ,i~e 01 tho 

onler1-oT lobo i. obli~l\o" in N. 1~}I<l.' 3nd nol "orti"~I ,, in .It. iripiif'lta. 

,·in.lly, tho ,nlorim (m"li.n) ",Ic~; i •• ppr",""'bly ... i~or .nolh, our.·. 

I" r'· ol tbe ouiliu< 01 tlw v.h·., .11ghll)" mor,· ",n'·n iu Ih. 'w,nl P" ,t 
. nd nwro broo.dl)" a,, · ~",. in Ihe .nt.ro- Alld p<.><t.w·,·"utl".1 part.. 

A, lh. mo" ' lrlking of Iho .I;"w< di.tiw{io,," p"l.in ro Ibo po.Iorior 
lobe \he '«"'gllition of ' helom ' le fOTm of (h, 'p,<"i,"" In .... h ieh thi, f"' r! 
of u," '·n lv~ i., ""ol"<d b~· Ute br ood )>O"Iloll, i . no<;"", ",.ilJ ",eompli.h",I . 

("'O<l';dec~hlo ~;fllcul ly tl>< ... I",o mo,. "" up<ri<",""l i~ di 'lin)(~i.hing 

.ad, 'I,""i m,,,~, from \h,,,,, 01 .v. '''p/V",ld .nil If. fVpu< . . \ppt<rmtly, 

\1 .. ouly "liob" differcnces"r. tho .. r",rt,inmg 10 tl .. anterior 0' m,dlan 

",!cu" ... hich o!",,," 100" broodly.1 the don. 1 .og< in ."11.. a' ·g~ia .~d th e 

f'{I>I·dorB:l1 exlrmlity ol the d.voted border .... hi eh .d"'" 1101 ~ur\· . to 
''-'nlad ... ilh (h. media" l<.>b • . The f.m.1< nlv. i, ,,·on !!lOTe (linicull in 

di.l.i11gui,h I",m Ihat of j{. i<dm",Jia. 
O,"",.,.",e<._rr.,n oN .. 1IMIi.q,,/'oJ&ift" lyl'''"' .,,110. U, ually found 

in .""",i"Ii"" .. ilh 31. IVP'1' . nd N. tr"!,/imia al lo,..lili .. in tho ,·i,~nil)" 

of G,",,", r ""' l"'!!' We ,t ViTgiui ., .n<l ff on. oHolmrg, l'cnmylnn" . On, 

"no onf-b.U mil .... , l 01 G"at C"'·~l"'~ lI. hori''',n Ii., ~3 I.-l ben .. ih 
(1)0 Kl'<'loc ", "(J..tono. {l , je r ity !l ap, Yi']l"inj,. , no othor )'",.l ih", iu 

V;'"l:ini ~ o~l"'''' i .. hori,,,n. In I...,~·i ; ro~n (y. Kentucky, it i, fOl1"d JIl 

. ",ooi..ti"n "ilh j{. tripliml" ,Ilho top of U ... \ ll;"r lo,ruAiion. 

f1oll.,..!i""._TT fl. }""lion"1 ~fu&ollm. 

Pial. L, Pig •. 12-Ll 

f)"1"1·']Jlio • . _ Th; . 'I'""io, ;< ~'l). d """ly , l lioo (0 .11. t,4pliuia wilh 

.,.hidl . Iso it ;, ... , .. "d.led .1 r ..... 1""lO"l, r .umJh.nb. Tho two "gTO<' 



"" 
.pproxim",,'y in .i,. u111 t.l1e pc..."" 'poe; •• ;, ro~t!."!ly ,bon", w th,t 

if' ollilin. it "o" .. pondingly rna", !'Olmde<!, lh. g",.kr con ... u;\)' 01 lh. 

rentrd "de ""illg ">j>CCi.ll)' nob Lle, A more importanl d,Jr.",nco i. in 

lh. pool"'o, 1000. The .ntoriorlJ >iILlal",] or ... 1 01 thi, lobe MJ><Ll'sleJ 

from In c ,alller .Iooply ,lopia£" uca ""hind it by only , , b,,11o .. · groove. 

Tn fact, ... hen ,,~"h. i •• ; .... "" in llniavo""l. lighting, Lb . "hole .or"" 

br [lI' ''''' tlle poo,erior ,uk", .nd [h" boltom of lh" !r'ooYo Ih . 1 ""pAra! ... 

it hom the t." of Il" d,,"a, .. 1 border m"y ~pp~r "' ""mdtu,ilLj.( • 

, i"gm thi ck 1000. Wo bn" ULerdoro ~ cI"'ly intorm"\i"t,, ",,,dition 

""I",,,,,, tn.t obtaining in Jr. iyJ'1L', Jr. ar,T<ta ~nd ,'rI, trip&a/a, in ... hielL 

onl y ihe ,1,;n 0,.",1 of tb . p<>5terior lobe tl,nd. olll promine"lly, and th.l 

m8r" illg tb e I[nrup 01 'roc;" oompri,mg N, INlow/a, N . . q~lbra ,"ct .Il. 

p"nd .ta. in ... biel, Ihe p,,,krior lob,;, ... ido anLl .omall)· Llo", OC"UP)· lh. 

whole of Iho con,"~ o.r<'O. OOhind tl .. pookrior ,uloll" .\nQlhBr ctilfcrellC< 

bolween N. '"t,,.,,,.dm .nd Jf. j,.;plimt" i. Illal in ih. lonn" tit. ;m"" 

c,...I-li .. 'iLlg. of 11 .. potl«ior lobe P'''''' aoovo ... ilholl' broa" inio 

tho inourving dor<o1parl or the deuloLl bmd.r,'" Ib,t Lho ].tl« "Pl""" 
'0 fon::. I~ tho I. ,ior, on the oonlnry tb, upper '~trcmity of tho pO!'t0r10T 

lobe !,..",ly "" oh ", Inc b...., of t.n , oo"lOT \lith it, .;uIllItlil <1 i, l il!olly 

"'I1""tl, Il" loyd 0/ th, h<ln:\"". n",iLl,,". Ih, ineu,,·in., ",d of th , 00«1,,, 

,I """ lint qllilc ,,,,,elL IlLc IiI' 0/ tho meilion lobo. li'inally. Lh o eUn"o of 

tl", fl"1011uIll 0'·" tho midLlr , ]Jar! 01 In e .nterior M", i. '\>&"'1"r thall in 

Jr. trill/iN/a. 

()""",.,., ~"e.-CL.I"'Tn ,.. . . 1[".'Ii~o/;olbi"" t!![1IS 'Oll •• t localili ., in the 

,ioiniLy oJ HollidaWburl. ren""h.ni •. 
C,U . c,liQ" ._U. S )[.lio,,.1 :llU,," "H'. 

M","·' GOM1,"C'.i. WYru>ln\~. 'po 

Pld, J" Fi~. 11 

D,,,,ription._ Tni, """"''' to b<" 3 "'''' ,~i", only ono 'l",,,irnen, nnd 

thai j"jured on ih, ',ont """]0' in okonLn.o;. bein., kno,,"n. Tb . longth of 

'hi' ;, ~prro,im.lcly 2.1~ mm., tho 1«il[hl 1.62 mm. ~x,""p; for II,. 

'['"Might bul ,hoct do,..,.l edg ' .n,) projecting cordiu.,] "" ,~l.' tlJ , ""Ili". 
i, . ul,.,i,cuh ,. Tho lobo ,lon of tne ~"hc ,,,d U1c torde, are "",,,li.,lIy 
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u In .11. Mgd •• th~ 11lfi1""" lobo- bo!~g ol\'l'i,j,.U, Inhttd i" tho donal 

h.U ~n,j «>II~h';riO<! to R "'''''''''', Ante,.,nrl~ nmllg n...-k bel"". the 
."tenOt )o~, 111<'1":01' n.or"",·" .n,] relalnely m~,h mOl" p",mi"",,t, 

('l "'">j m Kl"'t ly 0""",1 ridgo ... h,d> T"I"evcntl I)'~ ",,,n, II/l'Onl:ly ,....,~Hed 
., 1 .. )," r.t th ~ 01)1<'< 'pc",io •• the l""to,;or I,'be i. thill, 10"', ond rid~"-l'h, 

tho two 'ltl~; ']"-1' owl lo~~ ill. "''''sinn! I"rto~', &l!f"Xi,.lly Oil tim 
l""'lor;OI ,ide, ,.ido and <\"'1', ""d the o"l"nn<101 ..J&,~ Ihi~ .nd hlghly 

.1""<\1,,,1 f\:I~,po.,.,.} ..-ill! 't ... r"':~ lbe dllfrT"u\1eII '" th~ lob.., ..,16, 

... d morginol r ""ro,.. are ~ncl. o ... oul~ not"",lIy rt"ul, ,.,.,'" 0 iI'OTt<-ni"l( 

of ,he ~ral"oo, 

~1 ., JI.uJd.Hr .bon""..! ~.IYr ... f 11. /o:IIl ond it. ~lrlelJ """" u f." 

;",110 ..... !.hOI'll iltu.I.n\J><1 in Pbl~ T,T, ng.. It Ind 13, IOJIIHIm"'" appeI'r 

p,~,·h lite ,V ~t-.m. ",it i""]l} ~pa....l. bo .. ~ .. r, dolf"""",,~ in Ihe 
~bM ond IIl~T;l~ ... m b~ ,,\w:-r.o:d il,A! _Ii.ll_ 'mU, d'm"n.lnl~ \heil 

'1""'"'' ~ittinM~'''''. 
OCffirr",".-('Ll>i10): •. V .... Ii,qolJe>lb\u I~,.,... Ull'lj', U !<'( Ib.neo.\h tho 

Pi",I" Ill"1",,,,,", ,I tl .. "ih-o.d <lll It ~,il ... 111111 of 0",,,1 C'""pon, 

\\'''1 \'l!g,~i ! . 1·h .... me bed ,,,nbin , .11. (~f"'$, .If, nrg"t" .. Il. Irllo/Jo:lw. 

~nd olh,'r oetr:o.""a •. 
,"tl,r!;o".-U. s_ X.iion.llIu,",nnl . 

I't..,~ [,\I, };"" lJ -16 

,," ...... 'h.".-l ... ngth ~.1 lOIn.., h.'~hl 1~~ ~Jl'. '1'1 • ...,.. d;memOOID! tr~ .... 
I.~"" (rom In . dqh rig]n , .. h~. 10 hm>~"f.h nf ... ",pl •• IOone nri .. 

!t<>lll ,I in lengll, by rntm dll'" Q'! """. )loot of II>tn, ..... ""[1 II) IOn •. 

vr \10 &/IOrt..·r. Ev.-ept Ih,. il i. "' .. h '''l'IU'r ,hi. '1»""" ,........"'bk • 
.""j",. ~I(>!,/'ly th" ,v. InpliClll .. and N. ftl'g·ul. of tk<> ~pp..r Clin .... n laull~. 

'I'h~ fillgelhull i. ,imibrlJ <'l!""'] h~t ~~'on~. "PWArot to lho tip 01 the 

, ~tr"i"r lobe. Tl ... """te.i'" 100. i. ~lI'T".· "lid tho IOtt...r "idoly 
c~t'r "Va"" b<hi nd " i . flot, g;Ying n", ,,I, til<' IIo'Im" 'pre""",,, \0 11\ i, 

jllrl •• in M. "'~wla. Howe .. '" \hi, UrpCf r~,1 ~l 1111.1000 i. thin"" 

lla<, ill tkot 'I."~,,,;.nd tho dol'~ '1"'0:<0 \.,~j"d UI~ tobo' look .... JOO! 



'" 
.J.oo tbe lobe ,vlt, th, p1l.tuk'S; u..t otc\IT 0111'- pot .. in .11. h~ph""a. 
11111 a "'on> imp<>Ttanl ilit::,,.,,u .. Ih~n I~ lIl<1>tione<! ;. lhat f t.. IIP I"" 

h,' .... /!. i ... ), oJ 'hi mtdian l~l><;. ""'1'0 Ilrwgly 1".Ilate.l"lld the """"hIM",] 

10"er third thinner th. n in .ith •• ur tllOM 'P<'C'~ Unfort ullotdy, Il" 
I'fuenAlioll o! t ile 'I'«im ,"~!n R ",0<1 ... 1I11y OOIIrH grain<~ "nd.!,,"1! 
rourl"" ttlo'"" clot,ill'<!. romp.riMl_ .lIh tho",..,,<1 at.hot .p~i .. impoIII!ihle 

M. ","tkol<t;. of int~retl moinly in ~t.bli!hillg th¢ exid~n"," uf 0 ... M. 
I,,,. ... 1''''''1' of .~ in th o Middl~ Cliuioo. 'l'h~ slI'O"frly " ;>"oid 
etl r .... t~'" of t he n'Wllum di.' ingUi1hee II "",dily on" .... b from . 11 other 

"JI""i"" <If the~ ... fnD",1 In it, f'OOe 

O"..,.,.,.....,..-CJ.I,.,..,~-. M4ftigobQl& .... Ift/o """'. 1 ml" ...... 1 of 
V ... ro .. ~ ",,<1 in the PI' II m '!.cs IIOtth".t 01 Wurn l-rrinlU, Virglnl • . 

(' .... 1«1 ....... - 11. !'. X,Ii"",,] )I n,.um. 

n Gl'Ilnp ~I NIlf/i9~/II!lb;"" 1"1e",,,. 

M ..... .,r.nll(ju r ~· .. 1IJUlIA:!'.\ II. 01' 

rbt.- r~ )"lgl, 16, 1" 

D<,.;rirdi<lx._A, u.u.l "'it~ th(lO! OH,,,<(J()A the 'Jl<.""i m'll' of II,,, 

Ip."'''i ", hr "L.wr~"'" eliiTor 01'1)" Y!171!ttJe In "'e OJId p",p,,,tion.. Tho 
J..ngth in m...t"" it ' ''''Ut 2.6. ,nm., the Might . \,00 \ 1.?~ 1lU!~ Tho fr!~.1to 
II 5<I'~" .. ht tarrr, the t.QgtL. i" nne b~mg a.$ !om., ,I>< heig!!! 2.S " ' Ill. 

"'110 ,"ulli"" of u". "-IrK i . .. r! .... «g.,luly "'"bo, (rno""l...! on tloo 
do .... 1 oIde, tM hiD%<.' bll<"Ommonly a1",", it. ut",mit.... obfD~l)" :wgnl .... 

8I<'ep1 tbe tTo d""" oule; 1m- .urr .... of til< 0-3.1>.,.. J1 .... th~r un'f"""I! 
..,,,r .... 'h<> m..iflmrl nl .. ' ... " 101><> u ... l.o;", """ ..... b.t flat ........ in I .. 

orid~ port. T '" ontu;.". Job. i, Ia ,cr., o: iotnding laj.".:J Jy 1ritb liltle 

rlllOnge In eo",,,,, it..- 1ro,,, i,~ ,h.~lr d.rmC'! iDn~ • .,M io t he !>olIO,. of 

the lu, ,,,,.. ..-hieb ll,"'lo oiT the reI_thAI' nlrro ... . olo,io. p.orl of 11,. 

lx",ir •. The po. lori"" lob< lo I,m,d, InkiuS in .lItl>< '~l" \w-,,..""" Il," 

I,o;,e,w, ",1011' and the b .. " of Ih! ITloc\cratdy " ide JlO"I.criot part of tl,e 

eolw:h"e lx>rd", TI," ,"k';Qr luleu. I! d .. !', lI.,.,ly ,",,'Iieo l, ~ 'rc> 
olM .. Jly, oncl c£ te.nd. aUo:)ut t"Q·th,ro. ~o ...... tI, / "On1U put of II .. l".h~. 
'1'11e po.t.rio, .ulcu> .. no r", ... , 1M .... n", I~1"\Il iD "" ~Iu, .n~ longor but 



'" 
dooet ,,<>I road! IlK ""'''''e bonlo<. Of tbe "lgt lLun ou l)' 1lI~ _1",,..,..10. 

1""M1U<li port 'lI'biob Ii .. On jb~ Ul00t pTOll"ntn t pott of the Inl"",,, lobo 

II deHlope<i .' • di .. i""tly dc'''..! c~L O\.htlYi~ lb • • utile. 01 II>< 

101 .. 11 Q111W . ".:.olh. 

TId" !poe;'" 10 di,tingulsherl lrom .II. Iyl'u" M. triplicat", M. Mg!lW 
and .le. ~'r",,,li~ by Jto ,hott hi,,!)"o, , ...... rt regu~r1y O~.~ oul!ln. a~<I 

mudl bt(lf,J.et """Io.io, 10"". On furth .... ~mpe.riOJ:lTl "",,11 ~I U", men-

tionod l~ooO'" i. {""nd to diITl!r in one Of nH,'" .ddlti"".l ""1""' .... 
n .. .,),tt- Ihe lollQ .. ,ng .11. 4Tdili .. hu. ud iii. gW..-~ .... t<J bo countro. 

u ,ltol"" .1I0c0. 
Q ... ~ .... ~.o.c_t'1.[" ... O'f. JIQI'IDbolhi ... I,,.., 1100 •• I t mIl<-... ~1 of 

r. ...::u c.e.pon, \\"ct1 V'uyiD,a,:md ... l~_t, n~r .\ttoltlll, P l'On,!l • 

.-ani.. ,\1,,, in lhr ....rl.h.l. a"""e tho oolitic Oft Il ("10,,11>1>, S..., 'i" ori:. 

!'~lIt'tiolt.~t;. S. 1>111(11111 )I .... ""'. 

)loU'IIGO OOlJlIKJ. .,Jt<:'",HUf.&T .. n, 'p. 
rl. 1<l T~ 1I1g'1. 18.20 

• 

l"hIC";pl ",,,,_'fIJi •• ",,'n' I~ boo • cl .... Tol~ti'" of .V. trilo~~la. At fil"'t 
1110 p<Wibilily Illal it mil'11t be 11>" I .. ml.!_ 10m' of that '1><" ;" •. "" N'" 
,iM""" bat ,no", , .1\iOf.l ''''''''f'drlAO,," . t ..... l<'t1 ,lllI'e __ tbat ~"lcl not 
lie l'f<'OIlt,'-'d with ihI.( ~i.,...; lru1 it ... , f1,Utdy .bowl.,.,cd .. h~u Ib~ 

...u I~male of .V. In·/.boJ .. ",.,. dil(O'~"'" 10 lOIn_ t"Iire<'~ lite p,-nt 
1J><'!@i!'t .'('Yea moI1! lib! ~ f , lluwiUf!: JJ. g~~ wh.oh ..., for ....... po.ri· 

.oil.. In tI,. "",au of ~i.., alia gmera l fomn Ihe.t 11 no -.utial dJ l"~r

el .... btt_" Ihe-. th_ .~i.., IJuo I'b.;lb ..,.1 b"'.gbt 01 • md w . 

e .. m"'~ of .V. Qrdil;,."htofa kt~ .... J>llClirel). ¥.~ rum .... d 1.1>7 "n ". 

('on,~md -Ml h mal~ u h ... of JJ. j"'l~balo t.ht two rptcioe.rr foond 10 

din" '" Ihe .,ldth of Ih. bord", ill <lit ai .. of Ih. )1Grlnior lvboo, and in 
tht (liuatioxt of 11 .. >"lrl. '1'11,,>, the border II htt-. iIld nurn,.,." .11 
UfJuud the Ir«' alg,.. and na.ro~t all th_ poiItrrio r .i,k. ,,"lid! i~ (he 
dll('('t op;oooit-> ol tho oOl'ldi li,>u oblAln,ng,n ftll <>! 111. 'I"" i ... d_ribeJ. on 

p.,....."jjog Jll"," },'''''I (he p<><trri or lQbo i •• '''" .· Ide, \1,." ill M. I'H'" 

k'., l>MI>.( bro>adly ~.......",nti~ '" "ullin ........ " bel " ..... 'Iy .,."idn'<!lar or, 



'" 
mOTE' pro!""ly, .ppro:.:imale!y • qn.rler gloo" m lorm. ~'inall y, tn. )X"'I". 

tio, ,1110,,, j. Ie .... cm'·....:j and more n Oll rly Yo~tri""l ill di"dion, tho 

3nt.rior ,ukn" Oil tho ow!rory, king more obliqu. :md it. onlerior "d. 

]"" ""CVt<l To 11w>. dm.rellO"" h w he .ddNi ~ho fact tllallhc hgelJul>l 

;, elltixdy 1{)';1, no! ~ ~ .. hg. 0/ it ~i"g di>t'<roible on ,jth .. tIl<: yenlral 

, ]O!" ' or OIl the mcrli&ll ro.rt of the ~r •• 1 a";eriot lobe. 

1'h. female form "I 1M s~i .. r, .. not ~ oboenod. ProlJ~bly [hi, 

i, to be ~'ocibod to U .. rarily "f th o 'p""i"" only \"'0 ' p("imell3 buillg 
w r", """n _ ll. 

OC<'tIrr ... ct.-CLlN~O' . ;V""ti!J'!bolb1lt" IYIJlM :rone, ~3 lod l",neath 

the """fer Mud,lolle,.t th" rnil",.d oull, mil " ... ,; 0/ fl",.t C.O' pOll, 

W .. ,t V i"gini. . 1, 0,.. ji ~ •. , 1001lld n",,<)(,jaled 'a'llh N. lyl'u~, M, irtpiicJll1l 

ond oth", o,,[ra<'Od~ lurking thi, moo. lillO\hOT opeciru.", . mallor nil 
' upp«IOdly imm"lllT', ~ .• , {<"'rnl in "')rr"'p'mdl~g heJ., nt t.ahlll{)llt, 
PcnmJh-.l!i~_ 

('"U«/ion._ Li . 8 . Xdi",,,lllu"'''ln. 

jrA~~lGOl101.IlI"'A GT",~l1J. n. '1'. 

Plnte I"~ 1'ig. 21 

D"-«ripti01l._1.e~ ~ th 3.l7 nun., gr",-te,t height ~.08 mm. V.I",," 

, ubo",t. with rather 'hod hinge, Ib. onteTior "de . (rm'gly ro"nde<! ill 

10"er hnll but ohliq'" and .troighi in upper hnlf, U,e .nto"~".,,li~.1 

anglo . harp, aoou( 120' , (ho f"'.t",,~rdinnl :lngl. mo~ oi.Jtu.c. liord"r 

\rido, e,p"'I~llj' '-", pootorior ,iJ~, doerl)' C'OllC'O¥e.. Sur!."" within hordor 

,hnn~ly ~ ",! ,,<OM" ''''i/onwy ,,'"ye~, tho .nle! _PIM,xd"l! a , !:ronoh"" ('1lt 

inlo i t. r.. ... Jl imli.<ling1.1i.Juhlo em the 1l,odio-nutTOI .Iopo, ".r<ly iudi

col"" {m the .","riO' Jobe, brOll-dly oun-od. 

The 7""0,.,,1 a,l'""! of Ihi' 'p,,,,i ,,,, i, ox .... dingly h ke (.hot or .11. IN

loonla, ;~ .greenlet,t I,.ing )lArueu!.rly notable in Iho form 0/ Ihe 1o",,", 

and "lloi, in th' si,~ and 1000ru d. ,<]Qpruon! of Ib<> lm·doc, . nd in til(' 

",'Iline of In. ".h·~. P'l'hnp., i l >ho"ld be \ ie.,e<l .' • ,-.,iely of 'hoi 

'poei ... IIo~'''nr th., moy u., tho 1"'0 form, are di.tingui,h!bl. . III 
tho ur>t rl~co (ho jh~.ll\lm i., prn"lic.lly ob'l)I<lo "t~rn.l1), h"r..,. mueh 
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I .. d",.Jopold Ih.., lIfen;n .ll. ' "101410 aIld iII( I,..,,,,illol mna.lJIf oj i l 

_l'l"'reBlly IlItrtly a Uln,ne, .,.", ol lh~ IOCOI , Q .. hl~h 11,. ,"']01 •• dill"""" 

1 ...... the ..,,,,,,,nd<l Ii .. n..aM lI,. po:><tt:ri01' 004:- of tho lIllt..rior lobe au" 

IlL" ," ~ wid ... cun t. 'I1lr .,,\('rio. ( .. idu) ........... hIlS ~l.raJghtor .i ..... 

on'] i.. • hlllt Dl_lIbl iq~< .. ith rf<J""~ to lb. blQ(t li lle and the pDfll'rior 

...... aJ.o is Itrt 'Jhitr .n~ slightl,. otl'Ollj1ef. f, ~.UJ, .... e po,uerior lobe 

i. pr;)portJlt1llltfly. tM Af ,""e •• Uw il1Oq\l.lb.y ill belght of Ib~ ant,,; o. 

&lid porl<:rio' h."'. 1101 t}". .~h·" it • IiIU. ,_tfr , nil tit« dorul ~~. 
trcm ity of ~h. Ullom. 1olII • .:oorr'. a f " "U ""n;"o.1 nod" lila. i. loel,· 

"'II ill ]f. '~!.o. ThQugll "" ... lIof d, .... di!Tu "ne.-s ,,110111.1 bi it ..... f 

h<> ~~".id!ml. Impo. tf.nt It dWf not ""'''' Ti~t t~ " lom . .. thoim ... Ioghtl, 

"~eh ... hoa"y minor IhIlgreo>lIlen", 0." p,..,.""W in ".."bin,U(m. 
~I""I 01 In .. djltertnetl used In ""r1rf.ting M. /"'loM Io> frollll/. ,,,,,Ii

limh"til, 1M msln uC>epllon bIoing d, .t III tl,. lof t<"T 01", Ill<: n..ge\lum ;. 
ol,..,klf. ,.,)1 terft at"" in di""ri",IIl.ting M. glo1!'~, 

O",,"",,_.-Q1.I~'rol(, !iu. bu" 01 .\JQltig"oolbiM ty)NS 110"", Il 
1 .... "",,,1, }'rlll).,},l""II , Tho '))0<:'" Ifflnl; t" b< ,a"'. 

I'(Jlledio".-U. S II".h,,,,.1 MlI,ouuI. 

)!A.'flG<l'<H.~ 'II.' l'r::<~U"'A " .p. 

Fbi. I" lIig •. ~~, ~~ 

})"n'ipti,m,_ 'l";. AltfO ' S'pura ~o oc ~ , 1_ ~lly of ,II. j,i/ohfUA and 
II, i/W;r. bolt p""-fO J~u lilllti" by w),;"), i t i . . .. ily d;"liul!ullbe<l. 

(\ !H'ffll' 10 b.: • m\lller ' 1*"eI, Ih.l.nglb .nd l" ;ght of tho IYl'" 'P"',j. 
"' .... boll,s, "'p""ti .. !;,o, t.t~ ",m . ... 01 1.' ~ n'n>. On ," mpon>OJ> wi,h 

itl.lIN",,1 rel.Il.~ thr 1 ....... liulty thaI -.rill h. _I OJ)(r oMon"M, .hown 

In .... b ,of t.h~ ;"wiol' .. wtll • • ID toilil"""" ! ..... im..." i~ lLe .nremo: 

nU'ro1l'Il .... and (h.lI",",e!I 01 the poob'riQ, &u l..,.. Tbougb bring obmol 

tho oam. CU"_tIl •• • nd d in>««>n ,..,th rtl)'I"rt tQ I}". donol ..ag., •• hao 

Ill<: ........ pcudJR« ..... "U. iD JI. t..u...atll. the di !lr .. u,," in wjdth and depth 

i. '.'Y >Vo~ 'I'b. IDterior ",lew; .Iso, "'''"'vt u..1 it ;" .lightl, 
B&I1'OTPt, Igr_ ' <'11' \\,(11 .... iII the oor"!Op(>nding dep ..... ion in _W. l.ua

"'"I<>. '1'1Ie r.oj •• ebon i" !lor . -idtl> of tho nld '" ' pP"'l'ridod It)' LIw 



pootorior lobo, ... h,ch oollS&J.1lCntly is "irkr {han I. d", p.m. po.r! in ill 

.1liM. The ,liu{h 01 tho boruot i, )"'" than in eithor of tho menlioned 

'~"""', the .gtee:m.nt in (J,i. fod" .. being wilh .Il. ordilim/"'!". H o",· 
OYor, tho.lgfl tho bo rder", no"",," .\1 .",unrl, it. ",ide,! p>rt is on 1110 

)X'O;crior ,ide .nd not, a, i , th o co", ill JI. "rcf ilimbalu, bll tho &llkrior 

J; ,lo. "!"i~ allJ'. illo.gni~o.tiun of the , uri. ,,,, of t~e >hell ,h"",. tht 11 j, 

clo.cly bnt di, tind ll' puncL,t ......... lm"'t r"!i,",I.t~ {c>lu re 0"""1">0,1 in 

only ono oth", iif'O,io.> of Ihe gem,., namely .41 . nti.f"d. 'rho fl 'l:tllul~ i. 
ll .. olol"'d . bo.Jl •. , in Jr. triJoww, lhong·h 1I"'" di.liadly olofLllecl in H, 

\'onltal pat!. n" ... o"or, it is bardy elevalod b<ing notable 1"",",,.,, i [ I.ck, 

111< pundotion, oflh" ,em.inol,,,, of Ih e .... rla"c. 

Tho nl",,"', ,liI.lih po&eriur , \lIm. roc~l1, .1f. cia,'kd in "'hich [hi, 

.,ul<u. i> . imil" l,- 'ed,,"'-".1. T haI 01"',"0., hO~'e«r, i. •• 1 once di,;ti\l

g\li,hecl by tho . mnlln o;;, uf it., JJ(Ii;terioc lobe onol tho ",ioe Mp~l 'P''''' 
th"t lio. bol.·O(", thi. lob< an<l lho ""ler bonIer. 

,\ , r->inW "" I in Ih. gOllccic dOOlii.';'m, JI. p",.,;tal~ i. reg .. ded ., 

an im portan t 'J""''''' in ",, [abli,hi ng tho l",m1tion frolll Ihe bilo1>o.] .'!""cic, 
01 Plol" obol"j,,4 to Ihe ["lobed fOTl~'. 

'rho ne~t In line in tho ,u~lM t ,.,n>ition to th l [ gOllU' i , P. o,."at" 
in wbh,h the r<"'[eriur .i rl e 01 tile f'O"i-me<li'HI lobe i, ,'cry ob'!C~lrelr 
outlined. 

Occ""",,",,-('J.,\1\lK, LJo""'OIl!, 1'. , llel"€ il i, """""' .I,,J ,"'itl1 JI_ 

I~pu", .If. lripiiillla, .'of. 91«1"" . nd other (),tracoda. .\1." in Ihe ",tt 
>1101" 'OOy" tho ""litic 0'"" ~l rlilll~n, :!'.~- Yotk. 

Culi,ciiol<.-li. ;;, ::f~IiOll.J )h' 'O<'llm, 

Plnlc tA. Fig, 21 

j)'U:riplio!l._,h n",r .. , can be dctc<m ined on ~" ."'ge oUUJp le uf 

lh; , '~i", i. 1.37 mm, In l c"'gth .nd ~.,~ 111"', i" height. The 'J'Killl<ln ' 

",," ur jll a sanol} ' h, lo on.] haw hN-n ~.tlcn"l w;th th o oolllpacting 01 

the I,.,J , '" th.! the" oL'iginoi thioKn_ o.llll ol be oc,,-ur.;e!r ."",dainod, 

The .'P"'; o;; _m, ,or", <mIl" [e,,- ",I,., 011l,.1"".n.] Mno of /"nl~", 
h.,-i~g h..,,,n fuund. 



'1 b ~}'Ik"l.tiC :n::\ali"", of 3/. 1II;",.u, art 101 ..... 1,.1 doubtfw II ."It". 
, .. 1\ KIIIId"'iII Imt ,,'>I e,,""..:" Ii> onn:<Bl'lt our ebl"h ,jon iha l it bol~n". 
n'"" IU.·I> 1I.llig<>bl>l\>ino, a' JI. d~'h; and )/ . .... oti/,mb..t... It i. 

!n1fJI~' th"" oilhor ot tho." .ptci .. lm\ ~grecl ,oil", ... ell ",th thorn in 

"'·"'"T~l IOIf>fCI OI1d p"rtioulody wah \h~ IQ"n« in d., ttl.ti .. , hOTt"'''''' 
01 illlll\ci. On Ill'· alhor hHd. it dirr." hom Jf. c10rhi iLl th, o."o,,·'r 

mi!diftn !1lku., wide, l ' .. !!I1 .. 1"" .\It.-li~e jIOI' lMIO' lui.:;"" ~nd bro.,Mr 

1'I'"'!"n~t lo~. t:""'pt !.hot the "'«hon , ,,IMI'! " nor,o..-'r and lb. [>0'-

11-"0' Io~ noll ~uit<- "" "ido lM g'''''''' . npfCltlDOf 0/ the ""R~"~ pot" 

tor tM '·.1 .... if It'u"," the ,""m~ .. ,m ,II. lVC/'r .. &..1... Ho,",,,," lh~ 

U01l'tiOll" m .... " OJIod to~ • .-ith tlto r •. \ tlld tIM bo,rde, in}/ ... iCOJt,; 

ill ",J~tird. "Ir,drT .. \ohlioh .. "'-'l_d qn<IFbcm Ibu th_ Ire not M.rely 

~"11 ~n"'u. 01 1/. oITdrli""'-t... 
Ooc-"..,·I"t.- C' .. ",l"O~_ 0..., )",ndff<l and \'"'., I~ """Nib tOP ftf 

.... "ff ... ~&I.Id9t"" •. D<lr SiI ~hl, lI ou ... ~b')l.n~. 

C~II'hM.-)\.l"Jla""l eMlla!;"i.,..1 Snry')". 

lIT. Group ~I .l{ ... j~!t(llb'M ~'firi. 

?oI .H71COM 1."l'''- 'U Il DA~. ,po 

PJot~ 1.11, r,p. n ·2(l 
IJU<'<"tpf"'",_'I'hi,;... . ","'-'I t"''''''fncly OI"V ')'0:'''', -.r'!-h th" 1ll~1", 

."" f,,, .. la. .pprtlrionatelf oqIUIl im ~u., ""1 d.,tton", olb"nri", iu thfo 

","11.1 "'~tl"". 'lito I""!,:lh a~d heij!;hl nf .n •• fragf: tramp le .. !.t mm. 

and 1.3 10m, _ I""ti,-.ly. Stn1l~,.oo.,1 uinNIC"o.. of ..Jl ,~, 

110 fl. obeo» NI ~,... , ..... ~t.s. 

Jh«pt I",. j ill .man.r ,,;zc the mdo lorm of t.ho ~I*-'" look1 ll1 g"""""l 
MUI'h lib .V. l,ipli(f</4. loI "rt "",dol ''''(0'1\,,'\1(111, )}own"" "",HI mingo 
OIoIt • n"'~bo. uf ",iJlM and ' __ 0 ", .. jor dllfe,,;" ..... 11 .. 1 bTl IIO d Ollbl 

OOIlct't"mng (!wit II<t"MI di,tin<'lne,," Thill, ... lule the nlltlmo, Ibt roll""" 

And ~net. l oh «ct". 01 tho ),ord.,,', (he: f= of tho 1I",J,j~1l lobe .~d 

II!" form 01 lh~ d'p"""cd ""'" "I the IUl'!aCil lte ,im,lu "nou,<;h to 
""1";1'1' ... ,,,,,,,I look it m oy "" ,,~;@d .t 011 .. d .. 1 II", anvna. 101>< 

,,,,u&d of I,.(,,~, tr'~"g" IOT In faru, an,\ h!~bMl u\ It! ",...-Ii." poTt i, 



". 
lli~j<hrd by 1 d"'l' , ... ti.,.1 111ITO" ;n~ \.0 'rpto;uwll~ly «j1Iat n .. -v
II~J!O!:!, Iho <>liter on •• ""' ... ·h~t I~u U"" tJJt iDn" •. S"~l il ... iIl tJ. 
Wn !hot Ih. """tnll ronllU'IIOl o! 11.lol>es i. [hid..,., lbt w",]ian ' Ul(:lLl 

being coTT""JXllHlingly ohM'O.. Vunh" j I ,..!1J b. Mwd ILII 11< I""'l"rl~' 
IILII'u! dot> Ilot cut lbnlUgh th~ ;tnl •• ! ridg~ 4<ld thot tho po:»io!lor 101>' 

i , MIN"'" Ind mON defimldy bollnd&cl On itf ",,"1 .. iOT ";<1.. 
'r~ f..rIl.J~ {OIll! diff",,! [rom the mlk in thll It. JlOI'\o.;"" lhinl i. 

«<111,,&<1 ~r a ..... !l;llg_t~ br<><>d poao:h. 'n~1lj>;h hol<lrng tbo " • .,.[ 

~OO'ibo ... tho po",,11 In !.hi> <p.d",,;, rellob""y ..... 11 •• Ind l~.", ""'"'rly 

,!.-an..! from lite "",I ~f the • .oJ,~ t.bIio it tho <»trespoDtlin,; (<!&{II'" In 

;Y. /J""-, _'It. frlplIM./II and otlK. 'PKi ... (If tho tvpical -nOD of t1J~ 
/:*",,1-. h . t.<"l, i l. ""tu~ "",- !lOt be j",n...LaWy "f'P'Irent, Iho. ~_ 
.blp& , .... In)y botsIu~ 01 U .. uu"""'moo flct 11111 i\ d_ nof "', .... 1]" 

pv<l_ri", pITt "f the boYd", but utHl.I. ()II'" to ,11 'moeJ bu., thu, or

\""Iring moT< hl:o • thid: ~iu!.,. lobe f .\ ill .V . Arriiii", bttln ond ib 
Alil e. th~n tho Iyp" 01 brood poII(hto IQMd 0" Ib" 11'1',,01.., 01 ",,,,t olh~, 
lpt'Cl .... 01 tlIo .0;.11",. 

Only ouo otb", "p<'ci., ho' I ,bml.rJy ,-<lllfinN on,] d"limiied brood 

pout!.. umdv .If. "Jri,"". Th",,)(l1 e1eul; "lliN [0 M. Uifida owl 11.0 
IMIld '11 [he ",mo '0""' Il",ugh not ,.". \a,nly Id""ifl«:\ in Telll.L~, it 

I. ~ • .il) d"tillj{11j,Jjed by U .. ."u.ll~r IIi!<' ."d by c.rt.;n "\""ciu .... 1 <'h, .... 
f' ter!i Ih.t aT<' pomml "ot in 1<>I1","u" 1>01 ..... 

O""",.,..~.,.. __ C, L~.,..,'<. M ..... !k'''''' ... ",,,,of WfI~. 1'0 ... JI lr""nLain, 

. bo"t 5 mila! norll...-.. , of !!poM';hilk. TOl'IIIO!'II!Ce. At \hi;; plJl'O' the 

""'e heo.1 the Inp ollJ>l' Cbol(lft, 1'- h • ., ~1la:eo.liDR _ 0111., 1>pper 

CUDton hcl"3 ownl dthn J,o,o"'Q .. 01 D .... d.,....-;tion OT ~"",,"al b:
._I .... rrrior I" u.~ ",. .... Iop of Ill. !""",Iion br I"" Sn....J,ilJ. limHlon. 

0rb,.h """'"l(mly ,,,.-1. Ihe l 'lIU\on ill MII11],"""wm Virginia. 
('oI)«li",,~U S. ~-.liOl\"1 1I!\, .... ulll. 

'I "n, ,~OOI.N'·.' l'J.t r x~ 11. 'p . 

Plat<> 1,1 . 'Fi~" ~l·~~ 

D,,,:rip[,,,,, __ .~ ,,,,all Idt nl'e, lual., " l.H nl!u. '" length .~d 

(+- ~ . In",. ll'l:~. Tn ~ I .. ~"" 'I...,m~n _",.n lru pe<l .. " I~fl •• 1 .... , 
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"'010, (}LO mrresponding <lllll<",io", or" 1bout 1.92 Illlll., ono 1.2:; mm,. 

""podi,.I). A lei! f.m.l. vol,.. i. 1.8" Illm. by l.H mm, Th, ,p .<i .. 

d",," nol.,.,om 10 be "'ry lO" but "'. \\ore ..ur. 01;1 ouly at 0110 pl.c, ,u(1 

eTon lLOro .... [<lund il di lli""lt 10 pn,.",," _pooimOnl ,uitable for photo

glOphin:;-. 

Th .• ! }[. uUi",,,;, a 01"". olly of M. bifi,l" "")'1,.. reodily 'pprooiltoa 

by tlOmpaci"'" 01 tho ii~u","' 01 the \1'0, Th. Il1ml tm]",!.,,1 oI ,h. point. 

of 'l':",emcnt i. in tlLO ],rood pouch oI (h. f,m.I, whioh <100. uol, "' ill 

,til oth"" 'p""i., of Ih. gonu..., ro~or ilL< poolerior pari of Ih, olo" ol,dnm. 

A"o/l"lT i . lll< 1""llhll tho .n t, cioc lob< i, divi<1<il "rli",lly b~ • I'\l-

ro.', "t>lr Ihh lurro ... lie .. 'nOr. ull the .nterior .Iop< ffi Ih>! tho o~ler 

d,,, , ion of tlLe loll~ h ... 1 ~ 10.,..'" le,.1 0ll(1 appear> much Ihinner ill a 

'ide ~i".,.. ollhe ,alvo than in 11. bifid •. Of Ie"" imporb.ll( differeu""" 

"-0 "",,,ld cAll .,lIMiioll W tile I,,, ongtll" doc,.1 oxtrom iti.,. alld 1ll0'" 

,q"olly ro\!nded "'LM L T)" :lImn ill tlLo rooteri"r 100. and it, ,elation> 

to IlL< J''P",_J ,pac~ on eith"r ,id< 01 it . 1", "0 1l0! p,,,,,,,dj' the MnlO 

ill lh,· ('01 0 .pee;"". lIin'II}, !lLO ",',r.!!!"" ,i"" 01 11Lo p"lllt 'p""i", i, 
""",i(lorobl)' inferior to (h"l of ,If. bifida. In 011T ''''pOTion", 'PN'tDlem 

di1!o,inp; llOllblj ill ,i". \\""lIy rTOTO on ol""er i",",ligalioD 10 diffe" 

.loo i" other r .. pod". 

s., long"' tll,l.m"l . of thi, 'peci", lLad nol ""en r"""l':ni""ll ih, t",tlo' 

,,''''0 mi'to.~<nl)' ,uPP"""'" to "'p"",,"l " deri raU .. of .'t!, lata oc or iI. 

""'oly"tlM. '1'ho bT<><.>:l p<.",ch or the fomolo, ho".,e" pro,ed to be 

q\Ute ditT" .nl frolll thot ol.1l, I~ta .nd th;, Ie,,] to ,noTe crili",l oompH'· 

"'" nl Iho mol, lorm, 01 the t,.o, 11 w ", then thl Il", hrro,,- in lh. 

",d,('c;oT 1000 -..-a' obI" """. .UlO thol tho ('(ltt.!tTicted 1lnrt of th' lned ,." 

101M i, llJtrCO~'OT, tlLO wffii,n ",Ie\!, ",ide, ill it, 1",,'0' h,lt. ,lid the in"ec 

wundaTy of tlLC '\Llerio, lot .. nlOTe eu,,",d OlJd 1o", oblique to tlL< do,.".] 

,d~o in .11 . "It;"," tban in .;1. lola. TlLO btl"" dtt1"OTon"", .r< not ,., 

'ppaIonlwhen II", p"-""lL( 'l_i .. i, ("OmparoU wilh M.lal" ""'''' b1l1 tho 

"ullin. ,n lhal ,,,die, lo nu i , dl<tmdly ,hortOT. 

O'''''rr'"'' •. ----C\.t~70''. One hnndr.o 01LM two foe! "'no.11I til. top 

01 liLo K""leT ~nll'lolL". n,ac Six 1m, IImw. ~I",yhlld. H ec. it l' 



• ." 
lu""ialaJ WIth Z !lflHUlt! Y(./!tjUi ~odlf"" ~Ild nthn d1RTackri!lie ... tn. 
""". ~f 11>1' &m ......... ",di.,.om ... 

('.II".;t;'m._M.ryl.nd G ,...Jn~i",1 !l.~"·.Y 

nT, Group 01 ;\I~~ti8ohlbi,,~ la/~ 

}LUHiI()~ULV1"J. L.\JA ( Ii ,n) 

Plde 1. r, Fig .. 1-11 and 16 100 lU (pul) , r1:tte LTI, F ig •.. \ ~ 

M .... r .. "' .... (partl \'."m ...... l!!!. G<ol. :"" Tork ,:I<I ll..,l. DI .... \>- IG 
~ ... mc ""Iy). 

1:.,,,,,<. ;& loki (port) Holl. lin. 1'O.l. :-I, .. y o.k, ii, II. !iii!, pl ( 'G. lip. 1<l&A. 
D ............ _ '''''''' l'iII, .. .... w.., .. '1 ... Hlo\.. Zd "' ...... K<l, D. lC6. 

PI. ,.~ IIJ<. u.. 
"."ric'''''''o F-.to. 19Of. Ikl l. Geol h r KOfIUleky, >1 •• P. 329. 
( N" ... "~I .. lGt" U rlrb ",d DUfltr. "'<It. U. 8. ~L ;\I ..... ~OI. un, 

ft ~1, 11&"_ a,nOI I: P. '/01'A'n of ,~'" ."'~). 

JJ,,,'ril'lio~.-I'r_m.Wy II><- col1t ni,,1II, .".do .nd rludi..J I>y Yu

IU ..... , .. hu w .. 11. lint to aPIII,. Ibn ,pt>Cifie nom. u.1o. to Chnron OM .... 

tho ~.,n •. 1I_",'~" a. ho lI"il),,,,, &>,e.i bed nor ; lhlOln.t.J hi . 'pO<;" 
ooJ", ,"elm]",l 'pr<:'iln"". of ll,o ;o'm t o .. h,eh fI ,. P'"~ 10 l1'Otri~t 
,\ i. in' pot>ihl. 10 dol.""i,,. onel\y ,,·h'o" form 00 fOTm, It. had ;11 In,n,]. 

UIl,],.,. 11, e;,omml.n"",, lb. O)l«l" mUliI \,.. ~r,ri;W t" H .Il, .. 1'0 in 

1,';5! pub h .. h«l tho u",t dotcrip\;oo lnd ~SUl"\'1 of ~ nUll';'" "I "", ... ;"""" 
.. r.-trM by him ro 1M opt<."t ..... n ut H.u't "tTl< ah o l.oiW to r.x 111~ 

.pt"<:'" bo-co.~..........,ndo, t .... Il1luppmL<'rWon that th~ t.-c> "~h-eo 'ro 
Ji/ru .... t, ""e ,,;Ib m Io~ 1M other "" Ih tn_the . p.ciD"' .... d", 

ICTibed and fi)\1lTl"d by I,im "'pr_nl .1 Inot 1"'0 .err diff .... n •• ,.....,; ...... 
• IOII!'I;. .... 1m. lim 10 diNg_ nIh H. II', ron .... pUon of tile &pcci ... nd 

whon, in I!!.~.\ he a-ribo<l Ih~ t.b ...... I,>bM {'Hm .. D.,nrll~ leI<> h. 
1' •• di","r ... ,Jounl"ll and TooIrid.,t tl.u ~peci .... In ,t. 

f -OIIg .1t ...... Jo. F",.,.,t<, IPJII.enIQ· U1\, ""'" "I ,I ,m",' ~ork, ';n"l .. ly 

TOIluie'-<l In,. IHnl Hryriy,;. l~kJ 10 I)", tflJon.~ !onn 01 U .. >po<i" .. 

~'flnOO Alld ill~llr"l,a by _H ~\l. ,1\ U,o lu,~" li!no F'IOTOto pro~ tho 
Ian,. ,&,1/ .. kll~ for II .. hllol:i«l Lon" , ,\ ~.;n h ~ "",m; \0 h.tt ",-"look"" 

the htt that .TOll .. h.d . 1"IUly 11""<1 th! It.lter "",nblndion "'h"" In 1 ~90 

he i ~ IM'~1"ll to difti!IJI'Uillh Il ... hilolw>d ~P'!"* f"''', 11. tri~>I>e<l n~a.;" 
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I./u ~ I 1.111 I n''.... n <) .. ('1"" Jo~ .. ' ollolt IoU",1 <>II lhlt """" .. "" I."""",,, 
1110> IlcJl~, I~I" dtoC'flOOd ~nd 'is" ..... \r)' hinl ,. hooro on • ~ricl! of the 

'1u;o,l.oobote KIO'td_II. "", .. ri';, o$, U a1:lnn,jont J"..,I 01 thr JI .......... ICl' 

.b .... , -.lhidl be non,l)" 'd-en"~~ ".ith lh •• t ry .""""'. Iowrr I'ti .. "'n 
bdo""'...vt...oo. of eon ... 1 " ... \on- .. blell Hill Md indnd.d m hi. 
("(I~pLiou ,,' B<Jndw. /lis.,. 1"b~ IITlllltnl ~1'lu, of RoIM IaI4 F .... m .. , 

uo( J"""" il diiC11iOt<l all .,,,,Lll r r P"~t un .... ,"" " .. ding 7.~olbin4 
,q"",<I, n .p. 

1"'0 ~''''[f; atl~' the ru~hee.uon or !'oc"t<'. ,,,,,,,mu,,,,,dJ.lion UI,i<'b 

ond II ... !.:. pu"lI~h.d Iht c,rat Ira. iUIllIr.lU"" nf. ~P"<'in.'''' """"Trmg 

,",Itb "" "1 other """rochun ul,,,,, Oil •• lo~ ""11,,,,(<'<1 ~y I rail ."d Io.bdcd 

by bi Dl M Bt,"icAlIt 141... .\ J tIl. l\,ItUrt puU,,1tN by Jo",," .\3 y""'" i>ci"",, 
" ob,ioud," ~,,,.ra li,,,,l I)", Ipte;"'!n ~ltcW [0. ii!,,,, .. tlo .. hy iii. ;,,), 
,ru\ B ..... t.·' "'I/lhi autom.,l<olly . .. umo [Iv •• ,,!.: of th. ty!'" 01 .h. ·I~.·i ... 

• houlJ 0"1 furd", ..atrieUou at itlll"';!1 \Ie IIterupt"L 

I).mng Ihe p"""""1 't udy of Iho 'p<'c,,,,, ,,,el •• " d umpt b<ca"" d. 

.i .... "., ",h.,., il ',.m~ f~\1n,j 111.\ lh. !h,"·101~ . pe.;iwllIl, in h.lld [fOIn 

II .. typo 1" ... .Iity ot Jl. 1o:I1~ I" ,'tuh'll ~el" Yor~ ue d,y;"blo into fOil, 

,.,,,el'N "' ' p ... i... In O'IC' 0' tl", ... ,. h,,.,,,;,, ".,,,,,,l lla.l4IoIJ iJlbiM d",k,; , 
Ih_ p<\"1<T10' loh". I.ll oUii1 U"l'OW,;! IhlTply o"t1i~ b), the fl .lloninl< 01 
1\; , ,,rf.ef' , 'thr ..... In,o, 01,1,"111 '" til .. 10'''' i. ~C'Y na,,,,,,, Ind ,!i\.liko. 

th, .,,(.rio.lobo b. o.,1 I(n,1 hII ll00cI",I.11 e<l"'U , In t1 .. _",nd !orm

by for the moo~ elm,mOl! .",1 fOl tlli • .-n,m Ih. G"" Ihn\1ghl to b. the 

~I qu.lilltd 10 "rro<: tI>~ typt nf .. ndeled .'tIa'/;golJoibw, lul_th. 

poolemr lOOt (01l$;.t, of' Ihin rollndtd 01 ohin"l:r ""gulo.l<'d riolgt'. Ihe 
I"S" ""lei,,,,. lor". it. nil .. , IirouJlIy but n« lllIilor)'fl\y c"",Y,"",, it. hm..,. 

",,<1 blflhtr b.lf ~li"l. ftll;l t~iI(d .'<:11 bound...! on '~e outer ooe by 
aD obl~ 1Dj!1. ""yond ... bloh Illt o:mlO\l . oJ . be lobo dmp; ,.-;.b • 1\<"I111! 

LieoD .. n Iml .. titer "~r ,In!", to the h.,JIu.r 0' 1M hnrd ... 'rho m..m.n 

11)1>< iD Ih i> fw~' it. )'flo .... inQllc...J .nd \.he )'Q'luior ..,1.IIt (t..""", .. of 

the ...... nd' ng m<l(JOol <)f H.n,nib':: of th~ 'll'D"'" ol lhe poo.1<-rior Iobr) 

..,..,"" ori"'~ .... n , b thr fir.,. .uiot). 'f~~ thi,..! Iflrm (,v. WI<! .. c. _) 

i. comnwtl, ' b"I"' •• ",1 ",101".1, lhor\.Or rJ..o u,.. ~i.ol<d nnetie... 

Othrnrik II .. blUrh lih ......... on.l f"n n. "j lT~no~ ~hle0 r in that ."" 



O.lttucd ...... of Ibe o.utenOl" lobe bitt lh • .ngl) ro-oud lb. Iargtt (medial) ) 

tlIl(!DI, 1m, un"" edg. nf U" lInp;og u ... btJ~g not only ro,,", ACblely 

'~Qn)1T Ind ridj1f.lik" Imt Ibo rddntl) Llghor. The {"nrlb Ionll h"~ 

dtMrlbod "" lie ..... ~lHlor the nlU1I' .\l"'igo~oIbi,",,, '"lim,,,,,,,,.; i. liLe tb! 

»cond 'x,"",!,! th.t il <ommonly ~lll\;',~ l lightly gr""l.et OJ"" .lId 1"01""-

tion.tcly gretlet kngth .. HI tnot lilt Illtenor lnbe i , ",id", .od only '·or )" 
• """'"rely e""~l"l. 

