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1. 

IH'l"In DUCT !JU 

General Character of 'the G3rr.1.son F<>rma\ion 

'1'Jlo Qr::rJT1son fonintion, consisting or mter'bedde4 --1.e 

and linestone� comprises the U}pen:aost part Jf 'tho counci-1 Grow 

ACcording to tha stra.t1graph1.c class1t1cat1on of "1le 

united Stat.es Geological survey and tho KAnsas Geological &Jr'Ye7 

"th<3 ColUlcil Grove beds mark the base ot 'Che ?end.an. The l.ower 

t'om.ation o:r t.oo gt"Oup, � Oot1.omn.> d 11Iilcstono. rosto con­

forcably on 'the Pennaylvan-1an. The council Grove grour, 1s 

ap1>roximately 150 feet 1n thicknoss. I�s out.crap, which is ftry 

narroo on acc�unt of the resistant character of tho succeoding 

urof'ord l.1t:lcstono. occurs en the oast face of 'the F.l.int Hills. 

Tho Garrison t"orma.U.on consisting mawJy of' shale with 

'thin 1ntsrbo<lded limoston�s constitutes 'tho grea'\er poni�n of 

the Counc11 Grove group, having a "1liclcneso � 115 '\:> i35 £eet. 

Proaaer recognized two main divis:lona :ln 'the Garrison-­

a louer mbor consist.ing of shale cnllecl tho Fl.:>rcna abalo 1 

sb.1100 called the Jo..ish•.> mbor. 

In 'Ula :first clas1.,1:tieu.t.1on o:r 'lb Upper ··ale->z"to 

l 
rocl:s of contral Il'Anaa.s by -rusa re -.ha Cu"t j u-.14 f'orai.ttoue 

1. Prosser, c. s. 11Class1t"1c:..tion �t th Upper . eoz,.,10 
Ii'Ol'm:?-ti'.>ns of !(ansas"• .Journ. Gao:7 .• Vols 3e �. '16'. 
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1nolud1ng �he Cottonwood ri.Jllestone and Co'ttonwood sbalea, DOW 

Fl.arena shales. ffllB laced a:t � t.op ot 'tho Up-:,er Coal Keaanare■J 

and the Neosho member au the be.sa ot the Permian. 

In a rev1sed cl.ass1ticat1on ot the Uppor Pal.eozoic 

l 
f'orma.t1ons of Kansas. 0rosser regarded the base ot the Pend.an 

a arked by 'the lo er 11.mi.t ,,� -\he \7ref'ord limestone f'iret 

indicated by Ir. 1.lrech. 

Garrison f'ormation·. 
2 

-"1'his rormation is co oaed of' 

� o cambers, tho yollonish toasiliterous sbales t. 'the baae, 

formerly called tho cot.'tom,ood shales, and the upper one, coa­

pooed of the lternating gra:r limenones and wrious colored 

bale a cal.led th Hoosho • with a tot.al t.hiclaioss ot t'roc l'° 

io 146 t"eet. The loner shAles have a thickness ot thirteen reet 

noar sirons. but docree. o to t o or 'lhr e f'oet in the nonhern 

p� ot the state. The lower part ot "1lese ■hales containa 

nse numbers at a tow species ot fossils and on "111s accowi'\ 

� be readily 1dontified herewr out.crops occur. Since '\ba 

seographic name "�tonwood• la preoccupied and� te 

"Cot.'tonuood shale" 1s abandonod, and 'they are &"91PIIM1d 'the 

Florona sbal o f'rom the xpoaurea owr th AlllA l s'\one 

( cottonwood lillaatone) 1n t.he quarries near J'lorena, 1n 'the Bil 

1, Prosser, c. s. "BaYised Cl aa1t1cat1an ot tJp er eozolc 
paraatlona or IQaneaa. •.rolll'll. Geol. Yol. lOe P .• '103-731'. 

2. Pl"Oa■er, c. s., .rourn. Oeol. Vole 10. P• 712.



Blue valley. 

"1'he upper bar of 'tho formo:t1on 1a c osed of p-een. 

Chocolate. and yell clo 1 swuea, alt-m.l.·U � !1.yiah 1 -

8'aae. t1hile in 'tho g Blua Talley a. bed of m, occurs near 

'the base. Qeru.in layers of tllo coarser llh�es and lime st on a 

con'tain an c.bunda.nt.. la.callibranch fQWl.J., and 'tho ont:lro f'aaaa 

is tmugbt "" b X"ture ot species found 1n the eatern 

coal .!..easuras, together \"lith Olhera occurring 1n 'tba d1Tld.on 

nerally '\e d 'the �o an or J >enao-Carbonit'eruus. Tbia 

ber ao originally t ed 'the neosbo � t1on tr:a �e 

G.xcellent OU'tcrops in r!soah 'ftlle7 near C ell Qro • 

es an.cl rroosh 

io:;n to ' ion• so n od on acooun't of t.ha od ex:,osur s 

rron Ge-rrison oouth 1.n th Big 13lue �ley." 

A.a has been indicated-, �e to t1on cla.soU'i d b7 

osser is re !'.Wed troa the 'top ot � tJ:,per Coal eaaurea d 

pl. cod as 'the tirst raeJ:llber of the so-def'ined rminn. 

is d1Yia1on ot 'Iha -::,end.an tr 'tho � 

caused conaidort.bl• oan'tr�ray and is n q'QOstion ctl baa no'I 

beon ent.1roly ae'ttled yet. 'Dlere 1a no di■Unct 

eott.o c.Jod 1 ct.on and the underlying r.■kr1 abale. 

cottonwood l ston rest. ooni'ormabl.y upon e. !'be

Plorena llhalo GOnkins fauna �t ia c n 'I;> both '\be 



�sylw.niOJl and tho i.:Ul. In tJig ddlc u.::iu 'tho u_>por 

hw.e o� 'the Garris::.n f'ormat1 ,n 1o �o f'b--st g:> d ovidenco r

�h/3 occurranca o:: a BJ"adu.al f"au;m oh:..,ie - fr· i � rms ch8rac&or1n1c 

o.r the onnnylv.:.mio.n to 'thvso f t.ho Permian. 

In li�holvgic cb,J.raotor tho licoo� no l�ra are quite 

similar o ltoae of tho uppei ·•om ylw..11c.n. Tbarc is morr..od 

re 1� g1ns 

rith ho .. ofvrd Unoctona. nhicll is t.ho lo ,ost no f' � r., 

ch i;y IillB.?iVO 11 otonoo. Prassor• •catmo no'\od cbar:go .. 

concluded a Q�ro CAtioi'ac r:,ry cl�anif�Clltion could 

W"'r>OS<"T"•ding tho bnso of 'tho pot'l:11,e.h a: � l or limt or 'lho 

Jr0t'ord 1 s'1io1w • 

HtVIOUS ·;:>It: 

'P1v�rr� aro i:L nu:abor ot publ1C4t1ona dealin '\b the 

·�sas naiau, particularly by � o lier olog1oto. I'I 

h:i.s not ecoi d, h� var, ,he Bluely and iDYeaf.1 ti:>n �t 

't.bo .. nnsylvanian o:,o't has. 

SOYBml papers on � �er, at.ra'\1gro._.11c ,� 1on 

eu pnlc utolog of the Garria�n f'o tion ar r-�� 1n

publicati.:ms J� tho etato Ooolo cnl suno:, -•�--- t 

fr �oe of' brc.slca. PapHro b7 k• n. Euallo •

Proaaor, Do d ot on 'tho ,.,r:ao-CJaJ�n1f'orou are f';.>UDQ

1. proaaer, o. a.a .l'own. Oeo1. ol. 10. P• no.



,---------------- - - -

1n letins r the United Statoe Geolo6'1cal sm,ay. 

On o� 'the earliest and. r::not. coanleto tuc";ien -:,t t 

character and stnlt1GJ"C.ph,y o-r th O'U:TiGon f'on:1a.t1�n 1s t. 

by Prossor in h1a clase:U'1cat1on � the tJ:,per naleozo1c rocka 

o� can ral Kan e, r,ubl1ahed in 1895. A f chan JD Olaa■i-

n.ca.�ion arid n nclature aro 

Cl esU'ication of tho Uppor 

pu liohod in 1902. 

eozo1c Fo tlons f' ius .a•• 

3 
In 1897 • Pr:n:,sor l)Ublishcd e. �,or Cll erainn and 

Upper Carboniferout; f' sot.tth:n-n �. 1'h1s 1a a re
<

ort. 

of' �ud1os of the sootions ot roe exr,o od in '\ �in .. 

Hilla. Dt it an atte io �o id :mtif'Y by ans of' 'the 

fo ails and general litb-,l,, gic ohl\rac'$ors, to tl:,11$ n:::.mcd 

end described by l 

ti.rat -.,art ct ol� III of' "110 Un :wrcit.y Ge log1-::al 

r:eo.ouroo d is a SWlllfltrY ,:,t a.11 prov1ous � d�ne by th 

largi,r part ot the tiold ror 

equt!n .. to "ho ..,ubl1ca ion or Vol I, 

ropon, do by Qaorp I • .

1. 

2. 
3. 

,. 

Joura. Qeologr, Ole :5, PP• 
J • QIIOl-:>O'• Val. 10. y,p.

Um,y. m.w; •• Vol. e. 

K,maaa th1Y. •• Vol. 9•

• 

?03-fl37. 
iesM, !)• 

l • • 

•• p

p 

191. 

h-

ocat.a1■-



zanco 1n �e mue Valley ?crm!an° i'unuohes inf'" 'tion ooncern1ng 

�c c:::tonaion northt.ard to the Uebro.aka line ot 'tho forDl�:lorus 

ct.hers at local1tios al ng tlie Cottonnood and. rra.nsas r1wr.a. 

•o d0tnilad !'aunal 11sto have boen prepared by r,alenn�olog1.-te

f'or the Garrison fol"J.la:tion. sey rc.!.l. inco::iplot. fatmal list.e of 

this £'or-..1n. ion a.re included 1n � dealing wi�h 'lhe 1n rie• 

bra.ta f'oos1ls t'rom ·�ha carb.,ni!'erouu se�ion ot I<au • 

• ot faur,Al list by George H. Giny1 18 included in l'\M,I:._• s

C.;U"banii'erouG aoclts of the 

of' the. collcctior..s upon ubich 1:he -&abulated lfna are baaed 

to �1r �per positions in tbs section 1a ell'tirely the "°rk ot 

LDsars • .AdaLils. Beedo-.- Bennett. and �rosser, who made �be oolle�icao 

ile etUdying tho otrat:1grap�. 

mation is t11;aunaJ. studies.. IV•, fr Ibo U9!)er Cou aeuree en 

2 
�he Heosho Rivar section by Beede and Rogers. y l:ln �ty-

:fr-,u the oosho· :ber. 

iber .md enty-oc.e 

a B'lw!¥ ot �he fauna trou tha Garrison formation, 1'11 pantcul 

�. Ue s. G. Bet B. 211, PP• 73-64• (1Si03). 
2. lfAnB llliT. So. B., Val. 3, llo. 10 1 p • 377-388 (1906). 



phas1s upon,� m1cro-tauna. Considerable ork has boen 

a.one on the mt:!.cr')•f :.ll'Ul, but vory 11t�i.10 .;:.-tte:11.1 h:lG boen 

f"e species of .ostracodose bry'ozoans and. tusulin1ds 1n their 

?au11al a uclioB or the coal Uoasures ot' rfAnSas. A general 

:tnv-.1st1gation o_ tha literaturo. 11thology·and paleontology 

o-£ the Permo-carbonif orous ot' I'8.na.'19 comploled by Vie 

i�er before undertaldmg '&ha �rosent 1nvesl1gnt1on. 

Tho otudy o� this problom has been carried »n during 

h0 �1ast, sewn I:10nt.ho. collecting ot' t'l)ssils. studying ot' 

tha li hologic character and a,r· :tigrapby ot' �be t'ormaUion. . 

.::ia ooni'ineci chiefly to the. �ttan area.. Conaiderable 

ma ericl. ,10.� collected from outcror,s nonhr.est ot' !Strong C1 t7 

end s�uthoast o� Cotton ood l!all�. • e 'trip � 

Big Blue valley t., G.i!.rrio n. /\. datailod study and 

n� or a cocplete sec:Ucn ma.de t'roti an exr,o cure t'i 

one-halt' miles south ot' fanba:ttan. A t'ow incomplete 

re studied at loca.litioo proviously mentioned. 

Nc:-;;m vcn,:;s 

I ieh to oxpresc c,y titudo to nr. �ond c. :) re 

for his lntereot and l.p 1n idonl1f'1oat1on at' s:,ec,._sua• 

I ..... L. 

l. �saa Univ. So. Bo Vol. 3• o •. 10, PP• 3'17-388 (1 ).



a 

l_pful criticism in �lle pr&parat.1on of' this '\hosia. 

Tho G=irriaon f'orI:Ptivn cxtonds £r 

• It. is exposed 1n

v.nty a't the ItanaaO..:,Tebraa :a line about N.f oen Clfl c east 

or Earysville. and continuos south into Pott.ar.ntcc1e and 

Rilay ooun ios along Blue Rf.var. . :t �nlla:t � 11.ne or 

outcrop m1ilies rietit al.1-'ne KQ.nsas River t, J'Unctio:1. Ci"Y'• 

·h n ua. • 'tui.ar<ls \.lrna ew. f't'ot1 thorc south tz council

OVA. �''.'<Callent e�:>osures arc f.:;und � Counc1.l Gr:.,vo 

osterl.y d i�ction to �e I-�- klal1om.i. line. 1'1 Ch'-\ 

and Butler cou..n-t.J.es tho uut&•op « o Go.rrisun romation

f'omn band borJ.or1nu thg aet line uf' t.ha � • and 

1t coiucid.Bs 1th '\he e t f'a.ce o� the so-called lint. II111•• 

cot mty ea.at o� Blue R1 r. 

ot "ha lo ,et� �4 mtan has been cut �r f by t.he r1 

south to Join Y"8.?Ula8 ntvor a� llanhattnn. 

in hicI010Gt; in tho ?10..""ths�u pci.1--t ot the :tst.o t 140 and 

1'5 f'eo in tt-e I llho loy. 
1 

:roaser pl 

•h1cl:nees at 1 0 � ot.. Tho 1 r 



'tb.1.cknoss or 13 fe� near S�ong. but decreases t.o lwo or 

ihre feet 1n 'the northern part ot' the state. A4ala plaoed 

"he "oM.l '1dckneas of tile Garriaon t'onaat.lon mapped in 'lbs 

<»"'tom7ood �le quadrangle at about 120 t'eet. 

