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u EDITORIAL ALGER R. SYJ.tE , EDI~ 
COlW:Elnlo:i OF Al.r:::RICAN ISm:R.\.TIOR OF lf!ERALOGICAL SOC!~: The !irat 

annual convention of the liational Association held at Denver , June l !}tb to 16th, 
\18s a. great success froa ever7 standpoint . l'he nua.ber and qUL\lity of the e:ldlibita 
were e."tCellent , The prograo.s were interestill6 and entertaining. l'he attendance 
was phenomenal and every detail hod been perfectly planned and timed. There 
were over 1200 regi stered delegates !ran 45 States. Midwest Federation ca:ne 
close to having the largest attendance . Our oun )linl!.esota Geological Society had 
51 members there, and in general the Miduest Federation ployed a prominent part 
at the Convention. :!'he r.oc:a luncheon on '!'Uesda,y was well attended , Tlllka \'Jere 
given by George c . Anderson. President of the liid\'/eet Federation; D:-. A. ll, God
dard of the Detroit Society, l.U-s . Loretta:. . I:cppen , Secritt.llTy of the Hidttest 
Federation, and Oscar A. Anclerson , President of the Illowa Rockhou."lds <aub . J.lrs . 
Koppen described each step in the publicetion of a society bulletin, illustratillb 
eacb \·11th copi es ond illustrations drawn from the publication of our ovn bulletin . 
Her te.J.k vas exceptionally uell nceived , end ,possibly she vill repeat it at 
the Midwest Federation Convention in CbicBBO. Mrs. Koppen olso addreaoed a uell 
attended meeting of tbe geology section on 1'1'HE !U~SAllI IRON BAITGEn . Mrs. Helen 

,Sommers acted as chairman of the meeting . 
The convention gave us a fine opportuni ti to acquire excellent minero.l speci

mens. However , per haps the greatest benefit of a Conventton of this kind is the 
opportunity to fom friendships and acquaintances and to psociate vi th people 
from all sections of the country, having a co:::con intereat , ~ich , indeed, is a 
great privilege and well \·1orth the effort. The highflBt praise is due Dr . ~en Hur 
lHlson, first President of the National AsaociL'.tion , and to Dr. Richard H. Pearl, 
the Com-ention Ohaire.an , for the splendid wor:: that they did in organizing and 
conductint; the Convention. \fe now look forvard to the 1949 Convention , at Sacra
mento . 

Officers elected for the following year are: Dr . Richard H. Pearl , Presi
dent; Jack G. Streeter, Pasede.'18, ~ecutive Vice President , and 1949 Conventi9n 
Chain:tan; Alger R. Syue , Vice President, Chai~ of Section of Geology; Arthur 
L. Pl.au, Vice President , Phoenix , Chairman of Section o! Lineraloo; James o. 
Montague , lUlWllukee , Chaircan of Section on Poleontology; Lloyd L. Roberson, 
Seattle, Vice Pres i dent , Che.irma.n o! Section of Gems and Lapidary ; Robert 0 , Die
trick, Oai--..land, Vice President, Chaircian on Section of Dealers and Publications; 
Don Major , Tenino , Washington, Secretary m Chester R, Howrd , Denver, Treasurer. 
Your :Edi tor had the honor o! incorporati?lb the Ua.tional Association under the 
l a11s of Hinnesota, and o.cting as legal cou.1ual for the Federation. 

DEtlV::;;R FliJ..D TRIP: 37 l·iem.bers of our Society took the Dus tri p of '.)000 
miles to Denver . This trip was the cost succoasful Field Trip undertal:en by th., 
Society. Those \Ibo \tent have the highest prAise for tbe Trip Leeder, Past Presi
dent, Charles H. Preston. Two da¥s \rerc lfiJf'nlt o.t the Convention, and a most en
joyable time \ro.o had vi e1ting the Royal G<!rt;i;, Cripple Creek , Rocky Mountnin 
National Park, Zetes Park, the Front Banse of the Rockies , and ao.n,y other points 
of geologic interest . We \rlll give you a more detailed account in our ne...~ num
ber . 