Tbe 'p"ci lMll >clO<"tffl Ind phol<igtlrbeol h) UI, id, Ind n, .. I., to 

i Ih,&lr.ool;o th~ .~i ... IJ.pid.iR tol4, p .. t ... Ht U, I><L'Dg. to th o ~~t "Ilhe>f" 

t .. u. fomll'. It " .. "",,"ctM bf,eau~ it -..Jed to b~ tho- lx.t "r tlt. ~ci _ 
m.o. lllrDed. = to thr U. S. r;. lioOO lf Wil!"ll.m from milirial l.he~1 

B.,.rOt;.\ .... 19I"IJ. ill tho orig;",,1 :lb ll I!tl!I/:"CtJuu. U ......... , ... m",h ... d 

no .. ) ..... re uollhom "'.on lh~t lI"I01e tbln (JolIo lrilnbcd ~po:<:te. i. n-p~ 
-.oil .. ) ill Ihi. "'pplllll'dly lyrinl m.t .... ..1 ,t i, .)mod mm..,.--ry I" add 

lhat in ",,1...,lmg .. hit Ih"y T<G.nlcd '" mc,... ty an nnoomroonly "~ll.!,,, 
.. ,... ... 1 ."..,im." 01 Ih •• ,...s ... t1.e ... "" M intenlion \" rrslr;et tho 
Ip..-;" i<) ,. ,,'" de~ni'" I»nn. Y"T,",ffJ, i",·<:-o\lgalion of (J,. m.lerial 

11.'00<1 oJ IT.ll i" illll,lr"til1g R,~.,,~.., lata ~~d whi"h " I><>W p'''''''''oo I" 

tlt. AmoriCl n Mll"'Uln o{ :S-.. ".oi H;.~,,.,., "'0'" York City, ,ho, ... (lid 
Ih o IIrII "C U,o th,...., 10""'" .bQye d!lCr,bed Is Uol re~",",,!lI,M i~ It. Undor 

tM- e,,,,,,m.tan,,,,, ... It.~~ ItO ef,,,t... mot i<l ,.,.cct "'m~ 'I""'iu, .. , {""n 'h~ 
(>fig" .. l hI""" upon .. Web La Coil"" 0 ", "J'('t'; ..... it i. no ... I''''p"wd La 
NItlricl i t: ",td at tb ... ~ tl M~ it 1..""", ... ll ..... ,.. .. y to l""Jl<* • rtflW 

""II>C r..c tho- form em.IWOIlloI) rdtrnod to fl. /ala by PS ill 1908. So 
Ibll it IOI! h. elimiDlltcd hom fllnhu d.s,.'UlOioo in th", .... ""'"'"'iM " 
oJ ... uld be .. i<! .t on,,_ 'hoI II ••• f .... ·; ....... th.... ~urro l>y >IS .. II. '~M 

\, now ng~nl..J .. the npo of lIlt'll" lpoci~ J", _bieb th~ n llIll. ata'I;~
~QlI;;MQ dnhi ,. hrt.in 1''''1''l«II. 

Tho :n. .. lridion 01 tho 'rotiu II U,u. uu.,., .. " W choiet bol.-"'!n Ill, 
WUlJ, , hi,,] ono fonrth f~,..", ~lld q,,!~U:r ol .. ·id,od m fo~OT of II .. ....,...nO 

boc~\l"" it" oJ far (b . lYI()~ .h ''''~:UlI Ina ... id~l)" di.mbutOt] "Ill.· til,,,,,. 
A. t.h. " .. t.cictod J[,""li:rOM11';'j~ la1~ . jti ,iu)! lh< 'f'ooie. it.. ~o ... S"e~~c' r 

felling i, ,uIr,..ioutl~· illuot"'Wt\ ,,~ I'l.t ... LJ OJIJ LII t" md:o =r 
d~!lil<:<1 "-r;J>lion U"R.~,,·. We m"}" 1I>0,..,for, """lenl 00,,","1-""/11 



m.inly ".ilh !'01llP","\l~O di",u .. ioTI' ,howing ill ...-n.1 ""I""'U il ddfer> 

f rom nlli"d £0"'''. 
&fo,. dOlll ;? ,O il _ m, de_,it"bl~ to .oJ tn>! on .""ouut 01 ;aryin~ 

"Pl" '1tO"ttl!, dno m,i"ly w ~"do" l"l't.;Tlillg '" oondit;ono of pt_n.
\iolL, it;, nol "''''} t.J dl",.ing>li,h Ih' ",~eTai fum". '1:00 C'OOlulcml y II", 

.~t 'n or mold, aT< 1101 cleAn, mOte 0' 10" of th' fcrnl~in"\,, ropl.""ll"TI' 

of lhe ",ell beill!! ret.iTlod. C"mp.ri,,:m of F;""". 1 '" 11 on Phi' LI mcl 
1 to ~ on rid" LII ;llu,lrnt, ",me of In _ di.t",,,,,ing illll'ed,dion'. 

Only }'ig. 11 com .. no", '" . ho,";ng Iho hm ch.,,,oto,.. of Ih' ,,,\erior of 

N, lat., Tn . 1111, . othn ~~"o', .nd for one r",,-;on or ~nOlher, the 11 01110,,", 

of Ih' '''l''' of Ih. t"'~ ''''ger lou.. ""d , no "J:lJrpn_ of tne k.d on th. 
&!l\erior 100. u. , ilhct not ,ho,,-n .t ~II OT bul iTlrlofJnitely. }'OT like 

r<'A!'OIIS the "",.d"T look' unlike i~ <lill'"unl p"l'aralioo. and till'" 11'"." 
'"In;, . t ""i"""n~I;"H' ,,,nc<min g v.rl,liono in 0"\11,, •. 

Some of ill' di,tingl\i .hing f"lm"" of N",tigO),QU,;na ltd" (H. 'l) •• 
be'. r"tTid"l, w'" ruonlio~ ,..1 iu tJI' IO"'l(oing <li""" .. ion. The m.le 
.n.ll, of Lh. lypic.lfonn lIe He<ccl iugly .hund",,\;n c"loin lay'" 01 

tn" Mindl. Cbnton i~ ",,,Ir .. l Yo..- York. A •• nlle th.,", "'0 of >mall" 

.i". tlulL tn"", of tn e '"""",laW AI •• " .. "urn, "~d Zygo b<J II;iM """rodL 

Tn 011. 01 H~r'ge .dull dilllen,iom Ibe lenFlh ond hoi):[hl "'" r<"l"",\i",i~ 
~.;·5 mm, , Tlrl 1.-15 mlll. Tho loe):[,,.\ ... 11 ;, 2·.9 mm. ill Icn gll L. Tho 

poinl nf greate.t tllich_ Ii .. neo.r Iho nliLldle of the ~nl"ioT 1000 R ... 

tho thiekn . ", of ",,-11 nlv. "'1,,"1. I!Orn"hillg 1<"",.,." ono_third an~ OtlO

balf 01 it. h<il'h t, In 'pocilt1()l1' 11 .. 1, lik. tho." hOnl Tusctro" ~(OUTIhin 
' " MlutJ"m I' mn'Yirnnio, ,'" d;,loTt,..1 by r"SS1"e, 1.},,,,,. ]H'OjXlTliom 
Ill"; b< ~.riou.ly mooir"d. Tho f.m,l, fon11 of lb. 'p«ie:> " con,ideuhl! 
h,.~er Ihan the malo, Ino ave,..... lollgth nf 11_ boing nboul 3.0 mm. 'J'he 

],,001 pOllOn i . in .11 r"poet, •• in t~'pi~.1 ,pNOio. of tho I1"nu,. 

Coml"lT,,1 witll pl'occ-dil\g ""u~ .. n"'. tho Winoi"..1 di'lin"'l\i.hi,,~ ehor
..,tOT of M. /ill .. it the T;dge.Jih form of the , nterior lobe. 'rno " ,rullll; 

of Ihi. lobe i. no! t(}und ed but :1\ ,\ .ud \enn;l\d" on it. ouiet .i,le in • 

,hup e<lgo from ... hieb the ""T!.C" elopeo ~Cty gout!), lo .... rd Ihe o<lgo of 

the '''''''''''tnll)' 1=1""::\ deep nnkrior rn lC'll' "~d "ilh • ru"eh ,h,I''''' 

f"Ollr&n d".."",t. to",,,1 Ihe InteTior l.,rLl". Th , 1'"TI ~' flhin li,e """,I 

• 



of I"" ritlgc cur_ horl"""l bo!l~ .. III In_ the <'OJIoIrided n<>:k of I.hr 

mad'.n lobe, the juinod lob!:t tOll'llh.r /<>mIml': ." irA/,,,,b . U .• h0l'td 

lou». '1'1", H"ninll"'rt ,>/ I"" 100p's U"r!;:, II", wrn on flEe pootr,;,,. gat 
n'l.iang"L". 'Th. 10 ..... ,hi,,] ~! Ill. Dl...J"'l! IIIhc " urw .. , 'ho uP I, er 

1"..,.lhird. ""tinedJ ru,ifOTm tho"~11 ,)n1y ,,,0<10.,.,,\('1,, inl\ai.rl. 'no 
po. tM'ior ,,,b,, i, rl""p "'~ .. <"",.., it, ",jdLh boing OOOllt 1],0 "'"no a. 

il,al of tho :po.<t.TLnr lobe. 'j'lIo tUlr o'O' ,'uui,] . or I],. 101.,. i, rotLor 

~" .rply d_flned o"J, .. " ...... ] i" lhe Sf"\\', ... id..t ill th~ poo;t·"""tzt l 
q'lIl rkr. TI", .l ...... ted Ixord<. it t"i(k nd nil ... higlt, ",h~n fully p ..... 

5t',..;,d it. oov....J~ faIntly ""'''''''C, ud It. do . .. 1 t~rmini all <'iu..~r .idn 
Ii~ i n .• t wIthin the l",urll u l '''11..,. ot th_ Ingl.,. tho a1I.ln;o. one i. • 
Ih~ t&. obtuPc, tornlDllltly .bout IO~ d~g"-' HoI!: ."'. bon .... , dtoorpty 
dolt"ed. 

TIt~ 8.ttcDcd. IlDlIlDl il "f 110:: 0"\1''';0. lui", ""uill<l. oon."I",~"h· .,[ 

OOtrMpo1lrl""ll pari>. in rp\'>'i0!6 III /I""",/OI~"'. "f"'<i~lIy 11. uto.. .,,\1 
11. {WfI . Th~,,!!h thi, "-Dlhl.uu'C p. ot>.hly i , ~"lv in~i"" ti,. of ptlril( 
.mone<--in lho ~ .v 01 c'()TlTa;:O!lMO ;u R TI"I .Ji$!aTII tolllIOllU root_tho 

11""" .. 1 "'f"O'"' 01 II", oOllo"'l10(1 'f""':i~1 I. Iw ullI'""" t 1<' Tend" O""!""'Oll 

bo,t ... "" thelll al all lihly. 0" tlle otber bowl, Ih' eh.rod .. ret",,,,,] '" 
...... "" exct1lo~ tl) in di,ting"; llIi~ g .Y. 1«", r",m oJ ] of tll< pr,,·wu, ly 

~, .... il"'" "J"'<i"'- A ... it i •• ",-.;i.I"" will,.I(. ,.la.'·" anJ y, "'~v.u",i 

mo. .... d~to.i l"" ""mj>ll,iaon wiih Iho •• tptr'";ft _Ill .• <hi,4k. In th" (;, .. 1 

pia..." ,h~ anterior 1000 i .. 1/. (It!'lr~ .. ~ui ",,\<1,.,.. \('Iy and .PI' ....... Uy 

.tltlOrl oDlfonnly coo,~ ... Ih~ ~ bcl nl\: lvw or 1 .. ..,1,. d;mu,;wm...Id~. 
In M. 1.l4 Ih~ 100J_ I~ In,,", pro!I!iu...a1 and "'""h lIlOl'e alt&rply .nof 
<I,""",ly u.,.lCd, lunJiITJdono./ "",ra .. "I <b,II. of u,~ l¥O _pcoio. Ih¥ ..... 
fere I..in;r ... n dill"~nt. Ft, rlhrr, in .iI. lal<o the m..:tbm In"" i. mure 
o.o.JI.W .nd it. Mel.: thin" •• , Ih. f'O"I<!,j,,. 'Tlle<>, ' • .,.;~. , ~lld no] 

ihlllp...lgro, OllJ Ih, p""~'''io. 100. j. r'cpnrtionalh· lI~''''''rr "iill 

th .. MCOlt ",nn,]«] .wl ne'''r ~\stind1y !l.t-t<>~1"'1. )f;ndly. IlLl" "1'1"" 

h"lt of It.., ~nt,rio, . id. o! the o\lt1ine I. l~~ lL"'rly Tcct.ngnla, Ih", 
In N d"r~.i, 

'I'lto tll"", <pOd .. "l""it ~<,><:.ibcd, N. ~'tl"Itt.mi, JI. <kcli~~., 'lId 31. 

'KnM.I~ . doubtl..,. .m ",1.«,<\ I<J .Y. f~ !~ U .. r,ut Iw~ perhapo 1!0{1T<" 



, 

I 

,,' , , 

<I_If tI, . .. tb~ I ... ,. It ;. dlOtlnilli'llltod Imm ,he (inl by i i , .hmf'T 

an, I Ill'''''' t>, alto fonn lilt ~\fo l put "llh~ oullln* Ofp""ally bci"l:" ",nre 

'''Qat<-. 'rb.- bordw .110 l~ oomlTb~t tbi.'hr .niI lb. "", .. ~a"oiI [0.,.' 

botw."" it all,ltI ... lobNl In nM""'" , . ~ ot 110 ~l'GId a' in N . ........ UM'. 

' lnt ,h. "',." <"<IlIIpi<OI(><1' d,fft ... l1 .... be-l.· .... n the ,''',, prmidW good 

ew'rioro ilN ••• ilabJr, Ii., in 1M l1,rf, .... OO)b\l)d ts of lboi. rnp-di.~ 

1.1..... )(." 0.1)" ,n N. I~I", Ih. ui.o!n(lo' lob- " oharpJ)" <>U'1111t.: '" lbal 

tJu. lUll.,.. b&lf ol~ 1tn111j1ly d<wn l.o ti" \'d,gc of tho Ul""iw .u1~IB. In 
.V . .o..w ...... 011 tb~ ntl1n II.,,.!, lilt .. bole .nt..;or lobe '" n>ore roonde<! 

or at 1 ..... 1 (eo.o "'o,IInLtIMl in ]~IIf'I~di,,"1 pro&e. 
C"DI(" rcl wIIII.1I. d.rI;,,·iJ,. p~w 'lX"'(>; fm<ll_lh"t1I ~en ""yl"nbt 

.ilh ';~l a .. l) t3flll.llted I~ Icri~. 10100 0", ' nAI ... f M. 1!t1« " di,ti~" i.OOd 

.t <mC<' ~y ;t. ,II,,,. elo,,'1't<o ell,plle.l ~,, !liu •• "'[ 1.,.. in ~ .. eJ ,.-Ii." 

loloo>. Th~ 1",~ .I, 1",,,.11 i •• ,j,.thdr IJrgfT ."d III,d"" in N. 1.1" th,,, i .. 

\t. d.d«I" 
1'l,.r~ I~m' j,t,k clu'g'''' 01 ('()UIUI'Oll with .If. ""I"""". 'J.'h ,· "'Llline 

i .. Ih,· I"-(J il q\1m ditfer(lLl~ 1)o;"g ll.t ."ly drou ln';11 ih.! .~ei", " I",,, •• , 

III JI.I~j .. tho h.j~lll j, .lec"l,..jly ;111"l'i01 t.o the l<)JIgth, Compu;wn of 

fly",,,, 01 ih. two on ~l.k» I, .lld W v>on '0",.1, 0<1"" more or I." 

w.ll. l1luJ.-ed djtf~1'MICOl1 i" \ho '~'I"'" 01 u.~ lot. ~nd 1,,"0...-, OlMl in 11,0;' 

1.""0'" TiI(H ('<)1111'"" '''''' r,t.hU,h I,.!"n~ \lm,li",' lhot .w. rol~"J" 
I, m","" olo«,ly .111.01 to .V. '.I" .. u,IiII .. ,d N. IU"~W. lhon I" Jf. 101.> 

1') .. nlal,o~ t 10 >l ... "d'''~ l"<>!I.l>li· .~ "'o~. ,~I"" ,,'" th""gh »)1)\ 

ill !lOOt at WI. ""cbl boll.,~ on CIOI" .l C'''''I'''. ~n. ·l'h. ",.r ill' On Ihe 

onltri". lobo>, "'hl,1I l1'j>.t"'lll, 1h.1\,,!!~QuuI cd .v, Iyp'" &lid ,1>: imm"<!i.\(, 

1ll1;"" III nol "filUm .. ;u N . ... oJ,,'~. no. i~ II,. n"",,-lih be .. 1 JIIIrl nf 

lb. nwdi.n Jnb.. .. Il~D •• iII lhl .peetM- G<>od 'P"'!" .. n .. t<.., though 

but ""ILl of \he m",n~. Ire rt.llJ "'~K 1'1.'; Iy dWml:lIi.baiM Ih.n cmll

i"" ;""" of n ... i"' l"", [not IUlI.iltltlon. iQ,lieot.:s. l b ... me ,;. 10 he .. id 

01 JI . wi'."", • hi.h .. ~ "'I!""] ... lool~;"" to auoIMr ,ronp of <peci ... 

JI. _ h .. 0 .. ,,011'<'1" .uL-I .~d ,blt ... 1 W ''''0'' dob.i~ .. 'J'h~ f ... "" I .. of 

die 1""0.,,' <t~ 'tr dllf<'1"Cl1L 

• 



O""...........,..-CU"10". ;!I ... lj1"l!oJbi~ .. 1111<> %01It, )/.u IJ..-tfwd, 
S.w Y.m., f1amberl:on,l, .\IA>yl~"d and ulllliy otmr 1"""lili .. iu }.IoryioDol, 
I'n"'yl ... ,,;, .nd Yi,~i ... 

('oll,di""._lIar.lj"wl r.,",,1t>t:;~.1 8U1 V.y, -I:. ~ . X.lioll. J ]{U,,"Urtl . 

P. te LI, Figl. U·17 

Dtxmrt ..... -Tho 1 .. 1'" of tili. nu~( .. lro d,""; OOdly """,H~r arul r.t..
tiffir d lO<kr than Ihr "'OciotM ~f'$i~ of lb<! typical ,-..<iHy of 11. 

wtoo.. I.u. 'he ~f"'Ci"""'. r'<l1l1 N,· ... Fhrlford, N ... • l oTl, tb.. Irn('-h 

uwoUJ i , .tightly a... 110 .., l _~ Mm. lu Co" O.p, Doar lIM'COT'1i11' lf, 
PCIlJI$) kaui., ho1r~ • .". .• frw ~rgI'r sJ)fclmm! ( .... IlgI!. 13_ 1~) qJ<" 

r~uuil " ,1h oIhen of :wo,~ "om,.1 olirtl""-!.~nl. Tb_ l.,¥~-'" n h "" lik~ 

.Ulb, olber foosi!. foanil in lb. MIM "b(,d .Il"~~~ tr.p, hIVe boou ,}i.u>rto<J 

b~ p ..... u .. .., tn-t on • •• "1>0\ b. ~~ill> II .... " 10 th.i, proJ'Ol <.I"'ili,,,_ 
fun D.ponoling ",leI,. nn \1»60 Ih.1 ,...t.i~ 110m arigin.l fum' tho 

'A,i.ty Is di,tilll1uiihf"d nol Qllly by It.! IU1.n"" .i,e ,lld ,horlO1 '~];<6 

llut .. 1.., by the foel IhAt t)" ,.""j o! the ant.riot 101" i, e.Oll mo"" pl'Ollli_ 

UNIt, ,ndood >0 much .., thot t),~ !\Ul\Illil Ilop.<! dinl"ctly i",.u d fl'Om 
th~ ,,,"'t. 'rho ~k of tbe mi ddl~ 1000 ~ ",,,,,,~'hal t1iulIM" .nd t],~ 

inJlati'lQ of ill< upj><r part if ....tati-clr g' '''ln dLo" i. ,~pical M . .. t.o. 
V.ri,,>- ........ 00 ..... ,,-1"" .-..1l<1tIi 1/ I.W",,,. l y<lunpr rpeei ... II ... , i. 

6,o;ur.d on th.-.am. piaI..-. Bul t~ oul!eTior lobo" <lOt 00 promin~ol iu 

dill) 'poci ... and it I,,",, K ro"",,- l ~ i ... anterior tlope!:hlt i. Dot J""'S'h) 
In 'lI_ II,.",. But it UI tb~ f~"","" nl ih. two nil .. , lho " tho mai.,.-Ihol 

!OOW .. hit .~ :r<'gard ., th& mO$l il'lp>l1IIlIt ddr .... ,IO". ~IlJJl<'IJ, m 11>& 

1.",.1. oil""" ,oar. """" l'b, ]'"",,1 l'~-..::h 001'." 1M J>GO,,",ior h.lf,.f Il,. 

b~lllor tho .. ,UO '"'" it do"" 'll Ill! hut 11o"~ ul Ib .."ouwn 'f"'"ci~ 01 

Jl .... Iifr~"lw"" of .. hieh lilt !.m.l~ lo",u "." b<-e" TOC<>g"'li,..o.. '1"h~ 
~''''l'ti(ln' .",l{. ~U;_ :llld M. ~i.fiJ~ in .. ·h,!"h the bc'-"'<l pouoll i. ]imilod 

o utw1ull~ h~ the i"UOT ha .. · or \~ e l ""~tcd ootd~ ... 

O<cw,,,,,,,,.-CL"',.,," . .Ila.lignll<.lll<i,,~ !flu "'''0, :i 0" lla,tlonJ, 
\eW- Yo';,. It 1~ ,"'I ..... n owr" ed in thit z"Ue in eilher l{. ~-t. n d Q ' 



• 

I 

I 

Pl'nJloyh.ni. bnt h .. brfll leun,l in tht .lightly 1~11"d ZYvol'an.;"a 

.......... /0 ..,.,.. , j tl,. ttollg3t& ()ll Ill<: )Ie/'l'fnbo'l and ) Ir('oo""n<i>urg 

".1. Ii nUl~ uw1bwnt of \lerc(,..OO/'JI, Pa 
C'olUtl ...... .-L S. !'"lktr,.oI )JU~UN 

.\I • .."ool1018I Y ~ UYl."3'Ull n. "p. 

1'lale J,II ,}/)p.. 1-' 

(I~m,.t"'R . . ,\1 M\<d in lb, ~I<O>ding dio<:o. .... <dI 0/ JI. /mt~ th i, 

IjIflCies .. lOullJ. t.M6elltold wllh II at X ..... Hartford, :i_ Yor);. The 

{on) .,."...t {OK"ihor .1'<1 ill )lu:-Il1Id 11l~ "rJl:1nil. 'I.'IKough ""rumo .. !y 

• !;tU~ 111'11'" ~d ullu"el~ 1000000f l~ '" N. Wa. and th~ .. do", lil."I.'·'~ 

bo noted in looiing onl Illt ,1.bI of ... 1Id.lonl en ... bieb t),~r ,",,"lIT, 11 . 
.... """ .. ",; if di,ti1l\,"'\ll.oli<d ,,,."'ly . 1 'llU'I~lal oljIT,,..,,,,~ . The "'ort 

.!rj~ing Qf th_ ;1 the geTI~f1Il 1'),,",1 jllg Qf Ill(' .. ,n.,.., cf the &.lIt",,;or 10 .... 

tl",,,, ooug l>(j \ uti(:ll .ldg" or e,<'I\ 1I0' A n"t<-J.Lr>:1 0' in"'atdl~' d...,.nd

ing Ilo~ AI ill th.t spndtt. :Ii" 01 II tho IOllt"""" , Io!", '" broadly ond di,

tillctl~ c»lIC'"". B",ld ... 11,0 Kl!lIo,,1 o" tlin. I. mON olonglkd ond the 

ve:I!ll1Il .ld. o.l"·"yl m'i$hter. III cOlUpuli'8 .xtenor. ot tho I~'o ,.....,if., 
~. n,.y bo dOll" b.Y ,nun. ~! g>,lt ...... 'ch. 6<1"l!<llle' , 11 ... botd.r i . found 1.0 
I ... Ihill1lrt . ",1 ".l~<f ~J.Ld mom broa<1I)", tit .. i., nOt.., ,tc.,ply <u .. uW 

on n, mM' "d~ ~, ,n.'ti 1~1.. TJ>w.: .how .~ th .t tho d<PT~ an'a 
b<lIj"d th e I'<lfi"lor I,,,,," i, widor, .,p,,,,i. l1y in it. UP!"" b .. 11 ill .Y.. lala. 

O""",,~,,.--C'r.tl(1f)"'. .1/ •• / it<'~I~iH. liJiQ ~~, Xu. H . , tfnnl, K'lI" 
I n.),, ("",.,1><.1,,,.1, )fuylrutd, aod ("Unt\>o,\Ia>d G. p, To.rw-.,. Allho 

I.~t pl_ il I. Ie_lid OfIOci""l wllh .Y.. ,-I .. , n d Z~~o~l!>i .... WII,adi 
.roul )00 to;.>t .bol. the iron _~. JI will hi: nol.c<) lhat the .. ooci.1l<dl 

0' S"J'O'"I'" ,I Clll1lOCrland Gap i, p.aM.i •• Ur \h, "'1Il~ '" d """" H.rt/",,) 
10 Kt'" YOlk. 

C"Il.rti<> •. -U. S. ~.tl~Dll l,(n,..m. 

)/.oM"IOOII')I.IU "A nall l'<U n. "I', 

Plo t<' :OX, l'tp.. 1~ .1I() 18, t~, 16 aod 1 ~ ~ oC I .... douhllnl 

n wnpf .... . -n~ 0":('011 01 Fig. lS, • ll~ ~It ~ll~ of \he i)l'i....t 

t·· ..... t.. •• length <It 2 In Ill '" , nd bo;,ht of I .~; mm 1'1>< <rrigil>lll 01 



bt~ 

fi)(. J ~ in "hich ,b. do",,1 u,l .. nt .. 1 l'Ilgcslf'ell1on D ••• I! .1"'",11"1 lb." 

In 11M! IJ;>!"" form, ill ~,2[o 1J\JI" iu I"'id, ond 1. 1 ~ ,~m. III ""i;rht r i;o'. 

l~ .".1 l~ hA~. lx~~ ,]ta..-" I",m .,hM 'P'~lf""" tl,ot uillb in .. "'" 0. 
mOrt ""'p.,,.b from the tY)li,,.1 ".,kty of Il>e '1>ol<16l . 

.A~ <Om],'""''' o! lh. Jj", ~lIurf:ll g;,'~" \Ul,ler ,hi. ,"aDC ek ... ly '~Q"'" 
"It<: h.". eOlllbin",l p"",i<1o".11)' 'n o~e 11'Io:·i ... nllmr..,T "I clollgaled 

\'lh"eo thot ,Iilfor lJ.j(J", or I"" [TOm .&I'}, (,II",. In thei r nil""'!;"" U"t. 

liue and !oh'~g. If,,,,, of !h~nt "'ere rn~,,<l ;"go!t~~. nur W.m, "1"iuSltf, 
\"irJl'i~J.l, .. " I ... "",iUion, 0( atruiln /orml """, Qwn"n ato.:. .1 ('um. 

btrllll<l, lfarybud, aDd ot~r pJ..oeo ;d",,,,;"g lhe >ante ZOD •. 11'1 .... 10 .... 

til .... lU.Ul.y '01..,.. .em.II._ I.oolouJ! In • ..i.gl. , •• iabl. opoci"., ",him .... 
<iQubt, or 1.0 "','enol. "'_Iy .1Ii1'd bul ditlin.'t ~po<';"_ .... nno~ b. ... lioi'a.,. 

"'rily ~<'krm:inl'd "i' .... nt bott .... mol_rill n .. l iD hond ;" p ....... ,,!'fI, 

in ,!UMldon.,. "f 100 .........., • , .. in I~ pe,m, l ,Ielooilcil ut..<-n",ion' of 
dlolln~l.rS "_,ully Mnplo)'-.lln ,Ii'(;ngt,i.<l""g 'j",e\<. 01 II,;. ~nd . lIi.,J 

~""""', In tIl< I'~' m!u,>O)IO ni,"\J' in di~,i~ll!J.lti"" i. 1es.s __ nll.] 
~bo.n ",,,.1 Il'Olll !ho ",.nupcWt nI ,t'lltiguph!. ~" ... 11 .. I t~ < _'1"-':;_ 
mon. u! tI". typ< h ln ~'l oh""",,~ o" ly i~ one ~0Il;'. 

Yi. ~-",I n, • ';ngle 'I"""" i". "' ... " .. \ ~ ll y 'P])e:lc' to I,. N. . "'''",x,~,; 
... hid, 1><>1<1. I lo"',r I_iliun in II>< Cli~tnn K"~"p. r:~""p, F ig. 1.~, ... hj,.j, 

('<Jmu '~"I\"'" to t bo.l ,,,,'...1,'" Y . " ;'g;~", <1;II'~" i.1! iu ~uUin... 'J h~ 

.n ~rl..t lio:l~ L' mOT. prodlK't\l io il~ 10 .... t ... lf ud tI~ l" .. ~llU ' mom_lIy 
l,. Il10' .. """. Iy "'Iu..l ill !>c'ght. 1'11(' ",,,I.nd . ide ..... ..,rllmonly diJI~1'$ 

'" br-ihg Mraiglo!c • ..nd in many 'f"X'imrD' ;1 tIlo", n"'.I~ ronllol. u.~ 
do,.1 o~_ F.~""rtm~ l<'ij.. Ie, .. hid. j, ~,,'uhIrIJ "illa'...! in iI. po'" 
.~uI",l ""~ and ..... ,!...1UJ .1m" .. ",,1 1",U'Jd •• l. Ih~ m<"<li"n .uk, .. llano 

" .. ,,'" 1Il J=~I d1r~d;on 'hIll i ~ 34. ,~~ ........ i, Commonh. too, ',I.,. bn .... '" 
l..oh <lifl'u cnt, )'cing n.rfO'O'tT ""]lC<';"lIy "" I.., -,'''riot ,;'10 M thr 

;p..:i"><,, .... 'hio'h.,.., n-g>.rd.a . ' ty~IJ"l. P'l.>l;>;ob), oI ~,"at.r i,~port.. "'.., 

~bAn &Il.y of Ih. ,I i/:'or,.", ... ro Ia. "'''UtloD,-d!! tho !Jet (hot ill . 11 of t~. 

'llt<'ill"'''' )l"",.i,ionlllJ -\;nod w .v, "'ttJi";" ,h . ",,.I"rioT ]01,.,. " 'I'" 
",ally ;tl' 10,..,. hall, i, dl!ci ll.<11! Ih;"h~ tllllo\ in M. tan",... ",,' 

O«""""'<C"e.-f'L"lro". {I::""",,,,I'1~ r~d", <>c V ".1!1"/>olJbi~~ 1_".,. 
""""I \\,11\ C"",J,: in Cum!."" 'II,I, ll, . ,llUd, ,,, 1J,~ ~';J 11 milo. Mrtb_ 



..,"". ,,' W~tln S)II'ing>-, Y"'gima, nil Olio" loMli,i .... wI>tn the ... me 
bori"", i. up!>OlOd. 

C~ll.rho~.-U. S. ~hl;m.,.J y~"'um. 

~1.t,.,.lGO""UT",' C""'n.I:M n, II'. 

PI .le Ll, l'l~ 18·20 

H""rlt~l~ "". Urloh A~~ Il ... , .... I!IOP. '''''IH.11) . Pl"O<. U. R. ~.t 1I~ ... 
Vbl. XU,, p. 1'1, 1!.oI, 1<. 

p.,Ktlplio~,-I""ftg\l1 of ""lot,!"',. psht .. h·t 1.'(Im N~\~ H.,tford, 

N~ ... Yor~. ~.~O mm., h~jght o[ tan'" 1.11 mm.; Ibt 1'&"'" " ............ ,..,,. 

lu •• m.lI~r n;;hl , .. I ... I"",. ~tn.1 }'.,uMyl.,", .. gi ... ».3J mm. a,," 

1.('" 111111., ItOl"""b ..,I!. Tm litter _tilt I ... Ix' ... lllt'ely "'''1 oligbtlJ' 

Ib~ ''''',1'1' but eJoo. ;rro .. ti;!_uru. ohto .. lhot ", ... t ol.he dJlI~"'nee ~ d= 
'" In .... npl ... , p,..,....uti.,., "I I}w, u"tl'J 1 r'''' of 1to booJ.· •. 

,\, mlt<!;u ,hfl'",..,.Ji ug di"""",ioD of j{ UtIG, in "'hi,," ,"'1 'p«i ... 

,. ",d.fiut<! AHU ' .,.(Tided, Itt. holo!YJ"f of ,It d~,.b; w., dj""",'.'ud hy 

t~ w,il ... ,,, nL'l<»iai out 01 Ih Mig,n.l l{~ll ooUcttio~ th,t horo tMe 

bbol ~Jjlyri~I,;~ 1~1".~ l ki"~i~ on unu!u~ll, g',od ItAI.o 01 pre>en~tioll 
_,,01 111.0 u w. "'eN II y"t \lIl~\T",e 01 Ill~ ~d \~.t Ihl ('hllton trjLoi)alc 

OOI' .. "OO~ Ih<" ~.n,...lI y ,e{cl'T"d t<> .. R"~,,, 1.ls .'" dlru,ihk i,,1o 

'~ "'r diatl"c( l[X'Ci". .un "ltT,.h ... ""t' flgtLn-d tJ.a 11"«"""" ,.._!~,,~ I<l 
.. ~ ,000 ~""",ntoL.", ol I1~I1'~ ~I"<'''''' Nuw, si""" w~ LJ.,~ tum.,.) 
tfl,ot I iall'& <ldginal tyl'" J_ D<Jt i""h,,,," >floclm .... p"", .... ly lib thr-

00_ ~fl">'d hy W! in CIllS It hu b..e<'!:l" n~n ", ran"'"" ' 1 rtelll 

Ifall', 'f'«j"" onJ to]>l'lll"*' _ ne'ft' D1m~ lo~ il. T~~ I,)pe..I thr ~ptci .. 
b(-,Ii,( I ~~ Yon '_1 .. ~ biT< c"-,, tu ~~~ It .ttn Df . .J M. Clnb 

"ho lou be.II so lou!; ",,,1 "" "".tlllly .... "~l!CTW. .ilb p l<1(, ... l"orl in 

1b.1 .utt. 

N. tf"'~" il nlOtiu!,ILL>Iled from :.t. !.ow. AlId ltl U fLotl"" hy it. nm .. 

", ... Iv roct,ngutnr ."1""'-<\0",,,1 "" llin., IMl! ~atn"'" OlIn. puoterior 1010<, 

til ! Iharp Llefl1litioll Me lla!ro'J""'U 01 tho rlOllelio, n\kn., Ul. !;]oti,,, 
.!I<>l'lIlel'! .nd .",. 11,,000 of tbc 1Ju"Ii~" (~r _U1,,"!.n) .~lo\l', and tho 

, .Idi,")y "'~" and lJlOI't' moJ~",le ""nTt~;tr ~I the .nt .. ,ot lobe. ere@(· 

"'~ uI U, \, lob< I. Mn-iy indie.t~. A I~" oll>(;~ dilt:-T.""", mal' b< 



01>;..,,,,..:1 m ermeal corup.ri."., . of the i]\u,troliom o~ Plat~ LJ. '1')., 
",.dial! lob< Nlpcci.lly m.y bo 1ll<J\l!>OOO "' worth)' of i~ ',,"ligdion. 

Uh .. j"" ti,. furrow al!u a.p!"""<'(\ .re. beh ... ,Oll 11", o"'"atod lxml<T awl 

lho l<ll"," n,,,,., 

.II. t'.~"_w,,i. ",IIi01 al.., it I",,,," in the)(. lail> """0, i, . long"" ionn 

"",I ditr." lllOre Or 10 .. decid..dly i" tl>< uetai!. of itt lobi~g. 'l'h..., 

<1iiTor<"we. h..,.rJ IJ M&l to ~ pointed Out being ,..,adily appreciable bJ 

comruiWll of ~gu",. of tb. Iwo in PIaIC'! I.T o"d T.Il. Of "'lll!!.illing 

'pllck. only M. miclIla look. mudl iiI::. Jl, tlMk., il! oulline .nd ditp",i. 

tion of port... Storting with lid. g,....,t d"pnity in 01.0. 1I1al b<i~g muoh 

the , moll." th. ,li"" ,iminatioll Ul lid."""" , bould be (omparotinly ."'y. 
O"""fT"'c •. ...-c",""o". M<lSt;gobolb;n~ Ma '{lIle .t Ne"II' Hartford, 

X e,," York, i mIlo DOTth o! R..d"il"', l'o,m.yh."i", and .t e1l", be,l o".!, 

lfar"laud, wl:t<ro it 00:\\<0 a!>ollt 1!0 100t .1>,,"" tho lop '" tho 'h",,",om 

'~mMoo.". 

('ol1edio"._U. S. Kationol Mu"""m. 

PLite T.Il. l'ig' .• -10 

D""ripli"".-'l'h= nh"" haTO Ill. following dimon,iOll" II. ,ight 
, .. 1;< h ... length of !.I'O !tlln. Alld h.ight of 1.S:; rum. ; .. lofty, h" i. 2.62 

mm. long am] 1.?O mm. higb; .nd a right .. h'o of Q f~mole i , 2,50 rum. 

long and 1.62- mill. high. Tho point 01 ;,.,~au..t Ihio}'Il." Ii .. on the orool 

of the Mlo,io' 10k near the middle of !hi, IIalf olll~ vAin. It .mount. 

to n.,..rly hA lf 0/ tho height. Somo of tho ' p""illlon. ,"ow ..... ri.tion' ill 
I~i, I'rop<lrtiollS ond in thei, onthn"" Ill'" ""identl)' or~ duo 10 di.ro,tiOIl 

by pre"",,," in foldillg 01 t.b. ""do. 
Fig. 7 repl'"",nt, ,,·hal we regard a. the normal fo= of a right ".In 

of tIIi ' ' p<,<,i,,", Jm]ging {rolll 11m the more "tv;",,, ",l.tion. 01 lI, e 

'P'"',i", "e ,,'ill, .• 1. I.I~ 'lld, """ .. ",. (.; lhe ","nded fo,m And T'Olati,-dy 

grMtOl" hci~M, the Hr. lIMa p"liO\lla'ly i. ' ul1g",t.ed. Th ... me variet)' 

i, furth<' ,\lgg",ted by tl .. nctr.oTdi,,"TY prominou"" ~nd .hn",''''~ of 

'he "",,\ 01 tho Hnt.!;", lobe, t~o im,ud . 101'" of it;,; fl.ttoned lOp aud 

tho , teep"_ of th. n~t.orior .lope. n,, ( it roquil'" onl)' a glanco to 



Alitl)' 00/' th.ol .tI. 4,</",," 10 ,li(lmCI from,I.,1h th. l~pi .. 1 fOlnl oj .11 . 

1410 .... ~ II. Ja •• """G. t:ompo MI ,,'i\h Ih~ lolt,,' , til '.}<""', . clorriog no\'l' 

III ~' I)"', ."" «,nolanl)y lo rgcr, Ih, J)('!len()r l"l"II:I.JI'\)"~ ,iII,1 shoTIe7, 

the miu,llo lob. lhio:k", "'I""'i~lly ill 'u <.'Ol",triole<\ I"", •• Ihird, .",1 it. 
HI! mo" obliquo la \h, hi~i(o Ii",. Furthor, tne dOrl.1 .~I",'mly 01 

the 1111'""'" lcb<" lIlarc fi<>inl"'l, .nd. \1", ",,,, . tun 01 Iho ~r""t olilli. 

1<>!xl ... WI! ill old. .iow>, i . rli!!""nt, '" (le'''''''' ill .'J. lal~ . ad it. .arloli .. 
bti~~ " ",h Ull! i( i. "",,,.H ont. .iorly th",~g"ou\ ,n lMg-lh ... l"rc .... i" 

M. ,zll(iirilll du.n;;"" it. ""urw tu!!;c,,,,,.L) l>eto~ rutl'(n~ the ~ono.l ""!le 

bl >nrranl 01\(' lu d_nbong.t .... ;'''p'',(""II, "pun;" . f ill&ll~, the "'0;;1 

&Ott"O' ]lOin t In lito 001l1"k 01 u... ~f<o't Ii<"l f. , th" up ud ,he "rnrd 
turo from i •• '~Dtral part ........ 1i1l::ly ill I ... ~ru pl lod broa<le:r than 

j~ tl", "'''c''''' ... ilh ... bi .... W~.~ """""" ,ulI ,l. '[be lemolo of the I..., 
Ij)Hieo .blff' further in that Ih~ brood po ... h I, both ..... ller lIlt! ,_ 

1""~~iIlOlilln JI . tiMl> . .. Ihall 'n M. lGl~. Ifhll. lhe dO"'l1_ ,,,,,1 .1.., 
!ho Irll)Y )!tl>e< io ohor"d,r of th o rtl .. t.i~"1 o[ .If. ,z"J;~;' ,~ N. WI> • ..., 

""' olr.ly ,0 Jx. do"i",I, it yot m~j "''''" prooable that th e l"Il.\i c ,i", 
.. 1,,"0(-11 t~, fl" .. nl op..,i ... nrl .\J. • .....,d4,';', I~ ~ po, h"l" Ihrongl, th" ", 

th l .1. j;;PM~ )I,onp of .p<ci • ., an .~Jn 'I""'b"" Of (!Oil "", Ihoro i, 

Iltll., or I, l.s ,t 10 .. eI C_ 10. """1".i,, .. wllh .\1. ", ..... ,. h.M ... "" II>{, 
d<>e;"e<llyligrnol d ",,,.A\ u,,, .nJ. the h"" • • l,,·,doll ~t Ill. il41;"Ilum .nd 

Ill<! &lllI n~_ <Jl u'" 0"'* of tho- nli.ldle lOOt '0 tr.., .~t.o ronlr .. t t oo 
oboiollotr . Ith <hI et..,.cterS o( ,",r~llQwliIl J:" ~tta in .'<T • .wrli~"<6. 

\('T<'rthele ... th ... poo:oio> .imulat<& thl 1I lit"'" pup of sprcr ... in 

......... "<'11 th_ fl.tu_ u ... t di.I'~goi'" il 1"'111 Ii. l1l4I ud ,to inr..n:ediate 

. Uilk. II ~upi .... th.refOJ"t, "" i"l.ull\e<llat. !'O'it;"1> brtn.Il u.. two 

poup' 01 ."""1",, but ... brlh., il . 'l'paro"ntl. tnlll'~ ()QmbinaliruJ 01 

d'.'~<'I:<r.1t t~ b. ,i,,,,,,1 •• ~ l;.,k in • lill. 01 OYo)"j,on OO4>leoting th~ 

I .... J.:l'l'''1''1 ~r .... tag. ill • "I"'",t.. b~ 1 limill '))" mo.li!) Illg Ii,.. cannot 
be "<'lor",iDi<1 wnh tho ,uo.\.,i.] in h,"~. Thll ..... lo Rn 10' th' fiT .... I1l 

\Qn,d lIII'l.ltor Tioll" i. iJl(1io~!.d by 0'" rTO,il!Oul Uiignm'''t "f tl .. 
'\>0<'\11 \Q tho "r<l u~ 01 M. I~ja. 

()c(i<lN".<t.C<.~f.fll~OIl. ZJgo".!~i"g ",'~co.l~ "'~", c.,." (lap, Tn, ,,,· 

... r. MQlln",j". +t m;! .. "mllt.",,1 oj llo.,...,rtburg, P"U~!JI .. ni •. l'h~ 



." 

"" I""",," of th""" boMIo in Irb ryl.nd lin nOI boon _:l'C},<>d for Mlrae",l. b .. 

I~e ... fittro. Tl!>lIbH .... thi. and othu ~~ _m then " in !'tnn',"!
yui • . 

(,oIJ'Cli"ll.-U. S. ::i .. io"~1 1tlu,wllu". 

V. Gr<l lLp 01 .lIa~J;!lo), ',lbi"5 i ncifi,,,. 

y ...... ,("'Oll(lJ.J!~.\ IIIOl7II:<R 1\ . op. 

PlAte LIIJ, F!g8. S·lJ 

IJ'-""t.-.....-Di"."n ....... of • Ilj:{ht II"J" 'lIb l, u .. t ",ta",. 'D,,",

of t"" ..,ide ""neUe 00.00: kn;th '.32 Ulm., h"igbt 1.« ",in.; .. me 0" 
left r.ol", th.., h .. Ioort moot of it. bordnr: Icngtlt 2.lJ DlnL, hcill~1 
l.~l I1lID. 

LD the perl'<rl ",.le th" 1_ ..dget. of tho ".hw '" thi •• .-;. are 
lunullDlloJ Iry I "id • • lId n lhft ,1",'1'1,' ""'''''V~ thin b""kt 0> {. ill 
U,,! pn>jo..u beyond ."ul 0" .. !t.,., 1 1M """toel "lI'g;"' , II i. as;l~' 
~""I.'J1 .w .. y ond in Ih. Ilill'hly '<nugino" . end 'f'OTlgJ motTi, in ",~iel, 
d,o ~poci"" i. f .1lmd I t }-n.111..1<l~·II, POlLn.yln",;. tI,e bordo r i. ""mmolll~ 

1<>11 ," rO.'lL oving ,h. '~1I1.1I. Tl,,! II",,,L., par t ., 1 tho meclio." loh< ;, 

I Ulod. n tdJ promin""! eonvu .n1J.ell!pti~ll clc ""iQ~ c'<lutr>ding" 010"'''. 

ward i"k. • W!erow n ... k. Til. aU ... d,elt l"'iIod illtil • 1101" dau 

\flo!"lI wn) d,u cue,.. .. """.n<l t1,~ btloe ."d U .... up lh~ ankrio<_ide 

Q( .he rnQ«""'t~1] """" medlt. ... "ku ••. , tl" do .... .1 <d~ .... k"~ the rirl(t 
W.lIS ~~,,, ptlJ 'o<Tam and do"a"-ard u. ~,d .... , tho mido1le of U .. oolr' 

tdg.. of t/., .n\mOT "'o~ 'Thif; Una rid~ Uo.., on ;nt"';or cuts ( _ 

r iMe LIl I. }rill. 12) as...,.l. the '~wior sa.race. The pookriu, rnI ...... 
W IDO:Hly. ~h.lIo~ oIep""'''Qn b<.~ "".,':D Ih. tl hplicll meil:i3.:D lobo> ~lIoJ Ih. 

bTOlOd ..,n'oiIJ bohh"l illh' l rtp_16 thn poc!lerior 1 .. bI>. Tho t.lltenOJ 

l~bo! ;. v"'J brood, eunrinll ,U lh" 'fill'"' t.., .. """ 'he medi." ... ]"'" .nd 

Ihe "'.'ginal fu!'Yow. Ez""pi tho: fl".llt1m, "hick , urround. ito do,,".l 
h, jf tl, ~ <;udA"" of lh. ~nt.rior loL. i. ulod"u td) ",,1 'athor u"i[Ortllly 

ron'ex. I" Il,o ,-onh1l1.1"1'" j\l11 bl/l1 e~th Ih~ rued!. " loLe:lIla ho too-""" tn" 
Q~""ly d~fi~ed . rulnl "",t""lllil;", 01 tn. ln t.;,ci ,1T .~d po.oterior 101-., 

" l . h llo ,,- cl~p""" i"". T~ ;' " • t ' lllily llllTk oo",mo" W l llcl ulUA1l1 
""''''' <trongly d .. w).1~ ;11 !b~ Rejrlclij"", ~ad tho t.ilohod 7.:;golx>lbloM>. 



'l'b~ l",>O<l pI)1Icli r;d the ('I, .. 1t- if .. to". u,j p'01" inenl ;llhhllft of Iho 

",rf."" og1't'eoi1Jt in pMi .... , ,im ."d ' ''"'' ~orJ' ,10..,11 "';Ih tb. "'r_ 
I'l"'pondilll! Iftllure in botb the)/. "/I'" anJ P Iol~ (TOtlpo "f tho gI'D"'" 

.... "n. of !be IpedU J l.1CTibN 011 pr..eoding ~ &1"0 nffi<1eDtI:r lit. 
u.... to r~olr. d.ull~ eompori~n.. T I>o }lo.IOlliull and eoun. of the 

a~cllUID b dr&l"lc"W ,i.tic whilt IIIe ( ,,11lOfl <>, u... "",,"riar a"d l....tenor 

lobo. I! "'luan.-d ()III) 10 tI ", ¥I"O"P "I .11 . t>ilQ6al ... 
0""'" _____ <1.0 for Lbl. ~petla lou bceu t.>mud Ndr ill .. [hill bod of 

(,...H,f.....,.,! ir<rn ~'e l:nn~ .100ul R ~I .. I .... th~ ' nolo O~ .. om 0 .... 

' "tlllk<to><n. P''''''yh ... i" TL~ <1.1 ..... II",", Mul.:<i", .. 100 .Ii. I'mdrwt., 

11 "'/;1_ Z,go>liol~. hlt1' "n.' "tlr<-r '1''-;'''' " f a.lf1....J.o. t~at I .. <e 

not I:-oren (ou,...] d3o"·u~. 1"" ' ..... uulo .. " Of\! """ "",balrly "'P"-" 
• f<>:..il .. 'n~ \'eh .... " tI" .... <II Z~,w.~i"* ._-;'1<> "".1 Z1,.,LIAM d.otorn . 
no,."\",, .. n~h h ., of \~. ~'enll~n'" "'0 .... ..,.,.. _;'0;,,,11,, ti>o 1'",.1\. '
(" .. II ....etlou U" ."UTIlre u.u.,", lnltlOl) o£ t~.l",,;\ill ll M Ud' "' ... "" " 
In ("~ ""'1""'>« ~! I'lin,,"" ""t"",,,,, "", ... ;, • mOlter f liT (ulure i",'""ng.· 

H"I1. 1'",)\,I'io"11I,' ,I II lIO,ignO!d t" t"~" to)' ~! tno T""er CLin\r.'Il." 
('.Ufr,j,·on.- n, ", )/.,wI111 M""!OJN, 

l!.UTlooaor.~I1'" rno""""" n .• p. 

PI.lo LIlT, F]g'<- ).1.n 
DNaipl;o1!.--,\ !:lIlt" mold ~l. the e~ttTj~T ~I ~ Joll H)~e, ,..;thou! tho 

''''\« b<,td~l. lf 2.~~ """ . Itt I",,~!h ~",l I.W "L,n. In 'heigl-I; on '!llnlO" 

, .. I ,t.! 11~ right ,·,1 •• of. ~.non ~'im'", .J"" "ilholl! tho ~ukr bol'iI.or, 

j, ViI) llllll. ill k"'l(ilt .00 1.32 01"'. in h<'ght; ;~ on mt.rioT ... >1 01 a 
1011 nl ... 01111- IhOII" , .. ,lety of the "1""'1", 11M I.""m~ the o~t.,. Im,l.,. 

lh~ UBI. "'''IOlr''''''tIIU gltt L1J mm .... d I. ~ I mTtl .• " " l""'li,el,: in II 

Tlahl r.h~ 01 lI't ",on ~tTiorty tIKI !:i.e t~~1 UlIIl. 101 ib~ I""gth, 1.:12-
)Om. fl<t 11>& htlc>h\ without t~~ "'-')< •• ntI 1.~Q mII'I. "ill, 1he oon'\er, 

Tbi, ., ..... ,..,. i. ,1_ly .1li..J. .... 31 . "'cil~" 1M on!! eomp;cuOll. dill",

"""cc bel_.,.ll the 1'0," t .... J ~ 'lUlll. 0N"'lI', .... "'~ i.oo thoir longitwlin.1 
di-....iton. C.oIbl .. ,i"-ll of y,t.r m"'''T'''''''n~ ,hmo, tloot Lh., '-lly"," 

"r J/. prtdvdlo.rt . 1 ... ". o<,,,<rtt ... bl, lonce' th1ll t.lt ...... of .'Ii. ,ftc.pi< ..... 

In nth..,. ..... ["""1.. ;"1<''';'''' ,11..·10 vI the t .. u Ire v_tud[r .Iil". AJ; .. 



rommoll but not eons~llt o~c.plion we ill'y point out U,aj t he dorSiI 

half of Ih. antcrior edS' """,Uy fonn., more lll!>.rly ~ right '"Sl" with tho 

dOrE.I oilge Ihm in ."it. ;""'pun,. Compari ""ll of .pe"'nli:,,. th, l ret.i" 

any po.!! of Iho outor bo rdor brings oul ~nolh<r ')if!c,"",,,,,, n,mdy, Ih.1 

tbi, oord.r i, n~tt.r in JI. podllC/a Ulan in th. olhol·. 

Two 'Ari.ti ... are rocogn;zed, on. relati.,..ly long" thAn Ih. other. 

:\0 oth" ,1iJT=n,,~ hA,'o bo:::n ob,en-ed. 

OU1lrrWCt.-Salllc •• )1. in";pi""., 

Collodion._U. S. "<!tional )f",."mn. 

)[""TmOI)O~I)I""" ~.P.T,">:~_, n. 'po 

Plat e LUI, ~·ig .. 1-7 

D'«:rip/i>Jn.-Tw" nlT ... of tho typi cal TOllnded li~d hH. lh. foU",.." 

i~g dlll>en,ion.; le:nllh 2.20 "nd .2.37 mm., heigh t 1.~ 8 ' nrl U·~ ",m., 

1"<'.<pocti,€ly, Tho larg""l """" ;, _,bout 2,~O l>lm. in lOllt:ih . the ,mxll€>l 

.bo\11 2.00 1\11\1. 

'l'hi< .peei .. ,I.., i, more clo,""ly .11iO(\ 10 )f. ;"d pi'fts tl"1ll to on)" olhOT 

MW knowl>. II i , .hnrte:r, IlLO'" rOUIlded ill olltliD<', lI"ilb Il1(l'" obl\'>o 

""'diMI IUIgI"" . honor hi""' .... , ')'"110..-0;r Illlr):in, l furrOll· •• ~d I" .. ~p" 
turn.d, Jl~ttor, out€> oord<r tba~ i~ lh.o.l . ped"", 'l'ho inflated uPI'or 

par( of Ute middl" lob. 01,., i. mOTe rounded, but tile lIla,1 'triki ng diITc.r

."ec I"'r'Am, W t h. "uk, ,mb", 01 lb. (",~,e~ pui.. In .. I . ;"cipUn, 

tho ,h.ll "f1n(1(llh. ill tIli" it j, neatly rebculltOO. '1'h;, ornam.llt i. 

pt.inlr .;..ib le und.r UI. ordm~rJ I'''el .. lOIl • . Th. "'llvo~ity of II>< 
; uxu,," u .... hol,;, . ,,,,,,wha' los. lha.n in oilh"" of it. _",i~led alli",. 