In tern 

pan 1ng-.. 

puro. A't t.hia lo call ty the Florona ehal.os aro only ••o f'en 

"111ck. Tho Neosho asuros 70 feet. All.owing for 'l 

probable dipe 'the Garrison f"armat.1on baa a �ckness of' 

110 -f'eot in "1lis v1o1n1t.y. sou'llmard t'rom F.lorena, in 'the 

¥1cin1ty or Gan-1 on 'there are 82 or·aoro tM• � the f'or-

:tion exposed 1n 'the bluff' s by the tonn. 

B1gelone givon £ll1 oxcollent. idea. of' the Garrison f:, :tion 

1n t.ho north mm.a s Porl:d.an. thi• section 1e 11 exp:> d 

and is g1 n in minute detail. • \1hilo the lllinute cle�a 

yary 1n going a abort distance. yot the general :,:,ea.ranee 

does not "ffar7 grea'tly. 

i. o.a.o.s., au, P• se. 

2e msna-i.• Qii-. �. Tale 9, No. 3, PI>• 191-202. 



10. 

rmis r::ection • eaot of ntcclcw. (M'ter ode) 

21. y 11 otono noar top o.t' hill--,
20. Shales, u��erm�st quite calcereou •l.5--0
19 • Gra.y lmeatone-•--------------- 1--2
18. Groon and red _ loo-----------�
17. Gray, 1c!,ure 11aostone-------- 2--0
16. Darl, red and yello\1 e:ho.les-------1O--0
15. Gray linestone in� h1n leyerc•- 1--a
l ...
13.

12. 
ll. 

Greonioh-gray l1raos�one. l .
fragr.ionts of fcsails--------- 1-<> 

Yello':7ish arennceouo shale-:----- 1....0 
Light gay sand tO!'l0••-------------0--6 

10. Green ah."i.lec---... ·--------------1.0--0
o. Throo•inch layer f cl.ay'ey l:laest.-oneo-3
a. Oliva 'to yollor,ish. oootll" induratod

sh..llos. soft above---------- •iO�

7. HUd-cracl:ed l1Iil stone---------- S--0
6. ollou gray. clayey llaentono-- ·o--6
5,. Yolln 7 s e. t'oan111torous---- 1--0

• Shaly limosto�o-------------- l......CS

• Yell��sl1 .t'oos111f'erous ah.ale--- 4--0
2. OOt.tom-,ood limostone-------------- &-,9

1. cavorod slope• about thirty-nine .t'eet.-.

l 
At. tlmlhattan, Prosaor gives the thicknoae o.t' the co-&t.on-

od l stone as t1iro .t'eot.. and at 

JU at eat o.t' Uanha tton, ek and Hayden e■t.ia:l.t. d 'Ula thickneoa 

or t.he Garrison tor'Dl£l.t1on at 109 taet.. According to swallow 

'the 'thickness 1a .t'rom 124 t.o 153 .t'eet. bile Pross r reported 

it. to bo 122 .t'eet. There is var1a.t.1on ot 44 .t'eet 1n the 

di.t'fcrent me· suramcn1.s G,iVE.n. H so &'Yident --.t. 1D aeanr-

1ng they o.11 did not. roatr1ct. t.hems l s '\o t.he 

1. • ol. Vol. 38e PP• 92-93. 

boundari••• 



11. 

A complete section nhich I easured �ive and one-bal� 

milos south of uanb�ttan totaled 114 feet 1n t.hickness. 'l'his 

section is e,cposod along the road to Alma where 1-t cuu acroec. 

'the blUffs overlooking I(ansas River. 

0� llanhat t,d.n. 

S'"-t.um 

17. Yello ish sh!lle------------ 3---<>
16. ShBly 11me�one----------_; ____ 1..:..0
15. Yi llow1eh shales------------- S---0
14. Red and chocolate colored shale - 5---0
13. L:lmestone------�-�-�---�......_�-------- 3---0 
12. Yelloriieh shales-------------17--0
11. Red, brot'lnt and green ahales--•••l'--0
10. Shal7 limestone------------ 1--0
9. Yellowish ahales---------------10--0
a. I,t.mc,a1;one--------�------_._--------�---... 1�
7. Red and green shales------------10 -0
e. Sbal.7 limestone-------------- �
&. Sl.lail.7---- _ _. _____ ..,... ___ ..,.. ________ .,. _____ ,.._ .. -a
'• Lime 1,one-...·--------......_,-------�------- 2 ■ ■ 

3. s:ba,le ......... -....... --.. ----....-�-.... --...-�----- I• 0 
.2. smly liaestone---------------.:.8--0 
1. Tel.low abAle. foae11Uerous•---- • 20--0

Total 

J.14--0 
111--0 
110--0 
lOS-0 
100• 0 
sn--o 

8o-o 
66-0 
•--o 

55 0 
- 53--6

SJ-6
3'-0
tn-
28,-0
23-0
20--0

flle region n-011 �ion C1V •o CO\tonr.ood �1• baa 'been 

1 
well au--.rized by Proaser. 1.'AkSng 'I.be region aa a whole he 

aacribea a "1dckne■■ ot 6 tee'\ •o 'Ille co,'lonwood 1:blenone and 

1-'0 � 1'5 teet. 'lot.he GUTi■on 1'ol'llat.1on. 

� ... oe, J!laAIIIIOD\ and Grand $PIIP1'\ excellan� ex,olllll"e■ 

or all� illlport.ant. lf.manona■ of '\he Lower I'andan ••ct.ion 



12. 

are shotm• but no ,here is tb re a stono uilb all �be abzlractera 

of tho Cottoni·;ood limest.ono •. The f'auna. of' � pnorol horizon 

is somouha� s1oilar io '\bat of 'tho P.lorona shales but 1, ill 

distributed through a fairly nido rMgO ot rocks and la not ao 

pronounced as 1n tho northern local1t.1es. ·ID short. the Cotton­

wood limestone ceases 'to be of' a gre::.i.t vcu.u aa a horizon IIU"ker 

south of Bazaar, Chase count.7. 

edo and Sellards1 nud1ed a aeciion ot the Plint

Bille oec::arpoen_t oaG't of Beaumont · and found· the Garrison f'or­

a.ti-on ton asuro a.bout 138 teot·in·thickness-. 

§action of the Flint B11J.s ·Escarp nt. !:,.st of' Be

(Attar Beede and Sel�ards)- - •• 

• • Slra'
t

TO'$Cl 

f'-t-. • in. t'•• in. 

29. covered to "the base of' the r:re:tord• 20--0
2a. Red ane. •blu ·shales, 41a1n�p-a.te� e o 

27. $halo, blue oalenr•ou • ■------- 5---o 
26. Shale. calcareous•• ------------- 3---45
25. Liaostono, esiv • chert con.---••-• 1--3 
2,. Lim st.ono, she.17, t'osailiterous-- e--e

23. Limest.ono, illpure chert----------- 2--0

22. Grtq shale. thin 11most.one--------- 1---8

- 21. Limestone, hard bluish-------- 2•••0
20. Shales, olive• clayey----------- 15 •O
19. crusty dapoait---------------- 1---0
18. Sllales, blue-----------------2---0
17. $bales, calcareous, concre'lionar,r••••• 2---0
14. Sbaleo. 7ellor1ish, concr tionery---- 3--0
15. Limestone. bard• blue, toas111f'eroua- e---o

l. AIL Geol. Vol. 36, PP• 100-101.

138 -e
ua- • 

110--4 
1 

93--0 
91--a 
av e 

e,--6 
83--e 
81-
'N­
., .. . 



14. L�stone I Pseudo onotis•----------•;. S-•-6
1.3. Blue, shale, hard, some f'oss11■------- S---0
12. Sba.l.os■ -------_.... .. _....,. ______ _ .. _______ ..,_� l�
11. Um.est.one-------------------.----------..... ------- 1......0 
10·. Sb.alee, 11Ght. colored•-------------12--6 

9. L1mestono----�----------------------�------- 1---0
a. Shale-.... -------���--�·-----�-�-�-�--- 2----0
7. Lim.estone-----�----------------_____ _,_ ____ ... _ 1--0
6. Co-vered-------------�----------------------......-.. 5--0 
s. Shales. yelloue calc....LJ"eous----------•••--12--0 
4. SbalQo. crusty-�---.... ��---------�----..- 2--0 
3. Limostono, shuly and 111;iseivo----------- 8-••0
2. Shales, light colored-------------10--0
l. cottonwood limestone•----------------- 6• •O

10--0 
G6 -0 
S2 ,o 

4?--0 

,� 0 
43--0 
38--0 
2e--O 
2, -..o 
lG11 1 -0 

Tho shale o.nd limestone layers of' t.ho GEUTison for• 

tion arc remarkably persistont und wi1form When the gre � 

extent o� tho outcrop 1a considered. i'lds roznation, ather• 

1ng ry readily, torms the slope or •e eecar- nt made by 

tbo overlyins \"'il"of'ord limeat.ono. o dng to tho persis-tence or 

tho overlying \;ref'ord. 11.Dostono, this formation can be reud11y 

l'"eC;>gniZCd o.nd traced with little d1.f.f1cul ty- across romaas tl"OII 

tho Nobras:<n. ,o tho Jklaho line. 

'1'ho Garris-:>n ronntion extonds acroao r--:ansaa with but 

alight modification in the outhern part ot the state, auch -

�e thiolronlng o:r a ot its limestones. '1'b 118 lillaat, 

yary :ln tbiclmos■ from one 'lo t"ur t'eet. and ot llinor :la?onanoe. 

s ot 'them aro thick snd peraiaten-t enough to tona 

n'te vit.bin '\be ban:i ot out.crop ot t.bo :romtion. Benabea t'ol'lled 

by the l:I.Jleaton bocla are qu1:te not.1ceabl• alon '1ua blut:r■ •oath 

or Kansas Blnr near Vaubat.tan. "rbe 1'1nrl prollinent liaenon• 



lqer occurs about. 15 feet. belo the base of t.be tJret'ord and 1■ 

't�ce :f'e�t th1clc. � second occurs .lleaz_" '\h midd1e o� tha ,r.,_ 

tion end is one and a halt' t'eai .�bioke The third i■ 20 t'eet 
. . 

above the top �f' _t.he Cot,tqnnood.and.1s t'i .. and a Mlt' t'ee� 

. . . .

a't :the surt':fiC8_1nto small rect�gular blocks. ry �1m1lar.1n 
. . 

color �d appe_aranco to that ot �� Cot"\om,ood. 

�broUGllout '\he �l.� .ext.ant of the GarriaQll formation 

"tno general inclination of the strata is to t.he n. on acootm\

of a ol1ght. tbiclron1ne in t.be Flint Bills area 'the .-. Ujlr:mm dip 

ia to the northi::est. Tho inclination re10her3 14 t.o 16 f'ec't, � 

"ho lo, but probably t,he average t'or the h?le t'91Wltion 1a 

but little more th�n 10 to 12 f'oet. 

Ccm>ITIO .. s ()Jj' JT!">OSn"Ia�cr 

Tho shalee and l stones of the Garrison f'onaat1:m 

are marine deposits. cond1t.1ona der wh1oh thoy ,3 foiu d 

were not unl1ko �ae ot t.he P.ennsylnntan. 

1n Lo r Perm1an t.1111ea. Sediment.a wero -1nl7 deriwd tt a 

land ma&R on t.he aout.h. a■ ■ho by a thickening ot 'Ille bad.a Sn 

'Ulat direction. Th• GNTi■on t'onaatian "U11na ft'oll 1'5 t'ee, ao 

ot' Cot.t.onwood lialla to approx!Mtely 110 t'oet n rib ot' Oe.rriaon 



16. 

&-tudy' of t,ho tauna ot tho Garr1 on to tio:i abo a 1\ 

"o be 'typical ot a shall.a Z!18r1no envtro ent. It oo 

Bhalla eas existed prior to tMI dep�aition 

of tho :f'ormation• suggostod by o.bund.ance ot a:zltno. found 

bryozoans and brach1opods are t'lZrihor ffidonco. ot a •bll-llnw 

a'ter fautlQ. In somo of the oh.-uo layorc �zoaus ar 

tL"'lUoually plentif'ul ·o th in nl.lI!lber and spoc!ee. bra.ch101Jod.ae 

onpecially one ar>ocl se Chonetee p;a.nul�or, co r,ris t.ho grea'\er 

part of the 1"8WU. t'ound 1n the Florene. am.le. 

In tho Garrison• bads ot' e are prod/}m;lnont nnd 

lioestono l�rs. rQl'ely a:>re 'than tour teat hie.:. ot m1n r 

1mponance. O.tton a 111::G" sbalo 1s tound grnd1ng into a� 

11c19stono. oore otters as pos 1blo causes tor CDl�tea in 

lithologic charaoter1 C 1) orl'� and lateral shitting vt tine 

elastic sed.1monts trom a.s ot r _pid end o 

deposition; (2) slight rolat.t:ve ele ti:,n ot lande NJIIW :tine 

at.ro and incroaaing aup:,ly ot t rr1 us 

and (3) olimatic cbl_.ll&e such aa period.a or 

ta,1one n, beomaae ot reduction in C0.!)'101'17 ot nra

1. oroe a. c. •EnYir- n'\ t - -u�� I.U in :·ol'lb
eri • • Beprint tr "1:18 Bulletin ot ri Aa 001 t1on 

or p �lo ologina. 



lG. 

pooi-if.on ould bo re ricted largely '&o iho lands, al'hl'Da'&Szac 

th �nod!l or cupor•ardinor,y rain.tall n ibe l'lada 'f' 

s uil:ilent proviously drop:-,ed on '&he plains would be abifted iq 

he enlargad strcw:is to 'Cho sea. 

mother 1ntereot1ng feature o� �e llbalo dB :1• -sne1r 

1ation 1n color. Tb 7ellow and gro n abale be �ckar, 

bile the rod and chocolat aro th1nnAre bll"t none 'Ille lea■ 

pera1:n • yello and green lqers of ■bale p-ade fro■ 

0 into he 

11 tor, forming a diatinot broo.l: • eo �..;.r - o:>lor la concerned. 

'l'hoso ch.e.ngoa in c:hnrc.cter and mineral oc:alen"t are llO doubt du 

o a. Chan in 'tho 't Gt o-�...ut.o corrled into "1lo 1130.C• 

1'n conclua1on. the shaleo and limeaton • or ,be Garrison 

f'omntion ero depo 1,ed in a wide ad uall.Olr ept-oanillml..i 

• 1n mdeh conditions ere alaon·const t. except ror 1111p'I

o c1llat1.onn or t.be sen on a au rging and rging allore. 

