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THUMBNAIL SKETCH DR. LESLIE Q. DA.RT 

- ~~~~~~~~~~~~~~~~~-
'i'he subject of thia sketch is DR. L!:SLIE o. DART, one of our most outstanding 
and enthusiastic members. Jh" , !ert is a real authority on minerals , particu
larly, but 1a equally familiar with birds , plants and animals of land and sea . 
Be is a Charter Mecber of our Society end rarely misses a meeting. 

• 

• 

Dr . Dart , says he , was born "So long ago that I don •t remember" . However , don ' t 
take thnt too seriously, Be was bor n in Meeker County, Minnesotn, and nttended 
the public gro.de o.nd high schools there . Be took sooe of his o.co.domic work at 
Columbin University , New York City , but later trnnsforrod to the University of 
Minnesota. He took Medicine at the University of Minnesota. , graduating in 1901. 
He comoe from a family of long 11 11vers 11 • His grandfnther lived to the extreme 
age of 109 . Hia grnnd.mother lived to within three days of being 100 years old , 
and an uncle lived to be 98 . He hns one b r other nnd four sisters . 

Dr. Dart wna born with n keen observation nnd nn a.biding interest in no. turo . 
Js n. boy , he closely observed and investignt ed nc.turnl phenomena, and nt tho 
Cllr1y age of 14 , WC".s conducting scientific eorrospondoneo with Dr . muot Coues , 
Sec.1·otnry of tho United States Geologicn.l Survoy, a grant nnturallet nnd 
tr'l •u!or , who rowroto tho Histor y of the LouiB and Clark Eicpodition. nr . Dar t 
al .io becnJ110 o.cquCL1ntod 11itb Dr . William :Bobo , tho groat Nnturalht , o.t an cnrly 
Bbl'!• and was greatly impressed by this association . Later, he was with Dr. 
lleoe on a trip to the Galap.::igos Islc.nds , a group of islands West of Equador 
While here , they investigated an erupting volco.no , and !'all into imminent 
dn41;er of destruction. Approaching the source of the e:-ip!ion from the sea, 
the w:i.ter •as so hot that it literclly cooked the fish t'-'ld aecls. Tho renl 
do.ngcr , however , cru:ie fro::i the fo.ct thc.t tho wnter. grc::::.17 her.tad, lost con
ddorll.ble of it• bouyo.ncy, cnusing the ship to settle d.ll.niorouoly deep in the 
water . 

Dr. D:\rt baa made in all 9 or 10 trips to South and C'!n~:-at America in the in
terest of Science. He was o. personal friend of Presid""" l'heodore Roosevelt , 
w1 th who:a he become o.cquDJ.nted while the fortier president 170.s ranching in llor th 
Ihkot.:i., nnd was in vi tad by the Ex- president to nccompnr.:r him on his trip to Africa . 
Dr . Do.rt uaa appointed by Gr over Clevelo.nd na the Nnturllliat with the Venezuel a 
:Boundary Commission , and uhile there , had bootowed upon him tha honorary degree 
of Dac t or of Medicine by tho Governor of Venezuela , in rocot;nition of his services 
in tronting tho nattvoa o.nd other people in tho communities visited by tho 
Commission . 

Ho ho.a had mo.ny thrilling nnd exciting ruivonturos nhilo in pursuit of scientific 
fncta . On ono occo.oion 1 uhile investigating tho Mnyo.n Civill:mtion romnins , he 
atW11blGd into o. pit , having n single opening at tho top , thon to find himself 
and o largo :Bon Constrictor sole occupnnta C'lf tho pit . Ho 11as roBcuod by his 
comPD.niona uho lonorod strong vinos tt' him. On ttnt'thor t"ccc.air-n , ho invosti
go.ted atc-rios cif poC'lplo boint; bitten by sharks, but r1na novor o.blo tf' find on 
llUthentlc 00110 . He attributes o.11 such bites to tho :Borro.cu.dn. 