MID\IZS1' :FEDERATION' COi.lEUTI O!l will be held at the i'ield Museum i n Chicago , 
AU.§!J.St 21 , 22 am 2) , 1948. A specio.l notice \d.11 be sent ycu on this Conven
tion . If you intend to go, and we hope you all do, please see the Secretary, 
Mrs. Loretta z. Koppen for further inforna.tion • 
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Our FIELD TRIP SCHEDULE for this S'Utl:\er 1s, tte can say without 
fear of contradiction, the very best one \16 have ever had , both 
with respect to the objectives and lC!adership. The schedule is 
not quite hal f compl eted, and you still have the opportunity of 
enjoying many fine trips. FollollillB 1s our schedule for the re
ao.inder of the season: 

JULY 25 , MI SS NOEROOERG1 s unnrnro1ru ESTATE 
Speaker - Dr . 3d\rard H. lfandell 
Subjec t - 11The Geology of the State of New York11 

AUGUST 1 , FOSSIL HIJNT - Ai'TOH and VICINITY 
Leader - Prof . Wm , E. :Bell 

AUIJUST 15, FORD PLA1"'T - GLASS S;JID Mlm:5 
Leader - Miss ::::lsie Binchley 

AUGUSl' 21, 22, 2) AirnU.!\L CONVElf!'IOH OP MID'J.::::ST l'E:DL:RATIOH O? 

AUGUST 29, 

SEP1El..£8~ 11 , 12 

s~ram 26, 

OCTOiEll 10 , 

G.lXlLOGI CAL SOCI:t::r!LS 
Fiel d Musew:i - Chic380 

&srnms FAUI1rs and LOCKS 
Leader - Mrs, Li nda J . :Benitt 

NORTH SHORE - LAlG SUPU! I OR 
Leader - Prof . George M. Schwo.rtz 

MANKATO AIGA. - KASOTA STOlr!:, Etc , 
Leader - Mrs. Loretta. E. Koppen 

AI.MA C:E:H'ER , lfHIT3 Q)JARTZITZ (Bus Trip) 
Leader - E. F, Bean, Ph. D. 
·.11sconsin State Geologist 
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'ff SO YOU'RE MARRTIUG Ail ENGDEEB.! ! BYRtlTH~ 

So you1re carr)'1.ng e.n eD6ineer free Hines ••• huh? Well, llhile you 1re 
packin&, 1 111 tell you~ story. You see , I married an engineer too ••• geol
ogical . Tch, tch, my dear, don 1 t pack those formals and dinner dresses ••• re
member? ••• it's an engineer you1re "hitchin. n Hov, in place of those fancy 

I things, I 1d SUMest jeans , slacks , and if you 1re ccming to my part of the country, 
frontier or saddle pants. Oh yes, I ttaS going to tell 7ou my story. I just got 
so interested in your pa.cki!J6 , I clear forgot. 

Hey, you von 1 t need all those f8ncy pots and pllne. By this tloe nezt ye8l', 
you 'll be so skilled serving dinners , and, I menn everything from soup to nuts, 
out of one kettle , you \ron 1 t need all of those anyway. And , my dear , you \lon 1t 
be able to keep them ••• I know. Come moving day, end it c0t1ea just like taxes, 
ever y month, if it's a choice, which it really 1sn 1t, of your fancy pots and pans 
or the EtIGI:nmR •s HAllDBOOX1 or the OIL and GAS JOURlIAL for the pant t110 months 
"'11.ich haven ' t been read, the handbook and the Jo\ll'nalo uin . Uow, if I vere you, 
I 1 d take a good old iron skillet (you have no idea how useful they are as threats), 
by all menns a coffee pot, as you 111 be making coffee at all hours lllld an extra 
pan , and fool those old books right froc the atart . Too , it uill save lots of ar
guments , tears and your nerves . 

You say 1 11:1 ro.mblin 1 off my story and so l om, but, my dear, a.fter tuelve 
yea.rs of backwoods, even you' ll ramble \·ti.en you get to town. Go right ahead and 
s::iirk. You think 1t couldn 1 t happen to you • • • OH SISTER. , • what you 1ve got 
to learn, and taking a bath in that extra cook kettle 1a ono of the least. 