Jr. i~'~l'i,,,,, md Jr. pr<>Jud,,- '1'h o middl. lob., hOT",.r, j, qUll. as 

pl'olllineut Iud mort wu~dod than in tll~ olher l~·o m.mh",.. 01 it..; )<Toup. 

Wo Imo ... of no other Clmton ' p""i ..... ~'ith which lho pre«mt fo!"m might 

1>0 oanfmed. A poosiblo .~"'plinn i, lho l'1<thoholbi"" "rn..t~ All lJppcr 

CI;~lon lo""il. In tha, ' p",ic<, how. ,"." tno .urla",,;, Ininlltely p'tnclOle 

i ..... t""d of [moly Te\icuJ..le, .. ith ,moiler rO lllHl oo hal .. , II hek, , IF.0 tl,. 

flagellulll, ito medion 1"00 i, I""" pr<,mm"" l . wl lllldofl~"d on the j""'teriur 



.iol~, Ih. l1>td..n .uk"" Da,row., and \" de,.J ."IJe. roo .... barpl)' 

f""'l ~c<: ,I. 

O~~""""t •. -.';o"", .... V. i~ripi ... ,. 

f'oIl,c/"""._U. fi. ~ .t>onll )!uII(lum. 

G<I\~' r~nMOIlO!,~Il(" ". .... OOU. 

0.1>.1"<" prlw,li ... in .. p<rl, 2-.0 ron" to ~,O mm. ;~ kngth, "tongl, 

(>OlIO • .., "illl r&tru", na,,,,'" ilot bonier, dt.dopod ehieG, On ;!'" ""t.";ur 

'Ide. Valno uni .... loal.c, th~ 01.1<01 n><d(~n ih po.i<I<>u, ed cnding 

ohUqutlt b&d ..... rd from u.., donal «lge about bllr ""'* u.., nln><. 

)1..([i"" lobo rnn-p:l ..-,th 1Io~ I""'ldior !.>bt, dUlln!"ithlblc only by a 

d;r~' .... ~IIi '" JUI' b.bind u.., SDk.... I ..... ~,i~. 10k lndi.lmgoH.h.ol>ly 
m~,go<lln ,h.,~ 1 eomnitJ "t lite .",1."" An l-<o h»' I",", .... Dbally 

I. '" N.Vi~IIh"" u""Vllhlt II i. ~'''P''rh""a1IJ ,,,, ... ~ hat lugE" and 
I .... <1cdlLod lUi! "",,,,,,,,,,1)" bcl..o lbo 1V.:11" -W I •• h.hko ut<n,i<w 01 (bot 

"...jiln lot... l!tood p<luch, II ~ny, n><:rc1y .<lrl, . llgllll..y to 1111 hOJgM ~1l,1 

""n,·",d~· (If Ih . p",, (<<io. holL 

O,,,olype.-J'lttll<lbolbiu lypit:nJ;. n. 'P 
('III" ' l""'ic .. I""Dd in til" lo.or put and /Ol\r In tl,.. ul'!'rr ['Ia.t of tho 

Chili"" ~",up \" e"'~rn :,.oortl! "'mo:.it Jl.. 

Tt .1, .... \4 be ob.e .... <'d Uut I ~moo:\ p<lll<:h hal ""I boen ro-iti,·.ly ~

Di&<:<! iG l'ldJ..MGlbiJuL Of fo",..r the 4,.. '[)"cia Ibil ml~' br ."""o"bod 
(or "" 11 .. .t;roond of ,nmfIit; ... 1 mllOr .. l, only I Cft' l{IttlDt<:nl of each 

boi" . In_n. Birl Ibi. <"Planolion ....",.. ilwllOl".1e In tM """~ of lite 

re"-tinly ab"",u"rl 1'. IYfNaIu. H<JWe."', otudJ of DI.oJIy ~_D' of 
tb lmu ""<!l!' .. t. u"" !he 1_ "'XCi, tI,,,,,;!), woly di..tiD!",hhabk, .,~ 

""','" 1 .. ,line"nt ", apP""l'In<c Il,.";, th.,~ '" Ih~ lypl .. 1 ,pori" .J 
.;la'l~o!oolbi"", Diti",l ,.olllvari""", I!«IlI lO ~<t.bh,h tbt .."M 'l""" 

mOllo~! ['. lypiilOli. a'" . ligMI! f"ll'" ill ili. 1""'1-1'.111.01 port thon tho 
oU" •• , P,-obo.bly Ii>co<: ,Ii:;ht\~· lllO'" ,on(ncO&e ~~l\IIIrl,' , uo lemot. ,nui_ 

\jd",,1, of the '!pOCiC!<. 



rr~1'1l0MLlJ'''~ 7yr'(:.l.LIR n. ,po 

Pt.te LII, Fig. 21; Pl.to LUI, F ig>, 28-3:1 

ll",oripli(m~lensth ~ .. ~ to i.O mlll_ ; ilOight 21" 2.2 ~ nun. Di""'ga-r(l_ 

illg generic o)l"o&n ".hid, il .narc,. .. ilb I))" nth", .peel"', P /,liw"olbiM 

t~picaJj., i, di.tin~"i,h,d by iL. dMin," d'm. I Ingl .. , ",!lOOT MlOTt, obli qlle 

.TId }XIft.rioriy .hOTply ddllod modi,n furrow. =d grc!O.t thicl<:u ... or tll0 

.nLerior noh', the "udace Ti,iTIg , lowly to a ''''"tOO ,ummit ]0",,1,,1 nmr 

Ib" middle "r Ill<' . TIte';or third Awl II",n d""",ndlng .hrul'tly to tl" 
borde!. Tl," l>nrder i. wi,le 'TId weil (ldin"d OIl lbe 'Ilwior '!'ld, btlt OIL 
the ~e.lHral ano portHior ,jd o< llnlil il .pp,,",ob,', tho hindoT <l()C"'I.~glc 

it i. n~rl"<)"'OT "",d \= di.tilltt. 

T he 'lJ",l1 ou!'"\·oo ",..,,1 no.~ the ant",ior margm doublle-o.\ .opT"""n;,, 

tho ",,,,,",pending TOC'Jr,-iTIg pH' of the" whip .l.,,], " of txpio.\ 'ptoci .. 01 
_1I""I'!louollJi"" . COlUlnonl) it i, inju",,:! QI brohn .,. . )' ill Ir.,.;jllg 'ho 

, pccim""o Irottl tho W)J.!y rn .lrix. A oi lllil.r {",1m.., " d~veloped ill 

c,lr.m< mumor in )Jon""""ia ('.l~,,- UIlI"", '~'ig_ ~t, ... hid, i. Olio 01 

"",,,,,,I .pcoimon. Lhal dill« ;rom oth o," i" ~illg ;"lkr i" Iho po.t-venle.1 

"'lion, ,bollld provo 10 bo tho 100ll ,l. [oml of !hi, 'po:'i"" then i t i. 

eithor 1lll~nol\'.I! '" tl,o n l,,,,, of the h'" .. ~"" oro in,li.lingui,n,blo. 

()«",,,',,, ... -CL'''-ro''l. On e of \ho 11100' dl.roct«i,tio, nbulHl." t, .nd 

googrlpbi".ll}' widely di<!IibuW [" •• il> " f tho ,II ".l i~" b"lbi"" tYr!JJ! "'no. 

It """" T< in tho ZOlle n .. r C"" t ('acop<>n, W. Y • . , Suc Mile HOIl' '', ~r,l. , 

Hollid.}'o!Jurl. P,., Ind in ,ond,ton. of oorr<lopondi.l!g ago ~t ]lig %:)nc 

G.., IDd oiller pJ..cc. in YiIgini .... llld.1 Clillton,::<r. Y. 

tv/l,eli""._lJ. S. 1>-.\;", ,.1 )fu"""m. 

PU'fllO"O"'"X" O",UT .. n. ,po 

Pbt. 1,111, l·ig .. 18·20 

n 'J!,rjl'/;"".- ullgth, 1 .~ lllm.; )joignt, 1.0" mm. Thi. """"iN i, 
•. ,,,,,,i.W .,;th rJdhooolbiM /1""",1" but i .• =,ic1oTObly ,mall ... it. 

TAI"",.m mo", Honly oom-"x, and thoir con,'"" ,uTi."", aro co"ered ",-ilh 

, nu n, el<""I)" """llgcd PUTIe!" fanninl' 0 llo~lly ",lienl~L ... l orn. nH,lll._ 



63, 

\lO<l. Tbr P<"1 .. i .... furrow li.~ In mort dMlnitt I .. h,an Ibo.I1 ill 

P. f/" .... Ii#. Ih. "I"""" !bowi,,; In thl1 ~Dd fl~cr rupot.cb • d<>eidrd 
,.,. ... m~).n(lO' to ."'MI~I>b.lb"'" ,...,...I.sa, in .. luell u.. POdcrlO. f"rroY i, 

y~1 Itry """"" bill ole'ply impr<u!I,I. Though tull] di!tilll:ul.""d by 

,hi m'~tiM\Cd dille,""",,,, .lld e\''''1 IMUI;h ~. M,.loUllcl il '~redIOllt U, 

Vl .. -. II,.", In "Minel goner. it 1. "Ot to ~ ~'!I.1m (h~t the " I.how; ill Illi , 
t oo<; uo 1",ly genetio. :-f ouly 11, >Im, klucl o! .... 1.1io .. <x\t(, b.b.""n u,. 
foUo . 'lnll P. c~"'i9 '1"IIlUld .Y "'tigo~"u" ..... t ... ·I.b<lt~. nO'!r'~OT, .y.t<mati< 

do.es!r.UlluD 11 ,,_"cily ",or. ~T ~, .. Oil ... . y I~d .!tiC,:'"!' '" t hat 

~ "fh !nt~""' .tlonl utlOlll', "","",Iy alit.,,] p~ .. Ir<: tJ) he erpecurl. 

Q«wn""",,-C. ' ~"TO". On~ of tho T . .... ' >"".,'" in , lIa jV .... j~""Ibi_ 
I.,,.,u JolIe,. our BolHd:o,.burg, P •. 

/ ''''lttfiDoo._U . 'I. Naljono.l » ........ "'. 

l'Mmm<",u,,, ... ~" ' ''AA ' .• n, II' 

I'lal<o LIn, Fif:!;. tJ, h 

I)'$"";ptill".- J .. "glh. H, Ill'" ; holg~t, 0.9 mn,. 'l"lli, Iu:., tho ",mo 
)",,,<1 of I".f .... rolic ulalion •• I'l.I~.hlb'lIII .rmlla bUI dltf.,.. in it, 

out~~e, wind, is more ,lo11gol. "yol. I II '~~'Ileo u. IIlo'" Ilo .. l) 'quol 

ill height. ~'Ilrth~r, th, ,moll . ""Hill;: i" ,t boh i'"l Ih. ",odi." .~lcw i. 
mO ... ):Ioom",." t IWd "U"'''~'. bllt the p<lll<:r1or w l<!u\ !I no l><,tt.T 

<koY~lnlot<1 Otlw.c dilfo""'",,~ are n~ .... lr (",Ikat.:!. but tho ....... i"'.n. 
r .... u.a poorly prHU~d In I"'"",t Ill"'" drtJi, 1od ~m""ri>og>. 

Q,."....,.'~"...-Cr.I ... ")". '1 .... typn .r>d only ~no .. n "I"",;m..,,. ~..,re 

10000d .L CumbeJbod, Nd., ~bout r'-f I""t ~bo.r tho "'I' ~f 1M uodM"]'l'i0S 
TuICll"," WlDdl.l.on •• 

('oll~'I; .... ,-ll"'J']"I"l I':ro10;;,01 Sun ..... 

PLE!'HO IlOL~"1J. [Olt"lQUA ll. 'P' 

Pl. l, LIlT. F~. ~ l, ~2 

Jl I .• t"'iflion __ I"'''glh, SA mm. ; lloiltht. e.o IU,U, Thi. I • • imilar i~ 

f'nernl 'ap 'ot \() Pk llw1M/bi"" o ..... ~'" bul I. l~~. lind hAd _ .mootn 
."rf~<"<,,. The p"" l~riur .;,1, (,I the ll, "'i~ll 6uh, •• 1'0 i. UlUP<"T. 



dl .. ~bjer, 1II0Te 1Io ... ly .erliMll i. <I,_li""" alI<I ~~tol,.j. '1uil< to II .. 

dor>al ed,Ire, A 'Iriking <lilIrl"l'nr.e i5 Ih, 1_'''1: of •• hI>rl"l'int or nll<l, 

"" Ih. d,,,, •• 1 od!;'l ":!.If'1I'ay l,tl~n Ibe l!lfdiftn ..,1.", and tb~ anurio. 

,1Ot,.l ' ''1:1<, 'l'lti. nod. i, onoll>" fCllI1l .. ihlt ,"mind. ol ' p«·i •• of 

:Il~tigowlbi,", being found in M. jripl,rul~, JJ. ,,~, .. i", ""0 M. ;,,/or, 

m,di<>. Thc whip-I .. h W<' ;,. .10 .. 0'1)' oovclopod. ffmvC'OT. on ,,,,,ou!ll 

of the p~di"ol .bien"" III tho 1",1<0";0. f un", .. tk- 'P"";"" mll,t he 
rolorrod to 1'1",IM~(,j}J,,", 

O"""","'"",,---{:UHM,.. ,1I""t~(.z,klb"'" t,~ ", ... on Wil~ C_k at 
('nlul.:-rlo"d, lfd. Apr-, .... tly ~ tpociN it u"'. ""I'] few !;pecilll .... and 

.11 nf them imperflcl hl.nng beetI obto>rvNl 

('all.rlioL-Naryloud (l~lo¢.co l Su .... )'. 

,PLl'TlloIlO)LIIJ::<O ll'I,cAh)l. Ip. 

:1'1". LIl!, F'b'" n·t7 

Du'cn'plw...-Lcnglh, ~JI mm.; b.ighl. L" .<&1m. Tho 'pe<:lli'eHO Ill< 

,..hi,·h Ihi' sr .. 6<, i, loundM '><>CII ' in ~ u ndJtolle wh .. "" I_il "~I~lIt 
h"" !uITered cons;".,,"I. di.tortio" through lute,.al pt""U' •. Moroo.tT, 
\lro teItu,," of tho matrl:< i. \0<, em,.,.,. to p~tye nllllO' d.IloiLo III . trlll,lun! 

ud i llda<'< """";!lg_ Howe,..r, the bud I>tl"'lg£ 10. ~l;.;\';\k Clintoll "'DC 
!1WJI ".h;~h l><tLe. ""t«;"1 i4 not \0 be Up.,de'!. Thi. "''''''''' and 

~oJH or tho d.oin to "'@""'r!he('ht<'D Oal ..... .! "'uo~,..; fully u tho 
~l in !taD<! P'"""ib! 111&1' ~U,ate l ou&irnt exc ... c [01 illt"". 

dlll'iDg nn- ~"""'''" on matui.t that IrOlltd ordiuanly be ...g:ordcd • • 
uu.orlhy 0( d<!>eT'ptiOD_ 

So, hi • •• CIID be ru,lrTm~ 1'I</A9Mfbi ... lIII .. ola i. alhl'd to P. 

/,~;", dill'"",,,!! {",," it ..... in1y ... ,II JOD~"' and I .... JlHl"-.idod u l"" •. 
AJ. . .... "11 IL~ bilobo.ti'~l of thr .,1, • .r,d tb. """,,,:til,,,,. of i h .... ~ 

''''' bot~ doeidedly 1(''''1. .. th .. " 'n P. 1~I"I'<I1;J o. ill uny ofl,"" '1""';"" ''''',. 
,.t."oJ. tu Ib, gIlnl". 

Oc"",,,',,,,,, .-Cu,,y.;,~-. X,g~Mlbi"a ,"",,,,.1,, '0"0. 'l\,II_~Jlt", t t',,". 
(:Rp. 'j'\l'IUron lit., 1t m;h nOTlhw",( ot ){e" .... hurg, P., 

(Toikd"",,_U. S, Ndj",uLi lhllrum, 



Goon"" 'LCEDlM.' J ........ d "~11 

K'-'''_'''. ~ .. ",)UUIJ. II ..... 

Plak- LXl, Io'i!!. 111<1' 

D"'~'>rl"''''-L<-{)gth, 2.0 n!m_; IHliglll, 1.1 "'U'. Th,. i • • no.tly out

lillc~ ' I"",it. ~'ith nOl dy e'lu :d "1La.;, iharp JOt"'! ~n .. l .. , and nn,mally 

dt' ~'op<'d ",b.ti<ln. 'l'h< "",dc, i . ,..~II ~"\ '''''I><'Cl on 11. ",1<1.. ht l!arro~·. 

ou th~ ... "h.l lirl.. In the fel", I, tAt br<><>il vn~ r-t. h"l U", u.ual ';"', 

form, , n.l p'"ih~n £< .. IJ.~ j!""-U .. II '"'l"-'rhlfoo .,,,,,,, .. h., u",r;: !,romln~nt 

ud l1li'"' r""'-dy Olll lln..l. th.w umol 'l' ....... gh. rcr1rcdy ts" """ >I""'i .. 

or tile p._., ..., hA,-" [OUDd no u • .o;l ul.lrll for ;1 am,W{! ru., '1""''' 
billlcr ... p"l,h.h<'ll K I...w.d. _odi (Wdlr. ), on urI"" Manlill5 'p«:lU 

In KtIF .1 ~ .. ,'1, it • • 11ft]' all LDJ. In W.lI~r'. 'per"" u.~ ,-".n ,ulo"" 

.. I'''l!'"' .... 1 ILo .. u,};. ... and prolll .. ~1;~"'11 ."It~""" 

,,"'· • .......,..-W,,'" Ctn:n: >~ .. , .. l'lf)~. ri .. L~ (~ ~ f"'l ~""", "" ... ) 
. r..l f hn!.6to<><', )I ~_ (18:il f .. l .t.o" h ... ). 

{'"11(~l>IIn __ }{A1j",1l(1 f; "'logi (~l SU1'T<:y. 

I'l.t.: I,n, Fip. 20·2~ 

IJ'~;'IR.-u.. .... t1~ 1.:1 "'n!.; h«ght, (\.~ mm, Coml"'.",l ... iLl, 

LM lypl('!O l fotm 01 tho ~I""'ie., ,.,.;"t)' "1'''--- i.I .horl~r and h.,. 1_ 

!"'gul .. I, f<>1jnd .... ""tIi".... Anolh@, diatrt" ,~ lin In tho antcr<>--dor>.o.l 

'I"~n't, "bl~b Inola.} 01 bfing .... tl, oon<t .. U In K .• ~nr>.li. j. Wl!btl} 

OOUt •• ~. '1 b~H it: • "njlble lbii.,l111J! <If lb. fluf_ aim beJ"" tb Ihe 

mc'<l .. n 10""_ The mediln ,-.1,..,. i. d""p. I,,,,S', ~n~ ~"rIJ ... I; lbe ~Blnior 

.u ~ U. 10 Ilk,.,,,,, .1",p . "d rum" .""'nd lbo· nll.l"", "'te, "'hiLh i' 

rd.lh. ly P'(oTIl inOllt. T ho "",de, i. ,..,ll dt'<.loptd oIl Ih' pooler;., ,,,,d 

I,u\ be,,()ll'''' rather m"o~nil<, ill 110 'll\~ror\tll<rall~~IOJ1 

Occuo",,,c • .-Wn.,.. C., . .,. '''n''.j.~lO:<. I'lilll,t.<Jll~, )lrl., 162 a,"llS! 

In:t Ib.\·~ b",o. 

C.'/'<rl,'M,-)[.\rybnd (lro~ioal f:.u"C)·. 

" 



Kla:Dtt.~ IA IltI'ZI.l>~! '" "J'. 

PIaii' LXI, fig. i'3 

D .. ,.,.,'I; ... . _r...,~gt)" 2.(Ill1nJ.; height, 1.1 intI!. Thi, .;J"",i.~ i. ""." 

r'W,niu .lI. ... "",,,.;._ .. b"<:I1 D!ll;nlll&n . pod .. (:o.:x"" l' o" y) Imj 

tho IIl I,'; or" 1Iot .o d""p .~d the bnrdtr unll!(l . l",rply ,I OU1l0.1. Tt di!!e" 

frt>,n F( .. ormali.s in i to I ... re"ulorly ~111>dc<1 imd . nd ",~\Tal . id"" ( nd 

high bul IlII.riorly 1_ .hupl y dcn",tl modian "orJ~. In fad, wlh ~f 
1M 'uld .n! .lhalw~·"" 

Occ","~"Cf.-l("h"""",", '(IIIlI .,tlro!. l;'into, Md., 100 f .. 1 ... m •• th 

•• 
C~IluIw....-Naryiand CkQlogi~l1'lu"tJ. 

"KLlJ'T)D"" I. (:\CU'9:l- r:<~I~ D . .lp. 

Pl, .. ),XI, 'ip. 2., :u; 
l>ucriplim>.- rClstb. 1.6 "'YO.; h!'gllt , 1.1) m1"t1 . Simlla c fO Klad,";a 

",,".,.1 .. ht i, Iolat.iTOly A ,~ottcr .~d hig~t form, ",ilh luget ud m<lr. 

p,od ... ~1 .10 .... 1 "'gh., ""',.., Mull' ~~ttkRI !eehl!~n]u ella;, .[,.il;hl.cr 

f l1tro ... .\, '01l1,.ny obooldc bn",kr, .",1 in !i"nc"tKI 8'",,.t<,, Nl" vexi!y o! 

,.1;.... Tho I,No<! pm,,']' i. "0" largo bll t 1I.1"<lly Ao p","';"""1 OT "" 

dr, .. 1y ... Uj""d., "' K. _Ii.f. 
Q"","""A«.--CW;l"<)x. (Drtr-Jjw. ('/<Irt:. ><)lI~) . On~.nd on~. 

M.1f mil .. " ... tof U..,.t Cat"l.pon, II'. V ..... and l ".j:~noonl, J'a. 

ColIlKlioR.-U. t>. Kahona! lf ~~um. 

Kl~~U LO"~n". n. "J'. 

t'1.1~ LX I, l'!1t" 30. at 
D',n-'pl.".".-wg/h, 1,S 1lI1l1 .; 1I.ight, 0, ,!", 1lI1D. Char., lori ",,1 by ii, 

1""l\"i>h f,m". "" boqu.1 end" Ill<' ,,,Ieri,,. being bllt . Iightly I" ..... t],,,n the 

pc),\l~rjor, "nrl ,11.110 .. · po<lor\<,. Aul"".. '1.'],( ldt.. i. n,y binll)" ""n. 

l iulled aM""" t ho >ent,...] )' , lL, ti m. 'UfI"lrCiting Zygob'~rVh;", fuWOTd 

whi~h Iype it ... t...",l!ng. It (0;'<"1\,"" as tllOWD in Ih . lig"","" by thDU<lnd.! 

nD «trlain ~dilljl; ph,,"! in t),e 10"". Willi Creel. r~m,.l;"n at Flmt. 



'" 
_to nOM 'bd, of th.,.., specim~ .hOOl', b.". ptrtiu.nt th..., """". 
t'Od. a .. ;ll minor ,1.W]" 

Oc",",,,,,.-Wrr,LO PuJl][ 7t>RlIHIOl'. Joyer parI. YllnuIOll<, Md. 
CQIlf(Um..-lInyl.nd G"""'wcal Su:.ey. 

J(.I..c>'.II",..,.. O!\RC1lK~ ~. ~p. 

Plat. h'-::I, Fig •. 26-29 

n,lo:nl'!;'_.-I.enllth, ~_5 min.; hoit;M, 1. a ml~. 'l'h. outlln. i~ll i. 

,1iltiJ,tti 'e in litis &~, but !It<,., .... oth", po!IIl"Tlti~ • ...", mOT<! l'O. 

,,_~ tb_ i& u.. ""'apo.n.ti,ny 10. ' OOIl'~l ity ot tho ... ,""" .... cr· 
CffIl"" wlllo_ 11." iDddiDi_ of ~u turron .... d Cf\4UqU<IIlJy 

0.I1I(l the "' .. '""" lnd J..:k of delhoitioD o11h. I~ber IIId lha t.Jri<i< «ill:'" 
.... tb Dt'tlba.o,o:l.og bonia. So fat H the 1,,0: ." 100111011 "." hr d.uT
IlIlutd 1t 'I!Illmoh 01 .<p>ci .. ",felT.,j to.> N«..II,owlbi.owL 'l'be ,Wd~lt 

lobe ,uight be d<t'Cl"ibod .. oboo",..)r lnYf..v:.l, ~ll .. ).J,;1o 1IIrJ<»\ ... d 

l.ten~1I1S!' Intel Iltf vonlnl hoI! of tho ~Ilv~. Th." theft 1,.1"", l"",t.rior 

,id;!e ~!1till1J . 1 In Jl. nrgi,,;~ ond oth.r 'l>e03ie, or it. ,.m,.. In ou, 
opinion thll ""trAoOO i, ,,"lly • lru •• ally O'! )fMl;gow/"",~ th." of 
Kllld,ni<l. but OI! ,"",,'Nnl of lhe gene"l obo<:mity ot it. eh1'''''(':'''' oml 
btcaUM til. only IQ'" .bout ... hioh (lM "',y bt .. ,b,ill i, q~it" ob.i"", I, 

th~ humologue of tho ow" t.l"-.. ,, tilt ilfo iuk, in XW. .. io '1ft I .... ~ rr<~ 
v(,I"" . lIy ~ltoCtod to ~f~r ,t d<H,!>tfully to !h~ I.U,.. ~,u .. 

O(cw>WI'oo.-CLJK'Im'. Tor 01. F .... u1ut<, .. n ... ",.,."." one·lu.lf mit. 
,ourth"-06t "I l'n.IIk.-oo..n. Pa. 

Con""I ...... -U. 8. :>i.tionl lfn"""m. 

"",,II> WELLERIA no" ,.nUf 

l'om> "11(\ '"I>ol;on uf .al . .. or milN NUlhllly " ill lllaJ#Itio In"', 
".hkh il ditren;n the,hondor of II", ""t.nJ .,.."lllng ill II", ["",.10. 'J1I;, 

,uo;tead 01 furn))ng " d. rlnil.ly onl1i" .. 1 l'I<go ",1",,,1< "nd prom;",,,! 
J><l"cl! e<lYNlng the p"'Ulrior two_third, "I tho >rnl .. ! .1"p<', 10rm •• 10,," 
uu~eflne<1 & .... IHng t~lo:ing in neo.rly <>,. '!"it. Ih .... 1>cl. 01 tho •• ntnl tT<J

third. of tb. nl l"M. At lhe \:.80. il i. oo,upTWfd ",,,I .ligh tly cy",hlng. 
tile vfntn.l ~g-e. 



r,. ,,,,, lyp •. _ W,U,na obiiqw. uc,,' 'p.,,,i ... 
'J'hi. illw""ting genoric t)pe, n.nl,d in h<>l>0' of l'rnfc,,"or ~n,"rt 

Well", i; "p",,,,nhl by au abllnd.n"" or ,peri n"" " in the TollO lo,...)· 

limo" ,""," 01 ~!ar}I""d al1d ,,,';gh ,,,, ,.illg ,t,h. 

WELLE"'.' onLIQ"'" n. >p. 

PI.t. LY, Fig •. 6-10 

n "'rir/i<m-,-,hcragc length, 3.00 mm. ; helgl1t, 2.00 mm. A b rgp 

OIllra<x){\ ;;J'Bel ~T"I high ",it.h III o<I",nlcly "lJ);e, v,lT"" ,horl' ,1", .. 1 

nlLglo" ",iih "m ",d wn tul olltlin_, ,-orlieol . nleriar 'irlo mor< ob m""ly 

' lLg" l~r 1""tcrio,l y, u'c rOTm., . ~'~ole therdore ,.",iTlg, obliquely bar\;

",.r<!; orm:ler l~ick .1 and no!! 10. allgl '" "fltrowiDg tho"", 10 the ,-""t",1 
.ide ",hOTe il i, ah ... },. npproei.b lo bnt u.uaily nol ~ eon'pieuoll' f,alnl"<). 

Yentral "II!" Ihick, rl"""nding .brupUy from (he horrl er to 11 .. ,m'

t~'" "rlge. Th~ "elllml ''''"I\in;; ill tn" (e'!tAI" uurl"[uH,1 .br",·, 1o,", , wi 

TCTy oxl",,,i ,'c, oTerl,.n gilLg the Telltcol "Igo , lightly. 0" ,.el l-l'To .',,,,e~ 

' p"cimcm tb" surf"", of thi, . -.-01 ling .ho..-•• llum"", of 'I'" 'w l.r umllged 

'm,l\ pmlCl." 

' ;0111m on thnmghout tho 

lurm.lion """,,;.ll}' '" th, lo"er pul .1 Key = , W. Yo " Gu"hopl'l'r 

flll n. ueU II'Ul"l<'~, owl oil"" U .,),ruwl to.'Alili<3. 

Coll,el ioll.- )\ ar} lawl a oolugieol Suno,'. 

l'lale LV, .Fl,,'- 11, 12 

V OlIc"TiplioPl.-l..cugth, 2.2 nun.; h"i~hl, 1.2 IUlll. II i ll! lh. l,-- pieal 

fOT~l of tilt 'I"";'" ~""\1 '" feTor 'I""" lll<n. of longer ,ai""" ,,-illl Ie", "on

t"~i)' ""'TOO onlhue, aud mo re reglLlorl} del'eloped I>or<\". 'J'I,.", ore 

pron..o"ollj' di!iill)!Ui;lled a, 0 ,'oriel} uurl", ll", nOll,., /o,,!!"la. 

Orcurr,noo.- To,,"010W",,-Y LI 1<E'I"OKJ:. I.()wer P'" .t 'K0Y,.,T, WCI5t 
ViTginia, P"no and <.riou, ull",r 1J:nrjhlld 1""1Iiti, .. . 

Co]/"I;on .-~rHylall rl (;{'(l]o"ic,l Sllney. 



6 1,. 

WULi::I1A ""UQI.' n ., 'U~'1 n. ~~r. 

Pb", LV, Tlf. lJ 

[l'·<rjpl"'~._),.ng'\h. 2.00 1I111l.; h"fhl, 1 .~~ mID. '~'hl. v'TlC'), " 

.. hlt'!l~u,,],cd b~' it.. dQl'"llJ c"ll\'or~i~, if.",;".1 "Ulh"o!f ,"d " lui,dy 
,l,ed tonn. 

Orru'rr""",._'l',,~,,wnTr LI.~ FJ'I'(" r, T~)uT p'" . t E:O~"'T, W""( 

" "~,,, I., I'i~ro . "d \ u;"u, ,,,b .. M uylall<1 1",,,,),1,,,, 
('"1I'<1'6~.-\r. ry",,,d (]~l«<ic .. l J",\1TI'<"" 

Gal"" k Y u~"-ov~s J~"'" 

lillie ,.It .. or /0.' yn",,,,ad~\ .liIr .. ["01>1 t""". "I Ir tUtrio. o.u<l El,,*,' .. ~ 

... ~,rh .. 1'I: ~rdtod ...... 1.1<'<1 .. oner., in urillg lu,hort."d rn:W1 ..,It<-;; 
"" ,h. d ..... 1 .1""" ""id~ tJte I"'ir of l~t:)(Or """. "n ~,ttt.r "de of '~ 
rnt:'<lLIlU .,1 ' ...... 'rio .. bl1~ •• <11..,.1 ill ,.-~t'd<->IiIIlnd 1(',11 .. """ 1",,= 

, ttln , .... ,'Ihe, .,,1 .. ; b ~1 in K .'I" ...... a.. tl .. ],,1..1'011 01 th_ vo}," I, "" 1M 

.-1")0 more ,t'i"ll~ """fin...:t I<l th~ dn,...l .J" ... ' hnn in the l~.nlioa.d 
rel.trd ~.nor.. '11,.,.., """1Il 01 .. , lo ~ "".1.;)1 p"d)h, ,,I; ,,, "k>ui lh. 

~T''''rplll! "f lh. "AI". Oil IlL< wntul !<lg. th., .," 1'01 yet rul ly uuder
'1(1(>(1. Th, f,'m.l. rorm of the I,po 11. ~·JoicfiJ""ft' ii unkl10lrn bui in 
/o:I~.lu~ K.,.",,", Xc.",., ", hitl, _m' to hOI' All (h, ChU","'Ti.Lic 

f",Itt ...... or K)'Il.,,,,,,k' too fo,,,,,l. )", •• ~~"(y I.'lf" 'It<,ngl! ~~""~ JIO~{'lo.. 
h'rr t~.n ,,"'al in lo.-I<l"f",,;" .nd quit<: <.1 'I1" ""'t I,on, 'he u,~I~~""" 

.,.-~IIl",~, lho \al<~ ' " th. r,"",.I~'orQI <or Ir ,/lt ...... 
'I~,.,.. .... ,.,0 'r"";"" ill it.., S,htrt.n of lr.~"'nJ II,. a.., '!'"t< ........ 

I.,n], ......... beT!.· -..:it~ at..,.1'( J.'. "i("Il"i. 

r;"~/'r' 10.' .... h1b<omi J "" .. Imbllh. D ... o~ l.n of F.1t!\lan~. 

-.;:, ''''''''''-' ~".'"Tl" n '1'. 
I-'IAto I;"', r4l:~. H·lf, 

n, ·,,,pl;""'-'~'·"'A7' TO];-., \,~~\o. I.@ ~L""; hdg-hl, L~; zn"'. Di,

II1li'""h,d /tom K~"""".)~ iric",..,if a~d Ill, ' :'''01"'<'''' /[. Ci,,,,,,,, by 
,I I M~rt'" ill!O; ..,,,] oubpnl'l<'"AJ fOY~I. 'l'b~ Tigh' "hi .. "."oJ in 
t"~ 10111>11, bo, til. vomral .Iop~ " "'" Ill, ....t;;:~ b,.",,,lly "",,,,ave b"t pro

;"'i. ",mpO(u~u.ly b.)"n(l \1 .. l;no ~f • ",;ulM eu,<'f. '1'h;. !f;""" the 



'" 
obonmJy jhe-41ffi 0111 hut rJ .. t J. rll.l'Ild#.il!:ie ~r the tpoci .. alItl a .o.y 
'QncmtmOn I .. tu,~ in octTl<'Od.. l u lho! Id • • aI,e tho (-1,.",ui IJ in ti,. 
,,,,,Ir.l .lo~ i. p"",-t",,,lI} "·"nlll,;!,, tt11 l'ro~J. ,,"ng ","T,ly ""run}',t 

Itl'1l'ghlonoil Ldore h<;nding down 10 II>. Id;!-. OIJ,';"""]y, lh. right ,·al,'. 
Onrlapl the fT"" wg." of tho Jolt. 

Of.cwr",,,".-To,,oU),, ... ~ THIESI'01<I. }.(I"« purl (US f", j _b<,yO 

La .... ), Gr ... slwPl"'r Jlnn , non HbCNk, M uyl,,,,d.. 

('oll.c/", ... -:l.IaT)''''' G..,logkoi f:.umy. 

Plaw LV, rip. l~ 
lharil'lio".-I"1lg1h, :&.00 min.; 1o.!#I1., 1.30 m:m. ,.. l..ietmou i. 

~ho""""'nnd hJ It;; ;;e]~ i ...... , Qulline, utul, "'Iuor .... m, oc"lIDliruo le dar

",,] .ngl~ and auJx:.rinate 1ob0:5. The two modiAII lobe. p1'Ojo.t ""JOnd .he 
do",,] .... J~ oIId ,h. l"'rlt~r fill ... nlIlch ,m.lI •• aoo .. Ii n ... )'f lh. 

dore.l <id. 01l1"l''' oJ;,lindly 10r ...... I. 'lhll tlnan &lIu-nOl' lobo _n i.:n 

lh. "'~". , ....... '" ()f g""11\ i. Lo:.ly di!!lngtllMaWo ft> • 10.,' Ihj" omved 
rldg. 1.0 Ihi,. Th. &liter;" •• nd luocllOll 1" lei, f<J""'i. lly tho l"ttOT, .Te 

deep ",allonge< than u<uII,n IJlil K<lIH. e-~~f1dlng lIe,ely OT q",t< ), .. 1(. 

"'LY /oCro<' tho ~~I~ ... In thf mal. tonu (he .entrol boro~r, tlwugh indefi. 

"'Ofly oll!!i""" by • ",,,r. """~.Tlt) II 11 •• ·~"hd,.. I ..,~"'''''u. f .... htr .. 
111 the miMI<- it. .dgf Aland. "'tU,bo ... tlI~ """tact .dS"'. Ll t h~ rO~,.1e 
II ;. eo",~ by • I.~ stNDKI,. <:O"'"f1 0>,1 JIoOl<"h toro-lhird. <tf .. hieh Ii .... 
b.h md tlt.~ m1dd1~ of the rah~ 

'I'hi. opo<"1<"<l v tI_h _UI ... 1 to K. h,,,,wi (K ... o .... j but t"OIDp".".,R 

""ib outknl->e mAl ........ 1 f...,.lr~ of ,h.i ff~"" .. ~n ~pu<; ... P"'''-_ ""1 
.'" u..j oIridly i1", ... m •. 

O ......... ""~.-McK"-... .,:r. .O""~~I~I<. ~":" IW<l ~:: 1..-1 b.l~ .. tbe t<>p 
0\ Flinl'lton., )!~ryland. 

C.II.tlio".-Marylond r.,d',,:;io~J l:!u.r.'.y. 

Ccnllf ~YG0I!8Y~lCIl1'" Ul~ 'h 

Di..tj~g\1i>hed 1ro!u ,dot...:! /:"n.,.. by thf puU.l or ""1111'101:" o~l .. -
e..J0C' Qf tho po6(".;nr lobf tnd Illo o~Cf'M;re d.,~l"p~''''"'t of II •• v.ut .. l 
jundluu oi U .. m.dllU and ft~!tTiQr I~Woo. 

(lnvlIYp"--Z'!I"b~rWl-i.a llpi"'''' UltidL 



• 

ZUO"EHL(lIl.' "'."nlrU"C:r~~.' n. 'p. 

1'1 . to UY, Fig •. l~lS 

D-..cripti"".-A,·.rog< IoTIgU" 3.2D mm.; J .. ight, 2..1)0 mm. Zy~o

"'~r;"h;a .,nt.-iptl"c/oia i. ch ..... oteri'..:\ by Ihe ,lro"J! pnoolOJ o<L tho 

'-onlral t"ll'o-thi,,,J. 01 II< 1000.. 'J'I,,~ u" ",me"l .. t "iu.-. prnLl in tho 

"..I.lrut 011 Iho lomAlo 11,. brood poueJ, i. lhi,",1y COVeTOO h! Ihem. Ea.tIL 

aTe .,..ily recognil<>:\ b,' thi. and otho! cll"rool.", cl •• rly .h{YWn in tbo 

fig"""" 
O""",.."nc<._ToxOLOWH L"''''YOS'., U~l"'! r.rt .t Koy'''' W.,I 

Virgwil , 1'inlo And othoc l"",lili .. in Uu)"lJ nd. ~hn1i", liln~ol>C, 

5chollOri. County, Cil." YOTk. 
l'oIlfctio-lt-.-Mac)"lond (;""logiOll.) Sunoy. 

Plate LIV, ~·ig,. 1. 2 

D,,,,riptio ... -Ayorage lengtb, 3,0 mID.; height, 2.0 llllll. Ae",cil leJ 

witb Zygol!,yricAi~ ~'nlriI"""w.. i . ~n abnndant cl""'ly r.laled 'f"X'i .. 
or about the •• mo ,i", and gcnerd chnaolori>tie. but ui/r"ring in I"-""ing 

tho runcta\i"", 01 til! .",,1 ... 1 (W<>-thiTd.. To tbi, ' r1onJid lorm Ih" 

"p""ific nOllle rcgi,,~ i, applied. 
7.. "'9;"" i. aloo rd.tci\ 10 the .,,,,,,,iaioil Z, lonololb'oyc"", but dill'" 

in it, 'Irnightcr ,oniral ""g~ ona 'Irongcr buTJ"r. 
O""",,,,,e,._ToNOf.o"'.l.T IJl,,-';\TG"~, Upper rut at Koy""r, Wo" 

Virgini • . 
toll,c'/i(ln._"f"r)'l.nd r;oologieal Su".y. 

PI.u LlV, l'ig" 3-5 

ji'''''''l'ti"".-T.ength, 2-.S mm.; hoight. 1,8 mm. Rcl.t.J 10 ond A!IOO

ci.td ,..iU, 7.yyobryrid,iI\ regiM bul dill". in its more con"''-'' yrmt .. ! 

oulline. 
O"' ..... rtn""._'l'o ,..ow"'~y L"'''''''''-::r.. ';PP" r.d .t ){oy"'r, West 

YiTgilli~, Pinto .nd othOT local it;"" ill ~rat'yJ...nLl. 

CoIl""tioll.-M aT; lUlU Coologioal Sut'vcy. 



.. , 
ZW.<>Al:T" I'"IlJ' I.' , 'III L"" u. op. 

P.t. J,IY, r ,~,. 13. I I 

lJ.",,.ip/i,,,,._I..,,gth, 1.:" "'''',; h~lg!ll. 1.2 "un. D,II",~ from \h~ 
~ Il"" '1Jf'C;"" of tho ~",nLl> ,,,d Il'I(>fI Qllllo:>t. ~r K I,,"'niit in tho TOlll,"1 

"l),ok!<:.~~. 01 Ih" \)(ml... Tho '1160<';;',<'11 Y.. ""nirico",,;, i, di>till_ 

~"il~.t Oil<,. by th, luge '-olltnl "oc!o _nd llrent", ltoi){ht of nll[o,;o, 

htllf. '),ho l""'krior cod" ;. unoow",,,,,'y Il"lghl ,,\[l!!<.HI, ,-efti,.1 in 
.to "PI"" 1I ....... ["",th.-. 

OC<'1l""."".-._'I\,'/ Lf.., Cg""., fO'lUlI'''', \ ·Otl .. ·I1. ... t""",, ~l ... ~ ba"" aL 

Piftto, Muyl.n.l. 

Coll«/w...-lIl1.ryi.lJld GtIOlugico l ... " ..... y. 

l.reo",,, l'l' Ill .. "r:<'1',,,ro~'IS , .. _p. 

l'lol. 1.1\-, Pi",,_ G-II, II 

D ... ril"i"".-TH"""I fo,,~, 1<11,\1" 2.~.~ mm., lLei"ht, 1.3 linn. 'rh" 

(,,, 1'.,,00<1 o~l o! U", tYI'",.l Kl'ld'~'a In"' c! I lru,hHe '1tl0 n .. l"OY;~'" 
of ZYUob'!Jfiehia tho p .. [eriOT !oJ" i.oeing .\t 1~1~1 puli ally ""I"MOd 

1,.1',.... {'"Ill II", b,."" of Uw ", i,l,l1o lob<!, t"",lot ZY1"~.,ric~i4 it i. di,_ 

ting"i lh...:l hy II>< ,,<>d. no"r tho lu,"" Q! i./1 e n"J<1~' of 111. I'entrlll .Io»t, 

T~,. 1! ICJmc .. hnt brob" do .. " iu th~ n •• of II.. I.ft nh-.. I!'~g 
l.ojt~tM, "" th< '1""';""''' fi$lU...J, 

()",~r.<'1tC<'.-W, u-" Cu;u HtlOA1',O', l'1nl0 (U f""t . bon w~1 
... I<l I'I,nll'\C' .... Jfaryland (J8:-l tHI _I» .. b. ... ). A bIer .p.-rar ..... of 

,he .fJ>I'<"'" '''''-'D'' in 'he oppor 'l'..-I_I,' .1 1\.,...., •• Woo, Yirgmi., 
Co>ll .. I ..... _lI. ,rylauJ (h ... l'>ll'~'al !'I~"".,. 

Plot. U\", F;, .. D, 10 

(lur,,:pI""'._'J'ho Tonolo"'''7 linl",tono ,!l,o ""nlom' [I"" '"l)~ 
'"Ulnti01t,' uf X. "'~Ir"'~,,,i .•. ~(Jih lRckJ,,~ j,n. , ",,11 ,oulrnI110<.r.. OJ!o 

Or 0,,,,,,, i, • litt'" lonp:!r 'Il~ tn. (>Ihor. litt l ~ ,h",!;,. Ihn tho typit'.l 
"'Nn. 

• 



... , 
O«w". .... #._W,LL~ £'llEI:K """".'TIQ". 0,>1' Inu,dted Ind "';1l1" y

...... 0 toellboTC th.~ ..... at a l.:.. ... Il1y, 3 n"~ woo' .,( IlAD, .... d, 3loTJllml_ 

Ctll,d ,,,.,..-.\! uyl""a (;" ,loX,,-... 1 ~lll"q . 

Zy(jQ"~ " 'eJI' .' "Qn"YJ. 1I .• p. 
T'l . t~ L 1Y, I'll!. 12 

J)e'CJ~F.ti!l".- r""~II!, 1.0 Hun.; h.iglll, O.I¥J nun. A .nloll fnTlU who" 

I!tllr:lI.lfll rcllt,O'" .",m " .. ,or Z ... <IJ""""..., "~lrl" tb.~ WIny clue' . 
I( d,tt ... ~, ...... t, ill :l<!Jirion t<> Its .mallo. ", ... , h, it . "'T'''~T ~"l~,io' 
~ .,ul ,,,w.,.tly «,..ow. ron..,Iity (If 1m, <tnlUJ ' '''1''', TIo~,,· 15 • 

''''.' f"lul evnli nuai>oll of the JKlftc .. ", oulcu. I.rou L .... leolul hill of 
Ih ... hf lU;::g<."'Img ZJ!JOh'JIric1ti... 11 'f"I'<" ;0 Ihls _p<'rl .. -iu. 
KI..t ...... 1",,~.14 but <hlI.".. from it '" itt nllnO'l'O' ""L~tjor ~"d ""d 
.. lab, 0I1 oI .. >tI", .",j " ,ore ohIlque <>ntliu •. 

O«~.,."...,.- ')'0.0"' ..... ." L!'HWTO''''. TA)W" V'rI. 12» locI .boT. 
blM II GMI~hOPJ><'T JllIu, n.n II.",,,,,~, \l ei, 

C~lltd""". /Il uyJ, Jl() GooJogi,,'l ~\l'T"r. 

Subfamily DREPA Nl:; I.l.INAt; 

(k""" U~"V ... t.tUJN'" ""., l""'" 
" .... ,..,.J<fl/,"" ""d<n.ly " •• o,-"I-od vu~ uf Il,e OT\l~';, 'I' 1! lI "p',",cllA. 

'l'b~ ".I,.~. "I tho ",d, rOTm. of t~ n~" I;""''','-pr iu rl<t . ", 1M'" h~o 

u.- ut th~ oldm 'p<'ri"" of (I.d Jf<fiu., ... fur ;~8nN! 11,0 middle i'w""" 

I:' ..... JJ,~,.."'rl" _pi .. Ihm th~ lIich .. ",,,d ~~"-IU"e& of thot 1':"" .... 
1' ....... 11 thai tho an1.tYi"r lot.:- i , 1\-~1l d~,tlupt<l AIIII fOIIOu",,! .-ith lite 

.tnl,"1 po .. of u.. wHJ!inol ,iJge, 11,0", .. "" ,.hJan, .• ) d,IJ~ ...... O 

\>;1 ...... !~~ ~ilulla .. 0l'"",n .,ill II ... " ""11--1 (mluTi.,an anrffilo"-

t>Ql ..... n 1be Inkri"" ring. an~ in f.d I"" ""'1",0] "d~ ... . "lt~I .. 

I, Inbjl't1 t~ l'fllI,j ,]enhl" ll""li~ , .. Qo" ill /)"'I .. ~,IIi.... It i. ,,· .... Iy 

dndoJl"'\ 1",1 <,<Nilll. but oboc\rrdy ,l.n,,,,,,- in!l. ".rl.lu . "'] II. "'~
t'ruM l~ UK' fe,mer 01 tho", both In " ""I.oli.,t ",,1 \10" 1<>Ilenor ,i,ll!" ~ 

;10\\1110", .-\'''''' I" tile ,]0_1 ",II:". bf,,,,, .lh In" 10\·,·1 "r ,10,0&1 "'~l,~" I'll 

1\,. nl.I~' of til< I,It"r tho l'olll.riOT ,iriS" !.o ""II ."~ IUUI"<' nu,m.lly 

<l"Td"~e<l h~T ,bo .,,"'r;o, Ti",,'" (, .I~ ..... I <,(lnl1,1<t,!)" In,"r~,.,;l ~'itll tbo 



all(oru_me,li.u 1000 ..,ho,e,. 'ho ,ell(r.1 ri,l;;o is "" (hie\:: and Jr.", . , 

""a~dy to "'gg<>sl the ,onlro! nJg. of n, cll>,*, and D. ~I(jd",'h rn(I~,l, 

D. mllfiMn. pr"""nt.s • ",",picio". r!O'tmblaIlro to K lad,,,i4. Ulldo, iho 

ci "'ll""ta~CO'; Dr'f'rme/ii"" ,)"",ld bo regarded ., • type ohoryin): "'1'<"1. 

lb. "4riobility probably l><ing ~au.,"d b}' in,ubility ol gonerio oh ..... o'o" 

in the decadon<1< of "n old gmlu" Comp"e'] ",i,h n"'p"".lla, whic.h 

it,oll i. mo,! uri.blo ;Illh. IOOnliuu 01 it, v~Il"C"', tho ne,," Siluri." !l"C'TltlO 

Dr' pondl""';' dbliuguillled m~i"ly by ih. de,clopment of 0 brOl'f! ond 

ind.fini,ol)' u"llin.d brood I"'''oh i~ II", femal.. ~'hi. ,,..olli~g ."eet, 

tim p<><'erior tl>'o-third. of Iho ,'cn'ral ridgo in D, darki, lJ. moJ",/a aud 

D, ~i",pi ,:< ru:ul II>< :r,d-l"C'1ltnli lhr_firth, of tlte ycntr.1 h.ll in D. 

conjluu". 

D .• impkr '"ggo,l. ){~"m fi<{l{/ .. , "'hile D, ronli" ..... m,\.:o, ono thillk 
of Kl.,,;.~i~. 

G",,,lyp,.-Dr,,",,,Ui,,,, darki n, 'p, 

nYlEn"7!.llX.' CUlt", n. , po 

nat< LYI, Fig .. 10_13 

D''''''plirm.-Lcngth, ,\.0 mm.; h,~ght, 2,3 mm. Tho 'bnrpl7 <ldinod, 

high , uhca.rin. te rnlrginal ri(lgo And two vorlicilly dispolicl hibh lllNliln 

1000., lhe po".dor of which i . Ihe bWo<kr "'HIll>< ",!romili .. of .... hieh 

:rr<Jj<cl oo}"O<ld tll. do<oal 'dg •• n<l tho ' "bcqual .nd, o.'HI .har:p Jonal 

nngl"" imr~'l on unmi;takabl. aspecl to the mal. v.lr., of tlri' ftnc 
'~M. '2'ho lom.lo ditfe" only iu tho much grooter d~v.lo:rmcnt of ll>c 

,..",lr.1 ri<4;., On !t.' ""«hanging undo" , iuo tho :rcmelt i, iindy ,Iri.wl. 
Tho opreifio Mmo of thi, 'rlcndid o'trar:odo i , ill ,"omw" uf Dr. 

11' illia", D"llr:>ek Cl.rlc, la,o .ta,o goologi'l of ~hryl.nd, to wh_ ouergctic 

eITort. ;ci,u"" 0 .... Ilto initialioll of thc "",i", 01 poloonWogic "'IXlr!. ul 
... hieh till, i , on.c. 

O""""".ce.-Cnllrox. The prillOip"1 guido i_a of the Drel'~""llina 

elM""i or ~ppor "'n' ~t Crrmoorblld .nd olhor 10""liti", i~ U.rylnml, and 

Lo.hwont, llullid' y,h"'g, McKee" lam,. 7 ,,,iI., """t of L:wi,lon, ok, 
P<n!lnlvoni~. 



PI~tc LVI, \:i1'. 1, 2 

ll .. orirl;Qn.-L()~glh, 2.8 Jjl!tl.; !>eiglt, 1.8 m:rn. Therer, from D. 

do" ... mllin\y in the /'("( thnt II", IlL"li.n \oo.A u. oom .... ht 10",0' and 
d~ MI quite ",.,,It dO' don,,\ <dg,. So 110"" kno ... n it 0""" not ottain (he 

.i"" of 1.1 .. ,pori"" Tl. ".lation, in tl,i, re.pod or" indio.too by Ihe 

ilIu,luliom. 

OccMr""c'.---Cu,",,,>:. D,",pa""U;,,~ cw-h '''''. ~l Cumbnlo.lld, 

~fAryhnd. 

CoJl"'li~,," ,-M~!"J'I.nd G""iog'c&1 >:UT\"oy. 

Dn~'·,\"":Tr,n\.I? nl.(np.."< ll. ,po 

rIm, LVI, 1"ig. 3 

D"\'""l,ji<J,,"-'f~)llgth, 0.9:; '""'.; h.igl1l, U.G{) mnL Til;, i, ~ l)luth 
., .. lIoT 'p",i .. til"" eiti .. r D. ,1M1:i or D, mr,JpN ,,~d morn u""rl~ ten1;' 

" .. t. in olltli~ o. It diff." .,j>«·i,lly in Ihe "",de, ,.,moxlly of (1. Ynh", 

owl ille "",,,ultmg imm.",io.u of tb. lnAC,in.i Tid"". Tl,c don1i ,,,nlm,,,,

tioJl.O of th o i"lIt,.,....,J ridge, thAi i., Ihe ~orLo th.t cOfl'''''po.ud 10 Ih o 

,.nWrior ~nd """t.rioT ddgc..: in D. c!~r~i. "" .x<~i.ngly ,.0.1.: nd 

'UIl!.e.u Lffie~th tho l€nl of .the d"ua.l an gl"", '1~," ~.iT 01 IILedi.n I~, 

0" Iho '",Ilnuy, .lAnd 0'" YeT." pTOrninolll ly. 