COJPARISOU OF Fl/JW3JA NIP JJ{;OSB,J lt\lJHA§ 
•

Pl<rena. llbale o rl71ng 'Ille c°'tonw:>od liaenone 

conatituto one or "110 at. .t'o■s11Ueroua horlzona or 'Uw 

ndan. Al�ougb aro t taw apeaiaa pi-e■em tbey 

nro 17 abtmdant. 1n DJPlber. 

. .nuq or 'Ude rauna lli'&h it• l>und&nce o� 9112•!•• 

fEMU11ter, parlqa &rf • ceo,Ua pMQJI!• IS:9dllct.ua

ee1nS&PYKUI• ••ellt IM:&s•z,eta, anc1 other■ ao.a 1• 
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•o be iypical of' the Up.er carbonif'eroua of'� lliaaiasippl

Val.lay. COmpa.rison with 'tho tmma of "tba l>aunaea f'orma.'tion 

sh011s '\bat wblle the latter has aarq aore species• eY8Z7 apeole■ 

of the Fl.arena shale, wi'11 � exception of' possibly t or 

thre , ooours in the iiabaunsee formation. 

/J.n flxarn1nat1.on of' the f'a.una or the Ueonho 

it to contain f'oae1ls typical of the carbonlterous al.on with 

a ei:tturo o� opocios more typical of the true Permi-ln. So 

of the ohale lqers and '&h� dark g,rtq limestone beds cont-dn 

a ..,_ooudoaonc.tl.§. fauna 1cb is usually considered abarac\er1■t1c 

of' the nermian. Tho presonce of strata conteinln8 a �d 

f'auna led to the considere.t.1<'11 of tho t1ooo110 as �he lo\-;est 

formation of the d.ivis1on goner..i.11:, called tho r>ermo-carb:Jntrero 

An analylds of tile 1'aunal. chart e.t the close of' th10 

paper brings to 1itt.ontlo11 a. fim ooneiderat1ons o:,ncornins tho 

f'auna of the Garrlson-fornution '&hat are ortq of' nato. 

Bef'oro collecting ter1al a aep�Uon or the f'or• 

arbiu-aril.7 8'abl1 d 110 

1. ek and IJAydens All • .rourn. Eel nc • :2l'l aerie • Vol. -�zy. •
P• 3'1.



Cottonr;ood liuo ton • o ooO!)riso :\he 

1dd.lo end u por zoneo. Tho lino of soparatio bet:;een 'Iha 

ddlo and uppor z t cs � cir .tm at th bo.ce of a ono t ot . 

layer ot ohaly l oat one• Moh to bod ii Je 10 1n tho 

�:.:ww: od south of nnhuttan. 

ct.ion 

I\ a udy of •ho ta.una. rr tho tbreo zonos cllo .. u �t 

the l?l -:>re?l!l ceobor o the Garrison io ro t'oooil:lfo_ oLlS tl1-11 

oit wr the t,;,-.;or or the U_ por "i oaho od�. ..'hcrovcr the stul.o 

ha.a b e oXpoaod .... or oome tim • l. rec n ro ()f co-rly fA:rt•eC'\ly 

r f'c.ot ii:; tho proc n."uu loooa for.Gil� y bo � un . 

c;t'eetor nt!rlb r or good 01 •. osurcs. At l cal1t1::; e under-

1:,1.nr; cottonuood liooetoi!O l1uS boon qU.aTicd for buil<11 ..:a

pur oso::;• lr..t oi'f'ording {JOOO. OX!)osureo ot 1,ho tJ.n-........ o. 

Fifty O!)CCico 0£ ro c1ls t:-ore f'ou11.d !n thQ 

Tho brnch1opodo aro oot ab tl.n11t in nm11>0r but n�t 1n ci a. 

The n ibor of spocimeno of Chonot.os l[!DU11f r 111 � 1n exoeaa 

o h t·of r:.r.,y other opocioc. locul1t1as thin lq a 

d u almoct entirely of' those • 1 11s . ro b-•-4.· ·se-ra..o1.. 

s"'eciaons ot f)yc:'luctu p ?fdrp\icUl.1.tus • ...,._,,.;;;;;;;;;; .. aiiiiiio--�;;.;:;;;:;;;;,;;.•

�tb,i s;eace., e.nd QW9rps1 t 

1Dcludo t nty 1'!!e.."1t11'1od spcc1 • t.ha at

r·un. "bryoS> 

be 

F11J'\ul1 n:u-1-• tslcQ!p�� 5?:¥boEJ!£H, Thapn1 cua

monar&u .................. r1u11s. 1rn1n-1!.a�,n cte or 

••



o1x s. ocio ,. t,hich C'-""8 t_10 o�::t a.bun 

&n.;,Jiio itc9 ie eeoond :tn !'lU?:lCric...u. igportc.ncc wi"tll thrco voc1o■• 

st 

oo • n protoz ans. !UJ:ICrouo crin->1cl. Gtooo ancl cchi!l"i.d pla:l. s 

ar cont inod in� c�llect1ono. Tho tr1lc>b1tcs are rcp1 cn'ted 

by f'ra onto 0..1. a. single c�cciooe 1Jlillf.po1a e,pm:,nanaive

and a.re not cot:ltlon. 

'Ille .,. 1,er Ueooho proven o tho 1 �t fa oilU 

o hor-lzono. � thin bow:: uf roddish brotlll or

us 

chocolo. e cc,lorcd Gh::ll.e intercalu.tod in th �re yallowiah 

aroo on in thic zone A!ld sp o ns of QJobiv lwlSna DUll 1dp■ 

are o. 1'11 lvo spocios or beyoz-0an aro roc.>8D,1zede

Sop ,opor� bo1ng r pron nted by fours 

lopidodondroidca is l'l 

1es. 

The bracbiop 4a 

include f1 species 1 o a W¥lant. Qp )o• e:anuliter 

the -:>st c n no. e u-opods 

by one 1do.1t1f1'1blo speci 

1 •
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Tao tauna. tram th Upper lleosho does not aho.i llllCh 

variat.1on .frora th.l.t ot th lJiddle. Tho 

to tho Uiddlo are Aoand in tho Upper with t exception ot 

L. yentrlooqun. The bryozoan ore very abundaa't whil 't

brachiopods aro about tho in number. The peleC7Poda 

include 't o Gp cies. Npculopsis yenp:1cosa. and Allor1 

ubcunoa'ta. Of the oatraco6es, the genus Jonesina i■ reprea dad 

by o spocios r1h1ch aro fo.irly abundant. rwo o'Uler n r • 

horizon. 

Tho spocios contain.ad 1n collection 

"ho nn97lvcmian t'NJM-e • ry pociea. w1'\h t possible 

t00ption of ono or t o • hall been reported tro tbe coal •amaraa 

l 2
Boe and Ro era or G1rty' 1n '1181r :tamsal a'\Ud1 •• 

Th o1ght spec1os ot protoao reprea D\ed .llaw 

collocted fro tormationa in the ,eDIUIYl 1ml. DI• .... 

opocies ot bz7ozoans. which I 1dont1t1edt re collected 

3 
and d.oscri d by c dra 1D hi• r,aper on •rm coal Ila& Br'JOSO& 

ot Nebraska•• !ho brachiopoda are all ride nmpng to and 

al�hougb not pre ented b7 

1. ede and Ro ra. •coal

Sc. Bet Vol. 3e
2. CJ1rt7, a. H.,

U. s. O. s., Be iM'e
3. Condra, a. • ltfllecoal

ol. 8m'Yo7t Vol. 2, �. 

ap cf.ea �y are nearq all 

:anal 6'1141• ••• It • llllY.

l'll&tion ot ••

Bl'J'OSi:> �--.... ... 

2.



abundant in number of' 1nd1Tiduala. poloC7Poda ! JlllO!loP•1• 

ricosa HoJ.l and Allorigme apbcuneak k and Hqden aro repcrled 

by Girty tto the ,e oka ro t1on ot Oklaho • Scbizosto 

t�loides Conrad 1s tho only '1-opod Which I bAYe to d and. 

is a Col!ltlan one 1n . Pennoyl vnn1an. 

In my study of' � ostracodoo I haYe en�n�d range 
1 

of certain specieae tttn\ colleotod and des�bed b7 I91igb� 

froo the Renri-etta fo tion in 

ijoll1na and gonosina. found 1n 

two apociea ot 

terial appear � �1cal

f' "11o L er Permian as �e7 haw not. been reported fro lower 

f'orr::at1ons. 

In coµ.cluo1one � � ot tJle carriaon tor.a.Uon 

OJG no lcod difforoncas t'rom the tmma or �o. PB�lYBDSan. 

Oond1i1onG ot onriro nt and to ot 11.te 1nbabSUnc t.be 

as oant1nuod CA il1e 

Lo er m1a.n. 

tr Up er :'emUJ,J1wnSan into 

le I�igtlt• .1. B. •saae nenn117lftnian Oatrao->da■ tr 'Che 
Benr1ot'\a �rmat.ion ot Eanorn M1■sour1•. JOlll"ll. • 

ol. 21 No. 3J Yol• 2e No. '• 



RXStrm1c· P/iL�O:!T L0GY

p OZ�A·. 

ly culinidao ller • 

SUbt'i ly :&Usul.1u1nao 5'al'f' adeld.Dd 

nus suli Fi cmr 

FUsullna de 

ohell r thia poc1oa io ra.t r long and al.ender, 

ellip cal in OU 11n • 171th "110 onde -0 what blunt. An ax1ai 

• a ion cho\70 the ·aoP'Cl b1gbl7 f"lutod 'lbroughoui. !he all■ 

ere thin in ''tho first 'lwo rls. flle apenure la narrow and 

th3 wmal.·o.ngle J... i'bo proloalll is t'airl.7 large, •aaur• 

in· d1tlllllter, 

1s considanl>le variation as to size aiaong ST 

ocicann. So • oZ tho • • er speciz:iens '1sured ab ut ,.& -. 

tn longtll 1-lo oe-,,:.-JL,L of 'tho larger one 

In so or·tbo lar or to t relatt 'Udckn as enenda for 

o. cvoator c11otan �award '&he ends ih:lD 111 ibe .. 11er t'om.

1•:hio oecies :la atr.tldneJ7 111co·.za. lopgiff11le:ldea, mt

1 

d.e�lo nt not due 'lo cUaorph1 , and 1■ tro■ a hisber· bori-. • 

B,tnp and d1strtbut1an--c-:>n in 'UM Jllonana abale a'I 

.llftnhA�tan and Cottonwood Jllll■• 



Oenu lr:l 1c1 o Girty 

ft'1,:to1to �co us (Uaek and Bqdan) 

11 is C'V'P.'1�1'11inly larga. about 10 .._ 1n lenclh 

in en a o-rogo cpoc ich· I au,t1111o�1d exce._. 

d "h1o by ab ut fiv., of a. or&Une ot 'lhe llhell 1• 

apindlo-sha:pod 1th mth r bluntly- d vonl.7 �unded end.a. le 

spec1oono o� th9 o1011Fto �, I 

observed o no tmi.ch aro cooparati ly :..rt and r$er ,bioke 

y o ho op cim.ons. aro so all pre so d �t.. they J ney 

iotinctly tho fluting ot tbs antethOca. 

specimons which I aade • I 

o un•cd n1no lut1or.a. ,U.1 :>trod rr largo proloeal ... , Wh1.Cb 

is qu:lto ch:lraotorio ic of this spaa:lose. 1',lle �need degree ot

pt.D.l f'lu:t1nG is ry cons,1auoua. 

!"I _ and di ribution--Up:,er Oorr1son abQ.los u llmillllL'&' 

l'Ba117 Tex1Ul.Gr11dae 

Germs Cl"ilr->dcalll llar 

crtbr�oaaa 'bl"aq1 11:>ller 

fte teat is 0011po■ed. ot ■ovaral ahallben, 'bla.rlall.7 

d �ougbout lhe leJ111h ot Ula 1ndJ.Y1d&lal. flae ...U 111 

1"'1n ly aronaoeou■ and partor :ted. Aperlun■ ill tu earl.7 por&1�a 

aiaUar lo those . ot xtularlae AP11mad al:ll at imlu-

aarp.n ot 'I.tao chaaiber, later 'benoatnc lipl•• 



IO' cSaana cUtt' r troa 'lb8 'tJpe to 1n betnc a11ptl7 

lor 1n s1zo. Also. tibe iber 1n some are not. qui\e ao 

1ntla:ted. The7 all ahow, howewr, 'Iba cbarac'ter1st.1c bl•rtal 

"""'-,.-wc1t>11:uai::in.t of t.h chambers. 

Th1 genus ta cUaUnguiobed tr Cl.1MCfllll:1ua :la 'being 

bi rial throughout, but. 1s ■11111lar 1n bo� out.line � �• 

rial part ot' Clfrwecellfna. !be cballbera are a>ra tull and 

rounded and not. co pressed. 

.ueas1.1N111ent.s ·or three S!J&Cillena troa t.he aarrtaon at. 

&ailllC't.�. LenOh, 1 -· I 1.2 -. ; o.9 -. J wllh 'the awrap d 

• 

Ge a Cliaaca,wSna JL B. Bnlq 

C:l:t•CRWPSna an't:tqaa L Be Jlrad;y 

Plde JIIe t1pra■ .&, a.

TM 'ten :!11 elongate and llllbcylf.ndrical with tlle early 

Clll:u:al:>er biserial and tbe lat.er ones unl■er1al. Sepant.■ _.. 

a rous, with t.be nt.ure■ enernally arked by d.epre■sad 11.nea. 

AD a.perture ar aewral irregular orS.ftoea ocom- 011 'Ula f'w of' 

'lbe tend.Dal segaent.. 

apeciaena :In -, collection ahow a � raap ill dsee 

SOiie or 'Ille largest. one■ •uared about. 2 -. 1n lenp.h 111n 'lbe 

11&Jorit.y are about. � 'Ibis dze. A tew apec:1allna ahow '\be n•JJ 

or11'1caa ocCIUTing on the 1'ace ot the 'hndaal .. .-al• � ill 

nearly e.-.17 oaae � 11111&11 opeatnp an ob■aared by aavlx. 
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r comprassod or l!!l.,,atulato, una 

is ey pronounced. 

pe of tho tat 

Ban o end distr1but1o .U>unannt 1 ore 

a.ttEUl and C:>t O od 1 • 

'i' 

pracs1 

orsc.l Eido • 

f I ,tJit 

1 lo on 

c :bar • . 

F Octllaz:m:dnidao 

1na. Sclmbort. 

lo 1 en. n.

is rochotd, :bglobular or plano-con L 

U1cuo on tho nu.t ntral dds, tha 

D ·ron(Jly o:mve::. 2'110 lnt'ia d 4 

la c nta.1n1ng considorablo oe nt. !lie 

d :t. t.ho 111c.:i.l gin ot 'Ille lad-to d 

r oarly all or tho spoc1D ns 1n .,- o lleot1on are 

baJ.l ho typo ro • TheY' appear to be lllldo· p ot � 

th lor onaa ot eqUAl ■1•. £111.n� 

olnll.ar sbapo. o �odor side. 