While explC'lring tbo Delta. c-f the Orint'c(' , he collected mnny vn.riotiea ('f .oClaaea. 
When those \7oro aciontificnlly identified, it uns f\"und tht!.t oc-ro than 50 
varietioa hll.d been proviNsly unk!lt'l7?1 t\" science. Uprin onl"thor C"ccns!rin , he 
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conducted a scientific expedition, cruising along both coasts of the Peninsula 
of Lower California for the purpose af inveetigating certain species of birds 
that neat on the Cape. On this trip , he found,aleo , an unusucl. species of large 
mountain sheep , inhabiting the craigs on the highlands. Be hes lived through 
4 or 5 revolutions in Veneruela ilD.d hns traveled extensively in Vcnoz.uela , 
:Bolivin, Columbin, the states of Contrcl Acorien , a.nd llrnz.11 . 

For 18 yon.rs , Dr . lk>.rt wee n mecbor of the fncrulty of tho Nodicll.l School nt tho 
Univoraity of lilnn~aota , tenching "I nternnl nnd Clinic:ol Medicine. 

How Dr. Ib.l"t hns found time in such n busy professional life to nccomplish, ex
plore nnd enjoy so much is a mystery. Sriw.J.l \"londor 1 than , thl\t he ha.a never 
found time to invoatignto tho fairer sex, as ho romoins single . Dr . Dnrt is 
most intoroeting and ontorto.ining os o. convorsntioMlist uith frionds in o. smn.11 
group , Ho iD n man of brond vicus n.nd tromondous tolora.nco for tho faults cf 
cthors. His hwnili ty is outstanding. If yC"U uculd liko tC1 kno11 somoono reo.lly 
r1orth-whils nnd to spend a very profitable and plonec.nt hour , juot corner Dr . re.rt 
;;hen he 1a not too busy. He is extremely appronchnble o.nd rrl.ll lonvo you with 
the feeling that you are doing him c. fo.vor. 

l - 24-44 THE DEVONIAN PERIOD: Its l!lB.jor geologic and biologic events . Minnesota, 
Rocks of the Upper Ulsaissippi Valley. 

1- 31-44 'IEE MISSISSIPPUN PZRIOD: Its major geologic and biologic events. 

2- 7-44 THE PENNSYLVANIAN PERIOD: Its major geologic and biologic events. 
The coal measures and related rocks. 

2- 14-44 THE PERMIAN PERIOD: Closing geologic events of the Paleozoio Era. 

MESOZOIC ]JlA 

2- 21-44 MESOZOIC ERA: Triassic Md Jura.sale rocks of North .America. 

2-28- 44 TH.E CRETACEOUS PERIOD: Its mnjor geologic nnd biologic events. 

}-6-44 

CENOZOIC EP.A 

THE TERTIARY ORIRE-GUCIAL 3~TS OF TRE C::lllOZOIO ER.A: The beginnings 
of the developnent of the present lMdscape 
of Korth lunericn nnd Uinnesotn. 

3-13-44 PLEISTOCZNE P!:RIOD : Special reference to glnci o.l deposits of Minne-
sota and neighboring states. 

11 SORRY" 

We are very sorry that the cover of this issue W"D.S printed before the election of 
of our new Board of Directors end neW" officers. We hnve only spnco to list the 
new officers, and they arc as follows: President, Chcrloe B. Prostt-n ; Vice Presi
dent, Chll.rloa :B . Howard; Tran.surer , Joseph W. 1.ll.luaky1 Sccrota.r;y, Lorrota Koppen; 
Counselor, Ed.word. P, Burch , 



EDITORIALS 
ALGER R. STIG 

Thie 1a the third issue of T!£E l.!I~i?JZSOTA GZOLOOIST. ~e Directors have about 
come to the conclusion Lltat the expense of publishing the Bulletin will have to 
be :net in a large part by voluntary contributions, !n !act, as we see it, we 
have only thrlle choices : (1) Increase the dues 5DI' per t1ember; (2) J.!a...lt:e an 
annual charge for the Bulletin, itself, and (3) 11.equ.-.st voluntary contributions . 