Thi. i. p""],~1" mo,o lh~ • ,ug"""tiun or X"J"fflm.,f,. in Ib;. ,[!<'Cio;;, 

bul until ",oole 'I""';""'''' , ],.11 l!3TO lxlen foono w. profer to cl&"'iiy it ... 
aboYo prol'j,ioually. 

Oc"'''''<''C.._CLL'''~Oll. (Dn!"" ", lli,,,, eI",,,; wn,), l ... kom,.lllt, Ponn· 

,yl,..ni~. 

('olkdion._lJ. S. NAtional MU'<eum. 

D."l'M,u.T.nu CO"H l]P.l<"S ll. 'I'. 
Pint.. I,V1. Fig<. ;'-~ 

De..,riptum,-r"ngll, .1.11 ~lIlL. ; l>oi)[ll, 1.7;; "'IlL . l:te.piLr (1'0 gonoul 

,. .. mbIAnc. 10 'I'""i .. 01 KI,;J.nia 11i, 'I"""';o..o; i. "db'od to b •• 01_, 
)(on<;;. ally of J)"p'wdlim. d.r~i. It;, llwl]glt w he ,Yorely ~ , .... n! 

.lmoo;t """,ploto ',-,U fi UCllOO of U .. two ~utcrior lob ... alld ecwff()UClll 



I>lh.u .. atiQn ,,{ th .nt .......... ""I'll" 'rh •• ~nlnl ~j~o 11.., II! pra<Il.,.lh, 

e'~,-..:I In lb. broool~r t""n'n;t~ "I thr ,·omtr.1 hIli. II"""o"",, Ih~ edgo 
lIthiek 'Illd d .... ",nrl ..... rtj,..lly !",m the.d,r. <rl the .. nlro! ."d l.k,.1 

Ij0l'tf, . , ill 1)'Pi,,,1 n"'l~l'''II;,,~, In Ih. Itm~l., too, tll" hToo<1 1""'0" 

n Illldofill,,'] In" Ji.IliI other"';", WU,l, tho .ame AI in D. d<lf"ki. The only 

(1ij! ... 0"", j~ 'hi, I,.h"" j, 'hllt 'he Rn!.";r,r Imllh <If tho ponti! he iOme_ 

~ hal ,H'Ar<T the lIlidlouglk A •• fj1fC;&, yl "'-"1""', 'II....., d"tjn, (ion •• '" 

,"I1'>ei,ntlr """"pi,,, ... w T • .ad~T iii ;ojenh~, .. ti .. ", u(1 ""pouti"" """1' ..... 
Ih .. l" _yo 

O ....... IT<,......-}I'. Wi .. j .. l. T.",j'<'Juta t.~'" Qftob"", Con • . t.. 
f'~I/;rlj""._I'. fl. X.ti"".1 ),I....wu. 

D:n:p :'l"l'LL"'" ~"'~·rll.lLl~ n.. "I'. 

I'l .to L\'I, !fig,. ~, G 

P''<''''I'Iw..,-L.ngfh, nO) lIlm. ; helJ(lrI, 1.00 mH,. ~'J.\u~h h .. i"~ the 

,,",ef'tlll <hUMi,,.,, ,,1 J\I",d~~,~ \J')I !1'''''!'' TIllIx.," twe think 010lher 

)t""OT~ o.foze !i".ll . d""ioi",( Ihal !t ,lu ... ""I fit .. ~c11 in OJ') 0110.,.. 
'1'10. p,,'uli~c tc~o'r" .. d,,'.l1on l\('f.' t~ middle Qi ll,. ~,"t1 .... 1 sid, In<1 

th~ '''iI1'C", ]i(m nf it> ",,~ti"uan'.., iT\ U.' j'<l.terio. lo~ ",.ing, n,../",n,'h, 
~ith it; .ie~I.,..I"']l«l mOTgi"al .it\sl<o \u ,"!!,,1. n"u<I",,_ the ,,\I~i ",,~~{l 

... ,~~. lu,,,~.cr<M Ut. ,-.1 ... " t~'n u,ul illlaw1.~it.>. 110 ... ", •. tho> 

.~ -.",,1 .. 1 ,h<m:.r ill. lho .tTl"". F". the p",""DtlhoD \.h~, lo.",il'~ •. 

<Ion ,.lop1.<!ol _"'" the 1 ... 1 ol,,l..rli,,,,.M.. 'J'h~ """"Y _nrribil ",th 

W IJrPl'''' ' {onn "f the .J"OclMJ cliff"" In buill( illtlU"1l.~ Ilonttl .wd~ 
• fhomr hmt-~.n<! I~~ Irlln,v*,.,.,. hnlnl ri,le~ f,n1lwT ~T",l fron, Ih~ 
.. l,~. 

O<"" ..... ~"._(', ",..,,,-. P,'I"W,/n-n 'I~,ti ..".., :>1 1m aloo-Te II" ""Ie' 
,.nd!toIl< .. H""" ' hI!, 1>br,I'n,1. 

l"oIl,d;"'n._.\I,,)'I.n<1 r,""]"fi<.1 ~1I"~, 

Dn"f'''''Ul.'''"'' Cl \ y,'I),."! 11, Ip . 

Plat. LTl, Fig .j. 

iJucnplio ... - [""'gIn, J.~~ =,m,; h~'It!o\, J,UO mm. lli ,ton~ul'I,,'J 
(""R .n of th<o tpod.,. DO'- • .t ....... , 1.<, II .... ,.."'u ... ", b. " .. ~1,lj'lu~ ,~.~, 



G.'H 

~"''''in"''' ott"1"""" of tho 1OIl,,,,":or dor .. 1 onp •. ,n,] iilulln .... of lh ~ 
.n'Ofl)-lllC,liull llmle. 'rio. ~"ulr.l "~.,, .~d n(,jo i. mo"" prrullin.",l ti,,,, 
ill. D. """Ira/is .nd U", I", .,ori<>r brolen "oniinu.tion 01 .he ",arginal 

'ia~c i, hotter ,]"e]oped. Ji. c/"Y1",k; m.y Iw ",£"",,1,,\ "" inle!lneJi.l. 

botTC<"n D, "'~im1i., "ml D. dr<rki ' TId Ih'Ol'gh tho form", "hi"h il pI',· 

c"d"" in . g-e JX><"ibl" ,,,,,,,,,,,Iion ,..ilh }.:Y"""RO'I" alJ(1 .uth 'r"<I" of 

Z yqGi".'Irickia .. 7" ,,',nin·,'''''';' i. 'lfoni{l)" 8"gg<lftO(l . 

()('("w"rPft(~.-'LI"ro", JWli.ta Cou~ I)". f'mlll.y!voni.. Spodn,on 

coll.dod by ,',ol''''''T E. W. (,1o.ypu), mJ =i~cd fTom ),im many yoa" 

.~ 

CuJ/,ci""" - U, S. X.tioMI )lu""ulII. 

Fomily IlEYRICHIlDAJ: 

Gem" BnR1G1HA .'1(Co), 

/I n ' J<lCITT.\ nUCHTJ. n. '1'. 

}'bto I,.\:III, ~·ig. 2S 

D, .. "~pt~,,,,-Lml'll, 1.5 Hun.; htight, 1 ,~ mm. Tt. v.lv"" in Ihl< 

'1"""'" ,u.e,,"'& ematiolion, th, thicho .. ooi~g 'mC'lmwonly 10 .. ,"d !ho 
~nt."iot au<! pooler;o" ridg.>oo nuro",,,, ,he funo"", hoing ,,,,",,,,ponJingl y 

",iile. 'Ih~ me..]i." I"", "xlend. lo tbe dOTS.I oogo, lo~g ol liptiml ill lorm 

01,,1 ']n"n 0111 ,'enlrally lu fum, a lhin loop co1l1><'CliTI g i, with Iho \HI .. 
of tho oMerio< 101,., Th" jUllclioll or 'he onlOriOf .nd ~or .. 1 ,idOl1 i. 

r"","~gul " r, lho pc~,o"o, put "f OUtl il~' do" i<\!..]ly ",und"L The r.lv,", 

on Ibe ... hoh- arIC unl"""))} l,i~", ill. ,,,hlporiooll .,.iill ill. length. 

'l.''l,;, rombinatlO11 of ehar""l'''' i' 11ot ",adl! m.lohed hy "ny Qf ,boul 

100 '1)0(.';"" olll,i' l'enu> r"-""l':u;,ed L.v ,1.8. Wilh p""ib ly a .i"glo "'''''1'
ii~n tho, w" hoo," from Ih" l1idLUlond 01 Ohiu, i.hi. i. lll" old""l "I'""i"" 

ullhc genl". Th;' hct "~cu .. " th" ".t,hliill,w'nl 01 • n"~ 'p'ciAA 01' 
m~,m"l 11",1 i. noi. in" ",li,r.<wry .ioi" 01 plWef~ation. 

O=,.,.,~c • . -C .. ,,~ox. l'iItY',""l"O~ f"'t .1>,,",, tllO 'I",,,,"rora ,"",1· 

'to"" ... Lg \\lli, f'"," , Cuwo.rlanu, )fHyl. nJ. 

('oIl,,)io ... - Ma":rhnd G""logitol Sun,y. 



IlnmC:I(IJ. lal<J<, n .• p. 

PI.t.) T,Xfff, Fig,. 29, 30 

VI'.ICriptio"._I",n£lh, 2.0 mm.; height, 1.40 mm. Charocteriwl by 

it.. r1IIO(iye)y Il l ",),," "Hterior end, long l:ting<, .ngula, .lorul ",,(mniti ... 

lh. illt<ri(>T o.poci~lly b.i~g dl"!I.1rn ont, and iTrognhllly nod""" .nrioC<'. 

Th. )l<:>I1f"TioT TidS'" OT lobf i. 10"11' in ii. ~ent,.l ~.J1 Lui ,i .... inlo ~ 

PlOl:nill"",t node at the do,"al morgin. A. 'imllar noo< ",om ~t (he 

do, ... 1 ntremilJ 01 tl>o ill!]"! _ide of the anteT>O' lobe. Tl:to lo1!.., i . of 

irr<gula, form, ... ide 1I1d high belo .... , 10"" in it, miMI •• nd ~~t.,o"doro.l 

p .... i.. Th. middle lobe i, .pindle .h.]>"d being malm 0"( dm..,lly. and 

~entully, tho I .. tt.". put na1"!o ... i~g lib the nock of • gourd and cun-ing 

InTW"d 10 j<,;" lh. h'" of Ih< ~nterior 101:>.. Th. 1",·.10" ... u.ual ha, 

~ t~iekoned rim, til< <-one ... 'PLO< ",tlun il bc~ng widee al ih • .lor,al 

angle;; ond ill the 1>0<1·'·<111,...1 part Lui na..,.o", deci<1.,lly ill tho lOR' 

put 01 U,. OIl!.rioT .id<. The eadial ,lri,tioJl., al"t prlOli'''IlJ W.~ling. 

'I'll< 'P""ii\c ~am. i. in. honor oI Dr. Ed,,·i.J>. KiTk 01 ino U. S. Q"'\ogioll 
Suney ..... ho coll,ct.d m",,1 of Ih. "petimen. Uii<a in tl>< al~,.c do",,,iplioll. 

O",,,rr6no,._C,.,X"roll. 1.0 ... " pi.rl &1 IA.k.molll, Pelln.Jlnnio. 

Coll<c!i<m.-r. S. l\",li"l.1 MUOC"IIm. 

Bm",eIJIA U"E)(O"~E"SIS n. 'po 

~Id. LXIIf, bg. 23 

D"oript';"u,_T ",ngt"h, 1.9 mnl.; heigbl, 1.25 mnl. 11. lal""",,/,,,":, i. 

o11i .. 1 to OIld comruonlJ aooociated ",ilh l!. kirh "..iU, "h1(h it n, ~"t 

confu .. u. On mu,," caToI,,1 'I\~ly ' .. n"d "''''y "".ll d;rr"o"c .... , tho 

bingt"lino i, . hoTlor, l"ht Tim i~inller, the miN·iOT <1",,",-1 angle i~ obtulO 

iu;;t.".,d of 'horply .T1g~lar .~d pe,,]"ced, tl>o nod", and irl"€glll.rities ill 

. u..!,," ,<llllaur ~hi1. 'imilar in po<ition are I .. , promill<nl; ond ill 

othoT lo.lu,,,, that .re be.1 appre(iat.a by oornpATi"'n of the mnotl".cion. 

Of 11> ... othee dill'ere"""" (ille m1y k POilllN1 out. nOlnoly, tl>o frill i. 

""l"ny ma,h.l b)· Wa'·<" ... tI,or (.h.E , (n.ti ons. 

AI<lwugh It..", , hnacteI. tond io",.m1 the MTm,,1 .,no"g 'p""i .. 01 

B"I"c.ilia 11,<," i. no,," with ..-hi,'" ~·o a," '\C'lul int.d lhal i,. dO,,"T .lly 



0,\3 

lh~n II. "irh Thi. i. In,. putieularly ..., far "" Am"i""n 'peei .. are 

eOllC<'rned. 

O'{"II/Twa.-CU"TO,,", M",ligoiJoni"" 1~]J't<" ",,,,o.t r..hmont and 

othox 10<~liti", n",r llollid"y.b1lTg, Ponniyh.ni., and in tl .. eor""p<Jnd

in!: kd, AI (;Te~t C"". pon, }.!aryllUld. 

r olltc/ion.-'C". S. KatiOllIi }fuS€<lm. 

)Jcr>:ICIllJ. ''' '''-'.''"'' n, . p. 
Plate LXIII, Fi~ ... 17-20 

1J"""pl'o".-L>llgth, 1.50 Illm. : h~ht, 1.10 mill. Tlti, 'l""~'" 000'\\" 

with and il lihl! to M confl12<>l wIth n. ",,,,,deSi. IToweHr, it leen" 

con,tantly a ",,_lIor fol'lll OJlU "'ilb well.px ... nerl rnntOTi.1 i, ~i.;tin· 

gui,ht<l ot once by ibl i~ck 0:[ surfa,. ]June!>;, Ox roUCUls.llOU. An<>ther 

,,,,mtlUlt ~iffer_. li .. in th. P"""'u,,,, oI Ill< I"", uod"" at Iho clor""i 

. ,tn'",il"," of t~. anterior alIcl p""terior 101.,,, ~ !e~t1lTo t~"t " -..-antin:; 

i~ E. ",,,,,Je~i. Fur!lwr tho !lJlt~rlOr ,ule,''';'' not '" ob1iql1o nnd urnolly 

at b.,1 i . 01", narrow", than in Ihe ... ,,,,,iated '1"'''"", Finally, Ih.,. 
" •• ~.\l,o'" g",Oye In tb. outer iil.ope of Ihe roller;or lobo tbat i, "ant;n); 

in n. mwd"!li. Sc,'oral of t~_ diifHmu.ting fC'IItu=>, uotaLI) the 

"""'nee of .ud.,,,, oxnomonl, the nod,," on II .. domol e>iremitleo of the 

anto!;o, .nd poolerior lobol a"d tI" furro-.- on tM antilro-dox .... l 'lop< of 

the anl<rim \00., remind ,"fficiontly of 11. lo~'n,oll"us;, and IOmewhat 

10_. of n, lirh to imp"''';''8 -.-iih ih. ""miction thal the genetic ",latioLl ' 

of n. ",,,<I.,,.; u. ,..ilh 100.., '~i .. rather than wil~ n. r,r""im ono 

lJ. mood,!!;. It;. too d""Tly di'li~ot from the Iormer poi. of !]l!'Ci"" 

to require dolailed '<JJll],",i>on. 

Til. 'p",i1lc ~~m . i8in honor of Mx, lL I). Mod., of tho U. S. Goo]og;, ... 1 

SUn"y. 

O""',"",,,c,,-lIvK,,,,"" ,"OJ\"'."-IO::<. Uppor 1'"'1, Ii OIld 82 I""t 
1.1o~ lop "Il'lilll_!ooe, ~["r)'1md . 

a"llxl""'.-)!arylnncl GNllogical ~l\rrty. 



'" 
I'M. LXUI, Fig 20 

Vu ""pl':"n.-r..'''gtlo, 1,:;0 ",Tll., ),~~hl, I,UO m<>l. Tl,i. i, "Mlher 
do,j"nU, o.C B. kirki • .,d Oil" th.\fn]lo,,·ed lJ. ~<eO {rr~ T U. outlino i, lUueh 

U10'" obU'ILlo Ih," lh., ,,/ to e Iitto, and at,n Ill''''' "" th,n in the (orlner; 
and iu. l~.!lLh ;" ,01"1; ,01," 1_ 11.,,, m ~"h~' It.ough pot,';c\1l.,l)' ill 

B. hrl-i. T. dilT"", ago;" f ... . ", ,,,,i> in it! ".r,.", ... ,. .nt~.i". lobe. The 
"'0 IIli" c.ri"", un ,,;1I,er &Ido- at t:\1~ ,,,,t .... 1 h.1I ." d,e ~n t.",or In"'"' .... 

(ho. ... deri-tie. Th~ .. ,<1<0, .. ,H. U), flri~te;I l-~ntTOJ bord~[ _ng; •• t, It, 

ntl lTlfA to H- ... ,..Jni. 

O ..... ". ........ -To~nw"H ~rN.I:I<TU)1I. L<n.~r " .. l l2S r .. t abo ..... but 
ft ! Gr."""""", ... Ilun n<"V n >nCOlO-l.. )f0rr1.".1. 

i'rJl""''''".-)laryl..,d G""ITaoi Sun..,.. 

iln-"IC"'" Yr~O~lrA u. 'I'. 

l'l .to r,:i:lU, n g •. 21·n 
1}"cn:p!io~,_ LCllgth, O.~O ""'L.; hc·igut, o.e~ HllTL. .\ ".dl~,h,~d(~'_ 

""I 'p"'i .. T"",mbliug ill lI,n(·r.1 III" ).l<oKt'II.io 'j>OCI" lJ. "",oJeJ~ 1\ 

J I",,, ill h .. iuf • ...,. ........ o",f.(t 'e"tl!l.t,~" , in (I .. g1"Cale' ~.natu~ 

ud J <'<:i,I<,<Uy I,...., obhqnit}· 0/ It," ,.nt ,Mo' 'Die"", H. n •• ",,,·or P<I ' !O. 

roor wk, .. "Iw:b i ... ,I < ... 1 "II".t tI", 1>0"" <of d,,. """Ii"" 1"1,,, ~. ;Il 11 .. 1 

. jl<'cirl I",t ''''nlinu~ .... ;nlo II., ","'t·'·""trol ""! ........ on .... i<L .1l""1' 

"'''f(' or ,b~ u ...... h.~' n I"" '~'t .. 1 "I~il i .. of t"" lobe. ~mmop[y 
join 1I,.n 00, .. 1 in ~I"";'" _I t"i ..... . ... n or tho goon"<- 1'1", puot~Hor IQl>o. 
,,,''''', ,,'''"_ .. m""" ~<fi"ildl ...,,,,, .. , ... 1 ],,,[_ 1m", Ih. "'he, "" ~ [luo" ; " 

II. "' .. ...-I., •. 
H. HT""i,_ i, on .h"l(~thor lIOTrnd .pee; .. <>f Iho 'y]!ica l lJ. tI<,..j,~i 

group o! II>r lit'll'... Til,.... Or fon Clln'!'<-... " 'j>N,i.,. might be ~j( .J ., 

~ I_ .ITi .. btl' d.l.il"l OO"')""j()!11 01 'recim.n •• ",1 diu.lrati"", hoyo 

.lei, f"'l u. or lh, 'pu·itl.; ,li,Undl\< ... of Lili. API"IMhi.n ' I'""io.. ,\ nlOllg 
110 , Imor ... nn ' ll<'<'i ", >t, U""T<'IIt ",I. ti" In ~dd'\'on L> 11. ",ood.~i meu

M"",I . l~"o i,!I. fJ",....,!i!". n.u ..-},j,·h j , "" 0 M jj,. '""''' ",",,'nt..·~ Q( 

Ihe to ....... of Iho W.1J rnn .hal~ r:rt Ind!lu. n t"!l3"liali ,h~ ",l.ti~~, 'n 



th" latkr, one ",ould hardl)' ,~sp<-'Ct ,h"r ann.1 cl""one., judjl'injl' il ",lcl,1 

lrolll 'he d,,,,ril'tion and ~gur'" pubii, hed by n ,ll ,'lliilllJ< namo yra",,

iif,m a]'Plied to it. H o..-o,",', im .. ti<':~tioll 01 th, ori~';ll~1 typo 1\0" 

pr"III'nod ill tn" .~m<ri".~ )'U""UIII o! Kalur.l Hi.-torr h,,, brouRht ""; 

th, f.d til"t tho ,urlsee ;. not I{rolluloi!< .. , ,lakd oml ~1!U l'''' by it> 
, ",hoI hut flnoly rotieulotod", in R. ~"",I1'" ""d R. moorl,!!'. h ,,. .... 

01 thi, l.cI, tho ~~"Iion ari."" "h,lhor B. ""ldr.,,,,,,,;' TIlridl on.l 

B~ .. ,lec i . not lounded 011 •• """illle£l 01 Ille mi""m"l B. gr~n"rif"a . 

B, t'M''''';'''' differ., from B. n,oodc.'Ii OJ.!d tho Waldro~ ' l""'i", ill tlle 

I,_ r d ovclol'"w!!t ()f Ih' ~c~tCAI p.Tt of Ih. Jl'l,\erior loll< .. nd it. nac

ro ..... , Ie", di'limcl.r ,t ri.tod but Ihi,'),er rilnmod oorrl''T, 011" diffor· 

Cnl'<!l; m8Y be oJ.>..m)(\ 011 e,i tic.l N mp.ri"'ll 01 th' illu,trntioa" For 

in,;""". , th' bo..e of Ih, ""dian lobo "nd it. jUllction wil h ih' l1a"" of th, 
anterior Inb. ;, WOT" d"P<""",d. '!'he rc-ticulalo ,mi. ", OTI .. ru. "t 1. 01 0 0 

or • OO*I",r p1tt"''' ill B. "tron;cu. 
OC'UN"I'nc •. ---CLI"Yn " , /Jr'f"'~oI1;M, d,.,-~i roJ>o .. t Cumbc"I"~rl, 

~hr"l"lld, and }l ol liday,hu",,! and M oKoo", !ann, 7 mil", ,,,,..<I. 01 Lcwi;wll, 

Peu""rh""i~ 
('olledi<>".-lIaryLtnd Ooolo:<iool ~llr,o)' . 

RK,., CXL' "<)(l U'.\" ( Ulri ch and Da"'\<r 

PI,k LXIIT, Fig. 27 . 

/!'1/'I"k~'" ... ""'1 .... Ul'i,,~ .nd B~ .. lor, 11"1, Pro<", U. S, "at, Mu • . , ,01., xn" 
V. ~5;;, 1'1. nxvii, n~.~_ 

Jj,,,,ripi"'n. __ Lcngth, 1.50 mIll.; h.ijl'ht, lJ)() mm. Tbis 'pe<i." i. 

prnbahJ:; tlto Alll<riean lonn Teferrod. to H,yrt"~'" WIC",",;",,,, by J onc ... 

It i, di.iiag-<,i,lwd f rom cl,.t 1Jmop,,~n 'J!OCi". by th ., g",oler iwl.lioa of 

Ih. medi*" k>be .nd t110 weX "aely p~ndate ,uri." of tho 101"" . Appae
",11.1' rlC'T;'..u 0~1 01 rppcr Olintau B, ""onie .. from whieh it rlil!o", in 
tl" ob liq1lity of the o"te'Tio, , ulcus, Ih. miMe ",:m, lri,'lio!! 0111,. Me< 01 

iho miMI. lob. ""d le_r ,erarotiou of Il,. \'.ui..rol ~ xtIe",ity of the 

poolerior h»O from adjac<ut pOX i. Gf lhe mld~l" ond po"'e";or 101,0,. 'l'h, 

,urIA'" rdi,,,,latiou al'" is of • flne, 1'1&'" , nd tho .. c ... ge ,i", 01 the 

c,mp",'" ,om,wh. , greater. 

" 



O"Vi""""",.-)I"K.",io /0'11>.60n. OM ,,,,cl O,,"·~"ll !nil"" ""t o! 

G~( ('~""I"'" W""t Vir)lln,L, r'umho,i"nd, )brylond , .nd 2·~' /",t 

b.io ... lor "I l'in(.o, ]bl'}'lond. 

r"ll.,cIiQn.-lfory!:l.nd Geololio.1 :'>"rv",'. 

Fig. 27 •. 1·,) 

.v.."C>"ipl;on.-htk!,J.tlNl iale in ,i" And .100 in ito oullill. ",,1"'«11 }i. 

''"'0'"'''' .nd B. notmol", from 'both 01 whICh it diffel" ill it, n"rrolfeI 

"lid obtu •• ly cArinak,1 l"o\cl'ior I ot. md ullc'Ommollir thick, ""lIiigiobui' r 
modi"" .lob •. 'rho bill 01' b<Jrder i, rOlhor .. ido, r .. ll,Il.! .tri,tNI, IllId 

di,;(indl.' OO!H"'~'. 'no sul'la". marling i, hy ,moll. ci<.",ly arTfiJlgo<l 

punct., •• in th' " ",nlioll.d '1'."i.-.., bul tho pit<"TO"" <hall01l' 'TId oho.cuT> 

that the ""riat. in ..,me '1)O" ime"", "l'P<'aro quite ,moolh. A mor. im

portant "nd II"" mOr •• Lriling diJI",onO(' i, o"""nod In C'OlnPAring !em.l". 

IlL Ih,.." 0/ n. ~"iru .nd B. normo;l;" tho brood puuch i, 41"'0,1 round, 

"'her"'" in D, ;., ... I"ol1.li il i, deo1d€dly 0'11. and 01.0 much largor, 

TId . ,p.ci .. i, i~t""lu,,,,l he", mai~l.r to lJ<lj) in ,j"'I>inX lhal ,h. 

""tr • .,>d r.~na 01 [he Irondequoit lim"'to"o of "'estem :'e. YOl'k ;< 
llol 'Iridlr ,,,,ml",,"blewitb that o! any AIJP"I~"hi," Clill1>m "OTI.,.. ', I'il ~ 

" nior Alllhor ", ii ,,-tc<l ,( 1 .. 01; ,i~ .poci., of O,h'ocoo., "nollg thom Ibi, 

&Jr-ichiu, OLl I of. hi",,} of frondequOl ( lim .. lom !o,;nd . boul ~ mile. 

e",1 of J.<:>cl:porl., Th. olhoT 'l",,,io. ""m!,Ti"" o~e of Klwl'1<IJiI,., on. 01 

D~g"pl,,,ro. (alli'rl to D. p""'I~!; ""d D. p,,<e; of lh" D,~pM,lIi",. "wb 
' On" )",1 • clo~rl) diotinct lie,,' .ped .. ), ~ TllIip,'um awl t..-o 'I.eoio" of 
Byth"c-ypri". ll>"'pt the )a,l, wbich or. too ,irupl. i.Jl lIt"wlu," (.0 bo 01 

nlu. in "rAli~rArhi" wrr<i"'i'lll, no"o of Ih"", O.I.I:II(<)<la i, ~roc;"'ly 
li~" .~y of the ~il\lrian ,p..,i .. foUIllI m 1["r.,'lo,,,<I. TI>o Beyrichia
hrlM,~,I;;, p,.,·h"I'".' nenr, if not mor. d "",ly ,dAted, 1» B. I,,,,,,,,,,,ft· 

",,,,, i~, , .~«i .. of 11", iJ.a.<Ii,goo,,)bina I~pu" :tO~', Iha~ to .ith.l' o! tho 

I,.., 'I"",io, 0/ II", go"", fuun d iTI th. o""l'lyinl( lJr'I"'", /la d",·ki WILO. 
A, lor tho lle~ Diz1gopl,,,,,, .. It lllib~1t ""011 'q,,,,,,,,nt A~ .nt'"'-~.nt ,t.g. 



G·\; 

ill Ihe ,lc""doPlll<111 of a 'po<i", ji~. fJ. p";a'. 111 \"1"" of lh ... " Nln.,i oleTa· 

t.ion> ,,"'r I<"d "0'""""1,,,] ill ,u;rg"'lillg th. I",,,,,bilily lhal the Irondcqllait 
limC"to~~ 01 :-'0 .. ' y",1; !a]], illl" til<' MorJlolH] ... ,tiOl! .1 th. ho ri.o!! of 

th. Koder ,,,,,],u,.,.. 
Oc",""",,<,._ l RO"m<ll"OIT I.DU_'7UYE. Kotr Loclq""', :-.. Y. 

aoli.dio~.-U. S, l' otioMI M",oulll, 

1,' .• ""',.;. " .... "'~. _ .... h, "" .. " .... ' ... ClI, ' "" ,,,,,_,,,, ,"""_J 
~"'''' "-,~.,,.,,,, •.• ~" "'~"" •• l' .. ~,1'."" 

H . 6'",,'''' _, .... ~ ~~ ......... ,.~ """, ,_, •. ' II , ..... ~ ' ~'" _~. x,", 
• . L'" "''', '-'-~, <to_ 1_ ... , ... , , '-,''''''. ' _;' " ,,"' .. J. ... ,.,,,, ~.~ ~., •• 

B~Y~IlJ[,", '"'0 ..... 1." n. 'I'. 

}'ig.27. 1,! 

ntt<riplw)!.-A",",,,,!«] wit.IL lI. ,'<"mica at ~Io"~', P •. , Ihere i • 

• nothoT rr,i~",.lod >pmi ... II Mlai~, R lOTg"r ,i,. th.n!l. ,.'oro"'''' .nO 

dift"", fmlhe' in it. " lalh"ly ,horier fu,,", ""d mueh mu", rollIH]"d ~no 

"OT}' , ' ight ' ~' proj"'ting Rnt.ro-<lo,.".l ~ngk 1'1._ ch.nAe" bring ,t 
iTIt<! .ven 010...,. • Ilion"" Tit), Ji. !<'oldroMMil , ..,ilb ..-hich. inoo.d, ., . ... "'" 



Snn'E.\lAl'IC rJ.L~j)"101,OOY 

.1 li,.,.l i""li"oo 10 unit. tho,", 'p,.,..imen,. Howov", OLL o""" r compari>QlL 

lh ey we .. fo"nd. lo di/for from tho W.ldron 'I"",i .. in h.illg "lail,"i} 

'horl", more "qu.i.on<l...J, with tlH; po<tmior loll" l~ngH, Ill. J.tlOOiall I""" 

ll orrn-..-cr "",I more o""Ply '"l-"'rI"ed Irom lh. I""t.rior lobo, 1fn_>er, 

lb" frill i. much llarrQ~·.j· .1LU ,lifl'er,.,tly oriOllkd ~'iLl r""p~d to tho 

pllJn. of th. nh .... 

Oor,-.r,r"",-t._Cl nTU~-, DC'I-.-,n,/Ji,,,, darh .oIl<', ){c K ... , form, ~ lUil "" 

we,! of r",wi,lon, Pa, 

Col!N,tian._H. ~ . .:'l'niiollol UU''''ln , 

GonlL' ()(BOL~I~A ""~ ~<n,,, 

1ridoly Irilled Jle}richil(l", ill which th" m"U1l1 lo bo i, alm""l "" LL" 

ploidy merg;,d "'itll tiro 1,<»t.yioY 10k by g""'t .h.lJo'J'ing alld praotico) 

ol ill,inotioll oI iho ]>,)<torior , ul(u" nowo ... , tho modian 10k " ;till 

indi"JW by a m ,.lljlromin<m. ICtCa~-.J nearly ill tho miWJI< of the val",,.. 

c~cludin71t.o frilL Ju;t in Iront of it i, a !oirly d.ep cunod " "Ie\1' or 

d"p~iojL lh.t f' i l, \0 reach tho dor",,1 od$< ojj(] on th. oPJ>O"il. , ide 

I""'" into" m\1ch ,hllo1'l'0r I'".I-.enlrnl Mpr"",iOll. fa th~ fell,.l., til, 
lalkr i, "OI'OTed by the inne,' h.11 of . .. miglob"", hrood pouch, In" 
Oll~or h.!f I,illg OLL the frill. 

Tki" J('" g>nuo i, fi lp"",,"t '"pre"""kd by only 1"'0 , poei .. , /xlth foun,l 

ill th e 'l"lf!olo~'"y lim""iono-----{ho YOllllg .. t form.lio~ 01 tho Siluri.ll 'r'

tern i" !t." ylulld, Their gonetic «lalion. to OIlIOT OI'ir"""da aro . Ornow h.t 

oL.cur., b""al"~ they r.mill d ill ono ur maihot 'W!",d oI .. w ral wiuoly 

diff.r iug gOIl,,,i" tYr"~ ' 'I'lle gen"r.1 "'P"Ci, with p"-' '1iculor ",l<rollc< '0 
tile wiuo fri ll, .loTl!f~lo ! oern .nd ,imple lab •. lion, .u£,!",,!, EUl'yohili"". 

Tho hOlly 01 tI,O voh"" r. rn imh ill it:. ell n ",1 fUrl"'" 01 tllO ~niful""k 

'peci,,. 01 Clm""olloirn> ond .1"" 01 '1-';'" llO "- ",fo,,"oo lo l<ntom',~ 1\,,1 

Un"", .""'" to b. mc", T"""mbl . nee< olld not, wo.ro oo".incOO, ;ndleoli,'o 
01 I,,,), 01"", «Mioll.h,)". 

Dot>ad",,,,, of til, ;t""l o! typi",1 }J,y";",ia h.,1 <;ot in ",It. n ll", •• " J ~te 

SilUl'i,m lnbolb i~a •• ;:i,le<l ; and no "nq" ... tioll.blo rep< .... n~Jtiyo ollhAt 

:;elm , " ,r.-i,'M into Lue l.l<" .. mi~n. D""c'<illu.nb Lh o," were Allll in ""'" 



'" 
,id~r~b1. 1>11"'''''' .. "I "'"ely 100, Im\.n Gl theon bid .""blOod _lriki ug 
u.",J ia.",l.ion. j" IJDf"'Y""" " n , llI m' f .. m,... ... 

h i. illt""""u'g \.0 Ql .. ,n-o h.,..- (I" .. 11<"." D .... ~.d"" ... ,<>dille.he" . 01 

Ih, tHi,-.1 ~i1 11T"ll n oyriohi . n .to/t ""hll b ... l to ",.....s il":ri.u be'" 
.m) '~lLSoe in the e, o\u\io" on,l J ""d~pmont 01 tilo I~mily . 0,,< D"p",.l-
1i~" r~nlintl, 01 the 0rdmjcioll Dfff"l"t1l." ot ~ cl'lltT~~Rl)' OllU"'\ Ct,,~ o-

"""b"'~, typ'oJoU, .1"" all OrJO.,C,.lI ~m' ... >tn, 0111"", ret' 11 ".r:Jd";li~. , 
""Y, IOm.thing of ."ni!"Tly "'g"""i.~ ~r ~tl\'l. tj , Utlu,", h.o.r poa ..u i~ 

tl", ~."luliol1 u( J)jh"u,i~". Th.t tltl. 's"" rlll ily ""U dot< no.i <'Ut ~( 
Itl,kaJ &yricJ!i .. aw:l !loOt out of ",I""r E.f~ .. it. ('ltf<OHI/X"", OT E'"lf" 

,.ili .... It itro"ll'I)' i..di ... ted I.y it. M:~lItirJn of I"Ct"in (",,'U rn! th~l u< 

ill'",I) .,b.. .. ,ln1>tie of lhe ~ Lilt 'I""llb~ IIl..U (Iof th 1&0>1, IlIImdy, 

(1) th, >h~Jl" "f lJI< onl.nor Jut...; (tl th~ d. );",le ridge on lb_ 
~nt.......r"' I .... 1 <lop. or Iho; . 1I1nio, 10100 Ih. hh ~r .. 'bl~h i$ 11<>1 

.. ~cvrnu.'" in Bty";"Joia (1. 9., R. l(1IIolo"",~ ... ) loll. bardly tn.,..." 
a.uullg th' 0)(1)0, p",,;ble nidi,.,.; (S) tho d.I' ....... nn ;n tho '("I,lu1 010]'" 
..... 1,;,"l lhI' 'n l(l loon~lh lhall ... Mcl! the" Ie IIQt~lll!! ll>Ore ctlulctOTi ,tir 0/ 

U'yTi'~i(l.; And (4 ) the ,.mit"' oOnlor lo rm ~t tM~ br,,,,,1 f"'!'ch. l""",, uH>

Ibly i ll t l' e "" togCllY 01 Diboni<la ""ly Ih~ thaN.· te .. ,t,.ineu I)·pio.' 

lloy.\cld~u II.SOl. oj"", fcotu,,,,, ho.lli ll~ . t Tuioul lln.1 '~L/('" 

rl",o/~,..._llihnJb;"~ ..ntlqt" . 

DIDOLl" '£ CM'·'Ar., n. 'P 
I'btlt- LXl II, FiJ!1. J3-I~ 

/)'Nrir' iDlt.-L.ngtio .. ith frill, ao rum.; 001(1'11. 1.00 mill. 'I'he 

• .,.,..,r ... p""uliariLi .. ...J Ihi. opt<"" _Ib, ~.1~1f <'1"efi.1i~. ri<1S. OD the 

,nil'lo·T('f)iTllJ.lopr of I"" "" .... n",. lube. lbe <OllnLifd )l(>'i~"" .iJ~, "",) 
II. Ut.I~Hly Ingnl ... pNIm,,. krrmlllalj"" "'Ih~ hi''I!o. 

)·'r"l'llh. follu ... ill!, ')"";0' no olhl!1' oet .. ,«l, II tnO"O"lllll Ih. Silt .. ,.;. " 

... :.. or .!me11C~ or .1"lr~ e1'(' t~oI Nl)1l d 1 ....... ;hI1 "" ,""l"-...1 " I' h Ih;. 

'r('<L"". 
Oec"'·,.t"c,.-To.,.ow ....... y l.IUlllOrol':t. Tip )Lrr I",ri aL ru}"r, Wen 

\' 1'l!'lli~ . P into "" ,1 oL), .. r 10 , .lili ... iu ),",,·ll~d, 

CQU"d ..... - M.,yland C...,lo,ko\ ~\,~. 



Jlll1Ol-"l:" I nOm'rT A n •• J'. 

M_to L.'\III. ' i,ll. 1& 

D~~)jimo._''''''gllt .dll, hill, 1.11) 1I111l.; h,n)(hI, !I.S0 mill. Tlli. 

' Ioe<:'i"" I. ui'tin~uidl,"l f",m /). l" ' i,ol4l~ by ito 1000gor nillge, u'e .lv, ... 1 

hR'! a the pOF,cno, ~nd I~n~ ,ecl.n~ul .. ind •• u "I illmmd .nn tho 

tUl"'l"" e~I"'"nil}" nf lho !liugo ,,,·.n 1no,'0 ~f'!.J\,,",1; ,.,,,,,,,n. by th~ j"";" 

~Ii<~ or ~ l,~ ~",.",.nt;o.l!\' ~u",,'" dun l ... hi"d th. ",,\ m;n~t» Int";Oi 

.,n,.· .. mit:;: t1tirrl tile ";lrhtly 1::".1<" ()<w .. ",a, or tt.~ ~ilt...1 half Ht 1lL~ 

lIIl",iar 101,0; """ lourih L~ tho ...... Me of tlte mlcr.,.yelltrnl c"'St ,of 

lltlo! >""' ...... 
O,"","",",-'J'ohOLll'Ul' ~IXUI(lS"1t. ],o..-Pr parr (US (W!~ ",.p~e 

bt. .... ) II O ...... hopper n u" D~ar H.ncO( t , ),juJll ud. 

O"'I'rl""..-"lbrylanol CholQgittJ Sur,.,', 

F~",iJy KLOLI)I;NI:t.LJDAI; now family 

'1'b. If''.ilu, KJ,,;d_II~ ...... tftblllMd by tho ",11.", ill H'lI!l.' At tho 
'Rm_ lim. tho .ubl.mily Kl"";"lLdliM1, e<mll'tl<ing J>e.id .. Kl,.dIMI1~ 

tho C""boniforOt" gene,. B'~";I~Wp.l .• , I#)ri'·~;,/I". J """;1>4, .nu K ;r~. 
r,~ina,.". .. proJ"'O"'l . ·M"'U,..,.;!I){lllnit Ih' P' ''''"'' ! >tat. of ;n fOClllallon 
OIU <»n""pti,.\ 01 >t I<out tho I' Iln"an and <ouly Do,·oni.n ",!"""""boti < ... 

<A the ""hl..,nill' or ",U,,,, bmily ... w~ nnw prefer to HeW j( ""os f ... froL" 

.<:\.;q·'IJ.. W. kit ..... n",.Ioh't( 01 the V'<l\tndl"jI:" """Ilb of ~lo ). .. htly dI lle....." . 

llAted opoa... IUld y.,.irt ;'" OT ".ut";"",,,,~ .",.ll ..,db. n".". OC<."U.T b~ 

" 'lilIOM, peclring m.ouJ of th~ thi" hrn .. lIm_ 1.,~", iD ttu. MeK""";~, 

wm. C ... t . aud -r .. ""I ...... :- tom"liD>oI iI. '101) Iud ."d IIdjonoiD;; ... 1 ... 

'the /r''"I1 mal""ly <>f IIk.o 011",,,.1.1 """.,n., "'pe<:i.Uy I.h_ in U" 
)!<E:o...,i~ {,,,",nan,,,,. t..10IIl!: to, lhi. Itnuty. .\Uh0"l'h mo .. :- d,lI"uenl 

fermi ~"o hoc,,:" d".,mlneO. and ... ho .. iThmuW, ,,, ,,,,,,.ly .H e_ 

lor the Hr.1 !iIM, til. 1"1"""", ,ul,,,.II,, hlDol i" ,(ill h, f ,om . ,ho" • ..,.!. 
l)nubll .... m."y ot11<, o1;,ti"~ lLi,n.hl.ln'n>l \fill ,0".",01 r",th" ;n;""(! . 

,..R 110". II""c\·"" cnol\~h 01 thfln h. I'. I .. "", .1",1 itd ."d di""illlinatod to 



m~h Ihem 01 gr ... 1 ".Iu, in defi~iiely rro:>gni'illg awl oorn'latjug toc 

major "me, ~I 11", Silllnn <1.I",iiiu in th, middle App"lachi.ll ffgion, 

Y.,y.r.", 01 ! ~. 'l""'io< nmg. booJ01>d 11", limit. of II", Irnmolim' '" 

whi ch ll .. y ().-',"", ,In<1,,,,,:J . m'>'t of Ih.m "TO eoufimd ro .itl>or the 10"", 

or Ih. "Pl"'I part of tho fo,,~.Ii()n. TI", .w'ptiom, 'Ten,.~ ,,,nllm.,ly 

",~",i<lillr di lre",ll1 in l~oiT "'",,,,';:"0 "raligraphie ""'""O~'O' lfl eno bl. 
oue to d..,ide whioh .,." eariier Qlld ".hich I"" ",ol,if""lolioo' 01 the 

""rlieuL1r ;p""i",. Suel, eloooly rli >crimiu~W form, when fOl1~rl m on"" 

<Kli<;de"1 Uoryl,uo ,ho"I ,1 malo ,..rJ \ru,hrorihy ooTn;l:olioll crileri~. 

In 1100 originol dCllCription "I Klad.n,Ua (Joe, cil.) it,. .. r"",ogn;.,,,d 

Ih\ Ill. g<~m " di"i,iole illl" \"0 group<. In Ihe iI"l, CQlnpTi,illg 1100 

goJlol.\'l>. K. P"""'YJ,·ani"., th, 1"",lori()r Olld modian turro", aT(' "hod 

.~o Iho onter;,,, om ,ill"r w.nli~1' nrmOTC or kso; ,...11 d •• ,lopotl. In tho 
,",,,,nd group, o( "hieb B,~rich", blli .Jon", ,,~. t';"']'.' g,.-.l ex.'~pk, 

tho I"",k"ul' .nO onlOTior furro,"" u • ."o.qn.1 .nd '" long tho! Ih,y 

o~tell!l ""arly Or quito oor_ til< ".h •. Iu lh . ligM 01 the mu ch lorll'Cl' 

'l'""ifie r"l'rCOCfllalion 01 Klccl,nelli,l", 110"" .~.,ihhl, Ih.,.., " .mplc 

.. ,,'~nt for th. ol.lemont Ih,t UJ""" \ ... 0 i"Ol'Jl'"'O !~T tl,0 ",,,,.tel- part 
l'<'rl",,1.ly natural .nu «ally 01 highor iJ,I<1ualit n]n. than "'. o.lieyo~ 

in 1 \)()~ 

With I.ho p" """'\ gr .. t incTP~"" i~ Ihe nUlHo.r 01 ,pecic. I.hal ,,'()uld 

10\\ n~dPT K!.rJt~d"'" C(Il1.,.i~o<1 oJ u; in 1~08 it folio"" quik n. turnlly 

IlIQl restriction of (ll.t nlillJ' t" 'Olne n.lu,"1 nnd .... ll_ch"Tlctcriutl group 

01 fm",; 'ho\\l<1 nn-,,- 00 .,j,-o".l<O, Rul," ' L1"~'I, In. ><pa rdi.,., of the 
'I",e;"" inlo nowr.1 g,llorie I'TI~ll" i. no "'J mallor. The mul~tion of 

Iho ' p"ei ... . nd lhoir ,uh«q\"'~1 J"y,lopm",,' i, "o .. r doni "1",I,r ~no 

.I,. l'ply ~ofinoo lin.,.. E~""T'I tho !'TOUI'" al'< mod. '"r:r "".11 il i, lm-
1"",";hl. to a,'oid ~1l "rtiii(,i.lity in ,h"ir c1 .... if" ... t>on. Tll.,.. i, O<Tl.iu 

W 0. . om e "",lor., l .. ,t opp"n'nl o,·.r)'l'p"'g . no ink>rfingerinir 01 

rel .li"",hip" Jkirl"", I'''l<n of llWny ,p<>:'ic-o ",... nul u,velopoo oul of. 0 

.lllgl. I'm! bul 0.11 or_ moT"(' '" le.. .. polyphyld;" in origin, 

In K. 1""''-'YltB'''im, Ihe ll"",,"IH"" v.-. hHo • b irly Je~nil. combino_ 

li"" of ,hu",J.", f'..,"on "I Ih, loll()",in~ S,hlri,n 'p"des conform ""ill, 

"""",noble !idoli!) 10 it; ''''enti"1 1 .. lnr.'. In ,n 01 Illem lho ."t",or 



,nku, i, ,"h" wontillg ,,"ti rely 0' oorcly .~g .. Ie<1 hy " ,li)l;1" dopre"i"" 

in Ib" y.onl,",,,) ,lop". ':>0 I., tl,,, O",j'l""jlioll of tho T""/.Ti<led i1"IlI" j, 

dead.y iruhell .. d. The ""'''T,,,i11(i,,, unci Iroublu begin "Il"n .... e lok" 

\11' ,p...,i ... like 111""0 10 ... ~ieh the 'p""ifi~ ll.m"" i~I"rtfr<t!i~, m,'f"I". "",I 
"','y",""!,.;, ,, hue Ix"n ;>:;,.,,,,. IlL tl,c ft,,1 Ille ."lerio,. .uleu. i" 5Iill 

('!Ltirol)" ,..,,,,I!ng but HI(' out"r .i.l" 01 t~ e p"rll1ut ,,'ouJd "lTre'p<md to 

til. anl"rio" Ie« if th •• nluio, ,nl,,,, ... ,,'" dcwlop"",";' clearly dOM,,1 

b~· a "Lln<,1 OT neaTly .nl1ghl d"pre",ion in lbo .nlerior ,I o!",. In thi , 

'rH!ci". HI~ .Utc";(IO" ptir of 100 ... a, d",·d,Vxl in /.he " qu,driiug-o.l,," l ),P"" 

o! Kl",kn ellid" i, ID"rl1ed in " .iugl" COrT'''f><'',dinl1ly Im .... 1 I."",. In 
tho "",,,d ond Ihird 'p""i" tl", anterior fUITo'l" i; in,,,,nlpldely .ml 

.hi Ilowl~· dH'UOJJ"I, parti,lly ."ling 011 a ~orro"· .'llltoeiOT I~"". Fill.ll.y, 

11", i, tho '1"'<'\0> /'}nd"l~ in ,.-hioh <I,. onter;{)e ,nl '"'' j, rcp", ... med by a 

Jar;!, .u.1 do.p "aunil,d d'j)re;,iou. FTom Ilw. cv~dilio", Obl;iiuiug in 

'I""i,", mifl,l .. And •• ymm<lri(;(J "''' 1'"« lh." I,'lnd\"'lly thnmgh 'p<rlo, 
.... br1,.·;,.." ,"d r.,."",,,/r i«> 10 fhe ",,1'qlll~lrolu in whil,h qu..lrilnballOll i. 

olrarly de"loped. 

'1'1. di/I""ell" I>rhnm II.,,,,, 'I>",i,,, lik. }:. pn"-,ylmm",, in .. hioh 
only U,. poot,,,";O" hili 01 the "."'1'.'" i, >uk.led u,d ll",.., oil",,, lih 

tll, ~.,. 0/"""0' in "'~ich l1e onlnioe half "" ... ('11 A. th, p{)lterior i. 
di,i,I,,1 in/<l 1,.-0 l~ i. "" .I,.;ting /hat ... e ,...,.., iwuin,,1 ;h·eady in 1908 

to r.~ .... nl lhem "' ",.rrl!uling tl",iT el.,riflCllioIJ UIJdeT .li,liDCt ~"nOIic 

nalll.". The i~u,ntiOll ..... th"n .b'llll(llled ",I.I~· ~'''!'' Iho "xtTem" 

""mOO. 10 "" li~<od t.Jgethn b)" tnLll.~lion.1 form,. N,,~', hO ..... cT. ,i""" 
tl" '[K'(i.! of the bmily hw gr.&lly inc""o.s&l In nmn1t'I 'l"C carry oul 

not. 'ml)" the origin.:! d".i re fOT ",0 l!""'u bl11 We [",I ."n'/rained I" 
m,tilUIe' IhiTd .1." d<Mly Illied ~..,n"ri, gTan}> for a t~·p" 01 .lrnctl11"(" 
lnal w",1Iol rep","""l," i~ our ooll ",,!;olJo ,.-h,~ Kl',A"",n~ WM prop;:ooc..d 

in lil(l~. In ",'<"<)Td wil1 U,..., o""du,iol1' (~e 11 • ." ~'.""'.;,, lIOrm lJ'.ygo
['Iell'" i, 1""1',_1 10" th e group Ql qu.deilollal." 'pee;",.oo E,, ~k<.lcn,lifl . 

lo' Ih. Ihird ~" ... !,,,,np ill whicb Ih" loo.ti~n 01 tl,. ~.ho. i • • illl« 

entirely ot>eolete, a. in Ii'. i"di""" .~d E. "muoMi,., or ""lrid,1l I" • 
,imp]', ",,,,,II modi.II pit or Mort ",I~n'. III i~ E. IIm"iJ"diu Ind tile re

"",ininl' ot~.", 01 Ib.I"t~1 nl Hi 'l, ,,,,i.,. 



'"' 
There i, Do <liffiI'tihy .11 an ... i", the lmt bo\_<eD HdltuUMlla an.] 

Kln, ... I/4, IIw Hp.nt>"" "",ng """"m phlhtl] un the ~1 ... rlJ HIt holi, 

.,., th ~te/Ie".. ,,1 • wcll-dcfutod J><>ik'llcr lnieu! in lI,e Iotttr OIlJ the 

.\!Mne.:- ,),[ ilii. rulon< in th, I()l'm"" . .l:! ow"tr, \.u II><: "" .. 01 X lrrJ" .. U,. 

I~d [).4!,~ol'l,."ra ili. ""PM.tion i, Mt 1(1 I.,ily c .... rled Ollt. In Jo~n;nl': 
Ih. limit.. "I ti,,,,,,, two gene"', .. lnthn.to<t .l>c"., 1VOl .,' <on!r<mt,d 

not only with ..:.me ,..,.1 And mony 'rp"l'I'lll tra!lf.ilio'" but . 1.00 ~-ith 

qUC'II\lcnl <'(In''''1Di~g th~ go""';" .mlnto!! o! ~rta;n .pecieo !l .. 1 ~iOTcl 

lrom tOf t .. tpiti",,' . tandpaint of lLi.'tuol l"IWlblane. ill cru..""t., ...-ould 

be r.!iu« d I" KI~llll, ,.1>< __ the "t'<'W"ltion "r lJ<"I<'ti~ tI~ri , ... tion .. 

I d~'IlI ~lU t fAdo, ill til< proM ..... M~ulrl "'I"''''' th.ir ",Ie"",ce to 

DUU"fk_ 
,\ 001 011"".,., mo>l of th"". problpm. h. t..o "n ct"l1! !<'oW and ronD'] 

\0 be ..... t ul~ ,..a;t,. oPI,h"" ."'d ..... . " psod..,., lb . ... 1It of eon1"';",, 

tnd unlllhll'l.l-.. "I •• ....,;.von. K»mely, it tho .... th. t narmally .. 
• lIeo.u..t ill th. '1,,"~T1lol»lion 01 tk ,~IT" I, ul .... l' o:mU",OI\ ~D tho 

'~~l'or lido .tld 11. posi.<riOT pair 01 hm"'l i, 1"ell d 'Yeloped tl"" In. 

Ip<'('r,~ f"lb ",,,lor IXzY[lop/I't<"" Lik .... rtoOl illho .nleriur {nrroll' i, di.

Ifnell,y ,jl~.l~ aoro ... t 1, •• \ Iho ,·,,,i •• l 11111 ot the n h .. Hen wh,·)) 

tht . nter !idt <>f til< quadrilobnl •• ro. il )ll>t Ihft'1'ly d,ftned. Under 

t1.o fl.« «mdition tl", "l"'oi ... ;~I ... ,od'''' Ind "IaMI .. • ,.., admHtoJ 1.0 

Di<ygf~n."" ond ""fermi to .11 "~t"""'e pOOlion in the gr .. np or D. 