This poc1ee ta s:1a11ar to '&be aore 

rtna. 1'h t 8' 1a up ot r 

odern '7P•• 

po'bo e N 

� exetrftt1on or 'UM> "nt.ral aurtace 1• ■1a11ar � 1he aelrU1 

wnibulo or Globigerf.na. 

to t.1on. 

ge and d1 trtbu ion--c::aa■on tbro out� 



I., Uy Orb1to11n1dAo 

Qonu To't :taxi Ebren rg 

Te"ira'6xi IW1x1mo sebellwien 

1-l�e III, tigurea 1, 2. 

T · "&e� 1a con1ca1 • :In sba.90, cona1e,1ng ot o. prolocalml 

lon �e econd chambor, la.tor 'lalltaa· p fll� lonp.te, 

sen-'tic iber • • • The apenure 1a olonga.te, loc.:.ted at. il'!e 

{P.n of the ib111cal ·border ot tba cJJalabar. 

• I on of' • pecim ns sho , flD7 mrked dltterence■ rro

,ho ypo fo • Thoy dittor trom L. ,., aeotrochlla 1D beinC a 

11 tlo largor 1D diaIJ&ier and the apex or· 'Ule teat. not ■o uarpl7 

formation .. 

consiotin ot 

�• palaeou-oclma (rJll"anberg) 

os d ot a&Ter-..il conwlutiona, eaab 

ents all aon or leaa udble on '&he exiertor. . 
. 

Se"'t �ion is Dltllciaml4 � al1ghtly dei,reaaed or exca :ted. 11n••• 

s ot ap oimena both � and -11 

• 

rathor sµarp a.�•x 1a not 110 prollinent. 1n aoM aa it 1• 1D 

otJI ro • ne rt le■■• 1'& 1a '&hir. cbaraal . llldab ad1l7

�at1nga1sh a 1 t rro L. pz:1¥-, 

and d.1■'tribut1on--flli■ ■peel•■ occur■ at 

h�rizono aa � px1!!f � 1■ le■s aDl:Ulc:IIAn't• 



JICBINOD: 

Stibpa:,11 P �o zo LMIClalrl 

Olaaa 0r1no1dea llf.ller 

are TOr'T alnmdml't ln all or 

"118 shale l8'7er ot 'this to tion. I did not find arq 

cr1no1d o t. :tit. ia 111poes1blo to aaka :ldentU'icat.ion

or nera Gild. sp cios. According t.o Zit.t.el'• olaa■U1c&t.1an, 

'Ibo only crlnoids tound 1n tla.Pend.an 

"118 r, ly no�or1ocr1n1dae. Uidoubtedl,7 �oae at.ea tl"apent.a 

long to o or th species ot • this 1'md.l.7. 

Banp and d1atr1but1on-A dam 1D bo� the •on 

d Neosho 

Cit.7. 

I 

CJ.a.as :Cch1no1d a Bronn 

Qrder erillGboechiDof.dea IIDCo7 

aa1ly ArehAeocf.dar14u lic0c>7 

Gmmll Al"Cbaeoc1darid1■ IIOC07 

1D -, coll oiton aewral plat.ea ur wriou •1•• 

abaft• ot the aplne• which I n _.. llroan awq, ao 'Iba� I 



• 

ablo to dotorm1ne tbe length ot 

lo:toral spineo. The oc:ket is deep• de and a.>oita. 'l'Aa neak 

1s kad \iith a sl1gbtly ra1 ed ring. l'lh1ch ia tinel7 nriated. 

longituclinal.11'• 

This s ecies �esOI:ibles r.cbjuncrinua eiz in p ral 

outl1no and tho prosonce ot granuleo around t 1'1111 ot '\be plai.. 

s 

long. 

12.5 

of plates ere conoiderftb)7 lar r iban ill •• deaari d 

y and d.if' _ r 1n boing tton .s • to 2.s -• wider 'lban 

lloaouraaento ot 'tbreo platess Length, 13 -•• 13.5-., 

... 16 •• 13 

Garrison f ra::>.tion. 

MOLWSCOIDEA 

Class- zo r'Jlrenbers 

l'G111ly Fi�ult,oridae Ulrich 

Ge 1'1nU11 po lloCo7 

1-tulipora carbonari& Ulrlch 

Pl I, t .,_ 

rbia lryosoan ia coaaon in both and. lip 

1' 111 a "ypioal incrusUng to and -� 'WIT tlda. 

In one ot 

1. G1n7• CJ. B. •JIUma ot 'lbe
Ue s. G. s., B. N4, P• 3?.

ka J'onat1 ot O�lbllaa•, 



r1 to a stand out. as prcminant. r1 oa l>::>ut. t.wo-tbirda ot' '\he 

'a:, und the op nf.ngo. 

she o l.erge veslcleo t. n the apertureaw one ro be'ht� each

opening. Tabulae pasz across the t.ube. abou, a t.ube•• u ... ter. . 

• 

This spec1 s is d1at.1ngu1abed troa L pr"cll} if'V, ■Mk 

- rouo dia.pbr ..l. 

a1cl a d 

across t.he tu a. n cUtten troa • ndpt>r 

CCoy in having ono inst.sad ot ,.o aerioa ot ftaicl•• MDT011n4• 

1n ca.ch zooec1 • 

go ..-.nd d1str1but1on--co on 1n tba Lo�r and Upper 

Qon-ison at. l'bnhtrtt.nn. Cot.to ood Balla and SVong Ci't7. 

Sll'bordor trepo■toaa'ta Ulrich 

F8111lyBat.oat.011ellldae Ulrlab 

Qmu aa,ono•lla Ulrlab 

Ba'&oll'toall lela Caadra 

The soariua ot t.hl■ specie■ ia a nao■• t'ona wi'\b 

alonder irregular branohing "'-• aapp:>rted 'b7 •••1 

expansion. la. � ill repreaent.ed ln rq oollea\1cma 'b7 a 

t • ne trapent.a. aOMWhat. wea"-red ld'lb alaon aao th 

�--



A rtlcal section �u one of my ■pec1aena � lo 

ZOOGCi ben<li g b° the cen'ter 'to t surt'ace• with Udclam1nc 

of !10 al.la ar tho �ertur •• J)laphrapul occur 1n a t a:,oecda 

'lbis tJt)ocioo 16 .;,ften con.f'u d w1\h aaL
a....

l
a;
e.iz.l-:.i.iiiiii.

-:;::...::::;;;;_,

1· 
1: on· account of 'the prenonce ot a. ti large acan�po ••· 

I ia dist1nsu1sh d �o i e luttor by e n cJ'llndric..il 

• l a.peJ"tllr€)a • 1de f.ntenpacea • .and thin ••

u ron� city•

Gem111 'fabG11pora Young 

'1' mlip!>r& dlatana (Condra) 

tlh1lo the z:>ariua or ia.. diakna 1■ raall7 • in­

crustlns expansion. a· f apeciaena haw an t und. f/C � 

ramoso tom. I have t'ew apeciana 1n rq oolle°'1on wh1cb I 

rofeXT1n to 'this "J'P8• 'lb aparture■ are ll1&bc1rca1ar aD4 

ob rved a t'n large acan-\h pone &I ■ca of 

the cell angles bU" uiey are n-�, eo1aon. wbll• -NZ'OU. -11 

ones surround th zoeeoia. 

T 1• s eci! a re■eablea L.12&e1 p llc>pn :la )l&'dq 

111111 �c)ugh larger a d l•• -�UII 1 • aoaza1.bopon■ 

■ bel tbe •oeo1a u 

le C drae Cl. • "Coal llel,._are Bl'JQSO& or Ha-10-----• • ..... 
a.o1. surwy. wl. a. r>'• 1. 



11 a in tho call anglos. Tho pres nee ot 41:.1-,brapa also 

d1ot1nguiGhos 1 1'rom tbl a!'ocies. Tho ae f'orma coUeo'94 

by conara·aro About s1 ot 't old gro 1th of BL 

lcm1dodendrc1dos, b t can d1artinp1ahe6 1'T � IPlabe• ot 

go and d1atribut1on....:.A ta ■peoiaen■ ere 1'0111141n 

tho Floreno. shc:ilo a.t 

Tablllipora ho'leropora7 ( Ollldra) 

·1 am prov1s1on.allJ' referring a ta shll ft"apent■ 'lo

tbio specio�� condra•s original deccr1pt.1on ot Q1a ■peoie■ 

1s hat ot a n1vo or 1ncrust1ng soari • 

l pidodondroids11e !'%1 d1at1:lgl11�� te ture �n ch I 

basing my 1dontU1ca:tion 1a 'I wn.mtlon 1n •1 ot lbe 

oecial apertures� There �PP 

nt ot '\h oponinga; On 

�ions occurr1ng o 

incoru3?1cuous. 

the surf' .... 7anWr17 

aooecial penure■ and. ill tlle t 

the 

of' 

Ulriob dUhn 

aaSnly 1n 



Ran e wld. d1strlbut1on-naro 1n the eoabo -lber. 

T_a. lipo� carbonarta ( Ulr1cb) 

7! :ts .is the st co on spa,c1es ot this pl'DlB t.o be 

f'ound in the Garriaon tomn.tion• and ta about a.a a:tandar4 

El.El any or 'the othor beyuzoans collected. one at ibe 

spocimena 1n my collections shou aq aarked ditterancea froa 

l 
booe doecribed by Ulrich. several ot rq apeo111ens allow 

la,raer and more numorous a.can't.hottores t.ban oihen, ea:,ecSal.J.y 

the 1 !.l"gor forms. Thia dittorence 1n size 1■ probably c1WI t.o 

turo gro\·.rth and possibly so ot the specimen■ IJA'Yo bMn 

S wrlll. cross s ctions ff acat ot the apeoimna, wblcb 

I do 9 sbou tho same dist.1ngu1■hing charaoter1st.1ca. 

Diaphro.{9:18 aro very numerous in-Ula mat.ure zooecSa and oocur 

about 'lub 's diamotcr a. .. mrt. 1'he di'Yido 

'lbe thickoilOd portian ot t.he la ot 'the ooeoia 1• IIU"ked 

by a sories of J.11.nute darlc a,:>ot.a. 

Garr!son forma.t1on. 

Ta.bulipon ll!)imllo• (Bo ■) 

In all ot na tile larp acanlbo"10na o 

:I the o-called cell anglea proJeot � tba aurtaoe u 

prominent spine • Sllflll•r t.hoporea an plac:ed alone ta. 

la bat en � ancl•• � do not. abow -,- 4etilllu ...........-. 

1. Ulrich, . .• o •• ol. sarY. Ill.. t YIU, • "31 l. III.



In so ot my opoclmons I h�ve not ob erwe4 any ■opon■, 

hilo a fe have so very small onea. All of itae apeoi•n• 

in coUect1on are ell prese d and show pr<ldn1u1-&1¥ 'UM 

cp ne-11ke acanthoporos. �o of ihe acant.hJJpores are ■o 

conspicuous that tho7 oan be dotecte.d withoat. 'the aid ot a 

lens. 

1nni1s npecioo 1s similar t.o I,. gMoeuia •me•

The ecan"thoporee are ore roua and '11ere 1• a p-eater 

contract bet1.·:een the large and small acan"thoporea. !ban 

aro s1:r ins oad of ten aperturos 1n a apace o't ,wo • • 

Rongo and distr1but1on-. r specimens were round 1D 

Family Peneate111dna H1ng 

Genus noatelln Lonsdale 

:r.enestella Jda1 Ulrich 

Thin renost.oll1d species 111 ""fC7 cCIIIIC'n. 1n the He ouo 

iber of the C.arrisun ton:i •. tS.on. All of' .-:r ■l)C'CSMDs 

straight•branchod with fe\ b1:turc..L\1ona. T CU'faa 

:ppean; as a re.int lino on aoat or tb8II but :la f'a1r17 

distinct 1n a re . tM or .. u 

opin s on the oartna 0.12 -• �. 1be d1aa pSalll\■ d 

not ppoar quite de thos 4 IICl'ibed. b7 Ulrich. 

1. Renopora . 1nulo gen, . llli.Y. •, IX. • • 11 
PP• 1-■e, pl. IY• 6.

2. Olrlch, .• . • • CJe 1. Slll'Y• lllu YIII, P• &ale



In nearly every cpcc1mcn th0. a::.,ertureo occur, one at. eAch end 

of tho d1soep1ment and onG o.bout equ1-d1etant from each 41■H!>• 

lllEn.t ulo s the tcnostrula. This &>oa not. alr;ay-e hold tne 

-on oOiile brancheo Just above a bU"urcaUon. 

Closely :rola.ted foms aro £1. HIM Ulrich• l,a. l!Jlbo,"­

Foo�"o end Ea. !J1nUl.oJ.�a.. L. 'tonax ?'Mls largor cell ...;.:,er\ure■, 

larger and uore ell1ptic:!l fe.ostnllesa and a diattnct., 

prominent k9ol. s12Snulo�a 1o moro robust and nth te 

zoooc1a. � 11.c:iba'ta b:lD narro.:er tenostrulos. a wi r keel 

r. • rous fra�ents ,. re f'ound 1n the alddl• Garri■on

a't svong c1 ty and 1n the upper Garrison aouth ot Menbat.tan • 

. - nostella l111ib::it Foenh 

Tio epoc1oa so closely ro les z,, mf.moa lbat a 

o� ey opoc1nous ap!:)1;:ar i,, be noth1n{; more than varieties or

cnrina ith u ro,:: ot spines about .2 • 4p:u"t. '1'be ap •

arc as \·11do u.s tho "'1r1na but on s apeciaens �7 ha: 

• been om do\,Ue a.ppe.:ring 10\ 611111 broad. !be apert.ures are

The branchoe on the rmrw• � 

c'\rto:t. d and 1n so spocimon '1 di ep 



35. 

�r1at1ons. Tho :tonontrules on t.he reverse are aare Marly 

roc\a.ngul.ar ha.n t'lith 1thor .L. t nax or L_ ld.ll1ca. On, 

ob roo fa.co t.hoy aro about , ice as long aa wide, aod1t1ed 1a7 

the slightly exp- ded d1scep1mont.s and zooecbl apenurea. 

De car1na• lightly �a.ch1ng &pert.urea, and proatnent. 

to aparat t.ho species tt' t7P10,;ll, l::,t. ldldca 

Ulrich. 

Bangs a.nd diatr1but1on-BAre 1n '\he J1orana �• a, 

, nea\ella tenax Ulrich 

lat III, :t1gure 3. 