For tho present, we think it is best to try tho third mothod , as somo have al
ready tJe.do contributions (in amounts ranging from $1.00 to $5. 00). i'Jo would 
liko to publish tho Bulletin 8 times during tho pre11ent yea.r . I"f' you think it 
1a worthvhile: , 11ill you send such l!.'!IOunt as you A.ro to give for thnt purpose 
to tho Tronsuror . 

In this ieeuo , you will undoubtedly enjoy the thumbnnil akotoh of Dr . L. Q, Dart . 
Dr . Ila.rt 1a one of our very ctuiet and very humble members , but cert11inly one of 
our most interesting ones , and he is one whom you should know . 

Mr . Ha.nley 1e condition is unchar..ged. Ho has been moved to tho Veteran's 
Hoapital . 

Interest in Dr . Thiel 1 s lectures on Eietorical Geology continues in high. If 
any of you are able to attend and are not doing eo, you are miaaing something. 

We think 70u will enjoy reading Professor Stauffer 1a article on Historical Ge
oloQ ir. this issue. Pass it on to e. friend. 

11'e would lik:a to give you more dete.ils of t~.e program for the Annut>.l Dinner 
Meeting, ,...,,t we ht>.ve been warned t!'.;at this would nspoil" it. Ju~t assume that 
the dra.mo..Uc P!.'rt of the prot;rl'.llll will be filled 1Tith wit , humor end laughs . 
The moving pictures rrill be r:ell r,orth seeing. The story a! Evolution will 
supplement nicoly tho course on Eistoricnl Ckology. 

The Society sold 50 copies of 11 ~'3 SAW JE WON 11 , a Te.le of the '.'le.ten That Run 
Down From Lake Superior to the Sea. i7e have Md numerous requests for this 
very interesting book , describing the Geologic History of the Great Lo.kes , 
and hcve secured 15 additional copies. They cost 6o¢ e.nd mny be obtv.ined 
from the Secrotnry. 

We would 1·1elcome more suggestions end ro:n.y r.1ntorfol which you mny think helpful 
or useful in connection ui th this publicntion. 

We co.n supply you with ndditional conies of the Geologic Column atlO·~ each. 
You may ·.1ttnt one to keep in your pocket, another to keep nt the office , one 
for your hone, one for your notebook, £1.nd one for n friend . Hofl :n.cny , ple:i.seT 



THIS AND THA.T 

Many Geologists are entitled to be classified as 4 ll 1s: (Baldness, :Bifocals, 
:Bridgework end Buldge) , ...... 
Noar Tregaotel in Brittany, there is a large m&.66 of red granite, 20 :Feet 
long , weighint: over 1,000,000 Pounds , so finely balanced in position by 
erosion that it can be oscillated by the touch of the hand. Yet 1 t is so 
firmly in position that it would require a great force to dislod8e it . 

CUR ATl.!OSP!G?.3 

The atmoapherc is so comm.on to us we hardly evt:r think of it. Yet , it is a 
very important part of the earth. It onvclopos tho cnrth cocplctcly and 
oxtonda to n height of approximately 150 t:11lcs. It w.::ighs nonrly 15 pounds 
to tho aqua.re inch, at sen lavcl , .'lnd M.s c. totcl "17Cight of 
5,000,000,000,000,000 long tons, or ono-:nillionth of tho entire weight of 
earth, itself . Without the o.toosphere, there oould be no life on en.rth, 
plant or animnl.. T'nere would be no erosion, so.ve that cnuaed by tidnl 
nction, ~nd no aedicentnry rocks. There r10uld be no clouds to siliold us 
from the piercing rny6 of the sun . There r.ould be no r.ind, sotrms, sleet, 
hnle, rain , sno\7 or ice. The surface of the en:rth t:"ould bo n barron, dusty, 
dry uastc, subject to great extremes of bent and cold , much Uk' the coon, 
which he.a no ntmosphoro. To us, tharaforc, r-.s human beings , it ie just about 
all-iI:iportant, nnd it is one of nnturo 1e gror.tl'st i:ondcra . 