",b.tif-W, (Jlld •• the _II,] eorulitio" rhe 'I><"!'~' protIlyi Uld iu .... ,"'._ 
d,alo .m. and the .periH """",MalA ~(h .. 1I'llb ill d_ lUi .. a/., 

.,.. rdtrrM (0 DitJpp/tlHllaod nol Kt.-d_II/t. Ju,t 0'" ihe line" the 

~"""i," J..·I~'IJ. fnmciftu,., iD ... hith lIl' dt,.IOpiDeDI '" thr ao ' CTior 

m lCllf h om tLe Tffil ru oide ha>. p"","""'" only to 10 IIwgJlillcaJl,~"P"" 
.nd the ",,10 of 'he 1"0 aD"';'" lobeo ,. qnll~ fn'I'Pl1o<iaLk . If . "il,d~ 
,1'0 h •• , I.mt ",drnlan on in tho >tnlnl &I""" bat m.h, • irne, 

K1adjll<lI~ i>tanoe of Ih, . h"rlm .. 01 lh. rOO!l.rtor l!lleu!. In K. """"I"'
"1~.iJ , on th. <'OlItnn, \l" pool.ri", rule,,, .. ",, long Iht\ witllhe .ddod 

tact that th. an i.<.iOT .ide or the 1,,1;00. ar<:l i! dltlnl!ll, though uili<r 

,,·,1111, it i . ",,~ur ,l"ubtlu1 ... I'othe. thi , 'r!CiN f. InOte pro",,!}, pL.OO!<l 

will! Ji1ad • ....a~ gr in tho 1). ",~a;r':'" group 0/ Di.ygDpl",..... nm .... er, 



",ide f~)1n th."e !,w mention",l in>bne(!l! wher.in VA1;,l .loubto obl.in tho 

cl...,jf"-... l;Oll o! lbe ,0 'pod"" o! Amo,iCin SiluriOJl Kl<»<ieILellid" i. 

"'''onAbJy ,,,,,vindllg. 

Gom>; l'olotli. )w, Gu,ich. In. 'hoTl paPe! ret";v,,,1 ~hile ,h~ p",,,,,,,t 

Wl'd. WA' goin« through Ihe 1"'''' )1";:;, J. II Van V .. n' a,,,,rtsth,, !,"""Ti,' 

iamtity o! Kl'1'dwdh, n,ieh "lLd & ;«10' .Ild the older term r"kllli tlia 

propt,,,,,1 by liuri"h ' fo< ~ ,~,h", p""ul ior OSU&ooct Irom lh" lniddle 

Dt"'ni.,, 0,lroo(),1 turl " f Dombrowl\ no", Klckc, J'ol~~d. GUl'wh ]'o.,,,-'<i 

hi. !"",U. on ""v,,,,,1 whole sholl. o~d ",poutoo nlv"",, or ~ 'tugle 'p"oi,'O 

to whi ch ho .pplied the n'me }-'oJolli,lI~ 11m", ... ,,, . }U", Vu Yoon ",pro

d""", .. ,Ilo APl"'rellUy nry g<>b<1 ligm'" ori«in.lly 1'" l~i~b,,<l by Gmich . 

. TudgilLg Irum lho,., illu;;.i,dioll' "'0 "rc rog1"<)ifllHy obligW 1.0 di~)(ret 

",iUl tho oollcllJ,ioIL th.1 OUT KI",]""l/a ,"(!'/foci oilll" in the brt,~d ... lL'" 

ill "'hic~ i t W"" origin,Jly Prul~)S<!d 0' in the "",,(,ided on" ll<"~ giwn it 
i.; i,l"<ltic~l with .I'olonloll. On the ",ntmry we doubt Iht lho (",' beloJLg 

,,,on to Il", ""'ll" !n1nily. l;nlOT(un"toly, .... " l;;c~ 1he "l"''''' and time 10 

di,,,,,,,," ,h. ".l. tion; oIL)""" two ~e",,,,, ., they .h:mld be. Und" lho 

ci'ellm,In"",,'''e mml LlOntont our .. l."" wilh lh. oiruplo ""l.went lhot 

ilL Our opinIOn I'oIQ1!idlu, i""c~d ,,! hoi~g tho ,"mo .' ~ny o( lr.. gOllera 

o! tlw KI,,,Jenellid:e i. _n.1' '-") neor !WI11'",h.p" g",,,,,ienlly tho OJnILO 

"'J,,,,,i,,. n""'l'd"'l"<.1 to .Tom" Jllld JTolL «""(j,, OOIOf,,""'_. II'bon U,O 

enti",1 ",vi,io", ~! iho 1,1t,,' «"Ilti' ""..- ill pro~'T""" ,holl h,-c OCtll com· 

plete,l it ""In' !Lot unlikdr rh., Polo!!m", mO.1 p'OY" wotthy "I ""plll.to 
"'<'Ogllilion oill"" •••• ul'!(tllu" 'rr ill.1"I)OlL.],,,1 !,oIL'" in tho f&miJ)' 

'fhjil'<\\!id,~, 

){'nti""i~g o")y l~ e ,"",,,nlin I diff"TOnliding Ie.,,,,,,., ili,· t1""" Siluri.n 
gOlJe", no..- rerol"i'Cd no lomling iho Klrndo~ollicl", may b< b.i,fly ,h .... <
leri,ed os foli o"" 

.l:'"ld .. ,Jon,J/", Il. 1'0". ' )S"rr~,," o.l val..." "enl," '''''Il'''~ or ".ilh (101)' , 
medi"'" pit 'Jr .nlou •• ~d 1M'O rorel, with. ,h, lIo,," doproIOiOl.l ilL tl ... 

ventl"lll ,)01'0. lio"ol,>,,", E, "","ili""l~ no" 'I""i" 

'~'h. i~ffil!ty of tM ~ono,. PO/o»i<fla ."d KI",,"~<"a, K"n'"kJ;jl<o Aka
~mLl. u n Wotten!<\t,"won ,. _'",stord.m. vol ""III, 1~21, 

'Gu'lffi . G .. V • .-I",,~I, ~o' ft .... l och-K>.I' ... I, Idi"",a], G"olh"h '" St. 
l''''o"bu.r~, 1'<1 =1< •• yoL xnll, l~!~. 



Kli£J,ntUa 1Jhidl lnd }la .. h, (r.,te.): 811el.oo of ".h-...... i,h • 

'n .... lillll .",1 a prutc-riot wI",,, both u,uall:,! "'m~TIcd to tho 1",.,·rl oT>.S.1 

'1".,.\0-" oth"""i", lib EtI~kd'rt , !Ia. G.n"tYl~' K. p."".'yk,,"im 
(Jon ... ). 

Di:Y90P/""'" n, gen.' 8urhCO\ of vuh.." ",,"fill! 'lufiliTiloboto, !"O.l"\'ly 
[Tilo!.llo, the lot..:.. ...... uW by til,..,.,. ",rely two, I""Z "ulei, 01 ... hich tho 

anlorior m,:'! bo ill p~rt OT .,.,iTdy "bool",,,. Iu the IOT"",r co.., lh~ 

.nlorioe .~Ieu, bogin .. o~ tho ""lll"') ,I"l'" alld <Ii"" out tdo,"" reac.h;llg 

t ... o-th;rtl, ocr"", tho VII,.; or it ma! b .. r"i',~""nted by. crc.e.mtio 0" 

,UOl'. tounJ.oo d"p! .. ~io" mid~"J h"b""" th, dON.I .nd ~onnal .og ... 

In tho latter c'" II", .J.~.tlll ~"r] ",\orio,'ly uejiaod .n," Iyiug in f'~l1t 

01 \I", Imd,3.ll , ,,leu, ;, mue~ "'i,],," t\1IlTI tho rOiliorior ridg"", .;n~ it 

oomp""'" ih. c"n~ll"nl .ntorior pair of ]ot..., OelLot,)'pe, n .• "" r/,; n. ,po 
.\.. 110"" kno,",n ... d .. ",I~,",i">d A-lo«l,,,.I{'<;, "'p",oontro b,' H' 'podL>'. 

Jlul*""n,ll,, by 1(; ' )'",; 01 ~no 4 TI.mffi vaTiolio<, ,no fJ1,~ycpl.u", by 
3~ 'p"d.." LlIld 10 partl)" n. mffi "orielio., Tho "peeio. or E"kll!J",.H<, a'" 

Ill',;,;o l. into ~,< «>eiiom 0" gr()Up;;. TI", "om. ~llL~b<-r 01 """tio~, ~'" 
r('(<>gnim] ill claali!yinz tho 'I""'i", of /);'Y!IOpleum. Pa,,mg in roguln 

~rr]o, ,,"om th~ mo<l ,imp)o to 1100 moo\ c"<>mplcx typ" of otruolul"> tho 

'l""'i"" ollh •• ,,,'enl gon.u aT" "omod "lid dl3Sifiod .. follu,",: 



~"" ~nL<ItDeN n.l.!. .. ten"" 

I. Grwp .. t . I_~I_ Spooo'" .. \I~ •• " ",0<1,." <It ~Ib., "'1<1. 
Rukl<l'<kllella 1.dl~1H D. 0).. . .••.•.. 
It. n._.o II . ... .. _ ..... 

Il Gr ... p ~I 1: . . .. .u.....u I\ro<f<» ""t~ 
0111:0' ...... 1:1. ~II Of .. , ..... 

Colfl<edndl. ""'~'Il.'U~ " OJ> ••••. 
.~ "",b111<o1O ... , ,. II. . ... 
r.; ptlDl IUol4<oo II ,p ••• 
It prl"'IU~ ,. ,_ • v .. .... . .. _.I .... p ............... . 
It 1II .. ~ ........ t 

m. <l<~. t of ~ ......... !\C>O< .... \o1t~ 
"'!Irl _ ..... ....... """ ~''''U''¥ 
a., . . ..... D"oI ''''''' 

""'k_ ... ll •• Innn .... p •. 
fl .• 1" ... \0. .Dr""'1a ., yor", 
1[, ~ft ... \& 1 ...... ,".10 L '.r, , 
r.: ~""UI'- n, ~ 
Il. 4 ..... !.a n .• p •• ,' 

IV. G.",,~ of iI . • iHo;' ..... ', 8NOI.,. .. I. 
11 ._~I th~' th • • ~It<'{or ,10M- t. 
bt1lo.l\~ oonoo,-.. 

Bilk_non. l ul.lf"," . " , oP .. , 
B . • \., 111. n, ' P "" ..... " ...... 
II. u".up!.a '. "" , ' " .. " .. 
V, O,OIlP ,\I' ?J. hl!>o... ~~Io ••• In 11 

' '''''l,t ""Lorl{>l' \l,I,~ I, .\I~I,( 'T • ..-<>1 
1< ... "d .. rr,,~'",1 bf ~ . KOlI ... 40-
lOt_lOll In the .,"1.<1\ .1.,.,., 

J'!>,kICN,", II. hullk"" u, "I' ...... . 
R. {.v'.I~U n. 61'" ....... , . , ........ .. 
I 10'''''11' n 'p .. , 

I . '-"">111> of ~. _"'~""" Ico. _ .. 
.. U~ ..... " ..... ..,. rotf ... _fit til_ 
lwo pen ....... 111101. 

Kloo:kJl.oll. potIIouh -a.rJra IJOII ... I( ...... ' 
rw.""lon) ... . ...... " 

It. oWJqn" II. Op .. _. .• .. .. .• ••• 
II: ""I ..... ~ ... r'" II. . p. tM •• II ... <If 1<0" 

r«k) ._ ....................... . 
K."""" ptI .... ""'~ ....... , ....... ,_ .. _ 
K. _h n .• ~ ..... _ ........ . 
K. """fI .... ~r~ ..... b I\. .or ....... _ . 
11: ... "" ... . .... ~ ................... . 

II. IJ<'OU ~ <It,. .1I/do&. &_ w'''' " 
. k. n ..... d_'"" III ~ntnl 1I0oe. 

l<Ju.rto"tI ... !tId_ •.• p ... . 
K. u ........... n .• p ....... .. 
1.:. IIM .... -. " ,p . 
K. t ....... I ..... II .• p ., •••••••••••• 
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I . tln»>p (]of lJ , ""'.'"- .-'Durio . ... 1_ 
,.,nfin"" '" V<1l,ul "'"It, •• " . lor l ..... 
"' ... o. ,_ l .. lI>on. 

Ill.yRP!."" F"'~1:o'1 n, "" 
D. Ftl .. 1 fl, .~ •• 
D. laOun ... fl. "., 
n. ",In,,,,,o n. "1' .. 
I I. , ,,,1>0. n. '~ . .. 
D. ct..ln.l. n. '~. 
D, ",,'unlnoU n ...... 

" "" .... '''., 
11, "" ",,u,. "mi."... n, ~or. 
o ol'rln,. fl , '~ """"" 
D. '",Ibltr<> ... D .• ~ ...• . 

II Group Of lJ. h.~1G. du,.lor .!J, 
ot "'bod ,or.,. 4_8_ .... , u""W' 
. " ..... , .. uu .... tIw DoU. '" •• oono. _....,A ... ..... 

lll.J' ... I ....... h. t .. _ ... OJ> 
II 1 __ u_dno .... .,. ." 
() ,.' ...... n. oo"",to. Q TO'. 
D rl>n ... h .... , .... "' , .... '" r< . ... y""kl 

m. 0 ...... Of » . •• Wi.... UU II 1>'0, 
oaVrlot .,..",. dn.""''' In ..... Iot 
"'-.ll.~ !>art '" ... _ , I"b.,d ... ..... 

llUJ'.o.I.~ •• "n,""' •• n. >p, 
D "'Io~l. n •••.... 
D, .. , 111«1<1010;1 n . ..,. 
D ...... 1 fl, • ••••• • , 
D Io><ul"" n .... ... .. 
" "" " .. "","'- n, OJ, ... .. 
p , , ub<!,,,d,,t. n. '~ .. , 

!\' Gftlup Of!J .• 1<arln. ";,\i",Uy Uua4· 
rnOM", !<lb .. <hid:, .. "",10' an4 _ 
10,10' ... 1<\ ""'" ..... co .... ,,-I, I",.. i 
... _ ' 0., ~,;.dI. 'n""'" .ho<tor, 

u..,.o;<,plfoo,a buttl ......... , .••••. , 
n "'",,, .. " .• p ..••••••. , ........... . 
n toklt .... " .• p ....... 
" .,II1 ... U"," 'HaU ) .. V. _ •. o. 
0._ .. . 
D. "' ...... OIl 

hli'l'nro, (), kIlL SuIt! ,h.ru • • bOA )n 
1)'pt"l I) ...... ,,"" 

J)1I1~~1.,," b,n; J"" .. 
II, 10.111 ..... "ta ~. nt ... ,., 
D. lubov~ll, fl , ,p. 
D. I huul,n. n,"" " , ... ... ,' , .... , 
\> ,h"",,, .. IImbol. n . ... t ,' , •• •• " •••. 

j), ol •• ~o l JQ"" ("lonLiu. '" Kh' Yo'~I , 

V. !I.ou~ of [I. ~t.tro..- It"~ V.I""~" 1"_ ,,",un%. 1<1_ ~rrnW'Or 'h." 
II .. I,cr .. ... 

''',y,,~\Ou ... ~1""~ITOb!"" (K,au .. ) 
( " dUo drift) ........ .. .. . .. 

n. YI.~lnl<a ... .. ,baM.' :!D.,.oh'l~ 
It.) ......... . 

D. ""'""_ ft .... .. II. _ _ ... "" .... . 

n. '''''''''- ... SO 
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Goo", E,'J;:L()I:DM;tllA o<w ~..,u, 

d' m.ntio",'<i ill lb . !o"goll>" di""l .. "on lh' .ur!"C~ of Ih, nlv~ i, 
eYeJll} con"", or with • m.di~lI pit OT ,,,Iell' and nlOce rudy witil ~ 

"h.llow d"l,,,,,,,,ion ill ill' "mInI .10]>". 

G<nDjy"'3,_)"'"kl,,,J'H.!l~ "",ui!h"'~ new '1'<"i"" 
For mn .. elli,,"('(' (If J"",!iptiou onct """Ignition lh' kuo .. u ,!",cin of 

E~H""J'Adla maJ t. d"ul"l into ~vo gTo"pb b"""l up<Jn tho ",rf~"" 

"",T<ing. o! ih, ".Iv.,., 

1. Group or EuH""'MI14 mdivi.a 

Sl*" '" wilho1l, rood;,)) "" "thor o"lei. 

Jo:l'KLCED"">lI..LA T"U1U;C' n. 'p. 

I'Lit. INlT, }/'g" 1--,\ 

D"=ipl;"'~,-Length, '.6 mlu.; heigh" 0.94 mm. Co"'p.'" ,cry 
,1;ghIlJ oblique, ,1, / end. I,eillg Tound,,] with t .. g""to , \ C<lm,~il'y iu 

,I", di'g<lllJlUy OPJl'.-..ed ' orlle". }"TO'I1' en,] 10m"",h ,1 ... ideT, .lightly 

hi"hcT and Ulichr ,l!houl1b ,be ,lo!", iu profile \ow~rr] "he "n[",;or edgo 

;". Mt ~O"} ~hrlLpt. ~urt""" ,mooth, 1I';!lwui ddm,c ",i<,i OT pH- or any 
.OT!. 

O",,","M'C.-)(C)(T.""E ruDU.no,.., 'rlmi} l""t .ltOle ha,c, l'linl_ 

' tOT"', )la!')'I,ml. 

C"II."Uon,-).f "Tylond G,o]u:::icd Sl1ncy, 

:t:""1cn>L"''''.,-, \;'uJ.'-~J.:r_' 11. 'p. 

Plale LVII, Fi,., (;-7 

/J"""'l'1i"", - Lcngtl, 1,7:; mnl.; height, 1.0 Ltlm. l)i(fcTl' hOll! B, 

jndi,"'", in ". Y"'J prODliuenl"nlcT<>--<Io"",1 qU irt"" giving Iho ~arap"'-'" 

"'IID,,"'lJ"i lJml"'D"'~ 'pp<aro.ll"e found iu m~llJ pdc"YI""k H".;d", ili. 
,cTI;col Ng" i. Ilroighl .nd tler. i •• 'Ii"ht dOJ!r""i<m in !h" middle of 
ihe out., , ]op". 

O, 'c"'r""".-~loK~s,,~ >OU.lHID:><, 30 fod ot"lV, La,., Flint;;tono, 
)f.riLond. 

Concdi"n.-~l orl'lond C''<llogic.l ~ur>cy. 



• 

lI.1RYLJ.ND G>.O~OOlU'\L Scnn; 

II. G,,,"p 01 EuHd,~.U" ,,",/>i/i<.II> 

S"""i"" ... iw • modi.,. pit or .• n\e"" 

El1~V~D;:"EI.LJ. nIBIL!CJ.U ll . • p. 

Plato, LVII, ~'4.<" s-n 

GG~ 

j) ,,,,,ipliD,,,-Lon;;t11, ,,"unlly ~Oont l, ~ lllllL, rarol~· "' Inu"h ." 1.7 

mm. or a, liitl" .. l.U mm. ; h"ight, 11.8 m lll. Th" 'I>"'i .. j, ch"1oderi,,,,1 

by. rimpl. umLilicall'it, it. oLli'l'IO TOUll!j-oLlul.L:,! oULlme in whIch tho!'\) 

a,. "" 'horp ou" .. , aJld ii, ,1<1lInin.i.ly (~lil'lil' .. l "T rathor 101"·,h"I,,,,1 
proftJo in <1oroo.l,.lll\ ;errir.l vi....... 111 .u.ch profile via,.., tho p<li~t nl 

gre~l .. l lhickn .... Ii .. D"arly ,l,...y. in front of til e middlo 1m! 110/ far 

HlOnglt to prod,,,,,, ,TIY gm,t Lliir"''''llc(' ill tlM' tlojl<ll to it.. two ""a.. . I~ 

,,,,rfool.poe;mc1\O the .uri",,;, punot<!.,ctioulx! •. 

O0<1,"_".-McK~I" IE ronx,no'<, 31/ {",ot .be," """" Flinl..t"'''', 
)lnTylll.l.Lfl. 

C.nx/ i01'l-.-M.n loud Goo 10g;<01 Sllrwy_ 

rl..[e LYII, Fi/,(, I~ 

n .. ,,,,/,li,, .. ,-LillgU,, 1.1 lmn.; h.ighl, 0.70 llIm. In "",,, t foo.'lI"", 

like t.'. ",,,bilic~ta bn! irnml)<]lAt.-Iy ~i.ling"i.h<'rl hy it. . hock, {,mll. 
A, tile , ho,v,nillg i. e<wJln"l tn II", .ntc,iu" Ih,_Jlf(h. iho umbl!>c.1 pit 
liM mu,h """'Or tho miu!"ng!h th.n in In;""\ 1:. u",bi!i~"Ia.. Th o 

.nl,c,iu" .bn rl ,<t .. nd. much mure '.pi,Uy. 
A gon.'~l ,,,,.mbIAno. 10 N. " .. "pi,., m.y k nolo.] b"L Iho ' ol . tinn tn 

th.t '1"'<' ;'" i. noi """Y 01","". 'rhi.;, .ho~'lI (1) ill Ihe ""Y dill"",,, t 
""lli"(1 01 U,e a.uterior e<lgc, (2.) i~ tho .b..,,~ co 01 Il,,, g,,"\lC c"OlI",,,iiy "f 

U", "("ior ;lol'" p"'l~ining in tht ,po:";,,., (3) tho ~t..om." nl. rill) un 

the po,\<orinr 00,,1<,. ,,,,d (4) the mom uniform ('(Im""ity olll", Iniddle 

part of 11,0 ,lor",.vwtnl profilo. 

Oc"",,rnnc' ,-\\'ILL' Cit""' >""lJHIOIi. Forlr-lh. 1",,( """TO bal!O, 

Pillto, ~r.Tyl.lLd. 
(,oll'oli<m.-MaTylanu (; ,...,logioAI Su.cy. 



l;n:L<~I>'~"'/i.LL.\ "lIJll l tlOIl>GS n, '"P, 

1'111" LYIl, }"gIo. 14·1', 

n,rrril'tie''-- __ Longlll, 1I"lIlly .bont 'i,O~ IU'~ " n., "1 .. ",,,,.01 ''''tl"l''Il"l~' 
b<-j~g 0.88 mIU., .nd 1.02 "'111. rr~Lght, AOOU! 0.& rum . 

• 1lli .. 1 tu 11 t<J.;Wd'UNOJ umbilil;.lu. lI'ilh whi"h it ;, """,-,,,i..ted, but 

C\iltorLllg iu it. ..""I~·T ';'4 and iu Ib" ~.,,<lap ~f th ... hefl, (1),, ri,,-"hl 

f.ili~g to o.'orlal' tho lett .nl'·riQ,ly, t~ rt"er~' ooudili<m ~bWlliHg;1l 
tlte po..typ". Tn IlidiliQn, tho:> I'f.nl'.~ il tel.&lhd y ,,"'''' ron'~x than in 

A' . .... biLWm • . th~ I .. uer'''' ,101'" 1$ ,tfo:ptr &tId th" .ut<-,<HIo, .. 1 qu..v< 

much thi~. JI'"",nr, the ... " r,UIO'r m~N t1w, & sugg""tiOll or !~ 
wl<'U~ o[ inn"al KImltNd1.II. 

UU'Vrr<HCr._Mcl\",~zlI' ro~"'\T!""'. '1'"", fed. .bene buo-, )" i~t. 
11.mt, lliryllmd. 

C"""I;o.o. __ :II aryl.niI Gto)1ogh .. ) "~""y. 

1'Iaw TNTI, l"i!jl, IS·20 

D~"'np~i .... -A •• "d,,t<'(! ,..jth th~ typicil [unn of tho 'PL"';'" .'«l "n_ 
laO"",. 'll('<arucDJ! lhat clilt .. n"l~ ", beIng 111~"riA.I~ Illu,·h .,.,,,Ih'f. &> 

ta, • .,01,...,. • ..,,] tn. I~ngllt;u tl><· ... T""g<'t I.o:t"«11 O,G(/ 111m. '."J O.ft ~ lUlu. 

In tJ., tYI'","-1 I<mn lite length ""<~'m '.11. \\nw-r 0.'" DlOl. Th~ oon<Lo.,u y 

ot tbi. 0"'011 form _In> w.u,. "I. 'on<'lo l nl"'._ 

O,'~u.-l[cK",..,,", P'lll:V'T,O~'. 'I'bin, ffl<ll &bon: h"e, Flonl_ 
1L<·u~. JI"nhlnd. 

('''''lid",,,, MOl'!lnol r:.....JogoCIII "Im''')'. 

Rrn.<y,,,,,:p;,,w... lIIl.I"~ n, !j>. 

I'l tI~ LnI, Fig. n 

DWmplv, ~ ,_r."ngtlj, 1.1 0101.; hdl:lh~, ~.~ O lnrn. Cru.ra(~ .. iy.,"l b,T 
lu. "'ali,·o]}' ,hort fOTH1, ue-fly I'<>jijuIAlI} onl outliu., th" ,[0_ 1 ,"ugh. 

be;nr eMu"" and Ih" ""d, luOOqu .. l. '1'00 umb[licoa11'it Ii"" ""aT, i, .. t. 
lade antern.-. to tho m,ddle " I tl,. uUN;o1 ~ftll. AT<>uuU it ar~. 1 .. 11_ 



• 

,n 
~_n I'(J~I of OOD""JJlrieall~ .,.,."nJtl'd #Ionplo 1"""""'" Th, ,_ori" • 
.. I~r (WI! l'h" W.lI-.loTeJ<>p.d :11.1 119>.1. ,. 

r. .... roM ... e. l"dilitGI~ t1Ir la bull~. 1II1"~1. 1'fg;"" .. I tlo •• ah" j,; 

Ie .. 'OOV" ~, th~ ~ul< r more ..... 1. ud tho pII hn aiighd,. 1Il /"'"\ on ,tN.d 

,,1 1' rI11l'~ ,h' 111iM1 •. Tl", umtlllk.ll"~ abo tml,.""eo ~ IHgn 1 "". 

O",~,.,."" ... ~~{cJC" '"T" ,-O""A', ,,)11 , T"'JJI~' fed """,r h .. e, lj 

n,i)"" eA.1 ~t Grul Cacap<ll1, \r",,1 \ ,rgi"' l_ 

(,':<Iuli<l~.- M...-yl.ond G""'o~;.,.l ~\1"'.)" . 

l',"n",,,n-•• u "" PLU u •• p. 

Pi .... INII. 1',,_ ~t, n 
o.-.,.,.,P/""".-v.og<b, 1.S moo.; hr;gl~, 1.1111 "'III. I.ike f(. ",lei!""", 

.. ilh ", h,·h j . ;. .. ....-i>.tr<l. thi. """,';" h .. , .. h"..,.., od<>pmg """~~ity in 

,hi' .,,""' ..... r""", 1>u1 Ih~ '~n""lI~ [. n<>t"" d,,<p, I, I ... , oJIa'l'l! dd,,"" 

"" 11_ onn •• .,dr ond I~ ITlI"";,, • • 1""" 0" I~ " holo it 1,14 .k'<p. )1" .... 

''''''. tho ant r.w. ]>I"t of tl .. ~.tlin' 'I ll,,,,,, ""'1 .... ,,11)' ",,,,,dod ,.i lh 11", 

<l" .... ! h.lIl"" r,o<illC>f'(l. Findl), til " ",1>" ,rr ,.,.l~liw l r ."""oct,·. am] 
lh. umhni.~l pit i •. ,ul.Il,,·. 

f.l''''''''''''r· •. _·~fcKJ:''%[l'l ~O.}\"'TIO~· . T~~nL)" [ret ,I."" t .... , 11 
",(10, eul or O,..,.t (:.""pon. "II OTyl ."~. 

('~lI~ct""".-l(''1I.n J (:"" I"I1";<-">! ~n,ey. 

rn. " romp of /;"H"".~.II. ,"~ ... I¢ 

.<:1 .... i .. ~ iU, ohort modiao ~u.I(:II._ .od prof,""'ng Invro·, .. Qln.! liaR£'". 

l-:I:Irr<m~" ~ . .... '''' \:CAT'' n • .p. 

Pil le LVlI. r lg'l. N tr 
D"""'p-I;",.._ I ... ,~jjtl,. 1.& "" "'. ; heij;-lot, 0.73 ",m. ~'" yori.h •• ~I 

t),i •• 1"" '.0)0( ..... ' '''''''l?ni-.l. All .'0 ,,, .tI<,,l ~ • dJM'M(I~ ,lo<elored rim,. 

jll the 1"('l1t1"1l1 ("(11.'''' T)", "",1, ar-c 'l'I'!"O .. m .. ~I)' 6<1,,"1 in lIeJ;:rill anu in 
Ib , LJp1llf.l for", of Lb, 'l""";" Lb. Ql,!lln ~. or tit" ("'0 ""el! or/ .in,jinrl,· 
Incune(\ .t th~ """.0\ ang]'-", h, th,· ,iJ(h( \·.h, of the ':-1)i,'.1 ,andy 

th' d~,.."l'"KI''' . .... ~im!Jl)" ",ulld..-J or "UtI, .. J,\" ."glll .. Lm i" L1o. loft 

• 



, .. .. 
Ul. P"-,~ri'>T oun,,,,il,)" '" ' I>< hing~ forml • l'tojo<t.iJlg 'pmcljke plooo:4t 

• hi<h loeb mto a ~Ol1't.'P<i'"Jmg dep.....iOllln U,. rj~ht ~""c. "/). ",len_ 
is rath .. lug£ aIld d""P bul doc. "01 ellald lno'" tho" one-third ."'0" 
thl rAlT~. Of"" a \;o,..,ly Jl"'~ptible doph'Joiio:n 1n,,1:. Ihe 'pOI ,..he"" tllo 

JX>O!,<"lot '''kll> ",,,,,.,,, ,,,,Iy ooo:ur. III KIIlc/,,,.II«, 

Th. y"idy ~"fI"lota L\i11'or. lmln!y i" th~ mnt. '~glllar .ni<ro.e;;rdin~l 
."g1~ 1!l,1 1_1)« wnbilj~oJ. pil. 

'j'he van .. y proc;,ri, .l~ h ••• ,,,,,11f't umbillw I'il bu t <lhr. ... Ir<~~ 
IIod. th£ typical ronn Ind th~ nr. UP/Mil in lhe wor~ .hI~l, "" .. ",I.,. 
and more """,,,, ... 1 In ... .,..,I.",.1 ."(ion. 

O~.-lfclUNJ .... F()tI)/4TW", .s"'~DL}_"en 00,1 rigll1,Y,\.o 

r .. t bu"" t,L 'n", V1intstnn" )fa,,)'lud. 

C6 I1tft;""-lhryland G~log>o:. l SQ"''''l'. 

};1)n'¥" 'WJ.1.A ~1~\).TJ. •• •• A.-"O~ ""TA n, yo" 

rial. LVII, Ii",. :8-31 i r1AI ~ I,VIl1, Pig. 1 

n,,,'NI',io,,_- .\ ...,.iuoU with Ih. Iypirlllonn o! LIk 'po<i"" a ' 0 ~ \\m.'_ 
04_ oxompl ... in "h'M th. Allto,"".ruif,.1 n~gle i, mOT. angular Ind th~ 

ulnhili",,1 pi' i. "", IIeT . 

Occ ....... ~""'._)! ~K~~ >.'E l'NIXArIOI<". ~'''',iy .. ,.".,,~ . ~ d ~rhty·t ... ~ 
C..,t )",krr top, l'I.int:!!"" .. H.r~ltnd. 

Coa..:t""'--l far}bnd ~10Jl"1ca) S"_1. 

!Q;n..".".-uL.o >UYUU .. T",". N .... 'J1"H n . TI •• 

r.lol<> J"-II ' , l'IV. t~ 

Dm.i,Iioot.-DiI!"", trot" U..IyJ>;nl fo.m (>J I"" ;po<; .. i" it . ...... llu 

1in.bili(AI pi, ""~ in II>< m",.., o"o'l'ly ."S"'llar _"'u Ill"'" p",01"""" OJ,"""" 
00 ... 1 rogi"". 

O<'"",.,. ... (V.-'-lCK~I<""lE ~On).l .\TlQ ~. r .. o"ty fool .l:rn-o b.1O; ~ t 

iOO:Ality 11 milo. "",t o{ a rM ' ('o<:np'1tl. :lla,yl&oo, Cumb<rlaol, J,t",yL.nd, 
""t UP>"" po.rt ollho !o,mALiou .j ~'H"I>!~"". '{"'y~'~d. 

C~u.<t"".-M..,ylmd ~!r&l ;;".'"y. 



EU~L(>-"' __ "nL.!. .I' ""CTILIJl ' .. n, 'J). 

P)&io LI'Hl, TIg!<. ).~ 

n.",ripliu"_- Ullg,h, 1.0 mill.; h'ight, O,M llill1. E. /",,,otil!o.,, .. ;, 

",I.tra to p.. ,itlu(lia but lh . RlIIH;OT b.U lJ' ",I.tiv,ly "mch highor ~TId 

the ".r~l""" of inf.rio, .llO. The 11mbilicol pit .\;.0 ; . ,maller, It. """
".,ity of tho ,..h", I ... and theiT ,,,,loco ,",vo",,] witt mmu!, ,",owded 

p1lnW') 'Q for not o\""" '"d in E. Ii,."af« .nd it. ,'.Ticti,,_ 

O,.,."" .. "",.-1[OKL'HTY. )'OlL'l.UlU". t:pp', ~O lod ~t C"mbcrJ~"d. 
),{nTyl.",l. A very .imibr /OTm OC""Un in the h.,a/ ~O i<ol of th. Will. 

e "",I.: Lorn ... ,;"" d Pmt", )[~"l'lan<1 

Coll,,,tio,",_Mnr.)'hnd G""J"!,~c.l f;mvoy . 

.Eenum .... HLLA llOlMTA ll. !p. 

Pl . t" Ll'llI. l"i~. Ii 

D",('nrdio~.-l.el1:;tlJ, 1,7.~ ll11ll. ; h,i~bt, I.Or. mm. Similal' to E. 

, in.~"'" ."d it; ,.,i.ly ''''gtl/ola in gC~CTal oullin, aud upoot hut ,lilT,,,, 

ill ~.Tiuu., "';"0' detail, ond mo", lluportRnUy i~ iho mow ,hallow ~ncl 
und,1inc,l <hOT"'t" of the lImbiliooi dcpr"",;"n. 

OCC1+1""'''U.- }[Ofi:Eh--:!'r. ~oll" .. 7,O". EightJ""'o fect bo,,,,~tt top at 

Fllllbtooo. ~I",yl"~o . 

C"I1"/;o,,.-}[aryl",lrl Geologicol SU"G~', 

IY. r,,,,,I1P 01 Hul.'lml,n.<I/u .ulci[r(f!" 

Sl"'''' .... in Group II ",,<p; tb.t the o"tormr ,kip' i. bl"<Jlldly ""~O"" •. 

EUJ:L<m~lInH "!lLcn'1l0~-' n. 'P

Pl. te r;VIII. l'i~ •. 10-12 

Jk";";rl;""._T.olI~lh. 1.G mm.: l>eil'lll, O,7~' mm. ('h"coc(o,;'ed b} 

ito r<:JUnrl.o "hla~::: ol1\li"", 'impl£ , m,ll umbili c.I ~jl. rolb" ,lrnlll'lv (-on· 

,,~ niH"", """ Jl,micuioTl y U)' tlL< wi.], ")W,,,,,jty in tt •• nlorior ,]op". 

• 



'" 
'fh~ pNlor """""'m~ oJ lll~ rol~eo, 1lr..'/VIld T~nlnl "'~~ ."d Lorgn 
.• i..., d"unsmu. it from ,lot ........ i.l .. l l;. " .. il;.. 

Oal<n'<,."...-Mc" )"'" ~(>")I'noll. 'J'l'~llIY l~ .bon" haw, lj 
ruil ....... 01 Or""l Cat'O.I"'", llo l')·l~nd. 

('"II.di.~.-)[.l'} t.nrJ r, ,,,,l,,!(i Mi S~r>"Y' 

Joi c t<'.<r"JO: '<r. r r .... l,lI1L!~ ~, '1" 

Pl. t.. IN TII , F'l{I. IS, 16 

1' ....... p'i(;ll.-J ..,n~. O.G min.; ~Clgh(, o.~ ,nUL J))tl'~", (rom, E 

...t"lrou ill tit.. I_r "'n~""'t) of , 101 •• It"" ..... \ tho ~"t l.!' """~"" ins\eod 

"r otn.>;!bt .<tILral od~",. H i, .1..., a "",.1IM' form ILIId lU .... cr .... '" 
t.o promi" ... t In Uk anl.no-d",·ul QQII1CI'. 

O ...... ,rt,'u.-lIcX" ... II: Y'(I~""'TJ(>" T .. """ f...,L oboTO bo,..., I ~ 

miJe< ""'" ,,{ Groot ('a'''I''''', lht)bond. 
t'oU"j;""._)fOTyl."rl e M)".;;""l S ~rv.y. 

l'l"t~ 1..'1'11 1, FIg. l~ 

J)'.f(rlJ;tw...-Lo:>J1~tll. O.~" m~'.; he,ghl, 0.6 "'~L Tl.t!, .ped ... d,lte" 
(rum ilo .Ib"" i n th. ~; . J~kif'~ i'I'QUp ;11 <I", ", ,,,,It :<"",1.", lbruptll_ 

of d_l an,l ron ""l" <'11 ' t...U1'" ~f ,[16 ~_t'" bord., Hf "t ..... 
,'!I('ul, .. ,u"" .. ~ may 'IlO" L' .... Lb. thl(hl ~Un"ltn .... "f [he i,lJ1l'" .,,!. "f 
,J.c horde .... ,J it< A'"upl l.et1I:umt,iap '·en'ftU~. 'J"'" nmbiii,1li pit abu " 
D'I<'BlIlDlOnly .han,,,.. ond """,11 .,uI ~ (0 be ~~rpl~..,..nl..J 1><10 .. b) 
anotllet ~ ro1lRtl....a pit. 

O .. _r ... u.-----Dl]~ " ,Jr. J )N",,".lI"'~ ,Itt"'" ..... w, ){d' .... tam>, 
Z 1111"" .. .,.\ "I I",w;.",... ).>,nnoylv.ui •. 

(,&I1"lio~.-H. s . .r.-.lioMl }iU'fu.n. 

Y. (}""'l' ot .I:'~kJ,,",IMe)i<I O~I~!o 
Rl>«'i.,. ., lU Group II '~I'fpL Il"\:e.,or L~i"l ,.. .lightly mull .. lnu 

""It,,~·.tM b~ • ,h.Ho,," u..V«,.ioo lU LII_ ",,,trol 'WI"'. 



rhl" J,YIII , Fig. l~ 

n'."";l'lw~ .":-'l ,,~gth. l.!' mm.; h.ignt, lI.c' mlU. Ed.W io E. do,,,,l,, 

",,,I F-. ""u"l~ but Ih. , Il.Loro-rentn] rmj,>:'t.i Oll of lho oogo-----)tell"" .1<0 

tb, !'lll .. III mi<IlU. 01 ,ollhol {.rll'o-----i, 1..""" thOll i~ Ill""" <I""";""' 1, 
Jllf~", ag,iH from both in Ih" rl,,,dor~1P~t 01 , low 0,,\00'" ,,,dlill.g in 

Ihe lo~''''' nliilcllo put 01 <1", .nlcrior h,lf. Tbh g;vo, rro" !>I), A f. '", 
, uglo,b,ll of ~ I I;'H"" t.o Pi,yogf)pI'~m p,oul'li. ·.I'h~ uu,bilic.,\ p,t I. , 

I'mllrl uj)il.fi~ oo ,"d dOrAA11j lI,,;"g: il"p"""ion og:,O("i, ,,, in Illi, '''''1'''<1 

Til], E. ,lMO(Ua. 
Oc,;u,-,·,u,.-}{C I\ EN7.1E >",,"" .'~lO". T.,-eut)" /,,"1 .1>0,0 bau. 1j 

",;1", ""I 01 G refit (' ,('".pm,. ) 1, ,,·lnnn. 

r'ulT"lw".-~1 Of)'1 ' ''') (1 ""kosioo\ :;11 "--")" . 

.l-; ""'-~n~"y " , "On:"LHA ll . '1'

YI.te l.VIII, Fi ~ . 11 

P"Ct'iI,lwn .-L"rlj(lh. O.~O lnm . • !l.;!!hl, (l.Co{! !TIm. nd".<1 to {.'. 
1.",~1~ iro<" ~]Jidj i l dlif",..;n it.. ,~,,"h .m.11or !Ii,,,, "ud rel.t.;,·.I, h;gl",,
p<»l",. ior hAlL .. Halh h'I<' U,. killrl 01 Nlu,irlotioH ill frollt "I 1111rldl~ 0/ 

TOlltrAl 'lop" that ; •• n ()ft.Oll o\;-..:".v,,\ In 1J"r,gopl"<f~ .nd Kl<uJ.~,jk 

Thi , Ofl",lnelloo ,..hmo mOl(' 1\11l~' dO"do)l'!d In,l .. lh< Ar,(enOT funo'" ill 

\1", dO<'rly ,,,koloo. In"'" 01 Ib" fAn,;I.'. 
O"""rnn"._){cIV;~~ l~. TO~lL""IO'. Twenty I,.-t .• how h • .." 11 

mil., • .,t of (1""" CAear0lt. Jb"yl"",t 
CMJuliun._. -'hr,·I.nd (1",I"I'j, .. ( I'UT'-CY. 

n .t.> INH I, Fig. Ii 

D,_~'iph(",.-r <Jngth, 1.0 mm.; b.,j:;hl, Q.; ~ tnn1. 1101 ,,\eri til E . bill· 

IOM1- 'ntb which It; •• ,,,,,,i.\.o<l hut.;" .Mil)" ct;.t i,,)!:ui,),r,1 1L)" ,Jill",.""(",,, 

in nu(h~o ,-,I tho om], . in 11" IO,-ll1 of th~ uUl\>ili"o..\ r;( whioh i. m OT" 

,]dinit.ly ilefi"cd .ltd lo.-"r, 'llil in ihe ,01,1.;\'''\)' glfflor kngt.h or tiLo 

earl l""'" 



Oc,,,,"',,c,._}fcK,,,,p, '''''''Arw,,_ T .. ""i~ I,>:,! .10'0 ,.,," 1~ 
mil .. ""t or r"",1 C t\Cal~m, MUJl"ncl. 

Coll"l",n,-}iuryl'llcl Geoli>gi".J S\1"O)'. 

Gem", ~I.OU)[IHLLA UlrJ<h 'Jl~ B .. . kr 

Like b'"H",I.~,lia bu t '''TIOl'~ ul n lm. -..:itll A median and ~ l"'"kTiuc 
, uI,," , LoU. u,,,. Uy confilx'<.! w tlio roel.o",",.1 q,,",t"T_ 

(!'''olyW .-KI"d,~.Il~ p'~M!!I<a~iN (J Oll""). 

Tlw 10 ''''''' '''' Toloned ot pm""', to Ihi , ~"'nM m.y be di"i,Te<l ,,,to 
ilN P QI\P' "ocu reTill g" \() l.ho . mL, ,,, oh,\\,.cler. 01 the \'Oh ,,,_ 

1. (;TOlLp of Kl",d,n,ll~ fI'N~,.ylro"i"" (,1m",, ) 

~p."<:i .. wilh <Yollly ',",,0< ' llTf", ,, o' ''''pl tl,o \~·o 1"",\oTiur . ,tl c; . 

r~L<J:D~"I.L" OHHQ "' n . ,po 

rl"" [.I X, Fig_ 1 

T)''''''';I'I,:o".- Leurth. 1,3 mm_ ; ho.ighl, O,,'J HUll . ~imill r io X. P<'"~ . 
,'.~lt:a~i"" (Jo~ ",) Iml Ji!feno in it. ,hurler .no] mOT< obli ~,, " form, lllO", 

.h""l'ly .1lg\1 l" .n["riur o."Ull.l oc<lTomii, uJ r .. ri1oulAl"l.r i~ tho fl et 

Ih"t Ih" iwu 1'".lerio< I",,,,,,,; In , I,oTior . lld n!u,-h 11 • .,,, Ih. 1"""oflor 

.ngloo. n",,,nhiof in I'mor"1 K. " drl1l.gul"" " !"" is • uig'u", lonn witl, 
,horlo, . uki. 

Omm-",",.-TUI<Oww,,,- LD"'TO,a, 1",,,,or pari ,I C"~lh.'cl.Jl(l, 
)hryl""d, 

Coll,,/;"" __ )(",ylono G.ul"giro.l ~" n',~' , 

K L<J: 'W'ELLA }[flCl ',UGULHT.' n ."p

I'I.t. 1.IX, Fig. Z 

1),,,,r;I""'" _- l "'"gth, 1.~ mm, , hoight, 0.80 IllUI ", rN"la'lg,lIorn Jr •• 

o Icm g . in"o" , <10",.1 o"l1i"o, ,.ilh ,h"p r"" alli'"l"r '~ '"flUr ono, d""r 
.'noloog p''''''Ti", on,T mMi.n , ,,lei ,x'<nding quit" 10 or hfo}-",.l II", mid. 

height of ,al"". ThOTO" II ~'oll-clo,'olol"xl fiJl~go Oil II", ~nlorO}- "-n tr>' 
h.lI. Tfll.;' I'cllct1"" lly nnting in th" ouruo .. ·oat ;Jj()Ttor LuI "i ,,, il.cl)" 



olJlqu~ nght .. hl!l of K Oo/Ilif .... ' rhl • .'I~ Yon .poti .. ddf.,. f~rthor 
froM lb.1 rpoI',fII in ,he gn:ot". l",.gth of ib h ... funo,.,. 'f ho po<leT"'" 
Iu",", it .1 .. , w,hn .... """,00\ ff()nl the <>uU-' odgt> Illld th. doTl'al <:d;;~ 

""',. noo",,!. II tot:,.. bIord ly ~~rJ 10 Il<IItIpo.r'I II ... ith K. ,.... ... gl· 

C" ...... thnw> tn ..,nO(! ' '''l'«"t. ,, '111"''''' th." 10'. obl;q.u.. 
O......,.. ..... -'h .. ~ L IIJlI I.')tIll'IO)t, HetkiTne. (,<mnly,:'i. Y., in ...... 

riobon with D..,gopl.t .. ..,. hIli (Jon"), II. darl" (J OllK), ROd Z!19"" 

b.,....,. .... ff~U De- apOOt6. 
ColIl'dioft.-t:. :r;. . .'I,lio".l "liuuum. 

Plate J,1 X, I'iJl:". 3 

1i..r.ipt':"ft,-l.o!l&lh, 1.1(1 mn,,; "";,hI, (I.(,~ mru. Th~ n\O(lc!"iltd~

.lo!lr>-w rOnll, oIIt'nely bu\ (l il\illctly a"gul~r .,,1.riOT <01. dillal AIlj!lo, 

l",,~ J ... V p:l4tof'¢1" IlI. row, ,ub,"!'In.V !""torior POl ' of lobi!&, wid " . nd 

~".,,,,dl) !hll-ply dcflno-d ,""dian lulcWl, .;oU-d'~olop"d ,-"to';o. m ol »,.1-
.. nlrAl "'-'mot ""..J IN! ~.r)" .11g1<1 don" i,i"" 01 tho lobd .... ;n tl, • 

• nto, ... clu,,,l ~\1J.ttc, ",.ke A <(l1ll~"'.tion "f rhara,t ... , that i , ullt".nl 
1",," ony ~tn~ •• p.rie! 01 lbo l~mllY. f;.o:nne or tI, O,"" f . .. tu,. ... ,,' gge<t 

'P""'" r<f.rl"d to Di'r9QpI,~I"'" III lOT l,,!luo, 1) . ... ;,,,1,, all d D. i~ I,,· 
"'.,1 ..... 1"" tl!~ tcfI.,,~llhll h~.! OAII .....! 1I~ \0 pl&~ tho", , ,,,,,,ie' into tlld 

,'n~. n o loIr ,,~&"ly j"dr""wd In j(. """'P<>~'''''' to W"" ."t um;l.r 
&C"OIl ill ,hill~.t ... ",. Th. P'~"l'>1IJle'"'" .g,..,... too ... 011 " i ll> Jl lmY

... lla _pM, K. c~JiqN» an,l li. r<lft'ltIg~l,.,.u to 1 .... ~~y a<>ubl I. 10 th' 
p"'l'ri.ly <>1 pl.oj,,;: i\ In I"" .. "'. V.Il~' with t""N. 

Q""'<rl~u.-)lo"" ","rB I'O~)I.'T''':S:. Tw", ly focl. . 00,'0 ba ... , 1~ 
mil .. . . <\ 01 n,.,,, o.,.:.poO )l ",,\oowl, ""..1 O\h,T lo""litioJ "-~f>I""ll~ iI.,,; 
bo,;,,,,, 

('GlI«I')IO._)lol')llnd GtoJogi",1 SUfTI'!. 

lo.l.laOCSr.I '.~ 5("U'I'" II. op. 

F'1o.1<: J,lli:, lI'ir- .. , 
lJ • .cnplimr-.-.\ "'..". lonrJ!, 1.0 tnul.; Io.i(ht, 0.60 mm. Hrl.t<Od to 

} •• fnt ••• J" .... 011 the one hPd .nd I.' rtrl .. ",.u..,u On the .. thu . Frnm 
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Ihe fornler j\ ,liff", in ibo mo", elODt"le fonn, more ])I'(,d"",,] J.l.Lt..J'(j, 

dm",1 ollgle which mO"mN h • •• 'll",n 'llic:O:uc"" on 'ho righ' v.h·e 1l",L 

i, dUlude,i,!i{ oI lhi'< ond ",'.nling- in tlw olh,,,-, )o'1Irt"" lhe "lller<~ 

do,,""1 'J":mer o! lhe ,,,d,,,, i, "'Ore (on'·oz----fullcc_m<l lhe POOLH! of 

)!""lo,1 oon"e~i" iadher Ion·. n] thlln ill J{. ,,,,Mil,,,,. in ~'lll Cb il i, 

.,ulH'eninll ), h,.lo<l Compo",] "'itll K. "r"l"n81JI'Jri~ nwno",u, "i1)or 

.ad .. v"ul ,,," .... imporlnn\ ,]iITecenc"" ",i]ll,r ohserv","] in '''''~l''<r'n~ th" 

i ila,II"liom, Aroong t.l", bller lh,' DW"" 0''''''''] ' a]',i "~d the fau 1l",1 

ll>< l"~t"W' ,,'w ]i ", m"c1neOJ'OT Ini, "'])0 oI 1100 vRlve are of 1 .. ,\;,",10' 
,ig" i F,.,.~,,\ . 

• 1. very ,i",ilor bn[ di'lind form Wilh l,]anter end, •. , M'<'ll ilL edto vi,", .. , 

0."''"' i~ Ib , Irm,<kqaoit, lim""t""" o[ 1.1>< 'I' PI"'r (linlu~ ~"" r ] ",ckporl, 
Xe .. Yocl. 

O"':~''' .. ~,-)IcK",..,,: """~ . .\TW"'. Thirty [",i al",,~ h .. "" 01 FJllll
, I<>ue, ~hrlh" J 'll'! ~o fori. a b("'" \"' ... 11 mil .. "",l 01 ill''''' ' C.capon, 
If"'Jhnd, 

r"l!<cu."'-)! ' I')l,n,] il",kgiml SU"o,V. 

:rbl~ LIX, Fig. 10 

V", .. ",il'ljM, ,-Lr' '';rlh, 1.1 "an.; heighl, O:rO 111m, Tbi, YOriel)' i, 

.horto, th.n [he l)I' i",,1 for", "I j{, = pha ou ,l diLToN .1«, iT> olher ,,,. 

'1'"<," , It .1,., "'mi~ ,], ",mo,..]lal of k, ,Mi,/u" ,n,] K. ""da ,,V"["'';' llU 

11>0 0'''' 1m,'] "n~ i" " Ib"" "'''p'''t. or ~', lro· ... ila.... nut 1I h n" l j'''''''''''1y 
lik< "'! of t h"", ~l1d "' 'ho gCllwcnl "' 1'"'" on.! W.-.],"1> ly .1"" it, offinl! ;"" 
""*'" ch~""t to K. s""'pil" it i, p",.i"jono ll y ",fel ffd to l1oi , . po<;io" "' nr , 
/rr",ic~jo. 

']'11 " ,,,,,dmol1 "PlJJlr""Uy ''' ~,. {rom" bi~t>cr p""i liol1 i~ t·h. \[cK eJ.ui,' 
form.tion 'ho" Ibat in which [lie l}pi",] fonn Llf K ""ph i, '."~"'J(",ly 
found. 

(Jc"mnnct,-.l ]d" .Yl'" ;O~".'rIO". :N"ngjJl~ from OU I" 1;,0 fOOl 

, .. ". lho hI('" nt Clllnhcri",<1, Mar.,'Lmrl. 
Collu!w~.-)lal')hDJ G""logie,,1 Sllr~eJ. 