Now let1 s see ••• twelve, by golly , it 1 a almost thirteen f$1l.I'& a&o , I trip
pad , and sometloes I ttish I actually had tripped \then I went down that aisle, then 
none of these things vould have happened to me , to marry a ahin1%16 ••• the dip
loaa .as 8IlY'tfD.Y, • • geological eDgi.neer froa t.!ines . Only 1 tvaa rather hard t1ces 

I 

for budding geologists, so he vas doing geophyaics . In fact, our only assets at 
that time uere the shining d.1plo::1at t\10 pairs of field pants, an extra shirt and 
a pair of field boots. After twelve years they haven 1t changed i::ru.ch. I have a 
pair of boots now, but the lo-eather being fair, I 1a saving them. until the snow 
flies , That 1 a right, grin and soirk. YOOR BUSl!rAND is going to be different. 
Say , they have been handing out that line since 16S , and it doean 1 t menn a thing . 
My husband said all I 1d have to do \10uld be to oit and play the piano , which ve 
didn't have then and haven't gotten since, llou isn't that a laughT Sit e:nd 
play the piano ! 1llout the only chance to sit you'll get will be to eat or move . 
Sone days eating is rather sketchy end it 1 s a ~ra.ste of time to nit dotm end pre
tend. One thing, tho, you. 111 always l:eep your figure , •• or you'd botter . 
One pair of jea.no a year \till be your al+otment Md if they 11ear out, all you'll 
hear will be this little chant • • "MY GAUD, THIS Yr.AR'S JEANS GONE , THIS YEA.R ' S 
JEAUS GOll'.E , • , lillST HAV:E EEN A :BAD BUY. , • MUST RAV}; li3Dll A llAD mrY •• • 

You look kinda pale , •• not getting cold feet, are you? Say you aren't 
getting ecared? Vell, you ought to if you 1re not . Thia being an ongineer 1s uife 
is ono tough racket . By the time you have in it aa long as I have, you can qusl
ify for a diplomatic poat , that is if the U, s . fUrniahea the money, as you \'/On 1 t 
accumulate it very fast . \Jhy you'll get ao smooth you enn look yo\ll' boss 1 s wife 
in the face and tell her hov chernillb she looks in her nett hat , and gal , 7ou knov 
viCIClen 1 s hats. Can 1 t aa,y I kno\1 ctuch about them. That pie crust vi.th the egg 
beater I 1n wearing is just the overflov froa the lut movin& day. 

Sure tices have changed since I ws a bride, but none for the better . Soae
tiaea , you kn0'1, I don 1t ever re::iecber being a child, sema like l been doing 
thlat I •1:1 doin' ever since I \':as born. llow when I ms a bride t"11elve years aso , 
it vas typical of Wat I 1ve had ever since. Q;uite untortun&tely, I vas carried on 
t h e 12th, payda,y \18.8 the 15th, so ve had lima beans for the weddinG supper . 



I/hen you 1re hungry snd ita three daya to payday, you're young and, I hope , in 
LOVE , beans are filling. 

THE \fZDDING llAS LATE. Make a Good title for a movie, uouldn 1t it, or baa 
someone already used it'l That 1 s rir;.ht ••• my own 11edding, • , e.nd it was l ate . 
And moat everything elae from this fon::l.rd , for you, is going to be LATE . If your 
husband 1B in geophydca , right at dinner time, shov tioe, party tioe, or t.ohat have 
you; the trucks all mnnoge to get stuc!.:, the client ccmea or core 11kely he stops 
11ith the boys for a beer , And you knov, he 1a got to be a good Joe, so 'bout 9 be 
veaves ha::ie • • • sometimes 1d th a bunch of dried flo11era in his hands a.nd says 
• , , 11now, Komny, don 1t be mtl.d. ••• it 1 e like this , , • there 11as this pore ole 
tlidder 11oman" ••• and SISTZR ••• that'c the END, The food is either slapped on 
the table or him , o.nd sometines both! He aaye it von 1 t happen again • • • cross 
my heart •• , and the funny thing is, it doesn 1t ••• not for a couple of deys • 
• • MY'<!a¥· 

Thoae fancy nighties and panti es are going to l ook pretty hanging on the BS.&e. 
I can just see the expresaion on those sheep 1 s faces 1·1hen they come up and nuzzle , 
a.nd that pore ole sheepherder •• , yipee- eee . 

Say , you 1re not 1fraid of coyotes , are you? Never ae wany7 Well, you will. 
In fact, I 1d just about lay you a little money, you111 be living 1r1 th thee before 
the year ' o out. They get to be mighty good company , too , when you ' re sitting 
around that cwapfire 1ia.1t1ng fo r "MYllAil. 11 You get ald'Ully good at just 11s1tt1n! " 
and just 11vaitin 1" and Just plain 11:1ea.ryin, 111 and you 're doing it all alone too. 
h~ now on, you 're in a class by yourself . You have a ring on your finger, a Jig
ger from the county saying you 1re entitled to the guy whose name appears below, 
but you haven 1 t eny gUy, Uo sir ee ••• yau have all the disadvanta.&es and none of 
the advc.ntages of being carried • •• llhat tll:I I saying? 