~ 
r.e.rth weigh.a 6 , oco , 000,000,000 , 000 , ooo,ooolong tm; 

If Earth u.::i.s all \7~tcr, it r.ouldmigh l,cizc,ooc,000 1 000,000,000,000 u 11 

If it ~ne nll iron , it :70uld weigh 9,000,0!~C , OOO,oot,IJOC,COO,C'OO P 11 

If' it tms n.J.l rock, similar to the 
aurfnco rocks, it nould 'R'eigh 3,000, 000,000,000 1 ".lOO,OOO,OOO 11 n 

Enrth receives only ono tl"l"o- billfrnth ~rt C"f the tC'tnl cnora rndintod by 
the sun. 
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(From an ad.dren before our Society, ma4e on 
October 11 , 1943. by Clinton R. Stautfer,PhD. , 
Profeuor of Geologf, Un1verdty qt Hlnneaota.) 

lhen one apeaka of geology. many will think chiefly of metaliferous deposits , 
of coal , oil , ee,s, water or the thinga which c1v1lhed man must win di rectly 
from the Zaxth ln his daily life. Others will think of tho troe:o volcanic 
mauon poured out from the interior of tho Earth, tho grant folded and uplift od 
area.a or thoir carving by runni~ "atQr, tho great nroc.a covered by eno11 and 
loo , or tho eodimcnh bolng dopcioitod beneath tho aoo, Thoeo nro nll intorost
l ng nnd important geol ogic phonciconn of more then p.o.esing concern tc nny 
goC"lC'giet but thoy aro nC1t 1soll'.tod aubjoota capable Clf lndopondont tront.mont , 
'l'hoy 'lTO dl rcb.tod CJl.d rocrrdcd oTonte C'r bo.pponlnga tc tho Enrth during 
at'mo pnet tirno. SUo)i. n roct'rd <:f ovonte is history and se- 110 hnvo Hiet0ricol 
GoC"lOg:f1 Whether 110 like B <'r net tho hist('ric npprflo.ch porvlldoo o.ll 
coolcgio thcrueht ~"\d is ('f prino 1.ro.p"rtanoo in ovory phneo cf our eubjoct . 
Tho soq,uonoo r! cvonta l'r tho roldirn nhich C1no acrioa f'f ovonts boars tt' 
nncthor cru.at cl.uaye bo dot()roinod if wo oxpoct tr eC'lvo r.ny problca in gee-logy, 
whothor 1t bo tho base lovcli:-.g: f'f o cflntinont, tho aol1d1!1cation of a ma.pa 
or the cryatalhat1on of a mineral , The recording of these events 1e alwa.ye 
going on , but ml!Ay of the records are difficult to interpret . Many other. 
are destroyed and we get only fleeting suggestions of thc;;l in other ovonta 
which a.ro moro pcrfootly rceordcd 1 So. we speculate or theorize on what 
ha.a caused certain things and on nhon auch c.nd auch ovonta took plAeo. If 
PO aro goodint'such spocull:l.tion , uc r:l<l,Y nrrivo f'_t l:l.n npproximo.tc truth , :But 
the !&, nnd tho ~ aluvs go together . 

In the broa.dor pho.aoe of Hlstoricd Goolt"Q 1 uc have oc-1110 tc- roly on tho gre..".t 
tiatitrrphic movamonta as tho mejf'r ovcntQ that pnnottui.to C'Ul' title scale . But 
uo knt'\"I that t1von dif.l19troph1om rcq_uircs t11:10 - auch time - in its ec-oplotic-n, 
nnd thc-.t r-thor ovcnta o.ro t\lec- happening '17hilo n r.:iountain cha.in ill fc-rmir1€ , 
or a conti nent h being raised into pr ominence. So our punctuation point 
poaches on the preceding event and enoroache1 on thou that !ollow, 

'f(e like unoonformi tiee and d1scooformit1ea ae the aorke:rs bahoen forma.tiona , 
por iod1 and era.. :But an unconfonnity generall y represents a 1ur!ace that 
waa undergotne erosion , and the pl"Oducta of that prooeee were bei ng deposited 
a.a sediment aomowhcto o!f the borders of tho Ql'Oai 01:1 a~a.oo. 