, , 
I 

). 1 '''''~HlI. "-x>, .. U n. 'P' 

1'1l'~ J.I \, f ir 11·13 

D,,"';pti"". __ ~,P"~P ""11th, 1.00 'bn)" ~";gbt, 0.(\(1 mm_ w. l.o", 

~ .... I ""Iy nshl ".1,,· .. '" tb iJ IporiU and tilt .. hlH an _liDo !hi, 
i. =N<I;t"lltIy lib '''-lor 1M t ,'.I'r in ". gibb..-.. \'\"0 fNr Indeed. 

lb' IhO')' t:..I(JI'IJl f<) W ' 11*'" 1m. jud;!i"Jl f,..,.., .hr olli, ... mpJ~[~ 'p""i-

It"'" ~f b .. e _u or K. ti&b,,_ ILl( ('JIln a~' ba trur I""" ..... lh. right 

~ldlo ilt tJu.. !peo: . ..., bu I. ,>«1111., h~re [It the ","'dl~ pH' ul ,Ito .""[ .... 1 

M/I" U .. t ,I ."'rUilll} _nhl', ill lluQ nght ,-.1<... I ""teao:\ of I. ~!U'g<> 

' ht edt" ia Iiid-· ill ~nd~n:ul. }!~'d(O! the p,,,nl,,.; o tho t.o if d,tf~'mt, 
,I,,· , ....... , uf ~tdl .. t Ib'ok ....... ill U,d 'pori'" lid,,! ..... c th. mi,ldt_ 

.. 1>< ...... j " t it .... ' tho ""' '''''[>J"dillS llOHiholl il ,olllo"h.t ~ ot iu ~ ,'i~w 
• ",I tb . p-rrat"" U" .... D' .. forth" tor..-.rd. Ii. '. I~' 1,,00<,,1 1M" w< "'I''' 
To:,;:ltd thnn I I Ji'till,t 

nCr1icrr,.,.· ... _'lrKy~~I~ ro~ilU!<"r. M I ... , b<>nouh to!, ~I F1inl

"0"'. ~ r",}l.nd. 
l'ollnrioH._ 11~'1,."d (h-'~OI/; ' ·.I " ' '''')', 

11 c.1'<>\IP F!1 li:~.t!,,,,1",, ~;I~}a " '~. ' I"" i" , 

~1*'i .. ~'Ih I. Ih! lI ovr dern:"I"'" in ,hc' "·",,,1 ,lop •. 

XUEI\Il<ELI'-' ~Inl\), n. II'. 

1'1Jt. 1,1" Fit:. t .. 

D,'t'r'pfMH<. t...·.11Ii,b, I.fS "'m.; lIt;,,'!.I, 0.8 mm .• \ ]>onl II>t 'Om(' 

,j,. "nd "n,"'1 I,I'!' \ •• h> 1;. I.~";'_' 1. .. ,1 will> n" ...... ....."nx AD<CTlOI 

olop" .... JI"". dd,"M _ ot" ,I,,, ...... "" in .. ;.1,110 vf "nlul ,)"p"- ll"'" 
lmp<>rio'" dill'('fCncu _lit ill lhr f1l""""'~ ,,11,.,11 .'" , IInTler .,.,) ..... 

~c fu ... d. a"" In tbl" p<>-I.",edi.n ";<I¥0 .j,i,·b ..... .".., rounJoJ, iliorit'l. I ... 

pronl.inl'ol , • .1 .p,... ... . , I};"K in I .~n~.n ._In "h"b ,"" '~'J.bu rl 

f'<"'k, i<>r .ulco~ ohm II ,I ill~ ~It '" _ ~·''''' I'I. iu tho P"'!"" Ilgbl. 
I),....",.,.,. ....... " "I\""ltr. I'Ot)l.H'<>~. ll,dllo I"u, U C'umkrbtnd. 

\11<:\,1.",1 

c'W/«I ..... , )11'718.1"1 (lo., j''f .... j <I~"," ... 



-""·'1"' 'n"l un,OI .u.",!"",b ~;'q ... ,d.on oJ" .10'n~H' 1"lL"'. 

'''''!l~''!r!1ID1Pl 'l~qll~ ;m)]l~\I"U1""'!P 1"1""'" ""''' ".HU,,"' >OJ;""[' 0.'" 

'ql JO .... ·'1" "Ifill[ "~O!l""i<m{ 1'.1""" ..,om qont~ jO 1l1~ ,. • ., • '"1.1 
"0,,, .0"' .. 01 . 'IJ, "vl'mn'x ~~'I ""'1 l~"'"''''''''' "'I~ pu~ """1"""""1 "Y 
.~LJ '(I'I'''>l'''''O;) 'J "'''''> ;""tll ,,"" 1"'''oP A'''''IP''()''ll~' '\jl ",wI "PI'" 

"p •• m$y uom,,...], .lOS"1 0'11 u, .(n"p!'Ihl 

'~'l'"SJ:lll' AJlm>j .J~ ""U'ldo"~t'(J jO "~l',< pl" "~'JI" '01"",11" 011J. 

".·'1.' l;I1Il,"""1OIl '~lJ~-(''''l 
UOlI< O'OUI I'll",'" lOtI 01' ~l1q d",p pIT" l">d"0IOA.P no" . .. , !;)I\\'" 0·"1 "'lJ.. 

"l""""'P <10<11" 
"'1110 'll'll\j"" ""11l0 ilJl " L"q"'- ""'"<,.J%lld d'l.lOAO "'1 AI'I"'IWd ..:lu~~ 1" pm~ 

~ Sn!i~q ',.;tJl" 1""1UO> '''[ll~ ""I~ lJilJ"'11 ",wJ '"".IJlP .'I~~ "IS!" ,qJ.. 

"Sl "S!II IT) IT,,,o\j' '" ",n1,'UJ1'1I1 

", \11)' ~ 1M'""'" .-'1" 1[~~!' .1JJ.. "' AIU U"I "q11" l11j.l~lU 1,",·101' "'11 JO 

1).I!'1l 0lrplUl . l]lliO O~'!' o~m""JJ Jll lll"" ,1 "'11 " .. !",,<[. ' Jq1 ," "1!"!1 

"MOll 11!.,or .\jJ, -wm u,n 'l1jlljo\j ~',uw l~n 'l!lll"" I -'~l d"'JOo1'a 

~"t 'n .. S!.1 'X I"I ")"Id 

"d. "u Y'iQn~"m n",-"aa><n,{ 

-A"_'J !\~ 1<>,&t,wCl pm'lu~l~-"U"!I"m.? 

"PITtI""J, 

'p n~I''''Il'''no 1" l.l~d .Irrm: ""~OTn"J~"O) -T .x~ }l:Ol'-"'"u ..... ,,,"O 

""",!""J11I(),' ""nl"'" 0, 
'11i1>Un;) n.)H ' ! '01"''><[' ''''l10 "ql JO "'10 K ·.1~llLL!' '!Jj'" .,[\ P"" p"""..,dm, 

·'ll""P'!P " ... 101' "'l1 u.q.", '11""11"'1 "'I' P'" .A<'\I~ IWj".,d'r 0'11 .rq 
1"'1.nnT."~ ilmoq ,(1 ," •. 1<100 oql 'Y. _'UOO h[,lli],!'! <iJA[l\ .I .'11 ,0 1lid "lPl'!W 

>lU ·Joct .. p P~' 'IO'lOo>'!p "()!'''l''~ fI! POptI']:'" ."0Ut ' p<m m'll""H 

-1;00 '"'01 p~v p'l'unw "ql pT1nol~ ~o,. lI"~lIn' 0\11 '!1U1. Im!'l"'] "(lJ'W 

"""'0/ .. oluol ~"! 1) ,llq P~llol ,~'" I! tf'l'I'" Tfll" tJP'I!"' .,'1 "'I!I ".loonqo 

' 11 1" F(J\U uI "111m oru '14~!'q ' "mm n"r '\f1~u"'I-""'"!JJ!-''''a 

~ l 'n "oJ:ltJ{ 'XI'I '4'lJ: 

'Ii, 'U '-"" OUO '''l'lU:auIDT:-I 

"'"""JO,xo_,,vd OILTX"J'-<S ~, 

• 



O""rT ... (.,-,\{~li: "'11 I'OaIlA'1l01<, 1~1~.llI'u '''''' botkr .. L:Jp II 
:JlIir>llllon •• n d J(h) 'ott bolO1l' top It Pmlo, )I. ryllnd. 

C~IIKI""' __ Mlryland G«>lt1g1HI S'I~. 

K14OC3't'_U TII.\:J"!IT ~)I! D. sp. 

I-'I. ,~ 1,1.\, 1'" •. W, ~O 

n.<criptiIJl<.- 1.e>lIlh, J.J n.m.; IWII:III, 0.71 tnru. 'l ite g~,,~ .. 1 0 "1-

I"", i~ "",ncled oblollI. the .nlfro-<l .. r...l po.rt rutl) "'"-iii: ..... "111.0., awl 
quoto oII<",,<lr III, TlJ~ m"' ,u . u.] pool~nor f"~ ~<I~nd ROOut IWI 

a< n"" II.< '-A"'~ " .~ de-p , Ih~ 'orm.r n .he, .. ,do! ,"" l .. tI", "arm", aud 
;u ,h. kft ,.h'~ "",It ~n ... oc l'Ol'gl~ (o'~rJ. u U"'" IPI'mA("it 110. <1", .. 1 

.dl!"_ J",[ ill frout uf the Ini,ldl~ (If tn. ,~nl .. l «40, .'I,klt "g<ntly 
.;",.at", , 10<", i. & ro .. ,t b.oo ~ <101' ..... ""' ,loot e"" .... {or .... ru ."d up.~,J, 

1'h. ~",.t.;.t ,hh-' , ..... , "I' tho 8"~'(\o' Ii ... ""< (I", )~ ldJI, ,,! th, "I.",. 

'11'" ';!lM •• 1"" ",'«Lal" the Jell l",,\eriQ.ly . ",1 ",,,,,.n). 
Th,! ' 1'erl .. l ugg ... ! ",1.1101" I" /J;'Y9"I,I I1I"," """",i",,(~ .1 lo.,t ao 

Jt1"..-" t "' 10 j), lW'y~(" til,i"ll .",1 U ... lor. It i . \h" "derio, ",lc\" rh" 

il ware 0, 1'\1 I m~rllO!tl.l iU,ll~lted III ~h ... th'" <PO<:'''' . lId nut the 
outer o,,(;',io, 011., 1,,1l>. '»'>I:i ... D. amllliMld ~lld n. tM9i>l>< it- d •• e!· 

OV,""",I], .. prug,_ l [.".nough 10 I .. ". llO <Ioubt II [0 it. m"""j"g, 

Th.,.." the,oI" ... , "'" '<S~"I"<1 .. b<lollgi" l> to P;'~f1'JP!.u,.. rothor lhan 
1.r1'".,.1 K!It1I,,,,I'" Th. I'",-.. nl Op..:-lf1 01\ (h ~ «mira,,' i, , till " " ne", 

'" , .. ~,I~" \ <> IJpj,'~l 1i1,..J'~III .. 10 w .. u"t plui~¥ ,\ in thai "om». 
X_ '" \1 .. '1""";" 01 KI,r./"wu,. I '" .utricl ,<l} i, mII\t,..,lIr d_ 10 
..-'1'); .... ,1<\>Ii1,,1 " .U! ..... .,n.. Th. m.in di ll'."", ... »...:1 in "pauting it 

''''m n;'~1~"''''''''' .","' .... 1. nol l !, tw.,im. h •• l>Pootn n~ ... ti"'''-.l .h,,"d~, 
(lthn_ will bt ob ... ".d Q!I ",",I<f"Irini rho O1n'\Tl6"" ..... I"" pl.t.... 

Oc ......... ft(t.· Me'" ~lh' J'Q'nU1!Ol<. ~O fH1 .1JU<~ bo..q. l'lini>Io ..... 

" • .,I.nd 
1'~1I ... li"".- lhryt..,~1 O ... Wpoi<al fl Q''''')' 

Goo •• , l.)I7,VCiO!'L.UR A ..... nnu< 

<:utfA.., rtf ,.1< .. n,,,.lI .. ' I".od,ilobootc, .... 1) 1l1101 .. l r . tht-Iob.. ""po.-
.. leol b,!' t1l1ft. .. ~I) I~, 1"11;: ... leI, ot .. k,~h Ih<o .~lmor m.! be in 

", .. t ' .. ~",i .. lr Qbotoletc 
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G,"oIyp._Di'YYIJpJ",," '~'I'rf.i ~. 'po 

'l'n" m'T1Y ,,,,,oi •• of Illi, rroli* ~ genu. l~'y t.> di"icl<d i~lo ~>,< gr(lllp' 

lOT purl''''''' qf ooml'"""'''. 

I. Group 01 D"~9rypl""m I>rO"/.'ti n.~ 'il"';"" 

An"'r"lT _,,,le11.< oonfi"cd to venin! h.11, anlcTior lob< more Or k,,' 

bllJ OO~". 

DI<VOO~HUU FROm'¥! n .• p. 

1'1,1,., },IX, Fi/<,- 21·n 

J)c,ocril'lio"_- I""l'lh, I .:j Ullll.; h"i71", O . ~) """. 11010100 10 I!. Jlfic<i 
. ad \<. /). I""",,,,,,,,, ill bel Ih,,,,, th",,, 'proio, form a )]. Inl"ll.l ""d", pa",, '"g 

""'l-'-,dil'Cly from A ,JlOrt irr"!;ululy Olato 10'''' to a lo~ger alld Ihell 0 "Iill 

IongOT 0"0, and in !II" I'ro~"",i,-" dovchplllCnl 01 Ill. <l<p,e.;sio~ in Ihe 

""u"C>-I'enltaJ pon of Ih 101.,,] ue • . In /}_ pr"tllyi Illi. dq"..""on "x

lelld_, O)ui Y • oonl naif ac!('" th" 101",] ""~ UL1l. _"''''illg I .. porlly "'po rat" 

~ 'IIl.!1 AIId bu loou~ roll"" Ihon ri<1~".lih T('~I''''''"IaIHm 0/ Ine ""tona' 
lut. ['·OlIl tI,O lorgor .nt.('fO_nl,di(n 101;0 ".ith ~-I,ich it mnAI". "."\_ 

~uc"t ip tho ,ml"o~lot;.o,1 qWlrh". 'I'lL" ... Mnro~ port:< t",nd diagonolly 

.("TO<' Ill' ,oJ", oud are ",p'~'I~,]lrom Iho nn~ercHen t.,.j odgo b! ~ ~-ia. 

fi,~go. Th, po.lcrior , ,,h,,,, i, lIorco ... , nonrly doro:l dorsall)'. but ,]""p III 

it. 10 ... .,· hall. Tho lI,,-,li,n _,,,k,,,, i, ".,!tAped and Motto,· OI("~dillg o~ J)" 

.lxlllt l~-o-flflh. _eW." tJle ,-01\"0. Th" 'poeifio ~.m" i. in hon<),· of DL 
W. F, 1',·oul •. 

()crorrMlr .... _Cl.l '-'M,_ X oar tOI' u! JI't-'P",,,lliM da,-h '011< .1 CUlll

",-",lallJ . na otho" ioo:-.lit-i,-, in )'{"ylA" .1 ,wI h"'''yh .. ,i, HP'>--;"g Ih;, 
bom;olI. 

Col!""I; .. ".-)r.,yL.~,1 GoologiClt.1 SU""}" 

n'"YG'''''.'''''''- r." EI I' .• p. 

l'ble 1,I X, lig_ ~~ 

fI""' ''I,I'''"._ L'''gtb, I .:j ntln. - Il<ighl. o.r.-. mm. DJfr"" (rom I), 

1,,''''iJi ~-itl> ... hich 11 i, ,,,(nuetirn,,, ,,,,,,,,,,i.Lod ill il> I',,,.t.r, I'TopodlOll.1 

length nmro h"'lrly ](m..-lludin.1 Ircoo ,,1 1r.., """ •• "Ii"" 'II'H]"" ,-""h. 1 



.1""" bul ll.rr..Wrr ."l/'m·, .... lnl flal 'lI<. P"1Iuo"" "'("" importanl is the 
1 .. I ILal lht f'I. .... f:~ r",m, Ihe .uldl'" In II,.. ol""",} port ,,/ th. ""tlin~ 

r. 'tJU",1I1 angnlah"" ... Lal ... ." ... "" ..... ' n /) pn>.t!Ji, th. IlDIU, .. -du_' 

.Jul. if nih.., 1>1"0)",,"""1 
'1'1 .. ir-i6~ nm.t if ill "'''';(11; b<>ll of Ih~ Mrati:!r.phi< .. ".Ir up"n ,,,," 

"'dUrl&ll ,.r .lbry'llI.l ,1 ..... bJ I~. \\" .. \. Yti<"<', J r. 
(}U .. " .... f. l""""f'O"'. D"pG, .. IIU«l €111m ..... . , III 1M aoote tlo. 

"",.f~ ... and61011O. Pi" t<'. )"'.1 bn.l 
'~"""'{;.,~ - ~'''l''."d ..... .to!!!,.' );u' <'I-

D"Y(I,,,"'_~'~' 1..\(-' ....... 11 •• p. 

f" lt~ l,I :\, Pi!;". 2~·2? 

Ih..<en·[l/l" .. -l l'ugt~, 1,3 ,,,u,,. hooigl<l, 0.1 nln,. /). "'<""~ " .. ;, !Il<I"" 

d_ly .Ih~ 1.0 1), t~-k" ud th",u~';, it t Q p, [lffllllyi Ihu to .,,~ a,h •• 

Ipc< "'" kM"n ,t" At "I~'" d;!II."'lI1ulll1td !!<lnl 1",, 10 of Iho,," 'l""'i .. 1>)' 

j to! ",Or<' ~h'''g''I' ,-"apaee, t'~mill$!o d:ot~il, t),. ,n\r""r , ,,I,,,,, ;, longer 

c~t~ndin~ ~In""'t 1" I!.. dorill') od~, nM' w-ni.!> il ~II. in. It, g",.lo, d,'p,ll. 

Ul. 'l\("<iian ,,,1,.", ;1 llfOP , lid m~', h.""dly IrlUlj!ulnr ~lId Ih. l.-..t.ri,,, 

.,,It'''' ,,·id..,. ,,,,,1 'u" .... n.t·l.>oltc-.n~1 Ih." ill .itl, OI Q! ito 010,,",'( .lli",. 
OU""ln,, __ rL!~10::<. JJrIp<J"II1;fIJ,I .-1(1rL" ton_, ll' indw •• 1.,,'. Ih. 

1\,>1", ",," d 'I" ~'·. It lu,l" _all ~I r.".t C • .:o.P<'n. U,,,·l.lld, .\1 ... ill 
the "'I~" ,,"'. at M.-Xeeo I~ ,,,,, ~ ~Iil"1 ..... 1 II! 1"""""'OlL &lOci .1 U,,\li,Jaj"1O

L"'j/, l'~nn')"IY ... i •. 
('~II .. I;"A.-)l"u!l.nd r,~1"1'C;'.1 fI" .... '<). 

D,.~( .... ,,,,,, U. )l1"1)U u. '1" 

I'l.I~ L1X, I'>g 2(' 

V"'npfi"".-l .... rtb, ().~ 11'1111., hciJ!hl, 0,3 "'n' . 'J'ho n.,.,...jmg:ly 
m\n,,'" IIItt of 1M. 'I .... ; .... '"0) of It..lf &lIlII",;n di.Liu)!w.hin,: il I .. ,m 

It. IU"",tn'.U! ~ ... ot .1Iiro :S-'~I" "f Ill.: lpoo.1m_ 0(> fo.r _0 ~ 
0.> mm. ," -'''''IIW- D- ';~"", -.hi<h hi ,pu<h Io.rger "".J ""·u,,".t 1 Li.I<be. 
L .... lIOfI. i. I'f'm.p'.' n .. t ..., Uj LIl-". Th. I<>bot"'ll of ,h~ .. ho>< In 

th~ " ' 0 l~ Ilmlltr. t<p<'(i.Ur '" th~ l-.cl Ih" tht ant~rinT .<,,1 ..... i. 



c;mrlnod '" U" ,,~tral two-Ih;,,!, "" that tho l~ on .itlle" . i". of it 
m<Tg. in ilIe dOT,.1 Illird . 'j'h~ m.Jion ."d po..teriQr .uki, ho .. ,,,,,,, are 

",;J" and ",Iond 1<, roinl~ W,.CeT lh. "011[",1. cdg" Ib.Il in D. gib~. 

Oll"'T ,~ .. of it, ~'To.,p ., .• )). fdri~ala, 1). ",,,,no," •. wl D. prontyi, .n 
<if ,,~ich outigurl'<l in t~i, ... ork. 

Oc"",",..",-".--~'I .l'·TOI'. YIJ.!Ii!l'Jb"lbi"~ i!lp,",' '000 at Holiid.!.hu1"g, 
I'oml'yh-.n; •. 

('()n""tion.-U. ~. Xali"~.1 UU""UlU. 

}'I'I{- IX,:, ~·ig. 2;; 

j),uril'i"m. _J-""gth, 1.1:> nom.; h.igllt, <),7 lllli'. Alhed to j ) . ""Iii 
bul rradil.> di.(jll~ui'h"<l hJ tbe l1'U"], gr<" ,0, fulln"", ul t.ho antnioc 1'"i1" 

ort" I, ,, Ih. hUIlI)' iu mid,l le 1''' ,t 01 oo"",n 'nd (h. doc,",1 in"""I'ld."""", 

or [he 'nteriur ,ul"",- 'j'ho ,onleol I'orl "f Iho "'''erior .uk"" on tile 

""Iltl'a,y i. b<ner J.'·oloP<'l. Tn mo,t o! 11" ,'10 "'''1-''''(' f) . 9,bba " m,,,,, 

D. ",'.rl" p~,li (" lacIJ to OIl. of it, ""ieti ... Ho"..,. .. ·, it i, cl ... ,ly 

,H.tiu('1 ,I"" 1"{Jlu th,,' ' l'e6". Tho JO\ ... 1 llUmp ;n th.t .hUllMUJt ad 

,·."job!" 'p.cio< i. ""'OT "" .ltongl! dOT<lo»'!d "nd th. unterlOl' .,u loll< 
alwaYI .. lena. f.r tl"" t",.-nU tll< Jor .. l ,i"~c, (:}ow,r allic>, m""t 

I"""b~bly a" I). j>roulyi n"" tho ~.rJ l1",,,h .w.II.,. '). ",;~.....,. Bo!h o! 

[b" .. (J(!(t1T in the Upper Cli"I"" Lak •• lJont 10<lUdiou. With th. ~iJ 

of 0«1' r~oi(>gT'rhi" illU'\rltirHl' Ih","o ....,'" litllo n('u<c lOT oonfu~iou 

b.t"·"'ll tll""e th~ ' ]l<-""o;. 
Occ~rr'n""._~fd\~"'IE FO~"Y"OS, g? f"", below Ih. "'I', Hi"I~lo>le, 

'Ia'yj..,.,]. 

Co(("lwn.- ~r ",yland Goologic-.! Sun.!. 

D,HGOP,.T.m,,- ('A~l''-'U n. ~I" 

I'lato LX, Fig" 1-.1 

f) "criplio".-L:mg-th, 1..1 mm.; hoigftl, O.~ Illm. n. mriMI" """'" 
iIlie1"metliatio ill mo.l <if it< ellaracte" be[ .. ·.en D. ot"m,,~d~ ona the 

ndely yro/ap"" ou tho on< "on,] and D. '!ItIJ'~'lri(;~ "~ tho othor. Jt 

'1;''''''' bolw wit h II", lorD'er ill U,.. luln"", of no nutl"lll J>ort 01 the 



IUII."O' 10k l",l ill ;\.0 OUthlK "",III..blobOll it ,,,,,_pond. tho n"""" nearly 

.itlo t11~ toel'VlllI. Ilo"'e-ttr. it I. .. MVtl.1 p"' .. lia"li .. of it;. own on tilal 

rl io ",Ul ,1i.t.i~K'ci..hed frot~ It.n~ oIL Cwnp",.a "nil the uri ..... ", .. ta

lionl af 1). 'JI'!_ri .... tI ,hIT.~ ftrl~illJ:]Y Ll tho "1'llI.UiOll oj tho

poIlftio' Inll .nl~m..,ji.n loboo, lhe til"". of t1", lolt..,. roDtlnuin:;: 
~0.1, n.J d"wn .. *r.l , .... ltd the buoo .. r ,/0_ {Iu'I,,,,,or 100__ On 
fnrtJu .. .... 1Ilr-m..D ,.ilh IUt .]'e<'i ..... il If tQwullhn tM aoj,onm :m ~...,. 
,, 9;.,ugbtrr....d.J .... out I .....uo.idtrabiu di.tUICI lurth.r fr"'" lb. d .. , ... ] 

..Jr IIId tiuollllt !>I'rL .. t W ,.1., ill '",01 ol it i~ morh wid"" aDd ocmg 

..-l,buula ..,utral hnp il.l4o Iq ...... 
O«Wl" ..... U.-}rCfi:n'"'~ I'I)P,W"UO>l, ~pl"-'r part at ClLlllkrliu.J. 

'\hryl'n<l. 
('./fUIi<m lfu,.llnd r.""I""ir~Il'iU""'J ' 

Il' .'·""H·'.n'"A AOL'\t,,,.U II. ,po 

f'IUo LX, ~-,'gJ. "'-9 

llu<"p,," .... _vlIglh, j ,ti O1UI.: ~iS'ht, O.q mOl. Chot.ototi ,cd. by it. 

p'OIh, ,,,a ' ''fI:lJlsr IntM:o·do' SII \ e~'I~mity, onl ..... 'dly Ullde.finoo, Ind 
nth", t1"ui.l.nt,·,i", Inl><', vrutTlIl ly ol)ookto ~ud narrow J'C"itodOT .ule"., 

AmI ,Io ... lly "",Iovr\opt"" ""tol ' ~T ,"I CY~ In th, 1,ft " lvl ih. ¥"t.TloT 

ruleu, Ji lung.:. th~n In tho "lIhI. T ~. I~U ''''!<Y !ollnil.1 r "mb;,.lond 
i" 111, 'Amo ~rd ";t~ 010'0 1ypi('f,\ ~n01rlof n1 til< .p<:cieo tM anWliOT 

lob<- i. I,"" ill~UtJ Ihn llalal ~" a !h' .nt~'j~' .u)cu~ lenir" .n~ "''''' 
",w>larly ,.",n.!. .I!~"'PI lhat tho ">I!ninr ."1",,. io .)"". Iy ,~dioatcd in 
lb ..... tral hall oj the lu, t,e. the I~'e& .. wId hove to be ref.,rod '0 

1L·1m/, ... !ia. ;oJeno of ,ho other 'J"'C'oo i, ''''1'' c)"",· 
O""'""'" ..... _ lI c I\HII ~ ~oll)l.\' !~)l. \' "'1' .~nd"nt .t a :zone .000t 

24 1 ... "1 bel_ tht t"r d Flint"""' •• n~ <'DlDbuW,d, !I"ryland. 
('~II"''' ... _)I1,~l. nd log,,; .. 1 :-"Q~. 

Dutcotu;t1:~ ActllJ!tATA ,no noW-I'" D. var. 

l' ld", I .X, Fig>. IO- I! 

lJ .. ~ripl"o •• - I"'IlS"', !.I mm. ; heocbt. I .l! mllL T hi. qri...--ty dilfen 

h orn U", '!piroJ !<or,. ot U •• (1'1'<''''' 'u Io>,ng \J"JI'Or, in havwll more <of 



• 

• modi"·,],,",,,1 hump '''l'''oia ll,i i~ 'h, lefl ,,1,.0,. I,,,, p"0diX..J OJl[no_ 

d1m .• 1 "'~~O .ad * ,hOllg,r mllalion ,,'-H1 ,1o"nnro ,1"mpiJ% of II,,· 

1 cntTall'",t 0/ tne ant,rior 10,,", III 011lUe "'1"",1> il "rnim]' of D. ~ibba 

~m " reo.dil!, dhLill~ui;)",l b) i" s,,-.Ice ,iv ,ol"li~oly Imgo" "nt",ioT 

100< 'lld ,],.]1("","" ~s ",II a. TI,"O'lf" .uki. 

I't'~ngd), tI," ' I'(!cimen, of Ihi, ,,,iety .'" ropJ.""d by ma!c",,!" 

wherea, Llte ~""""-'"t..d o,luroln I"" Lh, ",",,] hh.ck ,,,,lor. 

U",,,,.,m,,,.-~[cr;:,,,,,,~ roRU.l.:UU,.. Ah:mt 2l 1 .. 1 bdu,,' Illo W]1, 

1'Iinl<jllno, ]r"T),I"'H1. 

C"/I"lio~.-)!.aryland G eo ~'ilCa] );uney. 

Dll.yoo~ut;R.i. HH"I' n. 'J'

PI,;e l.X, ~';g. 1.1 

n "",riplion._ungLI" !!.l mm.: heig ht, 1.2 rum .• \ lug. 'l""'i"", in 

lId I'!<)o"oly lhil lnr:;""l kuo"n, th e 'p"oirn.~, Ol'oTOginll 2.1 rum. in 

longlh. It. ~""",te'i th;eh .. , Ii" II .. ' th. m;!lJllo 01 UI~ "Iltn;o, ],,1/, 

h.n,,<, in fmni of ih.e .. hghlly ,igll,";'] ""Loci", ' u]"u,. Tn ,0:""0,,,1 lh~ 

'f'CC'" "ruin,j. ~r n. acumi"i>I~, 0 "'~'~"'n "nd ,ru.ller {""il in tb. 

ul'l",r I"rl of tl,. McKell.;,· f(m"_I;on. 'l'()m tb. Inical fonno 01 Ih.! 

'I<"<:'i,·, ,t (Jill'o" dodd.dll in ;)". ,duli,,· obb"-'-'l1"'" of Ih. "nte,,,-oor,,, l 

"1lj!lo, ilL lhe g'I""t., widlh of Ll" ~nicTioT nu,1 !",, 'cri'lr ]o\lM, in Ih" 

1It<"I" I" lno;o QI lhe ante""' 100. And in ill" rod Ihlll lho ",w'eio, ,ul,' u, 
i • ...-id", .IId d('!'~cr in the ruiMl. p~rl of ll>< ".tvo And ,]"... noi ,,""'" lho 

ventr .. ] ;IOlll'. Tn r~d-, t],j, "ulcus termin.1e< in Ihi. 'p"o1", al R point lh.! 

Tould /nIl .00 \\1 tl>< llIiddlo Alll! deo!"",' l'~" of Iho .n I,'u, i~ 11. ~C,,"' ",".1 •. 
U",,", Alii .. ,,'" f"""d aH,ong tho """"ned ,Ariel",. 01 n. arum "",",. 

1I og"_ ... itl Fl. ~Ifi~" in tI,O outlino of lho "ut~,;oc . nd nul dill'", i" 

ll,,' b .e, 1111,,,,,. of 'ho ."L .. io, ]ob. , Ih' nlnd, Un"n, po.lo,io! lobo 

."'] tn. )!,rul" Jen;!Lh af tl,o Ante,i", !uleou. '1'b. "Aridy pro /arm "Oln"" 

neUer ,h.ll.J.i in lh"L ill<.,;, I~'£o fin,! hn. ~,,"Tly the 'Am. oullino ",j lh 

wide mleri"r AU'] l""loTio, lol"~. '1'1>< only ~;r1'"'~n(..,. of con .. quen<e 

Ii. ill \11";" ' ''''p''. L;ve alll.ro-".nl",] qu."r.r,. In D. ~'"m;~~lo. p"0 /o!"" 

tl" .n!-<',;"r , ule", i, mm,..- ~Tld . Im""t .~ti'"I)· wnft",,] L" lh" wnt",1 



boU, OIIJ th~ " .. 1m folu"", of rJ.o ontol; 'r lo:>be Ii", "" lIlud. 10..-", IJ.o.t 

tho .In,.., I~ lI.t .mbal e'lg. i, """tillU"UoJy ('00'.' ."d ,~u<>1. u in 

/I. r{fi~;I, .. " Utrough a """,a ... ,.."" . 
.... "olh •• oj ..... ally" I), b,.,lbifr",u, ['0m \n O upper pot'! rd lhe M, 1\ .'U;" 

'"nu'li")) In (hot .,.."j" Ih, .ale; • .,~.;.lly tllE' ",tori"" amI p«'tnioT 

,Te d .. ,I"" u!<l "ide. ""d mOTe .horply lmpuswl, I~ " .urfac< of the 

ri~~,," """lequeu(ly f • ..,m".·]" I Il.t on,1 <I'"Y' ~r"l'l]y j~'<1 tho !n\ci, 'ho 

,uiMl. Ittlc,,, 11'!1C1'" Dar",,'''r tM lnl.e.<nr GIl<' "",_"d, fu(l,~c ;n "entn! 

,\t,fC\ 'Qn ond ,~o ","",al edl!'" i. al",_ .tRiIl1,\, b.,,()<', ..-ith ,"-web 1_ o( 

.. !IM ' ,Io.a .. iD R af!ill;s_ 
Qu.",_._ Wll.,,,, C"-"",, 1'OM "'u,n~ . !\ ll>tl) rC-1 lid"" t<>v. (;T'O.-!~ 

hvl'J'(T ll Ull, tlell llit'>oopk, AJn,,1uuL 

Colt.<tilm. '\fatJl."d o...l"1(i<-ol "''''"'0). 

n" ,,'" L·H, ·o" BULnU'1nn II. I", 

rial. LX, l it. l~ 

/)/ ..... ,pli ..... _ Lculj'lll, l.V mm.; Lo!ght, J.), mm. L'ke D. do .. ; CAC<P' 

thlt lM .Illen~ .. l~o. i. 10"11''' Iud ,..-ullc". It Melli AI.., \hl' ,he ,ob 
Art Ihentl! .horler, tlLO aDler;". I.ailong io <lor .. l dh eotia .... >d tfu: """e
';or ~nc In ,""Iraf <Ii"",lio~. II I, proN~1y m= ~""'Iy ",lded to D. 

I11fiM~ •• \\ lib (lr...,l ,~ Lul th .. j baJ ,,"lIfM Ot ''''''pl«" ~e of 

• SIn'" LI1 0., .enl1al ~ uf tho ouLline lnd i(. <Itoo:Jltr ,,,k, oLoul.! """" 

_, well in dilllinf'lui!:lung thr1n. 

Oc"""""".-t.-llcli ... ",n< l'O .... '-,O1\ Sc«Ot~ .. ell r",,\ 1001,11' 10)', 

Fbtl"IOOt, )I.,.,lo.Jl.1. 

CoJl'''~M ''1').n~ (;""I.",i",,1 !'<"".~. 

I!. (";ron,. ,,/ lJuY9opl'~", ;~I"",.di~ 1I, . p . 

• \nlo!ncI Old, of 1,,00d 'T('" ",fin(," 1.,,\ """icr .,tlOUt •• uting, th. 

r,;T .. I ",,~';or 1o"", ,oufl ' ''!llt . .. 



llJZ\"onl·t~ , U IYTEJllIIDI.1 n .• p. 

PI,;te J,;\', fl/!". It:.. 16 

1I'<cripl .. ",.-I.""~lh. 1.10 l!lN. ; t."j~M. (1.0."1 ""n. ' rho m.in (h.n(_ 

1 .... ' I[i o 01 ,hi, Sl'",i .. i, Ih" ,ldi" l,o ,' l ~""b"n ~t Ill< umer;o, .ido o! Ihr 

l,,,. ",,,.Il)" loW iu j)hyg"l'l, l!t"~ ","plld wLth Ih. he, ll,a, tho '"'(TiM 
. u] ,'". j. (-ntj,...l)" ",.nUng. (l\t.r.w;" it j. , trudunolly ~"') ,.Jo.o '0 ,h ~ 
'nnf<' ,hm",,,!!,-. I), .'vWi.i-"" ;n ,..hkb \lw ~l1tc,ior .u\"". i. ;'nl"Tfo~d . 
in,Iicab:"<1. 

()"'""'""'ft,.,..-M(OK~HI" ro~'u TOO". 1.(J .. ~r JIIlr<. C"Nb<!rI.u!.I, ) I .,)" 

land. 

L"ol/ .. Iio".-l bryland "'",'10.!'" ...t ~u"'~l' 

"P1,t.> J .. ,\, r~ l'l-i.'O 

l ,. .... ,ipt;on._J..en)[IJ., J .6 I'll".; b111lbL, 1.U mill. Th ... ",Tly .. n N! 

"1_/).',,, t"ll(;" ei! hi~h" alld h ••• illl!n" ~Hlhili",1 p,tlnan the lJPIC,d 

.lld'''m;, ion" u[ tlo """,j",. III<) Lh,,,, j. u . Iight depunion ""tilill 
lhf ni .. d onto,i".' , ; ,1. 01 tho: lob,.l "" ... , (J~ ~ip,." t :onkrio! [ur", ... ) th . , 
; , Il<1! ..-..,,, lu Lb" tYl , j "~l lornl. 

O"'" ....... ~'""' ...... '"" lQ', I ~ inri,,,, 100<1 U,,' I.e .. !"r "'ad"o"o, l:i n\ll .. 
"~! M G""t ('.""'1""', lhr;'lt.~,l. 

('oll.,.h""._ Y >T)"land i.I"'ll~i"'l S .. r"· .... 

T'\.o lc I.X, JlIj(. 1; 

/J.",nr'L~~._I ... ug'b. 1.1 ""n.; h.:'+Ih., " ... ~ nUn. D;II~", fToro «or. 

1'IeIII>01liliug ,·aln .. 01 'he lypi ... 1 forN hI onrfl('t ( .... to ...... of uUro>-nnlra1 

<jl1.rtor .. I"..,. I~. d. !>_,l ;)"I''"f oonle,iult . ,... ;' lImd, ,,;,J,',; ond 

\>11"1.1. uh'ly;n )a>in)! x blm" 'P"'c!u !'MI 01 til<' 11li ,ltl~ oi tht e.,.,li,,,,l 
~' Igi. 

O,,"urrPM"_C , I~""lO Ii . ~"'ent,,,, ;,,,,1," 

If nl1l ", ''',\l 01 n ",,1 l"' ~'''()ll. l!' ry ]",d. 
8 ma ........ 1 of Locll' Orl.. )<,.e .. Yo,k. 

<.·~t;" •. - \l ... ,.l.on(ll": ..... lng;('l' 9u,,,·). 

"1:10,, .KN'IH '~l\(Ho",', 

l~o";-n''I1{:on LnUi!TO,"~, 



1l"'Q()l'T.rn.A N • .tXHA~, '1>' 

rid,' I,X, Fif. ~I 

JJr", ,jl'l io".-L",'1l~lh, I ,(.0 mill, ; hojghl, 0. ," ml~, 1l.l.t",i to T!. i" ler

",,,Ii<! awl ... ,lil i, lo"", . "".ll tdr.lne """;011 of tho gmllp 01 n . ..,/,
di""" "~,l " II", ,""'" \i 11l~ 01 /h'Y9o/,I",,,, <li1l'0'in; lrom lho l!>O'O 

;J~i, · "l "I'<"ie. 01 tI", w" nl' ilL t.ho oIlti", oj""", .. of tlle ailLmor lu,.,." .... 
I'rom ih iml".dloto alli"" It ,liff." in the tron,,..,.,., H,lno,' of t.110 lol,.,t. 

AT'". in the , ifm,,'rl .nl~,ior outli~ •• no ,loup'"''' "f tho I~""" in the 
l'"",tor ... i,i,h 01 t.ILe 1~",lori", 1000, ].o,,!(er ~Lnre ']l;rplj' d.ft ncd and mOTO 

'L<'uly ",·"i,',,1 p",leri", .,,,1 m",li,,, fuao .... , •. n,1 in the ont"Tiorly "U"'_ 

illl( projo~g.\;'m 01 ,10< dor,.1 e~(,..'nilJ 011100 l""'lerior 100.. 

Occur""",,.-)[''' ',1l'' 1,1>1=0_",. H cr'.::imor Connty, K Y. 'rloi. 
'p<!Ci"" m'J he OXI,.,..t"rl in ,bo To~olo,,"y lil"",to"e of }(H."l.ml. 

r~II'dj"".-Tl ~ _ "u,i,u,.,1 ~lll"uJJl. 

Ill. r,r(lllp of Di,~,qoplrura ,'"/!f/i,"'" n, ''P, 

like II ),"1 "'''·x;o, , "ku, rleyd"I"'" in ~llt"TioT ",edi~ll p.d 01 To;""l 
J"~,,l .,,~. 

1l".Y~O'·U.l .,\ .U"TllY'S.l ". '~. 

PMo LXT, Fig" 1, ~ 

jJ,.,.riplj,m.-T.onglli. 1I .. ~r, mm.; b<lgh" U.3 :' m'U. Thi, ,m,ll 'I",,,i .,. 

; • .\l' ,,,,ll'ro. 'h "f IJi;Y9iipl,ura "'}"m</rim IT"", "'l ,i"b it ,li lTo,.,. ;ll 
L<ill)! , moller, l.,.. oon,,,,,. wllh ,h.llo~·er >uki .n,l moJ'() .n'~lhny PT')_ 

"",,,,,j onl.<.ro_"lo".1 ,.giOll. Boil) Ihi' •. H<I the follo,.i~!( '»0<';0< (Tend 
io"·.,,l (.,]lie. l J\h,d'H'II~ hllt tho d.,.lopmml of LJ,c .,,\>,riM ",,;T or 

• .. lei h." I':0H~ 100 fo, 0" i. "ill 100 .... 11 "1)"" .... 1 10 k.,.~ ,h"" out or 
I!i;Y90/"'~'T1, At Lh. '~nlo (;we their evi(lon, r<'l"L;un,~ir' to i!i;yy ... 
p'ew-a ,o/"'Mui" anit I). r",,"(lta l.nrl oonMe"," Lo lhoir J>O,ilion "",10' 
})iz~!J"!Jl ,,,,,.~ 

I)"':~'"''c,,-'Jc:f;:nn''' ''''DUTlOY. Thirty 1"'1 ,00,'0 \)0", 1.'1;\1\_ 
.t""o, ~ r OTylnnrl, nnel ot Cnl!1bul,"d. Marylond, 

CQII,"{io".-~r",yb!l,l r,oologic,1 S1lr'iey, 



n,Hcor,.EUH )ulfu E. q. 

Plat€ LXI. Fig. 3 

1J ... ,ripii.~._J",ngtb. 0.110 rum.; heigbl, 0.3., mm. A. . m.ll of'::de., 

quil~ siLL,il,,< IQ D. S1Iudi,iJ~ bul Jifl'ering iu it. greater i<ngth "nJ 1"", 

di,ti~et dO\"Wj,m.,,1 of .he .uloi. 

OcclI,.,.t"ct.-~rcKn·"'~ F<lRlU7m". 'l'i1irty f""L .oo~" bt ... , Flint· 

,to~" ~hTylo~d. 

Co//,dioN,-.llar)lanu G<ol ogical l'\\1n-o.". 

11lZ~GOPJ.EURJ. HYlr>C""'lICA ll . • p. 

l'lak J,XT, Fig,. 9, 10 

D • ..,"':p!w,.,-Hight "ah'.: ung\h, 1.30 mm.; hoight, 0,80 mm. Thn 

'pcei"" loa, a .-id. inclined nange ()l\ .nt€<ior (l.ft) ,id~ .-iill ullthiet· 

""cd odgo. On the fight valw tho .ntorior fl ing< lPP"'" wId" OLLd !La; 
a thi,hnoo barder thot oWTla!" tho left vol... Th. righl \AI,'. th.r'!oro 

i, ml,-" .long-ate lhAn tlo< Jolt T-he .poei .. 1. reIot.,.j ta D. tyt"~"lriCil 
awl mm;, putiouluiy Lo D. mbu;"i..... lIrom WO former il .,-ill 0. di,lil,· 

/,:ui,h.,.j ot 0= hy its ,hoTwr j><>!l£rior IUlc", .wl ,h • • 1Iogetho< diffe",,,, 

lobing of II ... uteri"" hall; {T"'~ tho latter by it;; mor< roundod ""J I_ 

obliq". >n",na< oulline .ll<l th" uo","1 j"""niLLg of lho ~!ltcrior 100._ 
Clo", oompan<on, bring om dilf.,"n~ ill m.n~ oll",,' r"""",t. . 

O'C'!Il'T01Ic<.-('LD;;ro'<. Drep""d),,,a ci ... ki '0"", ClLmberloLLd )[An· 

lond. 

C"II.ction..-llory1and GC<Jlogica! f';uney. 

D,"YA()pr;"Ultl C""---,EJ n . • p. 

PI"", LXI, l"iglo . ~_s 

D",.,.iplim,.-r..,ub'th, LQ mIll.; lleigllt, 0.60 mIll. Fu'\r righl ,ale .. 
'howiLLg 1""', ".ri.l.ion in til, ""ighL of.he ,,,urior ourl .nd in the devol· 

opment of th" 10'" ."'] thi" ridg' Lhot olLen deline, We nntml 'ide 01 .he 
lobed pari of tile ~.Iw", u"" Jl!(UmL I" r. ~nd G thi, morgi".i ridW " 

pTOelieolly .... nting .na tho ''''Tiling 01 tho Ant€ro-w"t,..1 hal! 01>0 i. 
groateT th.n in 7 .nu B in whioh th e riug. "",mI; . Th;, diffe",,,,,,, in 



G~I 

''<Jnw,ity i, p<Th.p" ""',,, "Pf""''''' t.h," a , .. I mCr,,""" H1 thicho",. 
The 'n!e!ior ",I"", i, "'p",..mj"d by 1 ,m~l1 "nng"Le ,,-,,,,,",,,utic depr"",,;nn 

(Il' ~·IMh a=unl Lhe ,pc";,.. ",e/crred to the grnup 01 D. ~uudit'w. In 

;L. gTO\1p i L .h<~". d ;,ti~ ct.Jy "port from t)", ",hen "ill, D. ",ter"",l.i~ .~d 

n, ",Miv'm pTobobly it .. ~'''T''t. rdati,''''. In D. i»,,, .. ,,,l.i~ , bo"·,,,·o;, 
th~ .nu"ior ,uku. i. enlir.II ob!Lolct~ ,nu the ~nt"Tirrr onrl higlJo, ~ud 

,na,]" Ly. "id. ,lopiug .",ft th.t ;. m"el, wi<1.". tJ .. ll ill /). cmMi. 1" 
D. fflb«;r"" Ihe ".he •• rr' rdatively ,borle!, lh" ,,10k ",:rf.c" I"" ",,,,. 

,or ,ml th" "lll"';Or :'ulcu> llOTrn'!f<I allL1 lo~g", btll ll1ueh ,h . ll",..c,. Iu 

both olllLo ~1"Komi" '1'"""" (he po"t""iOT ",1,"", i, na,roHr .,~l tho luki 

on "ilher ,io" of 1t .,,' t),i"~,,. 

O,"~rr'''".-C~l'''ro", 1)r'I"'", lIim' dnrki ro nc, MrKCI), hem, 7 

",nc • ...-",t of Lo-..-im,u, I',ulle:·hani • . 
C'orr,c/i"",-u . :;. l\ . t,ional ~ru><um. 

TilnooPLWlll w (l , ",erA u. 'p. 

1'Lnm LXI, Fig<- lJ, H 

l)'''''';F;i" h.-L",~,j.JJ, 1,W mUl. i heigbl, 0.6" mUl. ,\ lliod to D . . ' y'''' 
,",Iric~ ROO I), ""y." .. ,lr;ca bal retlllily d10!i~g\l;,110,1 from !ifill" on<l in 

het ,11 oth" >j . .. i", of II", gena. by the dorilO-v.n\1·.1 T""tTictio~ of tI,,· 

Ankm-m~i.~ . "I<,uo '" .. to lu,,,, ~ .limpl. tollIFIeJ. pit. II'he"", lhe 

I)()i;~',io, l,all ,,[ 1h. ,"l~o, i" ill1l "h tl~, ,"me.' in lh. ill.ntio~ e<l 'l""i" 

th. o" tcrioT hU 100 .. ,!uite diilo,e:nl. 

OCCW"l""n".·- Cr.IN70O<, .Va"Iit/ooon;"" t~p". w no. T.'''\;'''M~t, Rolli

\l"~'b u,~, l',un,yl,,"ni., )h," G",.j C.ca~o", 'II' e,i Vi!gini", Ind ,aTia1l' 

1Ior)·101)01,,,,*li11& '~I""'ing ihi, .OJ)('. 

('oll,diUf'.-)1"'J-I.n,l ('",""log;",,1 ;SUT""),, 

Dr",o">,, rUJ:", co 'C"~7"'n ~ , 'I'. 

J'hte LXT, Fig. J1 

1! ,,~ripli"ft._T"'llgth, 0.90 mrn,.= 11,;~ht, o.r,o mm. Re]or.rl to I!. 

",",];., . .." lJHillg • very ,i",ilu outliI>" and al"" m"""ly ,h.llo-..- , u\d. 



Howl'v"" thi,;, a 'hl'hll." iHrgec fonn md ))\(1'" "ome, i~ the medi.n 

P"rt of \1,. nl .. "," ~rOTO inlJXI,tllllt diff,,<>'lL",. "'" (1) Ih. bel (hi th" 

two m,,jilll \01"", r"ClL' • hor""h(." ,)10)",1 JO(lI' thal i < d,,-ide<1 "'low I '(JIll 

II,. ~,,,I.rol ('O"(;""'11on oI the .U"";OT ri dg. b)- " "'ollo". fllrro~ ' : ("!) th, 
,..,n(",) .'oB,ilLU.iioll of i.h. an~'ri", Ti(lg' "'hi,'h do.. Hot ""'", ill []"" 

,,,,,,i,,, 1.,1 ill Ihi> o"",b.",,:, LI,. o< ",I,,,,t 11"<)1'" .no:! t"111m.'" .t II", 

h. "" "Ill", 1."t~noT pir! of ,1\. oul.lin"i (3) t~,· p',,,-modi.n lot. mo,e .. 1 

1 1'1<4:0 th,,, 'T"u~dod hoM; .nJ, tillall:', (·1) ill(, , ... ., JX"t.rior lulc; ",,, 

J",p<'''. 

UCf~""~(' .-)rcKr<JT~ >'(j"Bl' IO~. Oll. hUIldn-d r,,,t b"l" ... ~)I'. 

Pinh., Maryh",d, 

C"'I,rl"'''. - Mnr,'l "~d G«,iOjiit'.l 8um'", 

Plot.;, LXI, Jli)!. 12 

DW:ri"ti.tm ._I.e")!'th O,Gi) !TIn'-; !teiKll!, 0.10 nUll, h ,hi. nllnut.: 

".rly ""j,,! "I ])_ ")!'''''i'~", U .. ''''0 nx<li an ]"1",, "';' uui",] I"lrn .. - to 
lorm a "'I"o,i,h 10"1' donn,,, un Ih.· \t'llical . ,rie by a" "~",.nlll1(,"l .... ,1«>1' 
{"nmr ~r t<an"'erJ!d! eh"'g"W pit- TIl<' po,lori", " ,,,1 1",1" N •• nl<"di.~ 

,uh·j ~~,;.'h oound Ut< 100), ),Mmlly"", o"'p in their <101",1 tw".th i,d, 
om ,1,.1)(,.,. ,0.,1,..l\y, Th~ Ollt.·,;,,, ridge "lITY", t...ck1r"d """1\<1 til,· 

,""Ill,"! ',:l~~, ... 1,;ch it owrhang, I., 11M' middle "n'J illo""" P"'i'O inw 

tILo l..::..I",illT e,dgc, in iypi,".] 1), c""ccftlriru ""n~lIe:u« ollh" 1'elL"'] 

o"'t1'OI",rio; eidg-'" '"'' I,.rdly t.. ... iel ;0 (nUr. TI,,· 11"!l1"""';()" In ,ho 

1>1 iddl, of lho "wtl'll ;.[01';' .l.o i. ''',( i'O d, ... p wh,'"·'' ' tl\;- j """I'" bol" ... n 
il l "J tI,. ,~I0T .. -m.,l;i1l ,lIku, i. I>lL](11 "",n, gcaou"1 in th,' Ispicollm'll\ 

th"" iu IILi , ~"ci(.I.l" Sh,."Id 11>.,.· ciijf".,,,,,,,. prov,> l-<m,I'lit til" h'" 
... "uld d,,,,,ve I.G ,.' l,eld ., d\l'ti~cl .,.,.... .... rTmi,1."nll,. It "'ill ""if"",, 

t<> di'li~ g "i,h th,m ., ,·"1.'1,,,._ TIll' ,ru. U", I,m" (],"'. ,,,, I "'~~.--..( 

innnaturil),. 

(),;n"r",","".-~lcKI:~-",E }OH,,_.TW,·_ ThiTl:' I",t "1",-,· b .... , Tlml_ 

01<>1><', M"yl.nd_ 

(,oIluU"'~-~I"yl""d 1I,'oi ,'gi,,1 Sum')'. 

• 



[Y. r:TOlL~ oI 1!;'H"r<,n~ ."""1,, n. '1'. 

P"tinctly 'l",,,lril,,iJ" l<, 100.. lhi,~. "ut<'cioc .,,0. I",.l.,io< O1,Ie, IO!l~, 

1L"'ro .... doeply impT_l, Ihr Ll,idJ.lr ''' 'eu. 'hoTtor. 

Pbto 1,X1I, lIig'. I -~ 

/!,,,,"T;l'l';'n.-Typ; ,,,,1 focm. l.e"~lh, U )I) n,m.· hoi~bt, 0.0:; lllHl. 

I:T", I, ~t thi"knc" jlL.L in iTO" t 01 the ",i,j-Iength , 011>""" ",1),0 'po<:ic' 

iJ cum,d,nbly lih the !"OlL""'" (~l."I;"') D. d a,k,; .nd 11. A.lIi. II~,,

H." in helh oi Ih"m the poot(·,iOT"' w,ll., the ""LcTior 10"" j, thick"c 

""J. Ill. OTIt<,iOT ,,,I,, ,,, (1"". "ot e~t",,(l '" I" do~'n"'OTd A' ;"iJ. ,~'",bi. 

III Lbo bit" .~.i~ Ihe outecio, , ,,1,,,, ("OUlulUllly " not "" d""p nOT '" 

wido i" ilo n,;ddl . P'" A' ill Iho 1"'0 )[""li", ' J>,,,, i.>. n"t tile diffo,'e""" 
",,,illly n,lie<i i , th~ I.,t Ih.l,h, I .... m",liu 101.». ore more l"omiHent 

,h.n .,;h" of tho Io leTal oue'. "h,,,·., ill [I. ""II;' .n<1 D, dUTh i 11>1' fo~' 

10'" .lb'~ l''''''ti, ,, l1)" Ih ... m. pl."". 
lk>id" th,·typi,.l 10m,. ~'h:,'h;, n_p", ,.'ntod bo' 1'1",< T.'l L l''-t:';. 1,~, 

/ouc ,·."j,lj" 0' mu!.'l.liou, b"", oo"ll pb"",,,l. On. i. """,rlm"",1 b,' 
.n um'{lmmo~ly ",i,lP >"d ,1H1"",,!I)- ",,,'ined iro"t.1 ,lop • . 