1Bout every two, three months , a lank, hairy looking object steals into ~our 
houae around midnight or later, crattls in YOUR bed , sticks his cold feet in your 
back and ~· • •• •ru., Moaoy, 1 You screao, the neighbors run, e.nd then IT 883&, 
"Don't you receober me , • , ! 1a the guy you ce.rried. 1 On flips the light e.nd you 
stare •• , could 1t be. , • oh no • •• not that • • , love 1 s blind • • • but 
could I'l' be that blind.?7777 T;:ro bars of eoap later , , • sure enout;h •• • there 's 
that big, handsome (?), dashing male •• , only by now , • , after nights of sleep
ing on the rig floor ••• he 1 e not quite eo dashing, •• he 1s hollo\~yed , • • 
has a terrific cigarette cough ••• bis voi ce sounds like "Ten Hights in a Be.rroao 1 

from talking above the rit; noise . , • his hair • • • if be still has any, •• is 
like soaethiDB you have never seen before . Yhile you 1re shaking hands and say-
i?I« hot• happy you are to meet him again, the phone rings and this is ~iha.t you 
hear . nDismond bit ••• coring • • ,making a trip •• • circulate till I get 
there ••• have you called Halliburton : • • be there in a couple of hours . 11 And 
out the door he goes , Just as he ' s off, he remembers you, runs back, takes a pass 
a.t your mouth , cal.le it a kiss and says, n1 111 see you next month ••• sure \·ias 

gr eat to be home tho . 11 If you have any kids , they run and hide lihen this human 
dyn81ilo comes in and after it 1s s:one they say, nuo=y, 11ho was that hairy ape'l n 

Cb, you 1r e going with your husband? \fell , I ' ve tried that too. I 1d like to 
ask your opinion on the plumbing question, Are you one of t helD that can take 
i t or leave it alone , cause if you go uitb your husbe..nd, nine timea out of ten, 
you 1ro coin,g to leave it nlone. It seecr.s to be the poople 1 s choice , i n most of 
the to1ms you 'll hit, to leave plumbing strictly alone. Nov, I r ecollect one place, 
Ve had modern plumbing to a certain extent . The water was i n the f r ont yard and 
the plumbin8 in a house in the r ear . You hooked on the hose , filled tho tub and 
had a bo.th. llhen you got through , you just bailed the water out of the uindov and 
it landed on the garden ••• no t:raste and not a bad arre.neement . :But you know, I 
never did figure out hov you were supposed to use that other gad&et, 60 ue just 
left the whole business a.lone . 'Th.en another tiae, we lived Just 65 miles from the 



corner grocery , and 91 miles froo the . road. We ju.et about 11v$d in to1:ai., you 
!'light sq. We vere &it.ting on a well , and gal, no old hen eTer sat on a nest of 
egga like ve aat on that vell. lie hod it in our hair, teeth,and for C1eals for Bl.
moat a year. llov it you ever have the pleasure of sitting on a trildcat, you'll 
find out one thln& in a hurry. If the question ever arises llhich is the !'lost ic
portant. • . and you knov, that question cooea up about 16 time• nary day ••• 
you or the well and ita cre""a ••• you'll soon find out. Wh'ea are a dice a dozen. 
but crevs • , • good ones , are bard to get and harder •till to keep . This little 
ole trailer of oure \18.S quite an ioprovecent over aome of the places l 1d had. 
The icebox wna a hole in the ground and the bathroom was any place dovntrind and 
out o! sight of the rig floor, All our water had to be hauled in, and &.ft.er we got 
thru 1'Jith a bucket, even its ow mother vouldn 1t have known it. \lhat did I do to 
Ol'luae myself? Vell , most I just sat around and aeked myself questions, and told 
myeelf some of the 1d.ldest yarns 10u ever did hear and to this dey, I llELIEVE •a~. 