Groat H h the vnluo ct thoso major ¢vout1 ~ l&Jttll t\J.•\Dl"Tt thoy still fail 
to g1 vo tho dosirod aoq_uonoo of cvont.a, or "" l!IOC,.!fUro al tbo '11110 during whic}\ 
tho7 wo)'O bldn& plnco. It is truo tb.. ... t tho order at ocourl"Onoo of ovonts 
mtcy ofton bo oateblhhod b;y those rnd other ph.y.aicnl ovonts but tho;y fail us 
undar ao mnny eircw:iotaneos t~.t 1'70 look furthbr for holp. Wo study tho 
eodimonte under th0 r.iicroaeopo: wo d(I tho ac>.oo rd th thin cocttnns C>f igneous 
rooks .'.'.lld ndd ouch tC' C'ur .'.'..bill t:r tc- clcuify tho::I. ~on the chcciccl 
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CO!:!.position 1a used with good results. Theoe all contribute to the solution 
of the problem of nge and are of high value to us . They are the roal geo
loGiC attempts to sc-lv..! geology ' s own domestic problems . Bi.:.t it is to tho 
:ate,-llsh SUrvoyor , tho ai:iateur fossil hunter William Seith , that wo are 
indebted fnr the r,rcatcst help in arrAAging a time scale Md cla.asifying 
rr>cka r~s t<' tholr ago. Snith, yru kn('>W, diBcC1vorcd the soquonco C'f faunas 
t.nd hence the 0rdcr r>f dcposi tiC'n f'f tho rt" eke in which these fnunoe ('Ccu.r ns 
f~osils . But n l('lt C'f time has oln.psod since tho dny ('f Smith l s discovery 
and f'thcr crntrib-.iti1:1ne hnvo been l!llldo by mc.ny mon . Sr wo find C'Ursolvcs 
C'S fJ.:><'lt'giots turning tC" biol0gy tC' BC'lvo C'no r'f l'ur porplcxinc pr~bloms , 
the rola.ti vo (l(,'O rf rl"ck f('rr.i.."l.tirns . And no try t,. spcnk biolt'glcn.lly r1hon 
ue rofor tr' fC'e9ile but they c..ro Just o.e ®ch r,..ck no any ('thor ohunke <'f 
tho snr:Jo ff'rr.1nti"n . Unfort Ul'lll.tcly f<'ssils :-.ro r'f little ,..r nl"' vn.luo ti' us 
until rola.tivcly hto in tho £..rth 1s hist"r~r. bcco.usc life ms s<' l~to in 
being intrr-ducod. But it is tho nco..'l.i:lr, r-f ccrtnin frssil f"'rns in his
tr>ric.11 t;Of'lr>gy th:·.t PO \;.,_;.t tr pri:•t ·ut :iuro. 