The ~d (""Ill pro~.hly iTom "WI'T .\0 /",1 ol ){cK.~,;,) " ",orO 

.lo~~.t. th .n Ih. oth"" H""pt ,.c. 1 "nd Iw ~ doc>,,'" .nd ",clo, in

"',,,ily doping " Llh', ;oT 'HI<:~,. 

'I'hr Ihinl i. llIAmg1li ,t,a hy ",1,1,,·,1,. hied, I'o-""ior .nd, Ii,,· .nl'Tlo' 

pArt h"i~g dj'\m('I1)' thc ".!TO,,'<:T. II" V""UhOT ILL"" in ucl;mg 111<' ,ill"' 

i~ Iho ",,,liA~ po" of , enlr.l ~~lIin'. 

'rbo !o,,,lh, ",hich i •• bn~dA"t ,I Pliut,lo"., ~. 1,·,·\ l,.n, .. \1 lop 01 
)ld ... m"k, dille" lrom Ihc ot!1<" nLl,I.Uo,o. i~ it, ToM,,,· ~hoTtn,"" An(! 

Ill' ,1,,, <1rllni\ioll .nd l", lOl" <lcVU! uf II", 101.0,,,1 ",Iei. 

I!cr~""nu,_}lcK.::<nE Y'OH~ATlO~-. lJpp"" thi,d "I C"lnbcd"nd, 

Flilll'\Ollo, Pinto, .tc., .\("C)'lanll, ,..here it ,In...,,! romplcHy fill' ,,, .. b;B 

tlLi" as." 0/ lion"lon,. 

r"/I,dir,,,.~ \l Ar:lllld G ""logio.1 SUnO). 



." 
r,,~~r."~1;'U Fj;"~ L1S 'L .p. 

Plat~ I.Xl l, F'ji" 9, 10 

IltJt,;,I"," __ lJ'~lo"h, 1.00 1I\II'l.; m-ght, 0.62 :rrun. Sr. •• ,.,1 ~~u~ral 

nutli,.. uvt In.~h ditTcronl fro",'hlll of 0 . .,...trna and D. c""mtl";'" 

Imt d,/ftnDlI ill .... ,'YUi ' <'!P«'i.J [1'0111 both.. Ob.";l~ of thr .. nt.~ ud 

it~nlJT()" ruId ,lirdDlluifb ... lt putk'llluly (mm thr farm ..... The ,-oriel! 

ItibQ""J ... I~ ,11 D. '1II\(~.'rim I_ IIIOH' lil~ D. ~;"g>Jio than i. the t~'pi<al 

fn,w "I tht .1""".... n ... C"or, fl. pi"1"" i ... ',houL th~ deep imp""",on 

In thr '''bt.U] . I"p" 1 hi d .. ".""',j,..... t1", nridy ",,~qwd...u.... 

QU<Mr"f.l.-· ~ldi~'tlL 'VUUllil).", ;lQ {"d .l",,~ I ...... F1i~t.ron~, 

l.laryland. 

C<lfi«/,,,, •. - l,"ryl.u~ (loo!oG;';'.1 .s.CI'~r· 

1111¥oJ\')'T". l lU Ul.<;rU.< n .• p. 

}> Iore !,\':l!, 'F;:,r" 11. I? 

nd,.,.il't;o".-l ... n~th, 1.1 111m. : ",;~hl, 0.00 mnl. 1IdAIo.] m",t d e...:'] y 

10 I), lIMn, "p"oi.lIy 10 ito ",,"ll old., ... ioty, and (0 D. "-""""nlri", 

"lI!>9""'drm., but quit. """;ull.l}" r olr._llil •• 1i,lind 'poci! . di,bll£lli.h..d 

I1,.i"ly by 111 p,Otill''I'.1 "lJ!c",..d", .. ! an~l. "".1 c",rt.ill pocub.ri!i. , i~ 

lho! ~c .. I'ftJ pt,rt.t nf t.l,. ,j~ 'Iomtly, tI" ui.,;o, ri~. to d .. ~,J",Jh 

r .. ·u .... "'J i .. 'If d()J .. l 1"'\ nd n •• lurrow )"'l>i",J .t i. dOfp aoo J~lh" 

w,,~, In lx,,]' uf _hl,I> '''''\It,, 1L d,rr.".. U"n. D .• w,'i""uMlo. 31", d .. ", 

n. I"kif ... 1Ob_ ... ~lhl"11 l!~~ ,) .. ,."bal d.~<m "r Ihod 'poeI<-!, 

hilt ,I dOf't lh~1I' I .0"1 , I, Q.I..,. n' .. d bn. 'n 1 ..... 1 pooition. Antori"'))" 

thi' lint \'lOkof i~lO Lbo nOltrT ""t'!"f ,h. anknorlobe. From I). _""', 

"hk\ p<OOlhI ... i, ." l .... rm .... loh,c, Uti. p,-"1 .pociot- .J,IT"" h' .t. 
.",.neT • ''''I nd ...,.,..\HtIlOUO!) .lJ!TcI"f"nl ,,,,,, •. 

Q"'H",""",~~ld, nlll: ro:o.:w.no'l".:><l f .... L oh<fl·c h:w-, II mi .... '0<' 
"r G...", Clo:e.jlI)U, Weo!I '·jrrtn~. 

CDII..clioM.-).la'1Jonol r....,Iog'tll SII'wy. 



TJIZ:rGOPI,nH 8Y-"","''' '',\ (llAlll 

}'1.1o 1,.\11', F i~ ... 1:1-1. 

B...,ri".i~ .~"'."trj", 1<011. l!j~. p"t :'<0 .. York. ,oL ll. o. 1 [1, >t, iHll, 
n«, U . 

11"";,, 'Y""""'!M Ulrich an<I Da" lor, 1008, p"", ,, S. N~t. )1", ... 01. HH, 
j'. " to, r..-, Gl, 

IJ " Cflplio~~ I..nl'tb, 1,1.0 mIll. ; ~Clglit, 0,70 mllL In lD06 w. j,It 

lili' '1"""'" nnder H"Ii,", to .. -Illch il hnJ pro, j"uBl} boon "{,,rei ") tile 

"'nior . ut~OT, Study of the o""i""ltY I~" I"geth"" ..-i th on aLund.,,,,. "f 
' pccimom r","ontly colic-dod at Lookr""t, N'. Y., ~ .. ,ho~'~ O<Hlclu;;,.l) 

!.bat the or""'''' jO not " Jloliia b1\t • tcuo m",nbH ,,1 U .. Kl(oo"".llid", 

ond om <>1 lho !tro~gly JoLIItc an d qui.., typi ",,1 , pod", or Dizygop~u",. 

[l~ dl~"'C,",~ ore , uffui.nll, bYOIljIht OUlll] tho j llLJfI.'~t;on ltl ,,,ok. ~ 

J=ril',ioll unll~"lITy, 

O i'rl ,,- ,' ,~, (~ ,-1!oc">"n~ " JlAU, 1 ~",kJ>(lrt, n e., 1\'<., lo:,1... (",'~TO~. 

lJ "pIlfrolli~" dorh olld ,v ""tiff"; "ioi"" tyl'''~ :£<Hl"" At I,,.,"lit; o," ;" ~l .r)'

la ",1 ~lld l'm,m)'h-a"i., parti""I."ly ot ('~llJ l>"rl.m\, lid, 
('(,j)oct;""._~r,,)'l.nd G""lol(;",,1 Sune}. 

D rUGO?L>;UA "" 'Os,,' n . • p, 

I'lat. LXn, l'ig., lS-!O 

j),sv;pi,w.-Lc'lf,h. 1.~ mm.; heigh!., 1.0 "'tH, lJ . • Io"i j, of tl ,,' 

t,'I'O 0111, ,. y,,-..~.I,im bul dilfo", (1) ill ~. vi" g tlw top, ,,! th, ridS'" 

~.tlrll o<l .ud !h.ocp .• dg"'] imteod o{ NlUllned; (~) i~ the b"'''"-ter Ien~cll 
ollho mNti:Jll ,uku.; arId (a) in h",iHg' ,hoct, donnllJ dir"",lod .pi"f 

01 U.Le . ILlerior cuoin, l "~gl<; ""d (1) in "iug con,ide"" bly lor);""" 'rho 

g<'"cra l "1""t 0/ the 'wI> . ,...:i" i • • u:liei olltly (iiil\",,,,,t b..ooUM ,,1 tho 

g' '' lor rigidlty 01 tho lo~o~ in D. ,do",,;. 0" U,.I1\'ilh t ile oIil'" p",wiorili ... 

lll",,(io~ed th,," l'c'Omo lilli, daup'r 01 ",~fn.ion. Tilt 'l"",ifJ , n,."" u [u 

hO<1or 01 ~h, Goor!," W. St.,,,,,, of ill. U. S. Goologi". l i'i"r>") , 
Om'n-,~c •. - ){ l·K""-",E >01",-"'101<, ~~ {o'" Wnw top, Fli~t.U1"<, 

~I d" .00 ZD to," .1,,,, K cofer .,md rtnILo, 1~ miles , .. t of Gre.t ('",eoj' ''', 

){d, 

ColJ,d';In ,-F. ~. K~li()u. l MUl'€'llffi. 



." 
CI1>'T("l»' .l~.l. j(.\l"-' 1L '1'. 

rllll' 1.\" 1" "'go. 2l- ~~ 
/)'nn('lit>H. lrI,~h, 0.1)1) "" "_ boi,gb. , 1l. 1 ~ mm. Thi~ ' 1"'<'''' ...".,. 

\0 b. ",L1I"l ~"tI,. on. bawl w n. _ .. ~Irim and "" a1 h.,. and fl. N· 

gUtw<.ond lI. I"rntIJ_ on Ih, nl""<. r rom ;b. f" no .. it u. di<\inguiobO<! 

~ jl •• 10(.11 .. ,l~' ·, _ . ., "f'Kl.n .. th. ."", .. 1 lIO n of 1m- lonl~ " hlch i . ' -''''y 
!hId ;0 ,to., 'p<'(ieo_oo ,1\ L.tr.d funo." .. bich wg.:m.r "';111 lb. 

,1.1~ •• ; ,r ,h. torl,," l"' ~rt "" ""' .. i¥.m ~PI""r&n<>1 lito! ,;; .. ar ... ly 

""g",f'l In I~I 'P«',t.>, T~. n il", . ... aIFo ",...,11 180;."" "'I.l[~ly. 

tODll"~ ",Ib D, "".", .. ;,.. the ou," .... ;. !ound ", ,mre, UM r1~ \ [ ;''''6"" 

l~t ltueLdlLIIg .1 11., t.. .... of ,h. loop .-Iti~h .h.orul~ru... Ibe '1'<""", 0/ th o 

r,. ~I."'~I~,M;'" 1"""1' i. ,..." 'i"K' O. I .. uw~r_ i. a I" UC1o. laT!;," .,«1 
"",,,. '''1<11<'<1 ' I",'i'''' 

(IN_or., .('r.ln,, ~, 1f",Ii?,,1J;J1N ..... I~"", WU<, nelT l'li r ~Iil. 

II",,,., l(,l. 
r"n"I;Q~.· '.\ I ~"· I"'"J lioo h't:irlJ ~ 1,""Y. 

111 ~ '·("l! 'I r. 1 11.1 " ",1,1 (JQM') 

l' l,to: I.X I r, P'g., 21. n 
8<')1f\'~ lo ~.11! Jon,"'. II,"" Q,,~,t. Jun., G .. II , So " London. Tol , 'h1 , ~. l ~ . 

pl l~. ~I. U. 
KII,.'''~.·l1~ ~.m UI' lo" .u~ n ... ' .... l~, >'roo. U ~ ~"l )1" "-. nL " "-, 

" 11'. ~ ~ n. pi , Sllll , ~ .. ' . 

D, ... ,.;pI;M,-l:j~h'l ... I .~, I,n,l{'lb, 1.10 mIll.; I"'igh;' O,7 ~ nl111. l 'hal"" 

acluiiM loy i'l. "'o'\c",ltlJ 1)nl) ;ltt ' om ). anl!'uh r do,...1 HITI'mit"., 
oin ..... . ,,,,,,,..1 t<l'$' .1"')"1 In .. " .... ,,",n~h .- I • .,.} 1"'5,J:< lu ih" If""",) 

ttll1;t" boIIt b..1UI1>' ol ... ~tlt btl",. f1'acl.ing Ihe ",i .).,U. ,,( III~ « nlb l l ,.U. 

H , ...... "1n,,,,1! _I<"lot .. 1 .. ,n. I). ""."1'''' ,..bi<h il ,""""'!oj .... .... l!ioi<DU,l 

10 .tquiyt w ... . 'Oft In d''''>Ullin.,lng th.",. lI OTOn.,., }). c/ .... I.ri i. ~ 

bo,/!,<," M,d "''-I''t)~ .borl~r to"" . .. ,Ih broo.dl~ round...! ih>", ... d .. ! ODllu, 

loT )IOOkf,;.,!"""l 1""1'''" .rid dilr~r ... t fU I"T~ Th .... i<Tl", "D~ .. 
• h<rt1tt In lhal "!*'id., ~~p<'I';.II:r '0 il. Mn.U ,-'-'""L .. IN=o.. Ih. )'O"i" 

Ii", on.. .. ),-I/W" i~ <#OI "al di,eoMl<>U. !·o, .. , .... , th@ ant..rior .ul~u • •• 

tarll,.,. """"""J '1'(1In th~ OU(fn ..... 1 .... VI that th. ouw, .. [ lh~ p&ir nr 



onl"ri", 10\'" i, wi,loT ' lld 11,. i~noT oil' i, Tcl . tJvdy D'"O''''' 1110" ill 

D, Aa//i. }·inolly. th " Tight y,I"o h., • wiolr, .l,,.~ l)' e'>!"'H' bnTdcT 

."'und th' . DIOT;UT o"d ~lO" th'lI hol f d 'h , ~,'Ill,...1 \iJ", lh,' lik. 01 

~ hidl d"" , Dol ('00\\1' ill Iho p,.-...-n l ' l)O("i .. , 
OCCl<r",",,:C,--r~, ... er (1)' !,;o..!) )L'Kl.lUb 01 X,,.. yo'~ To,<m.O'I'HT 

U)I,.' n"I., GTO"h(lrp" BUll, 11 .... ' lI.n,'<ld... r imo AnJ oth" MOTyl, lid 

h.-.lill .... , 

CoU. d;.)~,-\I",~· ]. "d r. ... u\,>;:;"'1 10:"" <,0. 

rl:<l" I,:>-;n, FiJ.(. 2(; 

/!"C1'iplw~.- I.eJl~lh , l, ~ lLlIH, ; L";,-l,,, 0:,'5 ">Ill. A rolalh ... 0, di"iw-[ 

"''''01;' of lI"Hu~I"'rn )".11; ill whld. lao on\'" IOn,! lo~' "n! 0I"",1,'"""",-,. 

]'<in" ,Ix"t"c. nM''' ~''' '. " ,,,I , h.ll"" ",'. The .nt(-t,Or I"'" "'l~,,,; . ll y i. 

nm(], ..... k"T ,h.ll 'he l)'pi," ] ! '-,rm of tho ' p""i"" , 1'hi, Ji,'e'l1onc. fro m 

')']'" i}ti"g' lypi" . 1 K )",I,~.11, t., ",;"J, Oul "'" or" full)' 'nnd "c",l llwi 

th. irul' .1:I~iLI ... of lh' vori .. y 'r< ,.-ith Ii, hili Oil lh. '''''' h, nd .n,] 
D. "",,,hi .",1 D. "'J","'"i,-;m on ,h. oU"", )><'1100, th., it ;, )loll .. i('. ll:' 

a ' I""'i"" 01 rmY!I"l'ic~m . .'\., , hol\01 ill lh, E"",,, . 'jIN'imou, 01 I]', 

""Tlel)' "'" o."",li ll~ly . lour.l,nt 0" "'TLulI ld,] i~g pl.","" 
() rw"m,n._Tmww,uY '.I)1-''lTO',E. 1.' '''-OT put, Koy"", W. Y . .. 

Pmto onct (lli1or }Iory'i,nct lo."lilio, 

Coll'r1~,"._ 't . 'ylan(1 UO"]'l£'ieol ~llT\'oy. 

Pr<1'(,,-,"f,<n .. 't ""v.' 1 IS n. ' I" 

PI",o LXll, Fil(. ~~ 

]) ' '',i~liv"._J: i~hl n.b-e. J~'!l~th, l.! O" UllU,' h,·;ght. 0 .. )'0 lHm, III 

it< ioh' Lion I!;'HV I'I'~fi' ,,~I'O"l'ii,. i, inl"m"lial~ 1,.t\\,O<'1I D. ~al1i aurl 

l!. 1'1",1.; hul Jilf.,,.. from bo.h i" it< ,all"" Jdinitel!' Ol~! ouiiin,' . 'rh, 

,lii!"o"(" i~ thi, ''''1'''>\ i, p. nien luly n<'i, I:>l. "~OJ (ho TOnI .. ! .i,]", ."hieh 
il (ii,[i ]( N!y ('<'nre ' ill,t ..... ) 01"10,,, m)"", .'ow"". ill tho n.iddl o. 

Ocru"",cr,_To,'ol.ow,,- LI>o U rO''':. ""monm< ,,,n .. I t " 'Y'OT, 

\Y . y"., l'inlo .Ild oth", )1,,¥lnHd 1"", lili ... 

('.)IJrdi", .. -)[",ybnr) U""]ogi,,,1 Sm'''Y' 



D"'YCOPT,E'CIL< s".n .. ",~. 'I" 
11at" LXII, }/ig. 28 

D<lv,"i!,!;o~.-1:igbt ,aln. ulIgth, 1.1)") rum.; h'igh', U.~D mm. Like 

D;"YU"pl'~~ ",b,uaii., but i, .hml ... · .nd loo n>now ill olll,"io" ~"lf. 
llc>crt1bl., al,o D. ,kwh. bull.ck. In. wid. hollow Illteriol horde, 01 th., 

'P"'j .... Th. ",L,";or 100< .1.., " mullet and Ule ''''''';m" .n1clI3 .·~I<,,,I, 

f.rUler up 1.0w",,1 ctomllll. Th, \·e.ut"l onth"" 01"" i. ll",,"tly .",tn." 
",,1<,..1 01 ,lightly .inu.l. ill th" ",iddlo 

O ""~,..."",,,.-'l\)NOLO"""Y l,l'U.<1"O_'y.. Low.r put, :r.::,y",r, W. Vo" 

Pint.> .nd oll"" Joe..lit;".; in J,jaryl.~ct. 

c"n"I;"".-·)for)"lo~d GO<:llogiCiiI Sun',y. 

PIaU, LXI[, !'ig'. 2~, 30 

!J"'''''pl'o ... _L,ngt)" OX; lIlm.; lwigbt, I' .• ~.\ mm. n;.,ti~sui.hoo by 

it, ,!>otter lam' 0",1 "Hlerior 'UIC\15, but l"'rlk"larly hy it, ""ct. and 
l,,·nli,,"o~, 1>0N"'- Th, C<Jnlinuil)' 01 11" i){lrd"r U'Ollnct the ",ntr~1 N]gt 

i, ~ \'"'Y unu,,,,,1 {"tm'1"< in speci., of thi' genU"-

O''''TTon'' ,- "!O>lm,o ... ,AT 1l1.JSTQyE. Lov;er part, K"y.""., II'. Vo., 
l'illto, el<., lld_ 

Oull,d""" _ M oryl.nd G",lo;rioal S U1'I" y. 

nlZyr,on~~u CT,~n:UJ: (JOllCl!j 

I'la(.c LXTT. Fig'_ ~1, S2 
J.l<vricli. ,10r""l Jon,",. l~ift, .l.~>!. 0">1. Soo, London. ~ol_ ,hi.~. 1), nC. !, 

n""""pl"", __ I "''l!lb, 1.30 rum. ; height, ~.~O W'n. 1n thi, Tighl •• h" 

..-hici1 i. t"" origirlal type oj Ib, "pod", tho antor;ol" .ul"n ' .,,'''',. !~ 
"rtelLJ a, .. clefinit. .1er""",,iolL /"rthcr l~ <10"'"-1 dirodion than in tll o 

better ''''''I~I,lo o~ sam, vahe in 1100 'rr. R. r\ntiaM1 Mu"uLIl Lhat ~I"" i. 

fignn.1 O~ thi. plat._ Olher",i ... ho"..""", the two aro pro.'ti.'all y identic'] 

in mor.oleL '1'1 .. ' mI."" pillillg ond opp.nnt LUo.l'cul , Lio~ p'obo bly j, 
dlle ta llncqll.1 ('()llu.ioll of Uu, ~ . l. T~ e ,.me e.u .. mn, \., ot k.,t putl)" 



'''ponsi"l. for Lb" IOllglhonmg 01 lh. ~nt.TioT ,ulcu.. D;'ygo[il'~rn 

do""" h •• nm,," ;n ,",ommon .,; th D. , ... "'/,; out "I wloi"h illil.:lJ lLa", bo.u 
(toTivcd. 

O',"","",n"~L)w,, (t)"pi"'-l) lH/iUU6 or Sd,oh .. ie Goll~ly. Ke .. · 

York. A,""""iAL,(] .. it1 IMY9"pi.u"" iwlli (Jon .. ). ?'Y!lcb.yri;;h.", "!linq 

"''' ' I>€ci.,., "I<. Will probltbly b. fOlln,J iu lh' 'J o~o~''''~)" bmo.to~e ,,{ 

~rarJl"ml. 

Gcll.d'o,..-u, ~. Kattonal1rlu .. Ul~. 

V. Gro<,p 01 Di'~90ph"f"Il M.t""gl~pl,iOl' (Kuu'""l 

Y.lv,," d"Pr","",d CO~W~, k>~ narro."er ili,n t1~ fllrrow". 

Il,"Y(".oN'''J'.h VTIt(JJNT~.l. n. ,po 

ride I,X, Fig •. 2,_2~ 

DM","ipl;o,..~.L,ngtb, 1,QQ mIH.; hoight, 0.58 mm. EvidonllJ TClal<><l 

to D. 1,j.,y oglyp1<ica (Kroll .. ) ( .. ~ Pl.t. LX, Fig. 22) <ommon .peei .. in 

lh, Sib'Ti", drift in It.. Hallie '~ioll o:f Gmuny. The Virginia "l""';' 
mc~ , d,il',r in h8.Ti~~ thj~ner rid", .. , iIld ""rr.,po~dingly "ider fllW',., 

.n<\ in ~lT)g ihe i\\"o pit. ill. ili. irioll.g\\lar ",nir.i Lbictellirt~ of Lheloop. 

'.I'h ... 'p""ie. are 'Irikillgl)' like "",bill. OroOyiClOn a~d P.idw~HL.l 

'1"'<;'" no", rolerr .. l io ToI>'<Id,II" (0, fl., T. qUdJrili.-..lu). P_ibly lIm 
.ugs""le~ TeiAtiomhip i, oJ"""T th&n hL. l>o<n b.lioY",j hithCT!O. 

O"c"'r"""'.~""''''''I''TT,H r.-nf"'I\lIl1!, Di g Sto~c G"P, Virgini., in 
.h.l. jll,! o~.r lh, to,..,] <ongiom","L. ",,,,,,,ia\od .. ; 111 n. "1!lb;frrm, and 

lJpp<r M<z...ll.>i,. '!",ci,,", 

aoll,d'o~._U'. S. ,,"tlo~"1 ){u .. um. 

DIUGOL'r,~1'~ UIIT l'r""',UA 11. ' P' 

Plate LX, ng. 2~ 
D .. "r'pl", ... -Leuglh, 1.:;0, Il.lll.l.; h<'ight, 0.7;; ItlIII, 'l'hi. sped .. , 

Lh"u~h prot",!>l)' moTO "I"",I ~ ",laW to D. l,i'roU1ypl-.ica (Kn.ll,,") Lh.n 

t" 'llJ other noW d""'ribeJ, i! clearly diITcrcllnoled h)' iu larg-o ,i.e, rela

tively longor nlyo., '1I1uol, 'elL!T~1 o;ilg', 1110 .ingl, imt",,,\ 01 Lwo 



.1<1,,... .... ;"". in Ib~ Ihk1 <1'71 "",1 pu' ,,{ lh" lonp .",1 n ... ", ""rin.te ridl(eS. 

Otbo . "''''~r lI11r~...,u" " .... 10 boo IOU""! ho J", • • !") <'f'mpuri""" uI Ih • 

• ;lIli" ond hlf........ F,· . i"...,.""., Ih~ pOI'lerinr .idg~ i. n. m .... dd lhe 

I"'" ",<'(l,"n ~n! IIlQo.b "~,'~ OQ. 

O<1'1l' ... ~r'· lie-RuIn .,... .... ,~JO" . s.,<""~"""'M' 1 .. t bolo" top 
II l'l.tDI~n~, Moryl.o..,d. 

Cull.Ni··,.._ :II .r~t.uc1 r.<~ ' .... 1 Surn:r_ 

J)u ruonll", "'<T,r. n. >p. 

rlol~ !,x, -I",eo. !3, H 

lI...cn/<f"'II.-r ... n,rlIt, n.9:, "'m.; height. n.M nuu. TI ,; , 'f"" .~,. .1", 
" uot tat ,",,,,,\.~ tromll.Iow,"JIII,pw (K .. " ",,) .,«1 . t Ito,,! 1.·I,,~;ro Yo 

l~ ... ru~ .... -!;nn or Ill<: !ft"",. S!>",·;'!tc.,H:r. ho .... n., il i. t""dil} di"tin_ 
g,,, ,b<'d " .. t t'lJjl, f!'(l ln lh_l:\altjc ~p«i .. l"'t .1", th_ v .. ;O' .. 'M U'n.. .. ol 

t ile IIIne IINUp {n""d. in the '\PJlII1 .. d d," "-'1: ;0" loy ii, !>Lore q" .r1ro. t. 

oul l,M, . " d olto b, f~ " foci (hal,ll, Il'l'Ic ... ,ou, at the 1 .. ,,· of (ho loo!, 

01"'0 0,10" ;'He"d. 01 ( .. , u,jf1~ p,t.. f'i 1la lly. tho '1"";0" ;. ll", ,,,,d bv the 

),,,·uli • • f~r l (h.i Ule tid;(\: e"~'I11;\1 n"" l'"",v>'<l . 

On "n .... "._ To~u l",,, ... "t Ll"'~TtJh ,_ IIp!,,,I p.,t . l Ko., .. ". 11' . Y ~., 

Pl " l~, .Ie .. Md. 
('Q/j~(lillII. ),J'''Jl."a O,.,,}.~ico l ~"r~.~. 

l17ZI~"~l.lro, O'''u, ,,,,,,-",, u . 'po 

Yl ..... \,x. 'Fi~. ~ 

'}"-'-.rI.O~_ 1 ""~lh. ' .~ fI'll'l.; 1>.-1),)", 0;'0 ftn~_ 'No;, 'pre'''"- 'Iilf~ ... 
f"", • • n !>Ih.",;u .h.pt . nd "",o l'fol .. po. L II ,. m .. bd iu ",nil'UY' by 

•• " ...... 110.'" hit" ,W"" . .... Jn~t,. .1 l h~ir >\!DUD'" .u<l ron~'i""'<I. 

'''!(II doo'j> .n~ .. ide ",I, i .. hi .... , e" "M! «""rIMo]}" .. '.- 1M u h-... _ The 

hro ri .......... tJ.~t fmn. I/ •• Iuu ... kooo" • .,. ~.lIy prulBiD<1l1 ~Dd J"'M'liorly 

jo.",,,I., Ihoir 1I~,.,.1 ud .~nl ... l ~'lr""i "" '" OD II... dor.ol .. d. of t~o 
"'1 ... h. th" t..op l''''j ... " ....... 11 0 ..... Itt. ~ and .·he .. tho uh .. are in 

I"",ih~n il o.erll)" t.Io~ ... lr ft' th, n ghl .... I~~ .u~ wI.., on it;; .,,"'.i .... 
"d. "'ib _ ,n ller J1"'jo.'I'hV 1'""'- or th~ rijlhl .... h~. 



)'0 I 

O"",r,.,, "r"_'''·~ O:~.'<1.IE FO .. UT IO:.<. ~[irl,lle ~",I .t C"Illb.rIOllll, 

1t1OTy l.nrl. 

Col!u(iM.-llardnn,l (le"Jogical .~ un.)'. 

S"perlomily CYPRIDACEA 

Fomi ly THLIPSURJl)Al: 

G,,,,,, OClOOAHrA Jo "", 

OOTOIURH U.'''EI ll. ,~. 

}'I.t.. 1,;" 111, )o";g. 12 

D"rr;plio~ .- I "" "g lh, 0.,'0 """" I .. if(hi, o.~o mm. Til;. illk",, [illg 

oo.rty ~i lur; , n >peciC'S j, Eo!, a" " ,i ght be ':q'ed.d, ,,1. 1.('(\ 10 lIlt I'illlria" 
gonl"','p" U, oct"lo,,><;< ,TnLl," but'" ,ho D,<,,~i.~ O. "/ ig#'"/~ m ri,Jl, 
,,-111(h 11 •• "bl(mg ,",tc.({ (,f c(ju])drd 1'01"", )" ({,, ... -l, O. n'!!,,"" i, 'h, 

culic6l1.l)()1\l' o! tl,,' 0, .Iig,"o/« grn" p. 

'rh, ' I""''''' i. '" diife,,'''(' f'oTll oil l.il", Siluri." Os\r.cod. th.t DO 
(Jiillrn lty ..-ill be m(SJn"kT('(\ in ih in(ntific.,i ,,, ,. 'I'll< 'I>«l ~ ' non .. lS 

in hOllO ' of )(T, \\', ":, CTa ne, who (~lI ecl~d [h. type ' 1'IO<ime", 

()c<'v"'-'" ", ,- (' u"70~·. J)rq"'n<11i,,~ ,!",Ii 'OM , t 'leK""" bCILl. 1 

,,,il ,,,, -"0' \ 01 r .. wi,ton, Po, 

('oll,,'lwtl-._ l -. ~. :\"li"".1 l l ,,"'''m. 

O<' ,'OXA"L< '"nI<'~"',\ 11. ' 1'. 

1'1"1, I,XIII , }/'g,.lfl,ll 

Ih'mpl",n,_ T " "1\\lo, I ,~:; mm.; l>c;gh!, 0,""-' Illm. Sl.nw.rh. i "Illi lor 
ill , ,,,I,,,, ,hnrnel'", to OCI"M'-"~ c"y,.j',l" Ulc i,h n"cl n, ,,,, I,, Imm lh' 

lo~"", D.,'o"i.n (K ey""T) T",k, Ql M,,:'ioJl(J hu, di[[orill!{ chll;pio",,",ly 

iu II. lUn", Of]",,1 end,,( ;,,,load of 'hrplv 'lJ~"I" , .. h't'>. 'Th. pit i, 

.. ".ll-ULO.rkorl foalure in . 1I ollh. 'p"c, mm. '" far ..-orlod. 'I'l>c lo~illb 

,,/ll>c " I"" ;, ro cli lf.","1 rl"nI .Il)' olh" ){""y l, ,,rl :'i.i lmi.n 0<,,.. ,,,,1. 
th .. c(~upAri"()n;"'" lTllU","',"-TY , 

()<tt'.-rw<".-'l'o~·m,o ,,·,," I,l>l "" 'D"~. 1'1'1"'T p,d d K, y,CT, \1' , Y •. 

(·oU,,:I;o". __ :lT aQ·1. 11u GeOl00" .. 1 :'i.,mey. 



F~n.ll)' CYPRlI).\E 

Geflu' 8YT ROCHJUS RroJy 

llrruorl"l'IIu PH.u!1<>Ll"b J" ..... 

Mole j,Xm , Pi&". ~, G 

"""""Wf'I' 9~ ..... h .. 1 ....... I$F~. an .. ud Mq..)\"U. Hl5L (~J. rot. ~tr. 
... In. p~ .I~ a .... Il. 1:' 

n(w~~l o:ugth, O.~Q 111m ; hRi,'ht, 0.30 min. i>p""imo:ns of. 

1I!lI .. <IC,pru OCf~ <ti ", abull(\anill' 'In the l".r- or t hin bo"doillim.."tuu~. 

[0 tIla UPlM'r Touolo".y ] UI\~II' .rf SO .imil.r to If. ~ ... Jor.", 

d.<f,o , ;bee] ! .. 'm tho W. uloo·k QI F:~lonrl Ih-t .. ~ hu~ lIttle hNlbwry i.n 

identif)"rng tilt '" U -,"!YO. 
O<:Cl< . ,.....,.,-'r m<oUl"" .. , UXll<ro~-.:. U~'lM'r p.rt .t K~~<, W. Vo. 

C.II&>l""'._)I~.)'hn<1 (l, .. l,,,,iu] Sun~y. 

lJ1"1ltooyut~ PKfLLlI,!;J.I..~" Jon~ ."cl H'oll 

Pl.w J,xlII, :Fig. 9 
!I~I>'fII~ ~~ IU;P"",~Q lo''''''' .,,~ Ron. li~' • .lnn. ond MaJ:. N>I. '[]1, t . (4). 

yol, 111, P 21:s. p i xl>. n"". 70 .... 

D"oripl""".-r~:Il~Lh, 0.00 111111.; hoi~ht, o.r,r, mm. '1'10. M",),bnd 

,[,'<';IIlo,U' ,d.", .. 1 t" th!. 1!: uropun ~illLri.n .p."i .. vary .lightl,\' !WIlI 

1M l'"MlIh,,1 illuitntloo. oUt brdJ, .no"$1 u. mJ" tho <lc"""uiu.tioll 

d~lIbt!ul IIndu ptGtnt lIloI1>'XI, QI di ..... imi". ti on. 

(1«'11''''''''''' )k Ii:L"lll> rQ~)i.\l"Q~-. )(i.htJ.t lfO I"d: be]",.. \01' at 

) lrllt,wn •• ~ .. 1 
C~II.rt;""'. \(11)·t,nrl OC01ogl ... 1 "nn.~. 

Pb1.ll LXTn, FIg. 3 

RJlhcyprl' '~".Vrk4 o~ ... J~" ... , ' Stt. ....... . nIl ).10.&. ~.L m oL j ~). 
, .,. N. p. no. pI ", ~ i. 

D.<mp"'" I..;:.gch, 1.00 11111\.; boU\ltL 0.50 linn. On!;i ... lly d ... 
• ",;!>M fl'<>m !h~ $IQrUn or the ulotld 0/ .... otLa n l, thi. ,pc:cia mul-..d 

• 
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by it.. un",! ",\. mLLIl' .... J. onu, OLLJ. 111ULlJ. "OTOI'"O< aF]>e"T, I£> .. !opl'""",I"a 
in 1\" "ftKorni. [o,,,,,, li,,n of Maryl.nd. 

O",".ron·''' ,-M~Kn·Zl~_ '·O""ULO>T. r,"nh<".Ltllll, U,l. 

Cm!,_d",."._MOTy l""<J GC'OI"gi" AI ~um'Y_ 

r b!c LXIII, Fig ... 

Jhm·jp/;l1n,- unXIll. 1.00 rum.; boig!1l, 0.4;; ruru _ A\lh"ugh ;,,[00-

".bol . indlar in "ulli~ e to Bgl~.C'JP';' ph(l.!MI ... , J,,~o. Ih,. 'Foei", mo)' 

rtadlly .. di;tingui;hcd by it.. mol"< elongAlo co' op''''' wilh mOTe (-<luI 
€lllk O,I1'O ,-o<Ia n ry ,imila, in ""tli~ e h,<" &en fig"",,1 by iono, .~d by 

"""'." u",let Ill. naIll" of H,U<"rYI";f 'Yh,mdri", .To~"" \rut Ih_ or" 
lln,\ollbl«l\y nol tJIlic.1 n. ,y",~,d,im~' Jigu,,,,] b,. Ion ... 

O"""",",'nr-"._'J'o'<OT.OW,,, LI;>IDl'TO~-~ . I...o"·,, p~rl.t K ey,«, II . ,',. 

Colkclio~._.ll.,.ylfillrl G,,,1"7i,,,,1 ~utny, 

i!rrXO<"Hm, ? HnEREII'" n . 'F, 

,l'1s\o LXITT, Fig" 1, 2 

IJ"<:ripiw".-]..,~glh, G.W ~Ull .; hoiglll, O.~5 nnE. }Ji.linglli;h<-d 

from ~th" f'"lll,i .n ' 1""'1C1' or Bylhcypri. by it, oome",hal quadrate 
olll"li ",,1 ontliuo ~uu by II" r,lh", ,I,...ight do".1 !U.Lrl H~lr>\ «lg ... 

Dell,,, ~"".<"" d lulcTl~1 " ""'''''50')' before Ih. Itu. al\i' "'''' of Ihi, 
'p«;i" [iO n ~o oelm·mir>'d. 

O"-'U)'1'" .. ,, •. - To'l"r.o .. ·.,y ~"'~":rt>'<J:. UI'!",T port AI Key"",", W. Yo. 

Coll'd;o".-~ .T")·I"j](l r, ,,,\ogicnl Snn.y. 

1IHHoc'[ J.,," N;nG" 'CU,," n, 'P_ 

I'bt. LXIII r ig, . :1, i 

T),.<,-;plioo.- I "",gill, I. ~O mm. ; hei~hL 0."" rum_ The elong'l<" ,h,jj' 

,I", """ I'AC'<" of 11;' ",,1,.,.,,<,,1 .. '0 diffl'f"'On\ !COIU oth .. Silu"i.n .~i", 

thai th. ,1" ]>0 . 10,," ",ill , nllioo to di,ti~gui'h it. .\rlJ"J to Ihi . tho f.ot 

lha l the loft \'ah. i. l"'gO'1" And ov"I. \>s the Tight ,nu tl\.III,o ""ta,." i, 
""'"Ih m. \; .... ,,,mhiution 0/ dk"'ctC,"" quilo di;;tinc\i 'C lOT the ;;pee;",,-

< 



O<~I/.ITt'Jod._)JcKmrtl .. >1>"' A'II"'. ~ 111ft tbon ~, 1~ mil .. 

..w m ' ,,,,at ('_.PO". W. " •• Y.qn3)~ tk>11gtu, """"iw.,,, [rum 11011 
Wll.i.S r . .... ~ """, ... ,,,,,,.,'. ~ ~ r ... 1 .kr>"l It.. \0, .. &l Pinto, lIa ., .... 

",/tr..w to U", "' ... i .... 
(,'ol!"li"~.-:N ar)"la"d G"'lJ"S'i. ,] S.U!,,~)", 

Sub(I:U TRILOBITA 
Ord~f OPISTIiOPARIA 

hmil} rl(OI'TlDAti 

'''''' .. r~Of1(.."$ SCeonl ..... 
p..,n ,"" ( ~) &p. 

l 'lak '\~~ J If . r ,~. II 

n ....... p''''".-I'leon. ot 1'J,;,Io ~w ;fOO'I'"l, r".';nl' Ih"", to .]'I .... r 
dom"lo tororW ui", o.inllk Inter;",).. ~I ar~j" nol. ll.rr",.., Sur1~m 

tln"ly g ... " .. I0 .... 'n.. ftagn"nt "'Tt d'loKribo:.J <1"", no! oppnr I<> be 
cl" .. ly ,..,1."..01. to I n~ ,1...,t,~j .Wi.... 1t ;1 too imp"tle'" u, p<rw J\ 

'1".,il1. id ""ti ll".t i Oll, 

()"'1<m""",._'j·o'-f)'",w,,,· Vo" " ,r",x, liilJo~ . 1 :Hood on Martin 
llouutai.II, 

('~!k<:;;". ~I "ryl.url !l,,,,I"fi"ll S",.,."Y. 

F~mily U C HAllllUt' 

Genu. OJIl\·JJIX;t~UAU:S u ... e ~...t eo, .... 

, """lOc""n' ~m. l'TTO",nCI (Dall •• rl l:larkd 

! . .... " .\.XIOII , v,~ ~ 

LU,_ (J~."" .... J 04_", •• U~I .~,I tl.tt; •. In!. Pal. KY., TOI. Yll. 
P. M. pi ~" .. "" .. 'J.1l1. 

r ."...,,,,A<>/, .. ,j.,.. ........ n . .. 1 ... In~. 1: a .'1.'. 1I1U .. HnlL ~. ,.,1 I. 
p. f! l , 

n •.• ,,,il'lv,,,.-" 1',.~j,1iL1Jll T"I.tl\"~ly l~ri", ~.bdJl to, ,kl"""" ,] ~n", ~. 
An, los, du" on •. ,hi"j . , .. ·i rl . u tlw ,1"old ")"''' II", aUo,riOT l~ ",;;in, 

.. tToBgly ~",l><d "p'JU t11~ R.,t t,,~ .unul"tiol1 '. !:<'wlui"l;" ,leI''''"'"'''' l"'" 
t1-,ivd"v, I.J. r."j,,~ to on ui,tH'" "'rm ",. tl~n 1".1 b<ol" .. · th~ ...,1'1,.:" o! tho 



Fun, XXX\J 
"'G, ,'",., 1. 2, 1"' ..... ",Tu "-O~<ATA W. !lor .. ~o 

Tho 'n .. "I'r<lmon •• '-;s'" .. Iv" notu,-.1 .,'" ,nd x 2, 
lIol,'.d",m"n (" non""", "), T."o mIL .. "",", 0( T.i".t.o .. 

'<. Y. 

~IC"". H. ""' ..-on",. ~Ul>'''_''-. ~"LT.'~"'" n, Y .... , ..... >00 
1, Ili.h, ,nly • • X 0. 
1 urt. ,xl>e, X ~ 

Wi"_ Cr=k !"'-m~(i.,.., 117! r ... , ,bo'I'C 1». .. ). Ced" lJIu~. ~1d, 
., Le!t n l'o. X~, 

Will. C .... '",,,,a';"" (:~, fe" .1>0", b ... ). C"mbc'hn~. Mol . 
ij, Sur!."".~ 'I'~ , X 2, . h"",;" • • bun""",. 0( ,hi. ""iot.,. 

Will, C . ... !orrno.tiou ('1 I""t 01>0,·.,,.,.), Pln'o, )I,L. 

>'~". 7. i u.:,-'''''''''''A >fA"""'" n " p'",." . . ,',.''''', . .00 
Tl .. 'r"" , _1m .. ". rliM .n,l loft nly .. , )( ¢ • • h".,1nr tile ... cll. 

d.",od 1>0",., "" ."Il ,.,lyo, 
-ron""",., !OI"mU[,,,, ("",.1 p.rt) . C"",hOll"'" n"" ..... 

II."",,,,,,,, Md, 

""'"' ~. 10 J .... """1<I, ., .• a"" Wolle" 
OIl. of tho Onl:;",1 troC'S, no<. , ; .. ond X: 

'Held.,b,,,,,,,,, f' Ilondout ") , n"tbrooi:vll l., N. 1. 
Lt:I-i:R"'~'A .urn!D"" ~."m.HD" A n. >ar, .. 

'ype """"1m",,, , r1 0 l" .Ah·,. )( '" 
.. ... ,, ', . 

Will> C • .,.~ !OI"rn~'" .. {lSi toot .. "',-. boo",,', nln,,,o,, •• 
F,o, . L'l,". ''''!"DOl'''' .<AU,,, .,..,.,,,,,. ~,,' .. 

'1""'0 lett n il" " )( S, 

,"~, 

Tooolo" .. y 'OI"ma,]oo {Im .. r ""rt), K,,·,., •• W. y ' .. ",d 
Pin'", '>!d. 

,', ,>.11,17, U"""OlTIA <ITA (Conra,L) 
10, ,;;. -r,.o .t",t \',1\' ,," , X" 
i i, A MI ",h •• X 3, I" .... "ln ~ 'h, .,.''"'" 

".nllu. t;m"",ono. So""""lo, ;-" , Y 
'1. 1.<>ft >. 1T<, X,, " "".In. c,-o",,~, 

'I'm, C._ !,oMl",ion (l~, t .. t .I>o,e Il>.",), J1fn"tono, Md 
FIO.li L .. ,.",.m, <I .H CA"A1'()X~"" n, n .,. """" . .. .. , ""' .. . 

1!, W¥'1 nl"', 'Y''', X: , u",,,, "''';oh 'ho "".,y I, lou",,,,,, 
I"W'" CUnton (JJ ,""",",lli"" "'~'tl '00') (' 1,« At..~·, 

K .. ,.,.. .. nd"o"el , HI mn ... .,\ G.«, " .. ",!'o".)ld 
T'Io,,,. ,..,.'''''''-" ACT> _"",' "", ' .. n YO" 

m,b .,·ltl, '''0 I.tt v,h·.", )( 0, 
W, II , Cr.,.k ', .. nlatlon, P; .. to, ,,~, 

." 

,01 

Fr(, 20 A""""-rr"",, ,'AOKr<.J.T L'jj n. ' n. ",... . . ,,OJ 
A ,al >" ,~ "'i. cu.!ou",· "'''ked 'l"";"'. X 20 

Lo ... .,. Clint ... " (;;7 loet . 1.,,< Tu"",,,,,, , ond,,-o"'J. 11'111 . 
Cr .. k , Cum""rlan~, lf,L 

['," " , -"·''''~n.", I') "' ~ ''''''.'''' ., .. , .... 
TIL' typo .... otnlOn • • rl.hI .. In, X 20. 

'J"onoh,,,.y fOl"mati ... ('ower 1>""), ~O)' ''''' w. ,', . 
1" ", ". ~'_'lIClI'''' .. '''~Ol1E _'''_'"" ~,"" . "' 

.~ leI! ,·al .. , X '0. 

" 'rho 

U~ ... ,- Clinton (D"'P'_<lItM "art, zon" • !",t bcl,,~- top). 
Cum'''rland, M,L 

Al'."",,,:< '''''''~lATt' ' ''. '~'" 
tyl'" "j)<cinlO~. X n, A ,I . ht vol,., 

,nd 'ho . ,,,"'"" m ark;". , 
To .. oIo",.,. r."motion In"" t""J , 

. 1,0 .. illJ: tile 0."tr~1 ""ot 

".,., .... W, ,'., 

1', .. 2j, E'I[)()("~"IIA '"'''' '"A n, " ". """ " ' . ;;'}-1 
Vio"", )( '0, o! ,h. ",,,,,,1m ... ,""on ""ld'~ thi> l"'''';'' , ,.0; ,, I, 

r,," 'dod. 
L 'PH' Cllnu", {\f'''("'''''''bi~" '~P~' _0) '.'~eILlont .. ~. 

,IT 



...... ""'" Ol"U""" .......... , .. '.., .. , ...... " '" 



PLA'r~ XXXVII 

II'IG • . 1,~ lJ"r" ""HI" U" ". '~ ... 
1. Ca" 01. \01\ , .• " .• , X!. 
2. Imporf,,' mOl" 01 • I.tt nln. X 3(1, 'ho~'I" ~ , h. well·iIe,.,lopc" 

fl,rro,.. . nd . urfa.o ,,,,[cui. lion. 
Lo"" C~ntol\ (Z~U" I>< "i><1 ' ''wlo "one). w."' o ~ CI,,,,y'''_''', P,. 

r IO .• _ L.'c<"""~""~ " "UI" . .., .. 
c ...... <II a rl;M ",h'" )( 2rc 

I I ~ .. ' Clln(oo (D"'~"n"w"" ci''fkf ,on< ;; !ed bolo-.- '''p ), 
Co",borl.od, Md, 

V IC ... I·,. Cnll--" [~ A UHLIXGOl (./"""'), • • 
'. , . Two mol' ,..1 .. " )( ", 

CH"lo" (Nobobly mlrldl o) top 0( "~.r Hoy dolomite. rbi' 
ell" ' . , mil .. "'0£' "I C.b", H,ad, Lako Huron. Ona rio. 

i. CaS1 in'"io •• ",.1 , ,·. I~., X S. 
>riddle Clin!"", (J(",Ii",,!oI~)." '.,~ 1000 I. O,,,, o. rlonrt, )!~. 

FIr, • . '·i, C"""",,,""H " .• u n"" ",,·.,. n "". 
'1. Yem. lo m l . o, X , ~. ",,0..-1M broool ,",uoh, 
i . C.,\ 01 intorior 01 "~I vo. X 1 ~ • ..-i\h mo& oj 1,1!1)"oken ' ''''j'. 
,. :-Ia',,'" "". i" ,'OOle" ~r.ln,d .. nd,to" . , X I:. wl,l> ~dl! p .... r"O d 

~lId~lc ClI"\o,, ( ' fo,louooolli"" ,",., I<One) . /-;0'" Il • • tI",~, 
:<. Y 

,- ,,,. , 10·i!. rllll.O")rJ" '~ '< .'·(HTA n. '~ .... ,", . .. 
l~. Ri~ht "\Y', 1n.1<, XU. ,.; \h ! rlll b<okon n Ay. 
11. LeU ""\\'0, lemo l" X 1%. 
1~, Ri.h\ n ly" In.lo, / 1 ~ , "hil>itln! v"n,,",o , ,,"',"" ani! Irl!! 
CItnto" (~'ol>o.bly InIHlo), '''I' ,,' y,r n,y ~oIo",,!I.,. Cl.,· ("Ii", . 

, rull .. -.-ost 0/ ~A""I H ", ~, Lttk, IIu,oo, O"lor\o. T,,,,,. 13, U . C""'''''''''''H "'WHTA •• ,,'"' n nor ... 
]OJ ~.,\ 01 In"rior m.le n l,,", X ~. ~,,,.'''''iu~ tbo r.m , 
1<, Ano thor 'nmpl o, X &, ,.lih Irm broken '''' ' y, 

"I~rtle Clln ton (110",."""",("" lot" ,ono). n, .. Con,bcd. n~, ,,~, 
no.. 11 . >t. AI',',,,,,,,,.,,,,, AI" .',.,., ll. 'f'. 

10, lS . ..... , .••• ] «'" o~ loft. an" .i .-h, ,,,I .,,, X S, v;!Lh u" " '" 
b<okon "'-'T. 

Too or 1..<, ..... (~'""' ", to~ o! or. >Clan, . ,m.·h." m"_ "o'th· 
...... t 01 l"rLt>.""~·", 1' •. 

p"". 17·l~ "I'~""""'~".' " ... ~"n" .. . ' . . . . . , . .. ,.,', .. 
17, " llI ~h' .. h., X I, .n" Xi . ... ;th I,m ""U,lIr vn", r_. 
I i. ""o\h" ",.1, • • 1' 0. X n, ~r_ni"~ illOro 01 "0 I, ill. 

1'"1"" Clinloo (n .. , bu. 01 .41'''H~oOOI!iM "~" """ .. ) , t 
mil .. ,.0« or I!"'H"oy.bur~. l'a 

;-w. I" llAum.!.'" " "O "'~.' n. 'V. 
Tho ' ,YP' ' ''''''imon. a 'I ~ht ","", X rI', '~ O'''i''~ ""ort hln •• Uno, 

m,dl.n ru"" ... . ,,~ , urla"" "rn.",o"t, 

".1 

". 
wm, C, .. k form"[",, (13 I"" .be", 00"' ) . P''''o, .,, ~, 

1'10 21 ff ... , "." .... i ll TO" ... H·~,.,. l'I']ch an" u. ".)e • .... " .. , ' , .. H! 
A Ie!' n \,." X ~~ 

Ton""p.,.~ lorm,<i on 0" ... .. ""rtl. K",or, W. Y • . 
y "",. : 2. , ~, H" L"'LeA ' ",,'«u .. ' n. ' V, .. ". .. . .'" 

". ''''''' vol", m.l •. X 20. "hl"t"" ~ "" """" .... IJo' "'"·ltke ," ,,"u, 
1Z. Len ,.'n. ""'.]0. X 20. 

T""oko_'", !",motion iovu,. 1' ... 1.1. Key"". W . ... . 
p", N. /l<)u .. , '-~"' .. " n , "" • • "".. • ......• " •••• , .... .. ,,~ 

"Th. tr._ , ,,,,,,imon, • r;j'l .. 1'0. X ,~, "hiWi"~ the ~11lo .,' .... 
'O(e" or thO ""'er ri~"e "' 'ho ,,'nlor "d .. . M 'he ;"" .. 
'i ~g, 1.1!i,,~ to "'''h the do, .. ' ,,' .... _ 

Will; O, ... k 'ornIOllou (j.\ I..,. .boy, 00, 0), P;n,o, ,,~, 
" 10. l.. il<lu" """ .. n . 'V.... .... . ...U 

R ;,,;hl n]~o. X~. '' ''''In& th e ftot .nrl """q".!}' ou[lin,d , min", .. , "",,,,,1.(,,) ___ In, 

"il l , er",. 10'","\;0" (1 1 loot '"'''' "' .. ), rlmo, ~ld. 
F",. :1, 27. il<llll. """.""LA n ' P, ..... ,' , ... , ,1 l 

IS. T M "01.'." X 10. "'o"' '',~ .etl.uloted ,".1 .. , • • ,od tho eha","or. 
, .. 10 tW" ri~_, 'h< out<r 0,," dov"' "",,~ ~·1thjn 'ho oxto.i", 
od~ •. 

Z7 S"",."" 01 ,\.~, X 1! , <xhib\t1n~ .h",od,,,,,,, 01 ,~; . ""t"cooe. 
Will. ("re.k !"''''.",''' Hili !ee< al><n" ,,,,,.), Pln(o, M~ . 

11'10 ,"", ~".~mnT.' ,'Q"'C.,,, ... U ' n. '<' .. ,", . . IO~ 
V., .. . X~. 