'Ihen, after living on the edge of to\-Cl !or a Wille, ve went up north, No, I 
don 1t mean Alaska or the Great Northwest , but if I 1ve got time, I 1ll tell you 
1bout the time we almoet did get there. You lolow, it's the f\lnnieet thing, but 
in this business, there are I!l.ore places you al.most get to ond just don ' t quite 
do, Thia was a big town ••• population 249. Only right after we got theni, 
they killed off three, but the.."l t1i th us and the new baby in town ••• 11e still 
had 249. And gal, it 'tlas there I learned about ceupools and the hard v03. Course 
I nlW¥e blamed part of my learning on that downwind arrangement, I bad had be
fore. lio11, the little man \18.S dashing around the country picklng up rocks, BDd I 
va.a uorking in a grocery store e.nd keeping my ears to the ground. It's !uncy how 
ouch stuff ,you pick up that way ••• dirt in your eara • • , rocke in your nose . 
• • occaaionall,y an old cigar butt ••• and on a lucky day, a bit of uaeful 
scouting information tor your husband. Veil. thie day had been pretty dull, so I 
decided to close the store. shut up the cats, gn.ther the egge and at.art the uood 
stove. I did everything I had planned, and one thiDC I badn 1 t. I valked on a 
piece of tin that bad no business beif'.{; uall:ed on, and dovn into a cesspool I 
vent. And take it froc w, you cen· call a ceaspool anything you wnt, but you 
still £Ct a cesspool . For a oinute, I really was scared and scared in capital 
lettere. Con you imagine the headline ••• PR!l4Im:11' (T) ROCK SPBil1GS VWA:f 
J.GZTS Ili'.A'l'R 111 A CE$SPOOL1 I said to myself , •• only this ti.me I wasn 1 t doing 
1 t to pass the time •• , have any of yaur people ever died 1n a ceupool ••• 
and I said no ••• BO then 1 said ••• vell , get buay and get yourself out of 
this mess • • • and da you know ••• I took myself by the neck ••• and here I 
om ••• Bitting and visiting with you. 

My lo.nd, I didn 1t see \ihat you put in that l o.st box. llut don't bother to open 
it and &how me. Thie time next year you \1on 1 t knou l.ibat'e in it either or even 
just \·ihere you left it. 

So,y, did 1 hear you mention you were goiIJi: to F.aat Texas, close to the Arkansas 
11ne1 OR SISTER! So you're marrying an Engineer. 

Repri nt ed !roe and vi t h pernissi on of 

Der..ver, Colorado . 



Froc. time to tice hereafter we vill publi&h a Hat of all of the writings 
of various members of the faculty of the Department of Geology and llineralogy 
of the Univera1 ty of Minnesota. Ve do this in the belief that a great number 
of ou.r leo.ders enjoy reading ..mat the fD.CUl.ty have \1l'itten on geologic subjects. 
Kn.cuing the faculty personally not only cakes our read.in& of their writings 
core interesting to us, but after you rend \that they have 'llTitten , profession
ally , you feel tha.t you kno\1 the authors better. These articles are available 
in the vnriouo libraries. 

HERBERT E. WRIGHT Jr. Ph D. 

1. CERRO COLORADO ISOLATED ?TON-BALSALTIC yoLoAUO IN ezNTRAl. 
NE\'/ MEXICO: American Journal of Science, vol. 241. 
pp . 4J-56, January 194J. 

2. TiiRTIAllY Alfi QUATEHNi\RY GhOLOGY OF THE LOVER RIO PIJERCO 
Al@\ El f.rEXICO: Geological Society of America ::Bulletin, 
vol. 57 , pp. )83-456, >lay 1946. 

ARS. 

J, HARI!G TUtaACES OP Tl:G CQAST OF LEBAlXJH: (Abatract) Geological 
Society of Acerica 3ullet1n, Tol. 58 1 p. 1242, Deceober 1947. 

PRL.DERICK )o!. S\IA!B Ph.D. 

1 , PREPARATIOS A."ID PRO'i'OOP.APfil OF LO\ml D!.VODlAU OSi!RACODA: 
Compasa , vol. 19, pp. 278-281 1 April 19J9. 

2 . OSTRA,COJES OF TiI!j HiilDR DitVQi!IAl! QNA1JDAGA lih+>S OF @11'R.AL 
P;;;Jffi$XLYANIA: Geological Society of Merica Bulletin vol. 52, 
py . 1129-1191, Aug. 1, 1941. (Frank M. Swartz, co-author). 