Jone of cy speoiDens aha.; 8Jl1' aarkad difference■ tr 

l thoao deocribed by Ulr1ch. Tho atr1o:t1ona OD '\he n rae

rac ot so e ot the uro prominent '\h:ul OD ot.bera. 

The dis opiaonta are short but. ride• l51ldng t.be f'enenrulea 

llipt1c:.ll. on t.h reverse. Zooeo1a pnerall.7 occur d 'Iba 

-ends o:t the dissepimenta and one bet. n. 7be apenure■ an 

not as large as t.hoa of' la,,,.,,._. 'Iba aplnea on tu car11u 

or so or tho ep oimans are &7 obacure, :rin proba'bl7 

been om o:tr. 

Tbia speo1es ren•bl a the rona Ia, 9Q10teu9E!t& to 

ao xt nt.• but baa a 110re pronom 4 Jmel wit.b t apine■ 

and not quit.• • large d1a■epSaen,a. 

1. nea�ella t.en.J.X U'lricbe Qeol. Slll"Ye Ill., YIII, P• &M.



. Ran30 nnd distribution--CO on 1n 'the Plorena 

Fonestella·apf.nuloaa Condra 

This spoci B la represen'tod in '1117 oollect.iona b7 ...,.ral 

·1'ra�ents. All ot' th specimens ho-:, ibe chara.cter1at.1c

lo.rgo spinoa on a. dot'init.e c:1r1na, and 'th l sooecia.

The spinoci aro arranged so t.h::t one occurs· near t. 

each d.1ssopimont 1itb another tween. 

COndra
1

1n his origin.!.l deocr1pt.1on recognizes t.w� 1'01'1111

of 6Z"OWth. nca.a of h1ch 11:\ strong br.:inchea (.-Out. tbelr 

oun d.1amotor a.p:irt) • tout c11_eaep nt.s, and reot.angular 

eno truloci 'tho o"Uler torm 1s ore lax 1n growth, :dn& 

1dor ronootrulos, 1011 a.a 'thinner branches and diasepillmt.■• 

sr>oc na belonging to the laa't named t'ol'II at. tir■t. 

claso1t1cd �G ia., senllenais Ulrich on account. or abar -1cien 

or 'lbo reverse f'aco. As aoon as 1.he onene waa •em• t.be1'
. . 

wor �rroctl:r. ttlaced. L. penl ( . ek). an ... � t.•4

spec1eo• res bles J!.a. splnuloe 1n pner..ll aamwnt.a 

:\ bas very thin, depressed d1osap!J18nt■ en ill r•• rae, 

to'IID4 

1n tho Florena shale. 

Fene8'ell grao111■ coildra 

t'ew apec belongin t.o 'Ud■ apec1 ■ .... tOIID4

in� nor n· u .

1.. neat 11 ap:lDulo Condra. Oeol., DX9 • •• PJI• 

3'!'9 3'4, pl • . 1. i&-e.



37. 

i'he distinguishing ch...r ct.ors 1n L. p-acilla are t.he 

straigh:t. branchoo and f irl;r long feneslrules. n. obftrn 

t, co ha.o a v11do carlnn,· v1lt.h rounded ■umait., be . .rin u r:>w 

of amall, oharp, conic- 1 eplnos placed about. .22 •• ap-1n, 

The reneatrul.es a.re �u1to regular 1n torm, eubrecbn�, 

Tarying some 1n d1I!lonsionc 11th different condition■ ot cro,;1h. 

1'110 zoooc1a are placod 1n t.uo al:t,erna:ting r.:..ngea .,1th 

'=> eratol.y prominent p r1.st s, set. clo in qaf.nat. the 

of' m,y pecimens there are tour zooeci_ 

'to 0 f'enest.rule ;bile ln others Ulere are five. 

This cpeciao is similur to L. dent.at.a Ropra, but la 

not so largo or robust. 

go and diotribution--FJ.oreru abol.e at. 11111ma·t.t.an and 

C;Jtt.om·;ood Falls. 

Fenastella blnodat. Condr 

?late IIIe t'lgure 21. 

.
. 

collection contains only a a1ngle apeof.JieA 11111Gb I 

identU"ying as '\his species. TM chiet d1at1noUon ,o be 

noted is t.he rather broad fllld rounded kael Maring an al� 

na:ting double ro\1 ot compresa•d bat. praainent nod••• fll• 

nodes on 'IV specilllen are not. qul t.e 110 JArp or u •1• h4 

1 
u 'lhose fiGUX'Od by Candra.

1. neatella blnodat.a. condr • Nebr. Qeol. SllrW7• TOl. a,
.>�• 2e I>P• 06-67.
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1 "Thi specios, though rolated to lL oyat.lpora a,pn,

ch ba.a a. ra.1-ood are and no sp1noa, la Yery d1attnci. 'fbi■ 

spacios 1o noar lZ&. coprad1compagt1\1s Condra, lddch haw

a sl1gh�ly b1nQdo:te app lmc , but ls d1aUnct on .account ot 

tho cturactor and n ib r of aper·.uros to the tenenrule, and ihe 

moro definite binodale arro.ngeJ!lent. ot lar r nodeaa 

faces are very d1ss1 l�. Th pr1nc1p� charac't 

spoc1cs �e _found 1n 'U1 doublo. roa ot al�t1n 

or W■ 

II OD & 

Rango �d distribution-A a1ngle spec n \',U collocted 

Genus Thnmn1acua King 

Thamniacus oc\onar1ua Ulrich 

Thi palmate-:f'orm ot bryozoan 1■ a co n to■sll \hl"Ollcb­

out the Garrison formation, /\11 or 87 ■peoillen■ ■her.: \ypioal.17 

'Ille obaractors assigned.to th1s.apec1oa. 

The o1rcu.lur apertures aro arr: d 1n a lo tY41na2 

aeries botwoen obscure ral d line■, and in •re or 1 • 

rogular di gonal aerlea, The pel"i■taae r1■ • about. 

ino�mplete nt lt.s lo,or 1a1rg1n. 1n . 'bec011Sn1 

obaoleto belo. the a.p rt.uro ao aa t.o enclo .. a. t 117 

aarg1ned olrculur ubov . 4-pre■sion, 

1. l'eneat. lla. b1noda1.t! Co!IC , bre Geol. Slll"Te, TOle 2, 
-�- 2. pp.e&-e?.,

•



1Ulr1ch dotectod 1n SOIia or bis specimens a 11111111 pon

at tho bottom of thoeo dopress1ona. I� not obaerftd any 

such pores on my sp c1rlens as· all of the deprossiona ppear 

to bo partially fillod ,'1th m:i,:tr1>.. J)1 some of my apecf.Mna the 

pcristomes are qui to prominent \~1h1lo in ot.hera t.bey ar ·om 

dotm and al.mos obscure. 

Ulrich• s type specimens t;ere collected tro,a the Upper 

coal Moo.auras of Gr en ood cowity, Kanaae. 

Rango and distribution-Abundant in all the shale 

lqors of this form::i.tion. 

Family llcan'lhocladiidao ?J. t.lel 

Genus Plnnat.opora Vine 

Pinnatopora pJrif'andpora Ropra 

several specimens possessing the aora or lea■ clisUnoUn 

charucters of � J?1!1.form1pora are con\ainecl in wq oollect1ou. 

Somo of specimens h:l.ve ore prominent. apine■ along tba 

mesial corino. t.hml 1n some of the o'\hera. flle aa:iller ■piDe■ 

are found on the ore -r:e.ithorod apeoiaena and IID4oub'le417 .w

been om do; n. Tho ■pines occur about o.,
2

same aa 1n those figured by Roger■• 

l. Ulrich. E. j• • lll. Qeol. Sllff. '901. 8, Ten, P• '12.
2. Pinna:topora p�:t'ond.pora BPPr■• lQula. Un!Y. • IX,

No. i. P• 9, �l. lle a, ea.



o. 

line and size• but dooa no"t shO".: a tril.1n.Lite c�rtna v 

obveroa f ca. 

Range ond distribution-co n 1n ihe Jeoaho -llber. 

�innatoporn tr111ne_..ttL • 

Tho hroe 1 l lines conat.1tut t.ho principal 

d1st1nB\11olrl.ng ch3.r cter or 'Uds apec1ca. flle ■l ot the 

clrib a ell as tho n her iJf plnnae SIi a cl, 

aro also portant. The o rse f'ace of' all ot '1111 ■peclaena 

oh 'I ry d1st1l1ctly th three tine ■traight. line■ oa 

tho canter. the ed1an on 1n �1 apeciJlena being ali&IIU7 

th otrongor. 

According t.o eek' •aaure11ent.■, t, ·•e •11:bt and 

nine pinnae ore given ott on ee.ch sldo 1n J. ca. �I'll■ ot 

tho SGme spoo1os ob ernd by Condra and Ulr1oh Nn to 

°'o ha.VO tw 1 n1rmae gi'Y8D ott on ■148 1D 

o� l cm. , as do the spec na .h1oh I ft e:ree1n414. J 

lb obverse f'aee■ ar eo ob-:-aured ,;1th tr1x ll l 

ossiblo to determine u UM■ , ■o 

r1ot.1c or thi• le • t. 

d d1 tr1 hw t 

in t.b •hal • CS\7. 

1. Glaucon01119 trill ... k. 1a1a. Pal • • 

11r1, pl • .,. na. •70



Pinnatopo� young1 t Olrich 

I provioion..4).17 r f rr1n at specs.ma 'lo 'Ude 

spoclos. They ore all of a aoro robust. _tora than 'Iha t o 

pac1es rovioucly de en d. The 111<1rib l• nroag w1'11 t.u 

nvorso side broadly c .1n x and tin 17 dr1at.ed. Tbe obWVII• 

taco 1s r_ther :flat. 'th keel bearing node■ a'bollt .a-. 

part. 

la specios 1 clos 17 a.ssocto.ted wit.h p. nmi llllt. 
-

in d1ot1ngu1shod by a thic .er midrib. ahoner lahral 

anchec. and longer zoooct • 

Ban and dist.rlbution-l101Uld 1n t.ho lo . lliddl• 

Garrison forca.t.ion nt strong Cit.7. 

Sep,o:,ora bl■er1a11■ SW lo·.· 

Th1o in on or the aost c1om:aon br70.so::na tollD4 1A tha 

lo 1er nd.nn. It 1■ 11U7 recognized b7 'Iba ..ii •d..ll 

carina on tho obvara tace carl71ng lone and. pl'Oldneat. nodaa. 

oat ot 1l(T speciaana are ■o .. 11 pn .. rnd 

. 1no-11lco proJectiona wr7 plaiDJ.7 w1 ibou.t tbl nee4 ot a i-. 

Tba branches ure ne;a-1:, p lel, illareadnc lD nmlN" _, 

1nterpolo.tion or by lateral d1Y1■1on, 11111:>ot.b or dri&wct, 111 

tow cce■ao17 pores on 

■peo na 'the dissepillent.s 

nwr• t • � aearl7 all ot ., 



:ve as acceoa ry y,or a on 'the wrse faces and bu olll.7 

" o  rooo of 20 acia on the d1ssopSaents 

�bre • - I ic dist1nau1ohod tr-J k l>quadrau 1Jlricb ill .._ 

"lelop1ng n ranch s by 1nt.erpolat.1on d :hr cUTlal 

ins oad vf b1f'urcat1on. 

Range and di.str1but.1on-A� in b� amlben u -U. 

Se!)t.01')01"8, t.1p ra (Bosen) 

So ral frac,nent.s ot 'this apeclese dlnlngu!ebad 117 tbe 

re ereo to.co coverod n1th 1'1ne longit.udinal nr1u and 

circular poreo. with od ell det"ined peri■,Olllt■e 

aro contained 1n colloct1on. Allot' '117 speoSMn■ oont0111 

to "ho orig1n.al. de cr1pt.1on 11ven b7 Ropnl so•• ho enr. 

ore a 11 ttlo o ro � i.ban others. tile obWr taae llllc,.. 

a rounded c.ll"1na. with 

0.35 •

oies la clvaely rel�wd io Se -,tonora 4N1plm 

Ulrich. ut dUr rs 1n ho.vin eipt lndead. ot , w \o tldr-

,een later l ch s or pinnae n aab alda ot tbe llldrllt la 

p cl rlM 

did noi 9'11dJ ,11e Lt'btwn• faN 11114 tallH

1. f'linna:topora "lpo Bopr■• DD•• UIIIT. QIIU"I• • n, • 

1, n1. nx. 2. 2a. 



o d1str1.but1on-co on \hrougbout t GozT1■

ro :t1on. 

ft'o 

Septopo plnna\a Vlrlob 

I 

poc ns longln to \hla apeol•• an alaod lib 

al. portions of§.:.. b1■ert la (swallow). tb1a to111 1a nprud. 

so o :tho no\ ropre ding a lopoal a:,eote■ Udillc'I 

_,,_;;,_,;r.=,;;;==,1s=:.:• � 1pff i 1n all ,z-c>llUWly a 

1s pl to tr. nd co ls:ting ot om or IION 

oarinato r1 th .. 41■■ep iaml■

rel tt -11' lar • and 

with 't o to Dino p 

are or-ton t'ound :'t con the sou cial apenare■

t< • \ur oft n occur on o\ r epec1e ot tu 

1'911 

d distribution-Ari a,ecdlllaa. 

lo Br d d.dle G4n1.aon \ Slrong C1'7 aD4 0Dl'lomr-x>4 

&eplopora ro la Vlrlola 

1'b1 specie■ 1• re ■ede4 m -, U.alloa - a fn 

1 aiaf.lar 'to .u.., bi■ r1a11■• SIi ftlll a cll■llllo\ lalel o tall 

arin row ot prollldnen\ node■, 

41• opilllmt■ •



7. �stinguishin cbarac\

robuot. appe one • he prcae 

an a.ch d1os p n:t. ond by' t. 1 

ot 'lbe ap oi 

apactwms lbe 

pores are o ... ro 

feaiure "3ry pl.a.inly 

on o dissep ents. 

11 aa 'th tire 

1n 'Iha Qarrlaon tor-

llbo..,ora lepld.odendl'oidee • 

oooibl7 tdth t 

apec1oo S.s t 

eosh? 

l 
Gk's 

r ot 

COndra. ollected � 

•Alllraam 8!:d pla.ced

condi 1on1 2e old 

xc r.,'tion or la,. biprlaH• tld• 

Uo • 

•4 

1,. 

.... , 

1. Bbo opora l pldodaAdroidaa IIMkt
pl. YII• a.,.«'.

2. Condra, a. z., eo

...... Yol. a. p'I. 

•



' . 

i 1ncruo\1ng f o • bioh ls rarely- t'ound. 