Just the e.bundnnce of fossils ceans somethint , Ca?:lbrien or le.ter . Of COU?'se 

we have Alg.'.ll moues in the Proterozoic nnd occ!leiOlll'..lly in l'.bundnnce too , 
but we seldom think of the:::i <:'.6 a i::er-.ns of c~rrolction . Righ '.:nglish nuth
ori tics even c:Ul the pre-Cnr:lbri:-.n .Ug:il tu.'.sace concrctiona . 'nlcn 'ITC ;mow 
th.:-.t Trilobites ccC'.n Prlcozoic nnd th~t tho highly orn'.';Jcntcd Trilobites 
!:lC.'.lll SilUl"i.'.\Il or Dcvonly,n. Cor.ipound cornle uorn Ordo\·ic! ".n C'l' l~tcr nnd 
tho Tctr".corn.lln m.:ion Or~.C'vici:-.n tl"'I Pcroi!'.n . :~v.-.citca n.::."'.n Siluri.-m tc
llissiseippirm. R."\lysitos uox:.s OrQ.~vicinn ,..r Silurbn, E:di('phylluo uonns 
OnC'lnd.;gC'. or a'lnilt0n . A.'1.d C".lccC'll\ o:-.nd.~.ur.'1. ~1cnr.s 3J.r ··po:·.n 1.!iddlo D.:ivMian 
Just cs d~ca Stringnccphc.lus burt,..r.1 . But b"th '>! those o.ro frw1d in 
Wcskrn .'.'l.d :;~rth·1oster::i ji-rtn kwrico.--t. tclltn.lc ir.dcx ('f BOO. distribUtit"n 
during th· t l"eriod. Then 'fi'e b..."'.ve CC'nodonts mc-..ning Fcleo=oic , Fiehes Ordo
vici!'.n or Inter ; D1.nos~'.lrs Mesozoic; liorned mnoer.u:.-s l~te ~'Jsozolc perbl!.pa 
Crebceouo; Birde Jur:i.saic or l~ter, nnd the toothed birds Jur:!saic to early 
Cret/".ccous. Ono could r:o on indcfb.itcly 111th these !:llljor frt:.llf'.l cho.ngcs 
tmd point out their ind.ex voJ.u.:s. T°tloro nrc , however, ccrt~.in other mouns 
of :-.rrlving nt :-.gc di;;tcrraino.tions thrcugh the uso of fossils C'nd those l!L'\Y 
bo of Frimo impcrtr.ncc . An inspection c-f tho dotnilod ch.;r".ckristics C'f 
ccrt:».in Br~\Chil.'p1='dn will illustr,.,.to this pr-int . In tho Middle Ordovician 
there o.pponrod AOVOr:".l B"Oncrl'.'. f'f Er'l.chi,·pods f'f somi- cir01lor nutlinc .wd 
very thin spncc between the vr<.lvos. Thin ga.vo much shell o.s CC"Ulpcrod to the 
tissue im·"lvod rl!ld mc;,r ht>.vo boc:i. f\ dovcll'pmcr.t t,.., discClurngo tho rnvngos of 
tho shell- crushing rr p;>vomc::t- tnC'thod eh.'.'ll"Y. . In rthor W"rds he hr-.d t,., chew 
t".IO much sholl fl'r tho n.QC'U!'.t rf CC'lt ho f;"t '""Ut 1'f i t o '1\":'C" r-f those gonor1 

:i~~r~o~~~~"~t~~;!:~;~~ ~c --~~~~;;1i:·f~~!. 4rr~~c~~· ~!~~:q~;?l!l is 
higher bc.c.kcd vdw.1 nt:-.rt.:id "at Cl":--xcx but r 1'r. c;-:x:.r,..-:d t" cnncavc. These 
t:.T genera. l'>CC'.lr trt;'t:1or 11ld ::1c ch:i.r=i.ctcrietic Ord•yici. .. :-. frrns . Then 
thoy r.cquircd tc~ th cl('ng t:-:c hi:\t;o li:io r.n~ Rr.ffr.osqui1~e bcconc Str"phcf'
dor:tn , 11h1lt! Str":;*:omena be~e Stro?honella , two characteristic Silurian 
and Devonin.n Genera.. Stro!'honell1'. did not live through the Devonian but 
the Rnfineoquina.- like fern (Stropheodontn) continued and next acquired a 



-3-

Dpriny surface becoming Productella - a characteriatic Devonian and 
Mississippian opeciee. Finally the Productella lost its hinge teeth and 
became Productus 3. characteristic llississippian, Pennsylvaninn and Pere.inn 
form. The lino r.1:1 extinct by tho end of the Per::li::m . 