J. ~~:~~~~?47e~:.\~~ &;~ro~~~~~:1"-a:!h~~~ontology, 
4. STRATIGRAPHY OF COTTOU VAI.J.?Y BEDS OF NORTID!RN GULF COASTAL 
~: .Americnn Association of Petroleum Geologists Bulletin, 
Vol, 28, PP• 577-614, May 1944. 

5, 

6. ThRTIARY NOW.ARINB OSTRACOTIA lRCJi THE SAU LAKE l'0'.!1-iATIOlT: 
Journal of Paleontology, vol. 21, pp. 518-528, November 1947. 

7. TUO R?CL!.'1' WfiLLS Ul COASTAL PLAnT O? NORTH CARQLINA: American 
Association of Petroleum Geologiata llulletin, vol. Jl, pp.2054-
2060, November 1947. 



EALAIDNTOLOOICAL GIDLOGY llY D. T. SX-:ERI:iG-1'011, B. Sc . 

FOSSIL E'f1mll(4jt 'l'he composition and structure of the etrat1f1ed. rocks supply 
much information with regard to the J>h¥tiical conditions o! their formation and 
the geographicoJ. ch8.l18ea in the region in \"lhich they occur, 

iroo the evidence supplied by fossils , cuch additional information may be 
gained about these condi tiona. 

The information to be learnt froo the stratified roclc:s is mainly concerned 
vi.th the sea.a 1ihich once e."ttended over the present land aa.eees, but no i nfon:ia
tion can be gained f r a:1 thee concerni:ng land areas now buried beneath the sea. 
From the fossils, hovever, \te can learn much of former l ands , For ex.acple, there 
are instances in \dlich the distribution of aarine fouile indicates the :presence 
of a !omer land barrier to migration , 

North America and Asia can be sho'l'in by the fossil remains of land anicals to 
hnve been joined across the Bering Strait for lo:ng periods, A few of the core 
interesting exaaplea of the evidence of changes in J>h¥sical conditions afforded 
by fossils may be given here . 

i'ormer land surfaces are found with tree-stumps in their pooition of growth 
vith their roots penetrating into a lover otratuci of soil , and containing remains 
of land enir:1als 1 land shells , insects, leaves, fruito and other plant fosaile . 
Lxaaplea are seen in the "submerged forests" around our coasts and in tho 1d.1rt
beds" of the Purbeckian strata of Portland, as \tell as in the ~derclays" or 
soils of the Coal Heasuree. Ancient lakes can be proved to have existed by the 
occurrence of me.rls and 11.Qestonee containing fresh-teter shelh, or !ine sllts 
containiog foseil reriains of leaves , fruits and insecto. An exaaple in lent of 
a !resh-...ater liaeatone 1a the so-called 3ethersden Harble, coopoaed all:l.oat e.n
tirely of the remains of Cyrena media and Paludina (Viv1parua) fiuvioruc , tvo 
~ell-kno\i'll fresh-water fossils. 

In llorf:b herica {Utah , Vyooin&, Colorado and Hew ?-lexico) lake formations 
of the older ~ertiary have yielded a very 1.nportant terrestrial and lacuetr1ne 
faima end flora. There , depoei ts are of the highest palaeontological interest 
on account o! the richness of their oacoalian remains . 

A Marine deposit , 69'en 1n vecy earl7 geological periods , 1e clearly indica
ted l'dlen it ls found to contain an a.sseciblege of foacils characteristic of the 
mari .)e deposits of the present day. Orgo.nisme such ae radiolaria, corals , bre.
cbiopods and echinoderms are found today only in the sea, and therefore their 
presence in eedimentary rocks is a reasonable proof of the aarine origin ot the 
latter , 

.Again , a shore depoa1 t formed in shallow •.mt er is clearly indicated l'lhen 
the organiama in such a formation resemble those 11v1ne todey in littoral areas , 
or \-Jhen the reoains of c.arine or ganiSDs are associated with those of land animals 
and plants. 

ll'hen shore-lines can be deteroined by thia meo.no it 1a :poosible to infer 
the distribution of land and sea in fomer ages. 

CLIMATE CHAl!G!§; Fossils also serve to show that various parts of the globe 
have passed through erlraordinary changes 1n climate. 