'I h - pecimono in rq collecnion typical o_t '-• t,nea 

1ng 'lhe o co on. The a,enures 1n the JO'IIDI ll"OWlb _.. 

arranged in vertical and Uaaonal.17 1n\enecUnc ••rl•• wldcb 

open 1.n'to rho ibic or subollip\lcal w■'f.bul••• n. illler­

°'1ng son.es d ve tf.bule are not :,lain� abon ill ol4 

• 

. GE>n Slrablopv:,p Olrlob 

rablo'lrypa priaca ( 4 Jl:>1'11) 

to.med 1n collcctlon. Thia apectea la re..uiil.7 diat1np,htdl 

by' '\be surf; ce oclifted b7 sligll'lly w,q loqltvd1nel ridpa 

1ch occur hal.low d preaolona into wbioll tba 

apertures and soporos o,en. flle■o ..,,11 .?1�• or •ao�on• 

occ:sur bolo 'Iha a:,erturea, .-,,117 1n two row. plaoe4 at 

N&Qlar intervals. gener 117 with ■ix Sn eacb apn■aS.on. 

".'lie maall pf.ts on specSmens an nearl.7 all� 

filled wt� :t.rix but under a ldc:roacope an -� 6ateole4. 

The species 1a aoaawbat ■Satlar to k lltlQ!II 111.rSGII 

h11a consf.derabl.7 larger oell■• 

a,,11.a&'l:II and df.atribution-coaaon 1D Illa lower an4 llf.cllle 

Clarr1aon , Cotton 'loci le and Slro 

wre t'ound :ln 'lbe upper Neollbo ■lllber a, Sll'OIIC 01'11'• 



• 

cber 

nu 4•ol'ldw 

b1culo1 llftllba,"'�1• Mlek • � 

spacte iEI prean1'1t•d in ll;J c,.,lleollon la7 a ■fllsle 

ch is o i Cl'll■bad. Dia U 1s ...-

circular 1n outline, ot derate aia, wt�� apex .,.._�lT 

pro ncn't. The surt'aco 1a om n'&ed with conoen\r.to gro-'h 

11nese td.dor at the anterior margin. !be tor- 1■ ■t ,. 

J s'i noath ak of the ,-al.Ta, 11n 1■ filled with lldl'1z. 

41 tor a d 13.5 -• Which is -11 tor �1• ·ar,•o1••• 
1 Thia spoeies ditt ttaa � aip9011ri .... ill •1111

IIOl"e comproe Ode thicker eheUede ner Gllat am la ..snc

■ore dlst.1nct 011D nu-io l1Dea1 troa a& COfflE ill lNiaa lllall

leas con and ch --er•• 

d dlairibuUo�ia .Snp• ■!]eofala wu � 

1n. 'Ule Upp r Garrison * Strong Cl�. 

•• • 1111Y. Qeo. 8111'1117t Yol. tit P• N.

-



pla.te II, rtpre S. 

i ·o�oc1aG 1 rG_re ted 1n IV o�lleollon "7 o 

s Bingle speoiaen 1 

ly con x 1 h 

on crushod, :vin 

bingo Une. !be ftlltra1 .. 1• 

1ala I .... all 

cr1nlcled appearance· t,o tbe ...,.._ 

� ono· ell proserwd apecdllan 11bic11 I llaW 11111& 

ale• a Macript,lon or � lllll't'ace .-r1ct ... 

lea resuJ, ly aJ.terMtlng or 1maa11111. P ■ ■ 

lart t'ino• 

liko .>roJoat1ans. 

S■ or a 

IIIIQ11 s1.ze. $0 or 

a1ae lar r .lla.SE!:IP m, 

d .-&ri 1 n-Upptll" towe1-■•nnr4 

t'o tlon at ... Co Jllla. 

1. ••k and • at. sat. • . .. 



48. 

collection, although pan ot • 

cm'tor1o!' po ion o� both Y<llw 
J. 

original doscription� 

sholl o.nc1. a �(!;ht bin 11na about t.r.>-t.ldrd.i 

f'J:-o u._ _____ e ... t
_,
tai by 1't - 1 gor also• relai:lnlf lower beak

�al val.Ye. taotber apeclaa, J&

c.ff in!c .... ccri. ca by ID.11 and Clartt 1o '"" a1w12ar to Jla.
, . .... 

' 

c:iii'f rs in \llo_ l cation ot ._ p:>1111 or anat.ed 

C o i y 1u tbo .,odial

collccto "' r-i.Jl'l1l� a1 � t'r�m � Upper coal ......... 

Uc " '9 f1.tt�d t ca c:rlp io or k MI1Bh• Ila coUSdal'ecl 

young or . un'\ d to 

a1zc over tho 

d1dr1.bal1on- � •11111• ■pecdan ... to

rbya. ro'llana • 

pl ie r:,eot wen roa4 Sa u. aoraa' . 

1. Derw.,a a.:,abulA Ball 1111d Clara, • •· 'L• an. ,,. 1, ,.
MD, pl. XI-Be ff. a, S. ll8U2).

8e J)ar'b7& � .. ed.et . • 1:lil1Te Geole 8111-•t 111 P• A. 



aJ:a,alo • t 

1 � 

d1tt 

ai • 

• 2'h1 c-nccieo 06 1n r !)8ch with� aari�loll 

y. t:mian and Io

lcookuk 

omllne 

lei h or '&Ile bi 

t an Qa,.,._. 

Ncla ot 

be collecled ft"0II 

:lderlorer'UII 

Sa not a coutani

of the species ot tbla maa. 

1 
of'e oor Clarl ra.f:PtJ:INi__q ii, E9baff': a ooa�Uoa 

0 or cpecif 1c typ • rbap • '&h -- al� �s.-.

ho nus attain d it.a mJad� �1'7 or 

• 

• 

. . . 
ked by 1ttegular reffdins 



•

' ' 



apocimena which I bATB are all aoaewhal Cl"Uba4. 

Tbaro 1 conotdorabl.o lnd.1Tidw11 Tariation ,o lNt to11Dd ln Ulla 

apecieo. In at of t lar r sp o na ibe wldih 1• oon-

1dar blP' srea.�cr tJ:lo lonpb. .,,_ 41111lnat.m■s ot i.

pl1cat1ono varies o1 th as • In 70 sp c1aena tile pliedio• 

aro Yeey narro,1 and f'a.1nt, 1n older one■ �7 are a:>n 418'1acl 

d sharp. YotUlS apocim ns or ch leas con,ex and coar>ar•

8'1 ly lo, er ban old onos. !lie balstr\ ot 'Ula carcUDal 

es sro .�lY• pocimens ha.fl!lg \he beak onl.7 

odoro: oly le :ted. 

o of opocioens Bhowa part.lcularl7 wll iba 

radio.tin� pl1co.t1ona • ffllich are lmd b7 tine l'lld1atlna 

U-1oe. A.crooo hose to d 'tho tron't and laler.Jl aarpna 

occur a f'o �tltb lineo. 

asur nts or a specillon--ten&'bt 20 -.1 w14UI, 

27 •1 xity� •

and d1str1but1on-J'laren& abal••• •nt,d,tu 

and Co'&'to11t10 d. Falls-. 

lPmd.17 "roclllolldaa � 

Sil� 17 Cbon•liDM ...... 

Obllleh■ pwallhr )WIiii

Pla'le I• tlpn■ ••••••••e•

Thia lracb.f.opod 1a 'Iba 110■'1 901111011 om,.._ Sa t111 

GalTl■on 1'armat1on. n baa 'bo'lb a 'Wida ftl'l1oa1 oa4 �

• 

I. 



61. 

- 4Fan�ifer 1s closely rel..lted t.o • UT1W IUld.

probably should not bo regard.ad as dia'tinct apeoie■ w, u

distinct species. Both apec1•• an artad. 

by radla:ting lira.a of about ._ a 

p;anul1f'er 1s enerally d1st.1ngu1ahed bJ' a larpr, flat-tar an4 

lon or bingo. a narro r c!ll"d.1nal. - • 8114 1•• ,,roetnea,. . . ' . . .. 

• � f'leoinp 1 , co � w1 th nuaaroua aall. ■pine■• a

f'o \ure ich 1s loss oonspi�oua 1n g,._ a,umlit•E .-1 1a 

none lho l.eoa precorit.. . 
lo ok am. Ba)'den dea�bed tbl larp lllCl"OD&le tJpe 

Cbono'\oo muorona.tus bu'\ later placed �'& apeoi•• 1D tbt 

yno 
. 

. 

of' � BF$ul1f'er 1wen and conaequently � n■ponalltl• 

t'or tho 3enor..i.l appllcatic;,n of the naae � R'!!!!MPE t<> Dia 

■pread1ne3 cronato tJ"I>o • or sbell.• Fer 'I.bl• reaa011 Girl.J 1a

41aposed to aaaocia. 'ta tho namo '8. pnu11ter rather w1tla U.

tno of sholl bich Norwood and Pralten oal.l•d-. Pffl1nd-

r or ti. shells wb1ch I a..- oollecned :an 

d cover d with nuat>rous 

It 1a endent �t. there 1• conddarn'ble wria\1ca \IIND t.111• 

no types and it Se poaE;lble t.hat I • two dittena\ apectN 

1. G11"17e o. B,. . Jauna or Iba •oka Jbawatf.m ot '.>&:l.llillOllllt

U. s. Q. s. • • 5'4, P• -»•



I� 1s pos ible 'lhat. all ot '&base toru will lte NGopiaed. 

as £,. yarJ.ol tus D' C.-bigny or W'hiob a tl•ldJJlf- baa HQ OODa

aiderad a syno 

41.s'tinguiobing characters or boih species. 

ro tlon. 

nts f' fl ape naa 

cl'lh -Canezit7

J., .5 29-. '-

l .o Z'I 3.15 -· 
13.0 2' 2.a ...
is.o 28 4.0-. 

u.o 21-. 2.a-.

oro co on 1n JJ.orana ab&l••• 

bf'amf.17 prodllc\inae 11'aapn 

nus "'re> ct• SowerbJ' 

Pro clue oora. 41 a-b1fA1 

Pl le Ilt t'lpra &.

is pecies is d111t:lnpisbed troll 

l,y' tile nne, crezmlahd avia and the aoarott7 of S!>iDN• 

r-. is sbd.lar 1n outline to �:> � P!Efapd• ,._ oolld4111'U11' 

lar&e n1 t,r, wh1cb f.• qalie obU"IIOteri.nlo ot :a_ 191911• 

.. 
poastbl.7 a � 1110re. I bue WI f.clant.ltt.Uoa of tad.■ 

11peo1aen on � llballow medal ■SW of Ille wulnl .iw,

or IMiJ' aoi be hl3lll1 GIi all of tlda NI••• - la 



?• � 1c cloo 1T related to J;a_ JpSrma'\aa an4 la 1011111 

apec ena o� ei�r spocies 1\ ia almoat tm,oadble to tiaUaplala 

4'b a.part... P.e.la'tive ·lack or aptnea and a wnval ■Smail la 

ror either species. 

• I can no't determine the asUNMDt.a ot rq apeoiaen

becaUGa- tho ·anterior and side port1ona ot ·"tlllw � 'been lll'oba . . . 

Range and dfstr1but1on-Tbia ■ingl• apeoiaen waa toad. 

in '11.e Upper Garriaori at Strong Ci\7. 

ProdUct.us allreticulD.taa 

. :Plato tI, figurea 1. a.. . . 

Nan 'to Chonetes qanull ... er We "braoldopod. la 111>d 

common one occurring in this tonl-'tlon. Sewral •o:I.Maa wan 
. . 

collected f'ro all three horizons n� dlttennt 1ooallt,1ea. 

Tb1s op ciee 1s dis\1 tpiabad lr 1,■ larp dae .._ 

qll:l.drate ou line• broadly' d1at11:aat dDWI and., '-17 dM 

l111b-equ.o.l tr1at1ons .bearing a �- --.tten4 aptaN. ant' 

4escr1bes a now -.rtet7 or • n.-:1 tom. •�•• .slll 

11:1 general res ibles � plfE!ticulatup 111111 1a ---•• ...U•, 

mre 1nf'latod and 1ncuned, with t•

are at \he o time aon ex&endecl brolle4. 

l. G1"7e G. H. 1 carb�nUerou■ J'ozw.t.lcma a4 Jewl■■ ot
Colorado• u. s. G. s., ot. I'1apel" lAI. 'P• •• 



Se ra.l o pocimens eh<T., 

aizo bu arG all. undoubtedly t. o 

ell• ohort pustule 

ens o� a ainglo spec 

. c1 •• . tn ot

39 58 j COltVexi't,y t 30 ... 

Cottonnood lml.l.s•• and 8"0lla Cit.y. 

Plls'tUla nebraalmnal■ '}wen 

I have one l spec

L"'ld 22 

and co nted t.oget.her. 

All. or � sh 11 an a little w1 

"11e bingo J.1ne los 'than 

110deJ"a;tol7 dist.1not aial ■inWI ezlenda tl"oa � Na1c to 

gin 0£ t.be yn1, • 

'YAl-w 1s co red. mt.11 or or l••• deftn 4. � OIIIOIIIUi•

d.Ul.at1ons 9 and obscure ·atrl ot growlb, owr" llldab an . 

81Tanged t et. o� ■pine • aonneoled. 

abort. ·1n� rrupt. d ..._ or elonga,ed IIINl"Ol••• 

aona1.at.a or 1 on a d  ....... 

■1011 • re e °' lODC ••



%hi specie 1s disllng,11� d t:MII othen ot ,he .... 

preeen ot

concentric gz-;-oOTee oi- dulationa. h1ch f'ana a rat.bar 

oharac1er1s 1c f'eaturo of th •peciee. So• ■pecdatna llbolr 

'$wo d.lttoront ots of aplnoo. 1n so '&he larger spinn .,. 

ap�y developed• hlle 1n oth r specillena the _....., apsae■ 

1a 

•1

lo a :bunda..'1 • 

nnd dJ.s'tr1but1on-� apeciea 

ddle a.nd tJpp . C--arrison st S'lr g City. 

or i- elotJ�aa,.a 

S
4 

€1-rf 17 Splrlda'ace 

1T SpirU'ar1 � 

uezma s:.,irUerl i� 

to 

. irtt' rina tuc�enala • 

C:> 

0 S C 

idera ly gre�t 

t.e oora. 

hi 

r 

pU 

Plt1�e It figure U. 

1 

tlon •>n

t abal"p • 

dda ot

Bo111 Qa t 14 

1nD aro.le.r r r1 • .-t 

1■ 0 ot 

•n•

Sil tba 

•• w

•



de■ar1bQ a ro_ as boinG lit. lrf/Pt cl;zpnds 

1c possibly £l:_ �Alli;,t1cn. 

r�es�onts of the G">OC:lncns - . ire lenglhe 7 -.. widllae 

16 •J oon xity.