Then thcr,: •.re the punetr.tc forms chcractc·riotic of' diffcror.t horizons. And 
ar.:tln tho loor,-bcr-.ring imd spinc-b,-:,~ing fon:is. Among the latter is Spirifer 

- a genus characteristic of' the periods from Silurian to the end of the 
Paleozoic Md '7Qrld-wide i:i ·distribution. Spirifer is an intereeting Bracb
iopod m th high index value. 1tle early farms occur in the Silurian and show a 
scooth ehcll surface, then a striated surface, then a ribbed or coota.tc sur
f:~cc Pi th smooth fold nnd 13inus, than in Dovoninn n costatc fold nnd sinus, 
than ribs on cithor side of fold and sinus bifurcating, then noconda.ry costao 
a.ppcl:lrod 011 the ribs thorneolv~s in Ponnoylania.n and Porminn tllmo 1 ond tho 
go:1uo disro..ppcnrcd r>ith tho close cf tho P&ozoic . A puna.tr-.to doriV:'\tivo, 
hom::vor , c"r.tinucd "n ns Spiriforinn dcio:m tn tho procont timo . Other sioilnr 
series of epecieo may be traced , each having a fixed or limited place within 
the evolutional sequence , hence fixing the age of the rocks within which they 
arc found as fossils. 

Wl th the bcgir.ninP,: of thn ~!osozoic the docinanco of the Uollu11ca bogab . Al
thOJl&h foe most abundnnt i.!'ollusca woro al:IOflG thu ?olocypoda or common cla:!is 
thv high ind.ex value fo.l.ls to the _bnonitas. !:i.'bc ccphc.lopod!i. h:ld nn or.rlier 
grer.t expansion :u1d b.ig:"l index vclue in tho Orthoccro.ti tee or tho greet 
strt'.ight-tihollod eimplo sutured forne cocmon in the Ordovickn. Tho Ammo
nites wcro :mother str'l.in dosccndc.d frcn nn off-oh"f"lt thrt d:·t;s b:·.ck tc tho 
EHuriC'.n or possibly C'rlicr. !:uring tho Hoe"zClic they wore neatly grce'-t 
c.-.iled f'.'ros rl':J€ing up tt' three feet "I' nr>ro in dillJ:lotcr nnd with n suture 
lbo <'f hi,g.~ c,...:1r,'lcxity. T:-:r.ia suture 11:-.c ie tho line rf ct'r.tnct botuoon 
t~o edge::; rf tho c!wJ::.bcr divisi~;::.s ~!',d tho in~lde rf the shell. ~on tho 
intcri"r is filled r.1 th !-.r rdoncd scd.i?1c::t ;~d tho shell pooled r-ff, these 
suture!! shru up prl'ni::c::tly .:'\S ir.tricdo OdbCG ,..f the aholl divisi ·n , A.'1.d 
th1s C'""~rlcxit;.- r-f thO euturc li·w hlcru::s;..d fr"n t:ic Trinssic t(I t'10 ~nd 
"f t!lc CNt"'.CCC"Ue .~hen th.J l ·st "f ti:c Arnr>nitce r.ppo'."lrod ond tho lino pnaecd 
int" oxti=i.cti"D• So faithfully !'-as tt:io suture been traced and its increasing 
complexity noted that the Ueso~oic has been ci,refully zoned on its Cephe1opod 
content, 

And so the evento of Historical Geology aro piMOd down b;r tho life that lived 
during their occurI'onco and we unravel thou b;y a study of the remnants of tho 
hard parto cf that sa.".:lo life loft in t:ic sodii:H,.nts then accurculntcd . It hap
pens to bo almost n d1."'fl1C1nstr:'\tion of the thaorj of .~volut1on . From tho oldest 
to th" ynungest fosoil bcr-..rice; scidr::cntz thcr..J 13 gr.-:r.duc.1. pr,..grou f.roJ:1 tho 
primitive c.ncicnt foms t~ the hig."11~· d.:.·voloped ::iodern plrints nnd nniot'.le. 
But the gcc-logistl11 ir.tcrcst is i::: tho pesoib111t:; ,...f accur:-.tc age detottiirm
tion fc-ssils cffcr . 
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