To givo but one exaaple-the climate of southern England during the earlier 
Tertiary era was probab1y BUbtropical , since the asse:ciblege o! fossils includes 
specicena of palms associated with the recaine o! crocodilee and turtles . In 
poat-Tertiary time the climate suet have changed to on Arctic one, as the rocks 
contain remains of animals which M\1 live in Arctic regions. 

Tm: PRESIRV'J.!I'IOll OF FOSSILS; Organisms Ulich have hard shells, bones, teeth 
and acelea in the case of animals and the parts of plants conaistiog of \10odT 



tiasuoa are much more likely to be preserved as fossils than soft- bodied animals, 
which only rarely leave traces in the rocks. 

The skeletons, mainly composed of cnlcium phosphate, the bony plates of 
Hurions and the seal.ea of fishes are the parts of vertebrates ciost likely to be 
preserved in the fossil state. 

In most cn.aes, the hard parts of invertebrate& consiSt of calcium carbon
ate in the form ot col.cite or arsgonite , or in other coses the fossilised ports 
consist of a1lica. Sane organisms, such as the groptol ites and the ostracods, 
possess partt composed of a resistant, transpuent , horny aubetance bi.own as 
chitin. 

In the case of plants, the essential part of the framework consists of cel
lulose , a aubsto.nce which is very durable. 

The physical conditions under tbich organisms live greatl y influence their 
chances of preservation in the fossil state. Plants and animals living in lakes 
and see.a are 111Uch more favourably situated than land animals and plants ; and 
since the oaJority of stratified rocks were deposited as sediments in the sea, 
marine organisms o.re much more abundant as fossils than those of fresh \tater, 

Plant and animal remains of l and orgc.nisms can be preserved only when pro
tected from decay by deposi tion on lake-bottoms. peat-bogs , river delta.a , caverns 
and , very occasionally, in volcanic deposits. On the floor of a lake there may 
be preserved a small proportion of the terrestrial flora, such as trunks, leaves, 
fruits, etc., and fauna , au.ch aa insect , bird and vertebrate remains , to&ether 
1:11 th aquatic plan ta and f'reah- \tater aolluscs. 

The vo.et aeries of lake deposits of \1eGtern North America associated '11th 
acclJlllulatione of volcanic ash have turniehed numeroue fossils of land and fresh
ttater organisms, On the fine-grained shells there are found fossil insects e.nd 
f1Bhes together with leaves , fruits and even flowers: and in the sands , cla,ya and 
tufts there can be seen the reciains of reptiles nnd 918:11!:lals . In peat- boga 1 ani
o.ala such as oxen , deer , etc . , becone entocbed and their recaina fossilised. 

In cany lir.lestone d1atr1cta the ca.vee have yielded remains of the higher 
foma of land an.inn.ls; for exacple, tho bonecaves in several parts of Zurope have 
provided fossils of aaaaalio.. · 

It h on the sear-bed, however, \ibere the moat :favourable conditions for the 
preservation of the greatest nuober end variety of foasils are found. 

liear the shore- lines, only the aore durable orgnnilll:ls uhich can resist the 
grinding action of uaves 8.nd currents are likely to become entombed in the fe•.1 
beds of sand and gravel . But beyond the limits of the littoral deposits , and 
vhere the w.ter 1e atill coaparatively &hallo\1, masses of sand and mud acctu:'IU
lato in -.d\ich organic remains becoae buried and preserved from decay. It is in 
theao ueas, where carine life is e.bundant and varied and "1.ere sediments acCUl:l
ul.ate rapidly, that favourable conditions prevail for fossilisation . 

Another condition , however , is essential for the accumulation of thick 
masses of fossiliferous strata. This is the continued subsidence of the areas 
,mere such sediments are being laid dob'!l. 

Ir the rate of subsidence were sp:proxiaately equal to the rate of deposition , 
then the accumulation of thick casses of fossiliferous strata could easily be 
explained. 

1he above conditions of aedim1mtation and fossilisation account for the gen
eral absence of abyssal deposits froa the stratified rocks . 

KETHODS OF F'OSSILISATIOlh The principal ways in \i\ich organ.le rcma.ins have be
coce foeailiaed may be briefly SU!:l:l&J"ieed as follo\11;: (o) Preservation of the 
orie;lnel substance. 

In rare oases the orgMism may be preserved intact, as , for exanple , the car
cases of mamootha in Siberia. As a gcners.l rule , the soft parts of organisms are 
decomposed and only the hard or resistant struct\U'es are preaerved. 