Upr,3r ober of the. qerrt. -:>n f'ormatiora at Sir 

OUbf 17 . tthyrinae aapn 

?J.ato. Ie naures •• 7 • 

1'h1o opecics 1.c reprc�onted in 1117 :>ollectf.on lt7 two t..1irl1 

large apoomo_ s oliglltly crushad '1ll.ci sewral trqaanta ot ...Uer 

aized hell . 

In fld� varf.atians 'Ulis apeclea 

to n

lllt'lr ·:i e deprossed li o. 

dnua la sballow 1111d llroacl1 1a 

1n oenain ll!Plhr '1,ea lt la UW• 
1 

_iz'l1'regarda ., .... JO ..

• ,lo ot e lar _r. r.>re a'l.r.:>

All o� b lle 1n sq cou..ct.1011 an probab17 .. ot 

i. G1rly', Q. JI. CBrb.JnUerou■ JOl'll&'tlaaa •d. Jl/'"M■■ ot ColOIIIAOe
V. • G. s., .,rot. a:,er ia, ?• 4'M.



bro d sbal.l oo sinus. 

•ootb, 11th ibr1c:i.t1ng gz-01,th line■ ore c�nsplwou oa tlll 

anterior hal.vee: of �he 'f'al ea. 

dthe • 40 • 

--••ti'o and d1otribitt1on-C on 1tiroUgbo&&\ tbe lafftao11 

Co ton ocd Un* 

OLLUSCA 

Cla'.as � leq::,o Qolcmaas 

Ad-. 

This sr>e 

cans of 0

s 1o ·ro,resonted SD oolloc:lio llJ' 'Iba 

all s�ecfmons. beeJca 

concave. :. 

ith t 

G!rt.y d1s�1nsuishes thi:; •- 1N fl'wm 

l. 01"7• G. B. • Rima or � llnOka _....._._ 
V. s. G. s., ·• N6t P• 119.

•



• 

proJ cting sh 1Y 

little comrt.r1ct on a:t 't aztierlor nd; awl �be dl"IJDl17• 

0 

19 

£ro 

f't 

apo 

- x bordo back ot tho iddlo.

aaur �t at- b pcl I ta?lllb, 21 ... t

•I 'Oi.dthw 1 • 15

and distribu: u� o sr,e collaoled. 

no 

and ono• alf 

I 1n 

lo be a ot 

GS s:>Uth ot ltan. 

�-.. 1.y. 

F ily_ "'h-:>ladell MU.ler 

A "llor1 Ring 

AUor1 .came.a � aa4 �Mia 

coll cit 'the ,.._, fJ8 a aln&J • 

d.:>raul -,an ot 'bo.aa alwa ._ lilMII 

11 r 

ntrtc unduJ.at1�n• 

elonga�ed1 Sbe gen ral U:lne ot 

■iae

'lb1a e. clo• 1• dldlar to 

re al.endar raaa. k 

noe.r •-.-



• 

Colle e £r e lo, 'tbe • ftw

-· lf

Cl o 

whU 

ddl 

1. 

I 

a ocie 

border lUdp�llo■ 

G original 17 

la. 91'11lloi4es. 11111 rollowtnc 1a 

descq,�iozu 

nln-,oolleoU 

,. 

•
• 



ea. 

bclas.,:, Trilobita ,ale 

• ly Pr.:,eUd.ac Col'd3.

n.ua J. 11111,s:la -:orU.::'ck

Pl te llt ft.gun •• 

I ro G1onally r f'erring se ral _.,... p71S,41& lo 

11e11Dors of -thle pod a. 

!>D and occur throu£b:>ut the lialoa ot the Qarrf.aon 1'01'11111.Son. 

la wider al th posteri�r end and n iffO theanterSor. 

pee . :ens arc r:i and oDe4�"94 witb •Vix. ., tll&t 
1 

osslble t.o count the nm11>er ot aa ta. ail'l1' :&a Illa 

and about ll s Co n El • �rum of' 1be p1-....r-M... lo 

or '\ha a.xlo are nit-urally nan-,..1 r 

Closely r 1 tod ap c1es a 11ai-. 

flkl rorn hao 23 axial on 12 pleua.-el. • 

IJ OD 

l. 011"17• B. • ftllma k& JbnaU of' OJC.JLIIIIIC19-e 
u. s. CL s., B. 5'&• • ae.



81. 

4ltto anco \: ell ho ointo out. n .a. r,,_.,,,,na1. 1114

'Mio o or o aro "1lat 

ict1nctl.y ft'· i11a nal. .. 

t.horax appears �o be broader in ape"1w.,., 

border a: "ha end ot 't r,7Bidiua al 

and d1stribui1 � on tbrougta IR 

S bcle.ss a.co :lnpl.e7 

ily 

'f'lllS 

-:,ricbi:lCO U1r1 

rriollJ.1 Ian , -tlld 111ft 

llina Ulrich and ala' 

?l.l1 l3. Z'cldiata Ulrlah an4 

·•le - III, ft

fld,s o cion 1a 

Ocrrlson f t1on. r.:>us G!)Gw'�ali.r·-

or, o i �1t1o vl ited. 

1n "1li p Ci' t ral. �l ot 

� l 71d r ft-111 in .r nee 1 

ot t'r:lJ.1 ea o aid .::.1>17 t,h Slldifl •• 

� 

Gard•• 

� a cc b:' ,� o and na llllt 'UI ... WIA_.

nln 



TIie aurtace kings on rq ■pees.an. _.. 1M -• 9111 

p-..mulos on 'the surface of � nJ.yes an a:>N aanapie1&ou 

in so and le s o on o,her , bat none• hownr� are aa 

pro nent a th granules on la. 9ec1a,a. 

Thi fo 1 d1t:ferent tro L. eaaciata Ull'icb and 

sler by ha.Yin a ch wider rrill an4 taid pl1oallou. 

Ban and di tr1but1on-CO•on 1n all horiaou ot Ille 

In 1za, 

Hollina emac1Ata Ulrich and Ba■al•r 

Pl.at III, t'iprea a, 9. 

p • and general expression Ws ■peoi • 

1 about tho same as L. racl1�v., �-■ a 1■ olaW look, 

�e surf'aco of the ves \ en ,he na6e• laing a>n 

sunken and the ntral porllon leas 1111dd � 11.dpd. A 

h�. Tertioal curY8d ridge 1n ti. pon-clonal ancJ.e a 

rill-like border along 'tho au-atght back aa4 aalel"ior a41 

are other d1at1ngu1sb1ng tu.tun■• TM tlanp ID W• apeoie■ 

is wry narro and awn. r1■1ng ttroa a poild on 'Iba aatertar 

g1n and %lends aa!Blllld. tM ..iw MOW tM ...-.&a, 

�ine a.'W:l!!llv olo to 'lh• poatero-cloraal �•• DI ■aaa 

apec:laen , spin a looa'led on ale anterior lllll"da of 

Yal are •�re n rou■ and.· larpr tJllm on ot.1111'8. 

Thia ap ciea 1• dldl lo la. !!¥11191 ,-.1-•-' Sa 

41■'11npt 4 7 '&b preaenoe ot 'lhe �IM4 rl... la a-

doraal �e and 'Iha ria-lilc• 'bord8r aloq tM 4�• 



3. 

r1or d. n. d1t't'er b-o JlL pcUa\a 1a a IIIIZTower

trill and he ab ence ot' nl1cat1ona.

width, 82 

asur nt or o 

•• 0.57 • 

ge and distribution-A dant 1n tM Gam•

nu Hollinella CcrJ&ll 

Hol11nella baaslerl (!Qdgh\) 

Tb outlino of' this species ia edirel.7 eSll11 to I&. 

l 
)eehl.er1 Knight• anler1or node 1• leaa pr�l,U9nl 8114 tM 

n-111 consists of a linear r01r or abon ■pine■, Wll 111 

l ngth. A econd ro 1 ot' spines en nds around Ille nu-al

and ond gins clo e 'to '\b aarg1n or tu -1 

alaos1. to th bin •lino :\ bo� enda. 

ot' tho �-1 S't ones awrap abou'\ o.38 -. 

and 0.21 

• 

-• 1n lengt.h and 0.'5 -• 1n hei&ht• l'Jle■• -.. 1 ... 1.r apecdaraa 

are undoubtodly 7oung f'o:nu or 'Ille - aped•• ror I aw t 

2 
C<r7ell 

d1tte nee ot r tball ■1-. 

p c1ea 1 cl

. t; ro of' apin • 1u\ 

1. B. llaebl•ri I<nigbt, Jo11n1. ra1 •• wl ••• W • , P•
a. L cla :'I l&elle zo--. • • �l. lt • S, •

.... 



1 on 

are lar r and arc de cri d 

hi.ch lie b t en th • 

7 

bordering a aall aarcfnal trill 

. . 
• B.a.n and di r1but1on--1l'N11&1"0ua ■peo,-M.6D oolleclecl 

fto the ddl. and upp r Garr1 on.

la 1 

F ly I<loed 111 Ulrich and ■l•r 

nus Jon ■ina Ulrich and Ba■■ler 

3 esina :>ll1a1'onda lJlrlch 11114 Bualer 

�-•ror.:i.1 • ot .......ua .... n rison and. looallt., 

'Ibo a �1r callee� d and deeor1: d b7 Ulr1ch aDcl Jaaaler.
1 

t t,ure ot thi• cd • are 

th r el.o ubo ato to • � • ot Iba al • lf1 1illo 

(Jon 

n ot p d1an ... 

oonna°'ing loo 

o� :poll1a. Ill

::trkb ) 

:\ 

1 1 

t1-....... c1 .-'!.-ft�.. n arten tr0111 l!zr& 

I • 

1. - y,al oaoic :-Javacoda-Ulrl
• -.ol. 30• Ro. 14', ";'P• 1158--1,••



c ::n 

fro all. of he • wl. rs of this 1'ot"Q..:.t1on • 

..ronesina bolliaformis tumid .... Ulrich and Baseler 

Plato III• fi G 13-l6e 

This f o diff tro tho typic-1.l ftrtety ot the apeci•• 

in t o part1cul�s. n(l) t,ha outline is s :.hat, rh o14al, 

the ant rior bor er b 1nz oblique. ginnin to curve bac .. ard 

Just ben ath the ._,_ntero-dors:ll. angle. and (2) t,be ant rior tbJrd. 

ot tho v�lvo it.bin he ria is ch or t d, this portion ot

'tho carapace boing indoE:d decidedly thicl;er thm t posterior 

art and ner�lly e coad e 

the antero dien node is obcolet . 

ddle thiclme s.

"lt is thoug..�t poss1bl� t t this 1ety-,- indicate 

r ly a sexual ph:ise o_ l..:. boll1dorm1s. SUppo t l• 

ni!.lD eci• 

J sin aro kno·. 1n • bu in tho e t tuaddi ty la larpr 4 

ly dof1na<l, d it occurs, not on 

v ntral ide 

I BO ot 

onto 'tho right 1 qu1 te pr ouno d. Tb aurhoe ot 

ot the spoc ns are 

l. J. bolliat'oraia tuaida. Ulrich
�r •• Y 1. 30. o. l 46, PP• iii•

• t 1T 

Baa•l r,, v. a • •  •• 

Dda, 



• 

. ancl �rib i-1 u-S�·��,,Ua

1 or, n1ddle d Up} er G�ri ... on • 

.L"�:a.L .. y �ld>J'i o J� 

Getms Ulr1cb1a Jone■ 

Ulr1cb:1a ntoaa mdpt 

�la'le III, 1'1pre 11.

4 

1 pecies 1 represented 1n -, oolleotion • wo 

single specimen collected 'h-o the •,per Garriaoa to�tioa. 

The dist1ngu1 bing cbaract•r1.Uca ot tld• tol'II .. 1la9 

t o pro nent n�des separated rro■ eacb o-U.r ltT a -11•7-lib 

der,rossion and 'the pronounced reticulation of' tJle 11U'taoe or 

tile lves. In both or ay- apeci■en• the ib an tdte Jarp, 

lar© st ones being 1n a row next to Q8 illllff tlaap. Illa 

reliet' on tho an'\erior node a:,y,aan to lie lo••' Wldl"ll1l7 

11'hlle on the posterior Date 1'1 1• 'Ille l'fferMt tJa •iae •• 

� s 1n size. !be hinge 1• drai&IR ad •Jeoet ._..,. to tlle 

sre test. lengih ot � ■ball. !Ila ftnval odliM !a � 

■tr 1ght to pntl7 con-..x. the anlero-donal Ml1• S• Mlde

and sharp blle the poataro-d.anal anal• 1• _,... 0111m-

lea •bar!>• 

Thia speoles .,., nearJ.T n•lllbl•• 1Dn 

oeoy t 1 d1■t1npi■-4 tr011 it 1a7 .....,, ... 

11ode■• r lati� grea.\er lezu� 

!11111. CUJ•lll■iona ot -,q go ■1pe11dll- ant

1Ma&lb 1. .. 1.11-. 

.. 1.,.. 
...

.i ..... 



Ran and distribI1tion--'I'hc t • s;::,eciraens r& f'omd 1n 

:us Itlrkbya Jona 

Thi& cpecicc io. ropreG led in rq �11 ctlon by two 

ainglc -val vo,:;--ane right and n left •. B�h -,.c m c Dtora 
l 

io ly 'to 1 t•s oCZ"ip'tion. i,. I rior part fl 'Ille r1.-

met. size of the : n era-dorsal angle or Vie Clllplote 1..,ua 

o.r t, o hi.nge•line. 1fbo general ouna-&ure o-r Iha anbro• 
' 

Yen'tral - gin indicateG an angle ot about n1Dn7 dell"H• nth 

1'ts Junct.uro a't �he hinge-line. 

2h inner f'lange is carinn'ted mid enenda ft"aa -al• to llllle, 

the widest area t: en e inner and outer t'lanp Nine 

Oil ay S�Admans 1s rT obaOIU"8·• Two 1Ddidlnol 1134n r1 .. WI"' 

tho dorsal. line and are aore or l•n oomeotecl l»7 • 111'oM 

rounded ridge -Cllft'llilg do1lll wnu-al17• ner- 1a a ft'l7 ■-llow

dapreaslon bo'tween �•a no •• alone the ®nal ldJIIW --. 

Ill pneral eba and ouUS- W. rona i■ eteflar to

Jla. aomosa RA1ghl. SIU'ftce aorldnp 

J e■ :l.n it■ OOJIIOtlill'3r1.GMJ� 

'fl� 



Masure pecillens I length, l � • o.� -., 

-•• o.so • 

Bange and distr1bution--,:Wo apeciaena ftre t'oand Sn 'Ul.e 

_ 1orena shalos at llanha"ttan. 