Uo"". (~Inton (/""P",,"W,," c,"r~1 '000 ) }".,{ •• • IUlll, 
mil'" ",,,,\ o! '-n'I , «o", P. 
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PI'''T~ ;o;;o;XVIIl 

1·.1. P .... "' '' ~ 'H " m,., .' Iloll. 
" '1""'0 "I.ht yo"" , X ZO, .bo"'lu~ th o ",'UO ona '" on" l~o 

"1", .. ,I,,i,lIo lo,m or tho '''''' 'n.l ,id"". 
lJp])(l' CH "I"" (>toc~ ""lor .~ "Iq . I ""t,mt. l' Y. " ... l>,~. ,i.h' nl~'. X "'"'. 
1;",,,,, t' Un'on (r".,,.-r ''''u;~" ('J"rU 'ono). 

l mn"" ,,'0' ( ol , .. ~'i .ton. 1'0 , 
~.r.. ' ".,,'" MnI"A ~l·Nn"'l.H ", ~ n. '~. r,l1 

AM, n h-•• X l '\ with "lll0 ' ,,",0,<><1 In ootlino. li,,,,,, Cltnlo" (I)"~"~'/lIj." "w,·., ''',,:,. Cumber!>" ", .,~. 
F>o r" "A . ... C"~ 'H (1) m""A n , " . ...... 

n. 'ype . _lmon,' " ~'1 » h", X :ffi, 
Tonolo"ay lor","'!o" (.",.r ~,rt) , 

,'''''. H O, h"~G'" ".' ",-"," J( A n . • p . 
i. m gt.( ,'.!>-•• X ZlI. 
, . Ril'h t y,lvo. X "'. tilt.~ to . ho,", '·"~1 .. 1 <><1~. a nd lcn~lI' 0' ., ,In •. 
!. Ex,",;'" of 1',",,0 ci~hl '~ly., X 12. !IIum"'n¥ I'il .nd b:\," of 

'Pino. 
~. un Y,h'., X "", 

ev""r Cl!o'on (IJ"P"",W i«! ,,",'k; """". '-'umbcrla o~. M~. 
10 , C." 01 In"",;o, of riAhl """'0. X "'"'. 

l l""", Clinlon (1Jf',,,,*,llina cl" ,ki IO'W). 
,~il", ", .. I 01 '.o,",i",on, > •. 

\! cKeo. l acm. 7 

'·IG. 11. ~.,",""II"J~ . ,""" .• " Ulrich ." . . ... , 
A loll va];-o. X ZIl. in,rc4uoo.I 10< ('OIn,ar!ffin. >'1 . "," poor _ ,u" 

"' "",,',n u'u,,1 ""'hln~ 01 (h •• , .. ,"""'", IJ"" .... Clinlon (Roo], .. I" , ,,.10). Lad., ,,, ,,,~ . )-, 
[1"1"". 1~, lO. 1' .'LUC"""·~ 'x~ ... m"" n, .,. 

12. >t!gM '·,(vo. X 2\). ri'll .] ... 01 "in, b,o",~ .... H. 
1:, C • • t 01 inter!o" 1M, "h·c. X l O, <iouMMl,. refcr",d to Ih h , ,..d,,",, 

t'",,,r Clln(on (1J ",.,m ,!Ji~" d " ' k i ~ne). }f,K_ f.r",. 
7 mi lo< .·,~t ,,{ ("'''';!lon, P •. 

FlO, 11. PA"'''CW ~'H "'"''' .' n. " . .. 
R;~M "ol~", X til, ~'it" '~i~c " M I';' ... el l NO,""M. 

IJ", .. r l1ln'on ( M"*<"';"IM~" '~F" 7.0"') ' 
e. 

""L I~ , 1' .... A"' rr" "~ ", ~~ • .-.u,,,. ", .. """.. . .... .. . 
'!I" t.,,,,, ' POC'H,.n. X 20. >!lowj n g th. m"~' '' . l ri" ~", luo ""r 

a ,ound II" , vine. ,,'1010;1, I, l>roho • • no! ,h. r",.], ",Iicnlued 
. ",Iaco, 

MoX",d . 'ormMion ('" , .. , . 1""'0 t.. .. J. 0"' "nd ono-',," 
milo, 0.", ,,' Gro,1 Cae"'l'''' , '.'d. 

~' "'' g.l! PA .... "~IH H.<:q , " .. n . • p. .. .... " . . .. .. ... .. 
Th,O<' rig]" "I""". X tn , .t'""1n~ " ,in. 'n '·~riou. dot""'" of N O!"" 

,·. tion, tb< pi< ]".,I<rlor (0 i< .n~ t~o ",argiuo' ,~~, along " .. 
"""'torlo, b,ll. 

licK",,,,,, form'''" n ()O " oil ,: .. """ bolo," toP), F'U"t.tono. 
"d. 

>'>".1 ~ , 1'.".u.c"~"A 1'>O T"'1"> ,,, ,, o. ' IL ., .... " .. . . 
The '''PO " ,«!mon. X '" , a 'i~ht , .• .,., d'5!o,1«! 10,,,,U, b, prell,uro, 

th. norm . 1 ",,'line i~'!i".toa by dolt"" II" •. '''''"to <'i" (o,, (7t""""'"iM ,~,~"" ' " "mo ). COYO (,ao, 
1'","'"",ra >l:t., ' 1> "'1I ,, ~. w. ". ","'nbllr~, "'. 

rIO. M "l> " ''' ~,' '''H'H n . • p. 
'Ri~hl voh'" x :0 

"1'1" " ca" 1.0" (7)",u»cJI'n" " I"r~i ' unol. 
~ "'" "" "''''' ' of L'"i.lon, 1'0. 

rIO. 11 "''' .'''''I<~I '' "''''TAH n 'l'. , ., " ', .... " .... . . 
TIl. tno 'I"' ''''''U, X JO .• ,; . 111 val" •. 

U],,., "lnlon L""""~"~I"~" ,~~ • • ,-"no) 
... , " Of Hcl.lfdH't.,,~ , ~., 

,'",. '''- PA>AI., " ~ ' ~A "U'.,,'" ", ,~, 
n . ty"" ' p .... mon. x,n, ,. ' oft y.lvo " o ... in~ (h. 'd~~ lll"r~jn~ 1 

"'all . "d a « idedl,- """,,uol onrl .. 
"' '"'<on'jo 1"'""I;on (midd,. ). Cuml><rl",,'- Ma. 

P",., lH~. ~,""";rD".,,, ''-'''' "'A, .,. n, ' v", . ... , 
33. Do.-,.I .aM ~1o" 01 ci"lll """. '< : 1I, ,"'m-;"~ "'m~i "" of 'ho 

t'i~h """"on rid~, in 'bo boct~roun" . 
2. , C ... , ol inl<rior "I """<ral v,"'''' X ZOo 
2.'. e .. t , of in" ,;,," 01 , .. 0 IOil v, I" ... X !\I. 
2(,. A la'go 1. r, nlve. X ~U, 10 ",1>;,,10 tn, nlar~I".1 cidM I. th;"t., 

'~.n iu <I .. tYI,Ioo1 rorm 1'rol>. I,!,. mor(l 0"""" _11100 lo 
r '*',/,... ,di" ( ... "", 12) . 

U~lX'r ("'",on (l"""""elHM • " " ki , one). 
m lk$ ~ .• " 01 Lo ,,;,loo. 1'~ ,,, 

''" 

'"" 





Poc', 14 , Z" . .......u> ... " ". ........ 
I . .... u.Ia P"~~. _ I1p, Q.J.., ,".,~. X l. 
l. :.U .... "'«O!, .. tol1", Of In, ,-.1 .. "' .... X 
~. <'U". r ..... ba 0<[ ....... <rt .. " ... h~ /""" •• X I~ 
• R',,"t 'ah'~ "' .. ~. " i-

I ......... Clleh>tl (1'.,.. ........ ,,<fa '''''0). lias< 'lo! .. 
"'''''''laID. I", ",II ..... ,h_ Of Cho,.,.,-toor.> r~ 

1'10 .... , 1. ........... . . "." "" h , OJ> :.In :.. (l~' ,. !>OI'th .............. ,, 5. <rt r'II>, ... 1 ... "'ale. 
~ !"I.'.r. 1 ca', <II InUr''''' .,r • 1<1, •• ., •. x... no. GR,h.""",,, 

- ",,,, .. 1 po .. .,r u.. 1o<>r4o, h ta"""'pln"}" '.,li""to<\ 
t.u-<r., Clln' ..... ,~ ..... "" ... "'''''~ '"".J. 1< .... "0,"" ., ..... )1"".,., •. I'. ",n. _111 ... ~ ( .... .,y' .... n. Pa. 

f'J" a ~, ·.(I,,,u ........... n, Oil . 01 

~ t1~". PO'''''. "'" .... "~h' ,,,,. m,l •. " •. 
, ~ .... ,.l n~~ .. , .. 10, 1<11 ToI ••• X' 
t, .~ ... "'.l e." ... , r'ot 1.1\ ,-01,.., ""'I •• " ~. 
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011 11< .. ! mil .. north",." '" Rn""~"lllc. T.n" , 

P",. l1 . ",-<nm.u A<."". ' . ........ .... " ...... " ......... " 
"utlo l>C",h • • q,,...,"'. X S, ",I<h ';cllt v.ln, I",,,] , , In u~p" I"" 

,,>d I,ll v,lvo. male. 
:-<car """" ITW.' CII"to1l (1~ 2 , ... t belo", " ",,, . nd . lon.1. 

~ •• , S;I_:lI'l< lIou"". M<l. 

Fl"", I~·U. ZY"""' '' '-',A "".'U,' ". " ... ,., 
n, ~u, ',C< <>I' . l1b ,,'lih '-'''', natu,~1 .i •• . 
1~, H. TIl, t,-oo 'l""'ime" •• 1ll.lo rl"hl >0]", X, ond X 12, 

Upp" C'I,,,ton ( ..... "~'o""'"'na tN".' zone).., 10'" o.-n .. lI, 
"".r" ", o~.tono, K ... ~;dlno lloo,,". Ind, 

""'"' "·l~ . . \lA.-, • .,,,,,,,,,,~ '1>0"" n, '~. 
I&. C." (l( interior leI< ,-m' •• 1lC(>b:\b\f IC"'OI " X !, Th •• "te,;o' 

.nd I, '00 na,m ... ond tho dor".] '''~le too oroo,ln.,,1 {o tIli ' 
,pocl mon to "" .<lmittod ,.lLh"yl 'J",","on lmo Lh; , "JM""". 1< 
mol' \M>{o". to N. "~.""c~,_i. 

I.,"' .. po" 1:1'1'" eli'ltol\. wm , (',,,,,k, Cum""",,,,\, ."d 
1., CuI . x",;(" "It ,,"In. m.l •• X S, The ouut". ]" Ihi. 011-0 I, 

<litre,, '"~ I,olll th_ 'YI';'''] '0'''' and ,1,_;, 0 I', euli o •• rcrh.", 
obnorn,,]. Ihi<~ cnIM 01 ,h. '"'' '' ~.l! 01 the \10' '-<';'" lobe. 

IT. Co,,' '" O'to<lor, rl,h' »1 ... !om.lo. X 8. Thi. ,"""imon .nd U" 
"rig'"" 01: fi r. IS "'0 'he 'n..","f t he , ]>O<1e>. 

l it Coot (l! {"to,ior, lei' ""- ' . n,.]e, X~. 01 'h. tn",.l form. 
I""",,,, P<I." \ 1]" "" C,lnlon 114-; 81<",. "." v,. 

I~. c. ,t 01 In,,,,I,,, 101, »h·,. "'0\0. X I He "", .. ,1 .nd vo~t-"L 
. 1de> ,, ! ')d , " .. <Imoy .re Inore """If oaron.1 ,ilolL , ,, the 
'n; .... ] ,(,,'" oC Ihe .""" .. 

L"woc p . rt t PO-' Clla',." "'0 I I> mil" "",1" " "( 01 Worm Sr"",', vo, 

~71 

~70 

:'>72 

'" 
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TLATil XLVI 

F~, •. H. Uon"''''A n,,'A n '", 
1 m~J.t nl,e, =1 • • X~. 

11 0'"'' C!lnto" 1"'",H~ol"!'iM fy~~, ronol.~! 10" !>one'" 
b • .., ol K""", ,.nd>!on,. F'lint"ono, Md 

2. : L"'t '>1" •. malo. "Mu"t .i" a,,,1 X I. 
H. 1", ..,.1.10<.,,1 ."d «nt,..l «'f" ,·l . ... , 01 """. X! . 

U",,", Clinton (Ji"<livM .. ,'lln" 'Yl'~.' ?.(lne). 2! t • • t lI<nco.th 
K""ler .an~ .. o" •. 1'> mllo< ,.,< 01 Grcat (" "'""" . W. Va 

FJI,., 7-1. llo'·_".~ ~'A '"A' .. n, .... . , ___ . .. ", ... _ !.lI2 
' . i. T,.,;,.,ou. rl¥h1 Y''''" mole. n.t",.1 . 1 .. an" X I, 
i. ,-0,,,,,, odIe vi . .. ,,' .. mo. X I 

l, oer ClI","" ( Jla.U""OOI>i~". tN."''''«), 13 10<\ bcn .. ,h 
Koo!er .. n",,,," •• l~ mi' ..... , 1 of C, .. t C«"lOn. \\'_ Vo, 

Fr"", 1<"" Bo~>.,,,,, o""",, u> n, ' 0. ,Sf 
,., 11, Guit. !"''''' ' quoc,. 0' 1""0 lei, n h", m.le, X 1 .,," X i. 

trover Cllm<m (110""""'010 n"l,. . ono)_ ~1"I""r", Gap, Po,",_ 
ell }It., ! "il .. north .. , .. , 01 Sn",,"villo, "'enn_ 

" S"uFoll ""< 01 lnle,]o,. lof, nl,Q, mOl., X I, 
11, Xatun! ,. , 1 ;olerlor 'l~" y,,,',, 1ll.lo, X " 

H_ Xot "r.1 "'\ Interlo,. "~lll val •• , 1",,,1., X~, 
Lo ~'," u,,' ,,' U,uor r.11"'<m, Wil l< Cr .. k , Cumberland, ,,~, 

1li rto"Eh n.lo]',1 ".,1, In .. n~'<""e o! Int.<lo, ri . h, m.l<! ~"<\ I. ll 
'""alo nh'''. X ~ Tt,. brood pouch _"<\ .dJa""n1j ... 1, of tho 
IOlll al_ ("poer ft""., '.n ken "",k.n '''''y _ 

UVI'.' Cllnton HWe LIn< 00", ,,' "'ek"" }11., W;lH'lll,port 
Quo",." , lo. }ld . 

• -.... H_1' H"~~Z'WA '· '~I"".A ", ,~ 
1~. Th. l,."" =Im,,,,- natural .he. o,""""nod 
17, G.", I'""na '~. "",,'.f '~'erto, 01 """ »Iv., X,, The )"()~~t' e" .d 

.urr~,";" Ihl ' and 1h. 'ol!o,.,ln¥ """" 1. ~uo ,,, ,h. """-non .... ' 
or , .. In o! 'ho ",,,dy Ill.trlx 

18. Go,tA ",,,h. "'1""" 01 ex,",;", cl Iml'''''''' l"ll "~I .. _ l . m. !e. 

" 1:,,,,", Clinton_ O"e mHe '"'0", of Stono C. hln 0,", Williom>c
,."" ', ua~can.lc. _\t ~, 

,,, 



l!II , 
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1'1."'E XLI'I] 

" '"". Hi. Do~,T.''-'''' >C'"" ". >p. 
1. Len " 'n, mal<, X~, 
;l, A , ;n"1o ",,,, n",uul .1.., 
:~ Ii.!~hl V.'TO. mo' •• X~. 
4. un "'Yo. fom.,., x 6. 
-. J"<3tural '''o'~'. X 4, 0" • ".1) of h. p.r".d , an""o"., eon""ni" ~ 

"""''"ou, v."" of II. ,·Ui., H. ~"o. H. cf. Ion"". lI""iW,~o l
MM '1M" ,"" o\hor Of-I.,,,,,d. ecrumo,,'y !oun" ito ",ro 'On •. 

i. :-<.Iu,"' (·,,1 of 11" Int,,'o". Tl~h' Hh", !e",,1<, X f. 
I." .. " "~rl "f U"""r Oil" ,"",. 'llo~~€",,"" TlId;, ron, ) Mul

be,..., G.~. Po.;ol'~" • mil" uo'"',," .. , Sn_',jllc, To"" 

"0;< , H. nO~ nl'-" A ,'" , "' n. ' v· .,', ...... ,.. . ",.... .. . l&~ 
, . GuU. ,"""'h~ """ oil]" o"orlor of lh"'" nh.-. ".Iural 'I' •• "" 

midd,o 0,,, o.in~ ot ,ili, ..-1< .. 11,. ulhor of IJ. ",,1;.. Tho 
<:X,,,;,,, mo'~, oi ... o" ,ooclm'u •• " .ho-.-u, X 4. In Iho ""1.",,. 
"f th' uPp;!c f,."lh of ~,. \, 

~ T~'o of !t .. ,.mo , ,,,,dm.,,,, X 8, ,h. On , on 'he 1." .h"",fn" ,h. 
ot.u.,t" o! 0 ,ypr",, ' ",.1. \d, nln, o! ll. ft,"". 

~. M~'. loft nl.-•. X I, 
UW'" Cl!n~", IB""~<>".,," ,..,Ii. Y"'""J . M"H .. n,· (;~", Po,._ 

.11 ,1t .. ,mil .. ""rth""" Sn_l,m, . To"" 

10·11. no~.' '' M '''A , ~~O. ", , p, 

Gnt" I""""" .",u,.,.o Of c;~hl »)yo. ""'., X!. IIo'OI,·".. 
Cpp;!c OHmo" (»"";Hr.I~)!'I", "iP~' . on.). WUl. Croc\(, 

Cuml .. ,]."". )1" 
". l!, Gu". ".",ho ,~u"" .. ,,! lor~c "I, " '] v< , !om.lo, ",Imo' . i", 

an" X 1'. o.lgln"' O,.. .. rY<d I" oh.,o u \d ""","~ht or""",,, 
D<I'''~f\\\l}' rof","~ to ,hr> "<",,, roo. ' ke ru"".n ..,Ieu. ".r,,~ 
."mmnall, .;r" • • nd ,'or,i~~ '" oth<r 1 • • 1..,.., from I.h. "010-
t}'[>o. 

]Cwe, CHuton (»"'Iiv<'''''''I ~" 'V"«> "m.l. ;, f .... ""10,,," 
K""r., " nd>lOUc. m. Jukn ' R." (n"yll'. )'I"",, ), "d. 

fiG. ll. " ""XT."'AU '''''·"TA >nr. , .. ,' " .• "' .... n. , .• ,. ", ..... , !~8 
Letl ,al ... malo, X ,. T""c<"'m!"~ • ' ongi>" '"icty th~\ .l Ii'" 

>,, ~~,otO<l 1H1 .. lb,_ ("Iu""r rd.do, .. '0 fl. long", 
l:PP<r Olinton (B"""",al" ,~d;. '"nol, "'"l~"y (;au. p"",. 

oll ~,, __ 'ml~ norl.hwooi oi 8""",:1>';11., "Tonn. 

". 





PI.AT &: >:1.\'''' "-" '0" I~. Ilo'''' .... ,~ I'\'U"' .. ,,, Q OV.. ~ 

~"" . .. I .... IT .. , ... ,un' .II~.""O 1tI!~dl ....... <>DIy <If ' his '_'<0, 
I. N., ... , ",<I ol n .... ' •• 1 •• , ""1,. X" 

l'",," e n"'on (~oo._"[. ro~,. _". )I.,b,,,,,. Gao . row 
oil )11. , ! ", II ... norlb ... ...t 01 ~!IO<~~I1"' . r <n o. 

3 TI" h"loIy,,", • • no'uh l ,." 01 IhO lnlOtl'" "r • ,ioh, '01 ••• "'01" 
X I. 

I 1\', ,,, .. 1 co" 01 In torlor 01 1,1' ~.l \'o. "" I', X I. 
1l ... 1 ,>.0." IT,,, .. , nil" . "'I. Wi ll. C ..... . r·umo.t'I> "d, Md. 

F",,,, Ii-l. "" ".~" " " ""'" ft ... •• , , , , , , • • • • •• II I 
~. !!o.ud.too. !!'2I<m~n' .. U~ u h '<'S. n~ • ..,.ll ill"" 
, <l u . .. P ....... . ",_ .. 01 .... ~."'< . I.;IU ,·.h"e. nu.le. \(, 
l.Th"'" '·" "",, ' '''om.o.\oo ' ,lab"~ loti' &Do!~ .. l<iI;bt) ", ... I~. 

X I. ....... 10<1 •• tn .... ol ,h, ~ 
Jltddle CJ!o'o.o ( •• ~."'_ .. "O ~,.~ '~".l 0. ... G .~. CI' r. I'. 

PI .... l.L Bo:nuuu ""-"n~ ... qo • 
l. " nolo' , .. I . .. I..,. "'.".'"'11 .... 
, . til"'" .... 1. >oh . , ..... ol 10Ul'101. 

b.U 'I~tly __ to , ,~on . .. U 
t ... Ub bolpt of IH>rl<J1OJ 

10, lluUo """ho .., . ..... at n • .,lo, .r '.'~ '''' ' l obi nlv • • =>c. X l. 
11 m~lll . , Iv<. l . m . I,. X , 

Uo,'"" Clinion (!IOOI"''''~;'' ""~i. '.0, 1, ) In llo<",)' C.", 1-'0 .' 
on )It..! mU .. " ''''I ',.. ... o' ~n H<lvll1. , Tooo , 

r lO •. u·n , Il(''''· .~ .,A ' ...... ITA VO>, OIA~"'. n, "ot " ! i l 
11, r. .. H o! !ntol'1or In , 1l . 1. of 1"-0 ".h· ... ".l ... l 01,-" 'h< uW" of 

tl,. t .. o ... Inc of JI. w.n~4. IL,. t ... ·tr o! ,hI> ",, ;.o l)'. 

II Tloe 10""'" o! th~ ' '''0 oeee(", .. " .ho .. n In ft r 1:!.. ri~ht .. 1'0 , "'-'-"'. 
X I no t. "h" '" m""~ I"r. " ,,,,, ~.ul 011<1 d llrio,. d 'KhUr 
;n _ . . ........ ~ r.., ... ' )'1'1",1 II. ''''.,'''', _ "'.I r =",""nts 
• "-Utl",-! ..... '1 ... 

('to ..... Cl tD"'~' :t t- ....... ' k f( ...... ~r .. IUI.'.IO"- s ,< JG~o, 
n.o (DovU'. "'_J .. 114. 

·',_ H·[8. _"'''"lA """-"""A .. or .... 
" , n. Gulla ""r<ha ....... u~ ~"~'.' m.' .. ..... x ~ ol 1.'f[ ' a 

["PI' " ' Cllolm. : , ,«, lo<n ... b Kef{., bAd " . »>o, 51. J.h. 
Jlu ,"">i,.. )'I.,.) •• '4. 

a, N. ln,al ".,,' ,,t ; " " " " ' . nIb! .. I ••• mOl • • X ~ 
11. "os, 01 tntorl"", 101 , ",,1> •. !II . ... X I. 
11. CU' 01 Int..-t"". Lolt •• , • • • ' . mOl ., X I. 

II""., Clin'on. Ono mil, '01111\0.11 01 111, S,-",,, roap, v. , 

.n 

"" , n . Do~~.,u" ,{. " "U u. 111)... ;;OS 
TWlt"o,,", "It ... ~. ",010. X I. ~ ""1>I!.1I1 ",1., ,,,,1 to U,;, ",' ''<!OL 

IJ_, C!!nttlu. !f"UItI"l-"'~'C. ,... 



... "",.,.,....", " ," 

" 



I'I.A 1'~ XLIX 

",'0' 
PI"'. 1_6. 'L,"T",O"' I.."~ n"to n. '~ . "O~ 

I. t-.,,,,,,ent 01 .. nd,tone ,d(ll Humor"", ,~o,," of tid , .,,,L 01ho, 
. ""d". of o.'r" ,OOo, notur>l . 1'0, 

'. Gut!. l><reh. cut 01 the '''''0, "a(u,.1 .1 ••. 
~_ notla ""reh ... S( 0/ 1~'" "",I , ,"I". 01 Ih' 1'a,,~y aM.lo'". 5, 

"-,,'i.ted 'I<i!h t,..o ,·.l~<. 01 the ,maner "",,.,,"', ,, Z,g""'l" 
"<>lIM • • ,,~ ,,111, ",~,",,,W,,, 

j r.uU. PC"'ba ,·,,10 ", t "o "'ft lem.le »)Y",. X I, a"""lato<l ... 1111 
• n!." o! Z.V"«I'~ ~"'I"t" . "d 01" 01 110""",.0, • • p _ 

Uwc, Cll"t~" (l{."!(I<l~"'"trto ryj'''' ''''''") , i!!I r..,t belo ... 
Keel" .. "dot",., :'Ie", Six-"';] , H""",,, :lid. 

0, 'hotil,"",,' lolt ulv" 1om",o, X~, ",it!, lI.o~dlum '"ohn ''''';. 
\;Vl"'r CHnton (.\l""lg"""'~;"~ t~p .. , ono), L>.'<m~nt, r:... 

" C •• t 01 loto,;o, Of loft nl ... m.'" X n, 
"01>'" Cll"to~ (.l[a't l~')~ol~I". '~p~, :ono), !l roo' ". h,,, 

~"'er .. nd,\(m", 1\, 10''"' .,,,' 01 Gr •• t C.""""n, Vi, Y., 
7. Te, m.roo, l.lt ,,\y. 01 le=.le, X g, ",,'lth ft,,'"Ul~ "", .. ",od, 

L!'!"'" CHnton (A'o";gO'M&i~" t~~¥. 'o"d, l.,~.m",n\ , p" 
~. 'nn., .;~. D' ,."t,,\ .~ ". 01 'em,'o " ~ht v"l,o, x l~, 'ho"'in~ 

t~!n ri~" ••• n~ l urrO'\<, u..ru ill ' ookiu 'h' ""' oed ulve .. 

t'"",,, Clint o" (J(u"jvooo'O;"" 'V"" ""0), """ 'd.""",,,, 
"-g, m~ht ,"l~'. lell"l " X!, ... Uh vout,"1 ourn 0/ n •• o\ium '",,"-,'ot 
th.n u,u.' 

l~, ~{~ht nh", mole, X ~. ",it" ,ulUml" 01 modi. " and .nt",[o, '0_ 
~,o~o" oot «homl .. ih '"'''''" ... " "",,,,,,,.,i,,n , 

U"I''' (.110 '01\ ( "'u""",'O'b;~~ '~p" "",\0), !.ok., ,,,",, ~', 
n , Im",,'1 .. ~ , .. tifo,,"," ,..II. '."'0, ,""",<, X Q, 

"o""r <"1in\0" r .""'I;~.J.o'~;fta 'v"~' ,-,, 00). l~ I"", 1><10\"f 
K",lo, .. nd"one, 11> n,ll .. ... t o! G"ot C&<>~on, "'. V •. 

l ! (lu[(. 1H'",1l. "'luce,o 0/ mol", lOit "oJ .. of "'01" X I, 0/ ,'arlot, 
O"U".'~ <l"''''n~ lh. ,·h"", ... ;,\,,' oll",~'_l; k •• ".ulotion 01: 

'h. oen',"' OXl"'"",-"' lb . n"""",,," ,"d ". '0," """0'''7 0' 
\h, nly",," 

n, Squ""" o! ",old 01 \olt YaW" Ie",,,,,, X~. 

H. Vo"t,., "''''' ","" D' "''''', X t. 
15, U, 1..,!, nlve oj !elUolo 'D~ ~""_, od~Q vic.,,', X,. 0' • doubt'"' 

,,,,eimen whi<~ r. r OlOlh'o'y '00 .hm' .. ,,' U,., lorm oM <>lU,"" 
01 tbo n_""llu,,, ,nile,,'" Iron, 1I lyP ". Tn, .. ",,[mo" m Ol' 
bo. '''''''\0 vo lYO Of .>t, l"",.., .. dl" or • , iro1\" --,k!<, 

""""'" '-'linton, 77 I"", lK-110olh tou oj K""ler .. ndoo:on<. Si,· 
"LI. Ho. ",,_ ",d , 

,. 



................. ~''''' 



PI.AUJ L 

,'", .. J.J, /.I~n,,01'l<lcms. """,""H (F.,,,,o). 
l. 2. Two \OOlik.o", ,I.ht .. Ins. nlOl •• X i. 
!, Loll ,nol. ,'ol~o. X S. 
1. /{i~ht ,..11"0 or 10",,1 • • X S, 

U,O"" Clinton (lI(lf"~'''''~i"" ,~~ .. mno). Lakemo nt. r~. 

rJe,. ii, >I""'OOOOlJJTn TYr, '. '"HM,,,"U ". YO •. 
TI," I",Jo(yo.-o l.rt YOI,c. X U. 

N"., I", .. <A [To"", Clinton (/)0",'",01" ",,,Ii. 'Qn.) ~lul

[''''Ti' G.~, l'o ~', " 1\,""""", • mil .. no.t~ ... ,,,, SnOO'd 'tIlo. Tcnn 

1""., C·I~. >1 "TI<'O""UOIH .'"""TA Jo, "0. 
" A .1~llt .,h'c. t.",., •. X S, 
7. i Lolt " I"" of f.rn.I" X 1, ",illl y,,,,,,1 ..... ~e "Ie-.. of .amo. TI" 

in"" od~, of ' Ilo \"''''" ~""'h i . ' 0 ",arl,' ""trllt"M ,~. ~()j;' 
~"~',.., ",,( "" lull !n t"l> ovoo;,"o., tl"t " i . oto\lbtlull y 
"'-err.<:! "or<). p" .. n, I,;, l>olo"~, "'ith }[, i.'m.C<!l<r. 

,. T .. t1!o,,,,,, 'i~I,' YO I," of mo", X !, 
e ppo' Clin ton ( "'a.t!'~"~llf"" IVp .. oonol. u.ko,uonl.. P •. 

10, ;.t.,lo 'I~],t ""0, X !. of Inoomplot" . ""011"",, ' eo"'< .. "i"~ , ... 
dot,. 

co~o, C\!n~", (.\l""",,,,0<>1~'." t!/jl_' ,onol.;l;) loct b"no .. '. 
K,cr" "'M,wno, ['-'0 1ll11 .. 0." 0{ Gr"a\ COO,!"",,'. W, , '" 

rl<, 11 ),{"'''O'''''L.,H . OTU"-, ", '~. ..... , .. , ... .. .. . , ' 
1'l,. In,. , _fmc",' loti ,'"1><. mal" X [2. 

C",,,r C'1i" t"n ~ '''''''h'''1>'''~ IM ' YO" ,ono ) .::; foot be"",,'h 
K""f" ""n,"'''''', 11', mil" oaoi of Gr ... t C .. "al",n. W. y ,. 

>'1(".12·". '''''",',""'''''''!X' "~'''''''"'A n, '~ .. 
12 T .. ",.,o\,. lolt Yoln, "',,_, X 12. 
1~. 11. T~'o !..-, ,.1,,,. ",.1 •• X 12, wIth port 
,. f .... ' TOh" 01 l,m"lo, Xl!. 

e_, Clinton (.If",l i""oo"'ft~ 'un '"".), J .. kern,nt, r~, 

'"' 
6D, 

F,,,, li·17 " .. ~,"" .. "'''~~ '""" .... 'T ... ". , p, ,,2 
". T •• ,il.m", .. rt Y' '''', ",.le, X n, 
17. ni'''t y.I", m"'" X U, .1"" o,.." .rvjn~ to,\ 

"W"" r.\fnton ( -"'''IN"wr~j~a ,~"". ,onel Lako"'""',I'A 

.. ," tS·" '",' ''''''''''''' ' '' '''T\''~"'''H n, ' p , ,,:; 
19, 10 'T-..o view" X lj .od X n, 0{ tl>< "'00 ' Fooi",."., t.",irer"u, 

1.1t .. In. IIl.I •. 
Uvoe, l1!nton p[a"j~o'''''>fjj" "~u '"'l<1, ::; foot ben,"ti . 

Kod" ,",,,,,,,,,,,, "h rull'" .ast of G,oat Ca,awn, W. V., 
:~. Ca.t 01 ,I," int.,i,,, in llrn .. tone. X 12. a , m .. II'clt """, ","I., 

110"'" ('I1"to" (J.I', .. ligOOQlOiM ry~. 10"0 1. L.k.mon'. r o, 
,'''C U J,jA"""''''',.!H 'LAn" ", "~""" " " G1i 

A ""rl"'" lolt " ,''. """ , X 1', 
UW'" Clfn ton, (-""",po""","~ Iyp~, '<mol, L>.kcIDolnt.l'>.. 

j<'jf •• , '", "'- """"'"""L")'" "''' 'BTA n, 'I' a" 
1',," ,,,,lotn., X S 'n~ X 20, • "",Ioct 101, ""1",, nl"l •. 'l'''~'in " tll< 

j>" ~"'"t, , uri • .,.. 
CPI"'" C'i"ton (_" "",<>,,""'''n,, t~~"' """.) . "" .mont. r o, 



" 

1/ " 



·~< .... ' ... 1-11 . • IA .. .-.. " ....... ( 11. 11/ 1_ al ... ('\a(o Lll, ";~I ro. ~) •• U ) 
' . {'ull. I'O«hI ..... ...... , ,,., "I ~ •• X I\, fc~., • ",'u,, ' '",,'" in "d.e. _fM-C'. '.ed .aallot ... ... 

""""'" C11 ..... IM,.,.I.,..""" .... '.,~ "'''''I. no fO<lt ~bo ... 
_ ......... lIotmlld. '14. 

I. <.'allA ...... h.. "'l~_ ~r "'11 Ya.l .... ml 'p, )( I . T~G ._too,a! molel 
'rom .-101011 11011 ... ~"',",ML «tal .. _ '" the (""rug'''''''' ... 1'10«.,.", .. <II. obeI.L 

: 1).'(>. ~110 1</11 ..... X I, '" ... :.1< nl ... ,,(tit _ ..- d"""", 
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'lb. '11'*.' ri'~1 •• 1 .... X t<>. 0II0~1 .... _mblOh"" t o K_ .... '". 
U~P .. eu" ,"" ("."" .. 111" '''',~I ""u) , Lok ..... ~"', 1'>0. 

1'>,, ; D")"""'~. "'''''''''<>n .• " ......... _. ... ~'" 
Ill", ' 'O\'e, X U. 1II ..... UO ~ oJ.H . ... Ill."" . "~ '"HP on'"",, ~~ ... I 

000:1. 
1' 11 1"" 1.'10100, ) ""1'" Co. P • . 

v, .... ~. I U .... " .u.". '" '''''' n. "".. 'OQ 
5. THleol 1' /1 vah., X i O, .'ld l,III,, ~ tn."",.,,,,, vontr. ] " , ,,'io •. 
~. ' ",II ' "01"', X i O, r.t • ,.".IY ,,"'in, , 11,n\!lf "_.m" hlMO ' '' ~ 

l"l\\rn.~ .n~I "'. 
"~l,.r ClIn'"" {Il.",,,, ,·,,,," ""rk< ""n. ), I. f,., .b,,,., 

1(,.10. IIn.I.\t>I.,", n O., k ill , >ld. 

:r" .• H . /)wt '· """ I,I:<. ,, " ,," ~. " . OIl. __ . in 
7. Rt",,, , . In of r.m ... , x 11 . 
•• A. ,1 "'rI.no<! ." ,"p l<. "'~I •. X t •. 
t . 1''''''') )011 U h •• 1ItI!<. x I •. 1It>O .. lur "'n"~"" "" 01 ,~u .nto,lo, 

lui",. 
~ Uu r!.~ . .II,. "'"hook' . 'T.nl~~'" I ... ~ • . Qn.~'" 

t· •. • 10.13. " _40"..1." ...... ~ I R. liCl . . •• ~{. 
1". 8l1,~Ur ,,,,.,.11.,·, 'ICb! " 'Y'. m.I<. X II. 
II • .«. ' . ' ''. "'.~. \( .. 
13 ".n • .-."".1 <.,;to, nl .... ''''' '''. X U 
I:L Len < ..... w •• l<. )( U. 

" ~_ Cl ItlI,,~ (/l,~~<'1'_ <l~r.tl """*. ~ 1_ bolo .. toIl). 
C~_H..",t .'oS. 
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PLA']'>: LYI! 
PAC.' 

P ... ",_ 1·\ . E'.'~.''''''"' • • 'XOl\'"", n • • p . __ . <% 
1, !. I:!lrhl . !de 01 ''''0 N mv!o\e c"al"~, X , ~. 
~ . J. V.nt .. l '"" ",,""', ""go . i .... 01 <'O!llpl'" OX""l''', X 1r, 

JloK.ozlo !oemotion (3(\ !""t ,00"" loa", ), F!;nt>-!oM. )U_ 

F"" . , _r. i:'- ~LO'''£HLLA t>'''''~>T_' n '~" ' " ", . .. . , . , " , .. .. .. , 6(:! 
m.ht , {d. of " .... "",,,,",t_ ",,_"_,:..,. X W. ox]';h.t'''~ 'li~llt "",i ,_ 

lion. l>ut all 'ho,.!n~ tho ~rom!n . n' ontm >do"at ou.<tor. 
}]cR.",;, ,""".t;"" ( .W , ... , 0!,,,·.1 .. ,,,,), ~];n"""' .. " :\1,\, 

F ",,_ ~_12 ElKDl"'_'~"'"'' l' ~"","H" n. ,~ _.. ~!Ol 
~ . >'oun o OI,,,dm,,, , X 1{;, .ho~'lo~ pu"" .... "",I"". 0"" l>Or ll o~ 01 

"",roe., x w_ 
i, Hl~ht , ido 0( "on" ,lote ""'po.,-"" X la, 

Iv. V.nl"" '"r' .i.", 01 ,ompl". ' ""'P'''', X 1£, lh. rir:" "oll-. 
O\>OYO 

11. no"",' ""~. doh ,~_0"'1o" ... mp ... X 1"_ 
12_ Lett . !de 01 oom~l.t. e.e.~",e. X ]~, , bo..-;nK onrl'~ 01 ';~lt 

nln. 
McK"", {. ! ormatlon (30 ' er t 0""'0 loa .. ) , "'Inl, '" ',. , " ", 

Flo, 1~. I:r""o<".,.,, .... """L,c.<H nOTA n. nr.. $0;:) 
I" ~h\ ,'_" .•• ",1 OUlH"" ."p y i.",. X 2~_ 

1'111 1> Cro,k l or<".tion (to loot .\10"', 1«. .. ). 1'1", 0. " d , 

p" ,,_lt·17. ECKItl ... "~<UA,..''''Tw'''u n.oo " . . , .. .. , .,"" ,. S7~ 
11 m ,hl ,,'n 01 C<lmpl ... <""p<l,e, X 1'_ 
1" ,~. r.oIt , rd. of t ~'o c"On",I.to ",,,,,;In''' ... X"'. 
n. m~l , !Ik 0{ sm . ll ,o,"pM •• .amp\;!, x li_ 

-'loK.", i. 10,"', " 0" pr, f .. , 01."". ""-,,,), .1i"l<l,"" , lOrl_ 

FIe< l~·i~, El'KUl"',",HLU '"' ~ll'lO'"''' " '~"" n. nr , t;~ 
m,h< and lcil . !d. 01 <ompl" •• """'pl< o! Ib!o ,,,in,,'. """ a<"Od,, X 2<) _ 

_ """ , ",1. !ornl_tlon (:10 foot at",·, h ", ), >llnto.\on •• "'d , 

~, ' , 21, >:r . "''''''..-.~'''''"' .""fl' n. ,~, ... .. " .. .. .. t7~ 
'.elt yl .... X iv. l11u'tr.tln~ " >ort IOl"lll an~ on' oonl",,_ 

>l,K." .. '""" . ti on (~r, lo"t ,1",,'. ",""J. 1\\0 "" I .. . " t 
(; " at Caco])On, "d. 

F,"" ~~ , ill E"K '~","~"'u. "" LUX 0 "" . , ....... , ' , .. ... . 
•• Tho tn'" __ !me n, • rl;-'" n \"., X 1~. ~'iH, " ' ,,',,' on" T., ,,,\ 

Od!; •• i . ... , . 
! I, " I",~or, ,""",,,·h. t 'on«, Ion ,..,IYo. )( W. 

"o'Ko",je !o,,,,,, lion (2<) loet ul..l," ba .. ), 'I> onj]" _"' 
Groot (, ,,,,,,,, ,,, ",,., 

,', .. !'_!7, >:',."m~ __ "" _u . ",WA~~ n. '~ . 

~, -! "_ 'Ih .... '¥" " ''''' . X " . 
~,. ktt n\>'. of th. ",m , ' 0«' ''. X IS, 

M,Ken, l< lornt. t1on (77 u,' ~~!.., belo .' lOp ), PII~' .. on • . 
Md. 

r ", ~ 8-::t. E '"HID,"J:n l z., ' L~1:HA ."or·LAH " V", _. _. 
~ nighl ym·., X la, ti " . d "' .. to ,holT moe. 01 """1,,,1 " 0, ,,, 
!to H.,~t ~oh", X 1~. 
:10. [~tcrlor 01 , ..... . X H. 
~ , . Th. b% tYl'" X 1., uoon ,,·~!,h 'hi' nr{cty Is founded, 

:"OK.MI. ro,m.u"" (11 ,,,,,t 1 .. ' 0,. t<,'J, ,·lint"on •. ",I. 
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Y",. 1, ~1T~'''''''''''lJ.,' ,n""'H .nO!"T.HA Y. , ... r, 
Loft ... Iyo, X ~ ' S"" al"" 1'1. LVII, Fi.'" :,·31) 

rA01 
." ....... , .... 0': 

)lc K" ,,, , IQ"""";"" (~~ I .. , h.l"~ 'or). l"l tn1<l<>o<, Ir!~. 

FlO • . t_~ £ t'",-"",,,."u.A "'HH" ',"-,,'T TY," n. nr. ,17~ 
" f( i<i., .. tv,. X 2" . 
• , j rwo lolt ,,-.1"'" , X!Q. diff".nt in " j •• but .imll" oIh.r~'i"", 
0, 'n1< ,;o, ",' .i,,, "~IY., X 2~. 

MeKon,f< lorm";on (10"", P'rt), ('urn»e",nd. "d. 

1'" •. , En,.,,,,,,,,.,, .... ""<.~'rA u. '",., 
Ri~I., Yah'"~ X H, m,.."oLing .hallo w umb!l!eo.1 ~<"r< .. fon, 

~I('~ .. ,,;o '{>O""," '\o " (s! r,, 1. ,"",,'" ' op), 0''''''"'0''', 

F"., H . ~"n",'''''''' ... ""T< ... r ",,-oo~ n, "". r.7 : 
,. i T I'fo right n l"". , X 20, .howln~ ldentlt, o! char. etero, .n<! • 

vin " I Ih. p",,,i",, . u.r"",. X 01" 
McKoy, l, lOO"motion (2~ leot belo," 1«>1. ('\lml><rlooo.}ld 

f .• \ l,!t v'he, X 10, ,", .. i'~y .e"" .. "t;,,~ _ y.,;"" 
WI]] , C .. ok lo"utlon (-I~ l,el. .Il".... bose I, rfn,o, Md. 

!I''' ' .1~·12, He''''' '' ''",-","", " .", ""'"" .• p r,7 3 
](' , T" 'n" ,""clmon, a leI! 'ialyo, X 1S, ~'I!~ Y,nlral "y~ 101Orol od~, 

,I . ~, ~ 

". RIg" "']"., X lS. 
1:, A I , !\ v,].e. X '0 , ror" ,od "i ith doob( \0 t>i. """i ••. 

11"K,",I . lo-rmadoo (2') I.et .boyo b.,..,l. 1'/, mile. 0",1 01 
Grea' C.""""", ,.d 

FlC, 1:. Et:lu,orn~.,' .. :u_, ""Ul'"[, ~. ' 1' . f7' 
A 1.i, y.l.,. , X 11" " ,,~';"g .'''-"1'' ,1",,'.,,\ .. ><1 IL.,,, ... ~I <"",'e"ti,' 

bo . der, 
r""" ('linton ( D""",~<III"" ("" rk! woo), )""K, •• Fum. 7 

milo< ,",olt 01 Lo",;",o". r~ 

El'~'-,,",""'''u. v'''',n_, u. '" , 
tYlI< 'pcelmon, ~ rIght n ln, 

th o •• ,"' .'''')('"''' '0''',.",,,,, ('" ... t ,»< ... , 
Greal c.e'l>On, Md. 

1>0"),1'10 mil" CU ' 01 

F,,,, I~ , g. EUJ"-"rDL~n.LA .""u, n. ' j'. ~7 j 
I~. R '~ht n ln , X 21" an" vo n, ... 1 '''g. v, .... 
,~, " cit ""I ... x 2<',"" , . ...... ""unole . 

.lioK,~.10 Ic.-lllalioo (" r". , . 1m" "'''1. ,* mile"" c",.' "r 
r.,,~t COO_POlO, ",1 . 

F., 17. ~,.",.."'''''' ........ "-'''"''' '<H n. OJl, ~1[, 
'l'h , t"", "",,'mon. X "j, 

"eKe",; , lorm"ion (~~ loot aoo,'" \)0.01. '>'> ",;1 .. . .. 1 01 
G" " (',<",on. ).rd. 

F ,"" H. II ,'>::r.o ,,,,, ,,,.' , "' ,,"""-' n, "" .. , 
nithi .a1y" X "'-

_""K .. ,", . r",m,tion ( ~j l oCi oboyo 00",,1, 1". m"., . ",,1 01 
n,,"\ r"","",,", lfd. 
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"'0, L !(,,»u,_'''',L\ ""'-"" ~ n .• p . , . .... . _ .,', . .. . 
." .. 

" .. . 6," 
A tl '" n ino X .o, Illu, \rotinr lh. oblio"" M m. 

T"n"'o~OJ' 10rmo\1on (\ower Pt'lrt). C"mh".lo~d. Md. 
FlO, !. j(1."",""UH n .. "A'""'r.."" n. 01' .. ., "', . - "',. ~;~ 

m,", n ln, X:O, "-'h!bl'ln~ th . , ba !-p ' '''',,'xu1al' onterlor .n~. 
Tunolo", " )" ron".""" (I,""or 0. ,,1, ('umbcrl,nd. _"eI. 

F",~. Kl.orn""T.u.A"" .-rex",,,,, n. ",' ....... , 
TI1~' nly., X ~). ~'j,h obt" ... I~ .n~"lar .. ,wio< .nglo. 

'kKon . l0 !u"oaUnn (lV ' ' ' ' aoon bo\",, ), ' \0 mllos e .. t 
Groat ,-",<.von. )I,]. 

Y l"", j -O. K<o.,,,,,",",", ,,' ''''II, n. "" .. 
-I, m.ht , hL. of ""TOll''''., X ,G. 
~, ,. Lelt . 1<1 . o[ I .. m .n,!,.., """''', .... X l~. IllU" l'",;"~ ron"."", of <" .. d."" 
7. S. lll~ht , 1<1. of two <nmole" X M. 

:'.!d(on,] . l orm'(;"" (:10 fed aoo" ..... ). ~1!n "lo" ', M~. 
~, nl~,t ".he of. lugo """.eo. X 20 

.lk}(on , 10 form.tlnn (N 1 .. \ .'m. """' I. I" mil . .. cut of 
a" .. CO"",,,,,, Md. 

~ .c 11\ 1{,,,"."~<lLA "'-"'''A "'.\·,cn A Y. nc, 
l{ i.hI. n h'e, X lO ,"' ,M. ol,c.-t yoci. " " 

)I,K . ",I , 'orm.lI"" (\0·100 f oci abo",. 00'01. Co"" .. "' . y<l, 

"". t 'H;', I"'~. K""","c,);l,c. It'l'O,"TA n. 'I" 
Thr<' ri , ,, vo1y,"" )( 'Q, uhlb!,I,.. oh.",c+.,,, 01 

MoK.",,. '''''!>l.tlon (0' , .. , belo..- I",, ) . 
F, •. Jj , 1<' '-''''~'!ll.J. ~ "''''~ ", ' p , 

the ",,.,,1 ••. 
F!;ut" on" "n. 

nirh' , tdo 01 <,r"paC" X 20, e<1,iMlt~~ 'ho 'horl fO""" • • ",' "h.,· 
. <,,,rl.tlo oullln , 

Mol,."". lormation Im'rt", . v. rn. Cumh.r'.n<l. 'Id. 
Flo.. 1$, It. "LO);l>O·~nL.' ' ~"''''A n. ' 0 . 

11, RI~"- .,n, of onll,., ""'" ' '''''., X l~. I~"""'" , light o." ,)",pln. <1 
lert ,'''YO. 

1~, , .. It ,i,,. 01 ('0"0"""', X ~~. 
hI<".n," l o,,,,,,Uon Im'~'"' """), ('"mbecl.~<l, Ud. 

F~". n, Ii. Keo,,"""" ',' "",nn""A n, 1]" ••••• , ,.,.... . .•.•• •• 

17. L.,n vah", X 10;. ,,"'hinn, tho oh'''''\''''"I(' ,,,,,,th" r'd .e "" 
do,.". l ",,,, !n 

)loKen' " '",~\.l.Ion ( 12 I .. ! ", l"", '''1'), "1 in'",01"'. ~!d. 
B . ){i"'" . ""', X H ... ·Uk 'id~. ",.utln,; but ,no< on I, ll •• b" . i, i"' " 

)loKen'i. r""".,;o~ (10 0 1,,\ be'o~' W]'), Pi"'", ~',l 

'"' 

F'O!. lQ, 'U. Kr=<"'xnL'\n""n~ ' " . • p . .,' , .. , ...... ," , . ,i' 
TIl,1,! . h1 , 01 t~" , nl.l,o ca,""",." X 11; •• "o",'~~ <lIell'- d!l!or<oo< 

In , . ""Ib 
~1,K, ,, ,i. lnrUlulon OW le. 1 ."", ,,,, ... ), Fl ln'''","" :.!<l 

Y" ,", ., .• ~. Doa",'"l.'-'-u "'0"""'-' n. ", . ". llj~", volvo, >< " n AM,"" ""h' ",1'0, X!O , .h"".-IuC ,,,.,t;,.1 "Ion"' • ., ,,~ ~j~, n. 
2:: A' .",.11 I,f!, ".h'., X 2l'. 

Uwec C);n\on (1) l'q,'""!I~a ch,,' 1 ,,"n.1. C"m""".nd .nd 
Pl~to. Md. 

"' 

F~', N. lJ ,."""l'UU1O.' rOT'" n, ' V. tg! 
,.., ,, vol", X ~~, e'hlb!t1"~ ". <".n".riMl< ~",",or 'o ""tll Illan 'n 

D. p,,",, ,,I. 
UW" Clinton (J) ","""IIi_" ,'",k' , ono). I'lnw. Md. 

p", l. Dl , y"on " '"" " , .. " u. "1'. .. ... ii! -I 
LoI, . ldo of 'n\lre <""""', X 2l' . 

..... ".~I I< lonnall"" (I' , ... , ,,.n .. ,h t",,). Yl!n"~"'., "",-
Fle, 21, D''''''''~''''· •• "'~'''.' n . • 0"... ... .,.......... 'i~ 

m"" l'Ol,o, X "-'. of "" ruin"'~ ~m ",.n <h",eterb .. , "p.>d co 
Un '" Clinton IM""ti",,~, ,; ;.~ I .~." '000), Hollid,y, oorr , 

" Fla •. ~n~. n""'oo<"",",, UCU OH n, ' V .. · .... ~~~ 
27, 2i. T-o;-o '.1' .. , • ..,. X '0. IllLlS, .. Un. 'he , I"ng,,,- "." 1""0. 
%'J, ni.., ' y. h· •. X ~~. 

U"""r "U"'-"n 1L>!~,..,.d,j"cr , 1",)'1 " ,n. ), _,uKe<:< Farm , 7 
mile, ... ""t 01 Lo'IY'''on. "'" .. ,0,1 1\0\ ,011« ca,' 01 r,""" C . ..... -
~o", ~fd. 
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'" 1. lI,p' , ....... to. ~.blb1UU; "' •• "', .. ... M. of <It. _.". ... . Dd 
u t CfQ ",.,U .. n IoItOtl. 

1. \'ontnl " lQ v .... ..c .t.. ... _ YahOo i!'l 
In,.,;ru- ~r ........ 1.<71< Y'''''' Ie. Drotoo."" ~ 'h" .....,ieo. 

,,<K.ul. "" n .... U .... (l"p""". C. ",\>O<I.noI. )'(d. 
" '''''' U Illl'OO!"1.f:"U "'"' M"A'~ n •• D ..... , .... . .. . 

' . \'.~, .. I"'"" .""', 10. or enU .. ""'~"O«I. 
5, '.en nIT< 01 • • " .. 11 " " , 1), X :t', ~- ,", , n'";''' On" " •• tr"" .. ' 

l~,n In 'n,lo-a' lorlll. 
S T~pl ,"lloI' "011" . X '0 . 

. ""K.n, ;.lormation !2! ! •• , t<ol~ .. · .",), Cumt<orlond. ~Id. 

" RICh. " ,.,. X Ii. 01 'n","I!""'" 
$, IU. h. ,.1", X 10. duuW,,") ,,( ..... Itt ,, .. ' r""'''', lnlroduocd 

'" oh o~ " ... lvaUon 01 " c"~,, 
~ Rlpl u lye. X ii. 

U<K.n." ', .. .. ~'It\o, ,:U I .. , bOltlw \!>III. I'Iln"l<>ne. 1t!4. 
I' "" 1M!. IluTl,,,,,,-r .-....... ,.,.'M ""I"''''A ~. '., .. 
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Il ld'l ...... X u 
I!. Wnln.1 ""'~ TI .... '" .lId .. <n ... '., Y I ~ 
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v,.... U, I •. 1l!T.:r<>O<',"",·U """"""'A n. ~ ... 
mJl" .. ,,' .. I. nlVc, 20 

""K.,,.;, 1,"'llIc'~m (lo~ er . . .. ). Cum""I~nd, l.Id, 
l'Itl.17, l),,,,,,,',-,,, .,, " 'In",,",, ,, ""'~T,,", " YO" 

.\.n ,,,,,,''''00' rl~h! n l v • • X '" , "hibll!n, th. b]."t " ,In. ,,, •• I.~c 
,",d"" ol 01 .. "",, Llnal .d,. 

ll, ... , t1mw. (1 .. ... , ... " ,,,.,,0",-""" ""U %O~<I. 1\, 
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Ft.>, !S·N. D"',"~"»·._' ,,, ... .,,,,,, "'''_~. n. yor ........ 
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