• l
b) 'Ihe original aubstance of the organism 1a destroyed. and a oould or a cast 
s formed . 

A mould 1a produced when a fossil has impressed 1ta external form upon the 
edi.ment in which it became embedded and has 9ubsequently been dieaolved by perco
at1ng wat.er, such aa often happens in the case of shells composed of sragonite, 

A cast is formed \'fl.en such a mould becociea filled with sooe deposit. Inter
nal cas•s of foraoinifera e.re found containing a silicate of potaaaiw:i , alW!linwn 
and iron (~lauconit.e). '!he shells of foraminifera often become filled '11th this 
ineral, and, on solution in percolatin& water, casts of the original organisms 

are found, These casts accwnulate on the sea-bed ae 11green-aanda• or "green-muds.' 
I Such deposits are most characteristically found in the •Green-eande1 of the Ore-
l taceous System. (e) 'lbe replace1:1ent of the original fore and structure b7 the 

I subs ti tutioh of some other materiaL 
The 1:1aterial of the plant or animal is removed in solution particle by par

ticle, and as each particle is dissolved a particle of the substitute ia deposi-
ted in its place. For examp;!..s , the cellulose of the cells and vessels of wood 
may be replaced pnrticle by particle by silica. 

This substi tuUon of mineral matter tor organic matter ie a gradual process 
and is often so complete and thoroll8h that the microscopic structure of the plant 
or ati\Jl!lal is perfectly preserved. (d) Carbonisation. In plantaand animals with 
skeletons of chitin, such as the graptolitea, the original substance may become 
carbonised. fhe dec0111posi ti on of the organic substance r esul. ts in the lo ea of 
o~gen and nitrogen, with a corresponding incre&Ge in the percenta&e of ca.rbon. 

PALliDHTOLOGICAL V.:.Ltc O? FOSSILS: As the moat favourable conditions for 
the preservation of organic remains are found on the aea-bed, mnrine foulls are 
much more abundant than others and are of much greater value to t.he geologist . 
ior8Jllinifera, radiolaria and sponges, \lhich have frBJ11ewrks of calcium carbonate 
or silica, are found in sedimentary rocks of all agea and al.so have a \tide geo
graphical dhtribution. Corals ere foUDd thro\lghout the Palaeozoic , Heeozoic 
and Tertiary eras and are particularly important in the Silurian, Carboniferous , 
Jurassic and Cretaceous periods . 

Echinoderms include animals with a frBCevork built up of plates, and there
fore are o.ostly found aa fragcentary bodies. These plates, or oaa1cles, are com
oon in J;esozoic and rertiary rocks. Drachiopods are aninala livin& in bivalve 
shells usually composed. of calcite, and are cost nimerous in the Palaeozoic and 
iiesozoic eras, thouah aome genera have a very long ranr,e in geological. tiae . For 
e!"_e..mple, Terebratula ranges fro:n the Devonia."l to llecent times, Rhynchonella and 
Lingula are found from the Pal.aeozoic era to the Tertiary . The oarine molluscs , 
including the lamellibranchs,gastropods and cephalopods , posseea in moat genera 
a hard 1 durable shell capable of protectint; the organism in all depths of "ater, 
Md are therefore abundantly preserved in the fossil state. They r8J16e thro\l8h
out geological tine and are most useful in correlating different :formations and in 
the interpretation of geological history. Lamellibrancha are many in numbers and 
genera throuGhout geological tWe. 

Ge.stropode, though found in the Palaeozoic era, are more t~ical of the Meso
zoic ruu1 Tertiary eras . 

Cephalopods have a sioilar long r anr.e in time ond have proved particularl;y 
useful in marking definite palaeontological zones in the Cretaceous period. 

As a general rule, it is found that the eialpler the structure of an organiso 
the lesa susceptible 1t is to outside conditions, and as a result it 1e likely to 
remain unaffected by such conditions for loll6 periods of geological time and 
over vast geographical areas. Land organisoa, which have little chance of fossil
ieation, can seldom be used for purposes of correlation. 

A striking exception ia found 1n Jurope and Uorth Aoerica. In the upper Cre
taceous rocks of :testphalia in 3urope, &nd in the Laramie group of strata. in \1es
tern Horth Aoerica, cany dicotyledons are found auociated \tith cyad.a and ferns-
a varied and rich flora of the highest value to geologists . 

~ 
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