Kirlcbya scapia&la., iQdgh\ 

• h re are sa \3ral spoc ns :14 1111 collectio1t ldllcb I

proVisiona.lly ref'errlng to tb1 apec1ea. one ot' J//11 

apec ens . oasured qui-ta aa large aa taoae fipred "b7

I 1 t "1la °':ro l es� ones being 0.78·-. cd Oe80 -.·SD 

lo and 0.39 • and o.40 -.-· :In hei&b"� respeot1ftl1'•

n po in'\s of ditterencea wbicb I aa able 'lo 

elevation of 'the antorior portion ot' tbs y.ilw 8114 a • • 

• •lightly l.eso boigbt b eon 'the •n\ral and dorsal aardll8

1D 'Iba wi'terior port.ion ot '&he "f81Yea. tllaN 1a '1917 lf.tt.le

Yflria:tion in �-s � speata and -,q b none ai aU, ror 'Ille

ec1Jzao11e s-tu�ed b7 !<night 

lllll'tr1x. I early all ot' 'lb& ap cd■ana ... sne4 abaw a didiDn 

• Klrkb,an pit ca ho zlU'al. al e or 111 allell • 11•U•

ot ,ho • ddla �

or 13 Ciallllt Sn onJ.ina t'Olllt oloee)T ft.-N'I

. a 
. • ■p ciaona or L; PNBIMP: Jone■, aapeo1all7 tllW nn, ft .... 

1. Journ. -Pal e • wl. 2, 110. 3 1 P• _., �l. SI, ts, • ..... 
•• J. w. Kirkby .,. L .TOIINe "GIi ...... Ill'MI.»■-........

- 11-Ltaenone � Dill •... • ... 17• ._. fteM Clime,
w1. ,. • l.22•171, pl•· a -. e, 10, U. t.1•1°11•l•



ftw "1 r: ep't for ler 

eotoo r ee bles v. clo.rocarinai -nu t \ 1a dia\1ngldabacl 

hid 'tho vu ·e lan 

enclin o t. ard d d WDW8l'd. ■() 

hilo in� clar car1na.'8. 'I.be inner 

f'l is h rt� d doe not hide

ddle and upper 

Thi 1 po

le er 

-all • 80 

0011 

d 

c\ed and de 

d1 in

d 

ps 

son 

cr1be 

1 

1 nit 

10.t -11. 

n of 't 

n f'cature 

\er tlange. 

coll °'84 traa 

18. 

l 

consple11oua Jd.rkb)'an r,1'1 looa\ JU'I a 11\U• Nl • tlle

lliacU nod • and t nent tiaul tion or 

1. 

• 

oaa!l'tl�n:>� V1ri 
30• • 14M• PP• >.eO.

•• 1.



1t. -.r d1ctingu1.o .o•i 

1 

dlan t"Jith he l!n,cr o .d � 

epecloa. It r-ce !bl0 rtirkbz )ri j 

·t in the latter the

ones are not ridged. 

cl1a.'1 n ,; i 

Rango and distribution-

Garrison at I.lanhat.tan, Cot.t 

phisoi'ii 

:?1 

;,i,; is o,cc1os occur 

dly loeG a undant. 

los- ra neat and 1n " 

but io E2.l .,a.yo 1re00nt. 

o:i both v· "-ven. O.!) IUUI'Wl:n,r 

�en<J.ina cut tt'v. 

"110 origiruu uriont ti 11

d r garw.. tt • postori1>r n:><.l 

ent.erior ao 10.1, brv 

lll-.:>ad but 

c arv d 1n '"'Ibara 

�"t cl ted. 

1rkby tint 

lea 

•1�out oit.h r n•Jda Ir a aulou.a.

1 



110.U pel(aJ .. n-1\1 tlJ W: • ...,_ w _, NPOU .IMd,J• � 

,,.. .-I.at �puoo .. N1,1'9t, --.-..aoJ; ...... � 

,.. aeur aero: .., una••• -,oo-r.--0 n-..,. 

... 9PtOII.,. _,. Ill � Jlll'lt ��ft .&oJ.1819t 

.. � 1'IN �otllllO --,cu .ao�oci .............. 

aoAf'J•'H9 lfJII Ill lleJNU .. �c aen"1,apo ti11111'JIO 8'" 

........-ft1lll ...... .._.. ,.. •• o.nwaod llllll .,_ '1IO �• 

--• U-n aep. t'IM&OP • a.&J • UJu:JtCktw •.-.,--q\OCl • 

1,......,. -.pa, 11'1 -.,OU .%O'J,,18POO .. ••111■1,111( tfb,at9 9'J ltlll 

,..,.._-, o\ \.taOJJ.tff .1111(1'&1 SIil pacltt tlllO• VJ .,_ t� Net 

.. .,. .ao..-.. 91111 ...... .,,, .. tO!'J1.lll ·� 8ft'( � 
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••....,._, •111 et.1tla

M?9hll JQ9 _,... •.-Sd --p•'fllllrlW 

•Aio lllo.au ttn 91t'IC pcewuoo -..i,1lll'II. 11t ••J.I.NI

.a-4da 'Pft .naot 111ft 111 • •l• Z.a---Ji'lllJ..zt•D 'Pft .... 

• ....., .. ,011 ........ 

tue11Ft Mt\ ,-an-t11 -,cu awn• 811ft. ,....1.1rt ._ 111 .._ 

• ._.llll .-... o, ■a,a,s •• ... 11111•-.a u • ..,.... 

--IIJ apOII .ZO� ... SO tlU1I .IM.-Ot .. 111,JA U.1f• 

I I 

I C 

-
I • 

-

111111 I ... o11i, ..... 1 Ill ·a--. .... ....,._. 1104a I• Dot •o 

llroad. lm\ ••1 .,. 



n . 

.&. rOUDdYi • 1 

obocure r d ;.1oding o.nd b7 its gr ator relatiw Jleipt 

and c:,n xtty. 

d �11Gi�nc I. a t cp C ' 

Lo :1 o. 

Be gh.t o. 

c an- di tr1bu ion--r .ere collected 

fro :lor r� ohal s c. 

.- pbissites alleri ids• Rbilfd

Pla IIIe ftguro 17. 

• 

'l'h1 is n 11 ropresented 1D IV colleaUo • _,,, 

apoc en found throughout 1he abale or th!• � 

ono of pee B a.a larp u 1!l 

4a 

othor respoct and hardly 

laaaod on alze alone. All or Use apecial11• I"'__,__, tlla 

hm r and oaier f'lange dietincUT w ith U. t!1r'N 111:Ml•dll!• 

ro- or re'l1cu1 tlo p:l'I•• r did 1101 o'IIINrft _. 'llll'Sati 

aa 'lo e1 or 'I ae pit•• 

The anterior DJde la a>N o1 17 dltbN tllml .,.. 

p r1or and 

r.,ecSman•• 

p1'1 be en 

1Jld•91tllattanllt 

rJ.A'I a� tllre� 1"0118 � ntieal�� 

tn.r :I'" AolllDlll9 ... 



A rathe dis ,.,_n, tol't.ing ro turc o� � pccto 1 

oonsp:lcuouo r tteul iou 1.t _ lnr o 

eurraco oxce >"' 'the tt o f'lwigco. 

sb •• 

In ot�'tl �e 1 sugge..., s c .. rt!lfn pU?S t� � P£Pp 

Wl'1111ana .ronos but cl1 ers _ card1n.el 

su-ongly obt

uce. 

rormor. r is E;1. larit7 m th D�din ot � 

ry z and th 

d A:. -1un411 ilhigh'&. 7 df.tte nitai.4 

o r,rooinent tlenge ot • 

d d.iertr!bution--CO n 'throu �u't t Qarriaon 

ro tion. 

Pla: o lIIe 1gure 20. 

This opooies 1B pr�sOllt d 1n ooll otiaa 

"J anterior ar. p ct.erior ndD or 'U:18 w 111'9 ao 

illy r-unded ue.:t c.:, ct orien .t1cm i• ditftalllt. ._ oalT 

eYidenco o ocl1n f.s a. aligbt den1nc o t.bl .. ft'lt."'"_...,.nal 

r 

:>n and rl:�:tte� Jt iJJe :>11'1,,adorwal 

or "<rnlr"Vn obacunl.7 

eurt'ac 1s prac'tioally .:>o'tli. 1119 4'1M ... _...d':l.dio � 

pit occura o'I 1n th r la .. 

e a. 11,u. &11!"lcar Sn ... 

'I 

!nelc.t.a r1•in t'rt.1111

o� t.a. •Md-la •-dlMMI JIAW tllll

pol ortM ... llllla 



1oula _ nna. I ia 

pr sen ·tut ha been 1ux,i oft • 

o �o as

. :to,l1c1 ty of �l e a.nd 

i1culat1on • n�f 

rro any o•lier. 

and l SPin s d1

e th the 

d1mens1cn of a tur apecilllen •• 

• 

0.3a 

� 

o and distribution- 1n i u_per oabo --r. 

_ eri'en.Uy Cypi-1 � 

F..._� � ........... i1d4e 

nuo De1rC1 " 07 

1.s ,ocies

. lat IIIe .tigures 6, 7. 

e f'ollowing 

• oUnd, 1n he Gerriaon f

t'<.>und in t ?.c. le r, m dlo 

Iller 

JI O • 

It io choractertzod by i'ta :Sher ..11...U..1,_ 
t 

co-"-�Y o.t t s 1 the larg,er (left) __,L._. prcall:-rU!T 

rla!' >!">in t r e;bt olo the ranl. • and _, tll 

s. 

tt t:lc.• 

r1 

!" or it cuUin ■tra1.g111.-. 



( ceol :\e) ou�l1no in e e fl • !bi• specie■ 1■ l••• 

•nonded �eriorly and � le pr nen't angqlar owr1a, 1D

� Yentral slnuosl°'Y ot'" rtab� Y8ln• aa o el'ftd 1n

Baird.ta moorei �1ght.

IDngth le18 

No ho e ibers. 

rage 1ze apecillan are, 

1gb't O. TC -. C011Wxi"7 O.&O -•

Ba1rd1a 'beedei abrapa t1lr1ah and :saaaler 

On ot' "the chi.et dift'erenc a b etween ihi• t'ona and SJae 

ore °'l'Pical t'o ot' the npeo1ea la tbe re1.-1w pa ter 

length, le s height and oonwl dt7. 1'Jle donal and wnval 

parts in the t o varie'tie 

11nea ot' 'tbo1r 

De dll to 'Ule ount At' 4craal. oyerlap 1n 1.ba lndindUl. 

A ■ildlar rona 1• la. lllelteia J1DC07 lid t.be aia Uffll'W_..

•-&ween t two ia p-eaur lenpb and i.on pointed _,:z1111dtSN 

1n � t'oraer. rt dit't'era ft"Da .. nnnmt· Vlrtala Sa 

• re p �• and t'ro � ppi IQl1pt 1n ..,..ter leac&llt 1-■

J:aeigb't and OOD'ftxl'tye 

soae ot' rq ■pedllen■, part..t.oulerl7 t.lloN ooU.Nlecl ,.._ 

'Ula norena abal•• '&1r0 ldl•• wt ot' ootloaHll Jallae.,.



na.lly ll prosorvod. 

Yi'lreous 'lo poarl lu er and 

Ye l or " spec <mo 1n 

�re or l•• 

coll ction 

and 

local1 t7 a 'those �1r t �lloct d D.lld described b7 Ulrich
l. 

ler. 

<Uld dio'tr1but1on--Tbe 

Ulrich and Baooler. 

a for Bairdia bNdel 

Ba1rcl1 c1"ir1form1s Kl11ght 

so and lo o o in others. 1'be owrlap or 

1 ali ut �ntinU�us· 

nval l 

1a. co 1n d H.ncipall to • ddl • 

Xity ot bot ya]. 

1n lh 

041ft 

1 n .ftlw odo t 

DOY 'lo oouidarabl• c 

:iu ... �ons conto_ . �o•. 17 • tile on,..-� daaari. U 

1D a1 • -·DI a hltl o.....S 



., .. 

a 11tUe ro blunt 'than in �h J rity but thi dit'£ renoe 

-I IISSWl!ed t

1,. 

acre con: 

s 

Len 

l'3 

due 

cie 0 d1 tr z • b7

o 'tline and lander rue■• 

of t lar e pee na are, 

o.s 1 't o.cso -· Cea n-c7 o.'1-.

0.65 1 "o.,.., ccawxit7 o.'2 -•

and distr1bu ton-Abundant 1n 1be 1 r ahal•• • 

1rdia a1 'tiftons F.ntgti-i 

c:>ll C'lion oh I 

e7 all &.:?IJ ar •� aJ1p:t-\T 

d b7 !l'dght, ._ a otilel" 

111111" d d1t':f erenco s. In s-o o.nt rior aarg1n oarw• IIC)J'W

oin alon tbe do 

h1nse•l1ne Sa Ol'lr !llllt' o� � 

"- P"&a es" tbiolme a oocw:-a a UtU• aJdlMl tile JdMle 

1-t 1n ■o- I ban obaernd. tlla p-e_.. ..-US'7 • *

111d41 and •11 tl.7 1n ttoni o� ._ llidd1•• 

1 • ._ al'\Ul"laa JCD1Sb"• JoaJJ• PM• 1191• •• ..... 
m, pl. a. r1p. ••mite 

•



•• 

i■ abarp 1,¥ �t d and pl.unwd. A similar t'oDl is I.e.

HlMtlonp.ta Ynr. ._,._or_ 3 en• o and Kirk r.r 'but t � are
., 

d.lninguished • by the relo:t1 a 

Meaauro ents oft o ec ons area 

1 :t 

• 

• 

aai� and di tr1but1on--c on 1n t.be pJ.onaa ual•• 

lse also t'ound ja .. vpper 

lino on\l 

J08'er1or to the ddle 9 d p sin tto 'lbai point 'Co ta. 

•da in neea-17 straight 11n • Tbe beak at ., oae oibel'Wi■•

pert'ect. spec n ls broken but one 1/IZq' :lnter tb.:1'1 1-t f.■ �17

point d. The anterior end ls narro•l.7 a, no, Uldel7 roundecl.

the ftnu-al aar&1n ta pnUy oonwx near Ula m4a and •11UT
. ' 

0 can dlanly. TM rf.pt ..in 1• llllape4 lllcJl lib tJla left 

aa �- overlap ia aligbt. As Ti-4 rro abO'Wa t.1w o � 

la narro lanceol �e, 'Che aide• Nine pnU7 c 

•• 1 • 
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