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Dr. Matthews joined Trxaco Explor,?tiori and Prrr- 
duc~ iun  Rvsc;lrcli in I'W III .I Srninr Rc:c.vcli Consdl;,nl 
where he h i s  been inrrilved rvith lirpdictive stratigr.lp!iy, 
dynmiiic rndcl ing, ir:lcturcs. .and ~rnc:rmventionai tot-11. 
niquvs. I-lr recuiwcrl ;I RS from Allrqhrny College in  19cin. a 
M S  from West Virgini,! Universtly 111 lDhi. and .% Phi) t r rm  
Northwrstern U t l i v rw~ty  i n  107:3. Prmr to ioinirtg Tcx;tw he 
was an Asststant Prol~,~snrofGe,<,lnqy .at Ll'ashtngtnri State 
Un~wrrsi ty ancl held w w r i l l  postftoris with Gulf Oil. Ho lias 
hert i  cn-r!irector oi t lw  itidustry side of the Geo51tN.4SA 
Tesr Cnsr Programand rlir8,ctnr of rho 011 and Gas pnrtinn 
01 that .;t~.~dc 

CLIMATE A N D  PREDICTIVE S'TKATIGRAPHY 

The effect o l  climate, t r t t  wrat~graphy, while well rpcna- 
tiized, is g~,nrr;tll!: misunrlersr~nod atirl undvr ut i l iz~r!  hi' 
euploratin111ct~ Whil;.we all rrcngnize thx trol~i~:;ticitniatr~s 
t rnd  to prrxltlcr~ mature qu.lrtzrich i;>!ids and .trid clun;rtrs 
rowl t  i n  imm;>turrr ~ ~ r k o s i c  swirls. xr o1'tr.n twx! t n  consi<lcr 
rlitiiale as slnldv and geoqritpiiit-ally jtation;~rv over lrntig 
prriods of geoloq~c time. l l i i s  i w s  fnrces us tn i t i twpr ' :~  
eutirc stratqr i t~~i t tc wqueni-its .t.; i3(!111g laid down undt>r 
s~m~ la r  cl imat~i, conclil~ons. 11.1 fs12t, c1ini;ttic cti;tr~ge i s  
rrspnnsible ior thp d~r lmi i ics  n f  tlie d~~ms i t inna l  prnccsses. 
and expl;lins much nf the richnc.~* d the str.il~gr.aphic 
w m r d  resulting irnm changes in  wc~athcring, ruttolt. .,tid the 
water h;ilatire u f  t lw basm qcsr<,tir 

Climatic chnnwnvcr  pertodsof thousands t n  ht~ndrcrls 
of thousands of yr,lrs h . 1 ~  h e n  rlocunicntrcl as far h . ~ k  as  
the Precambrian. rlrrsc, climatic changrsare well-rc.cnt.dt-rI 
hy glaci;~tion/dcgl;~~.~:>liol~ cgrles i n  tho Pl~ is tor rmt .  Tlrw,. 
are 2 / 5 0  suggested h!: pi8rIIwqwn(.es, which i m p l ~  el I Z ~ , \ ~ I C  

cycles lhal are most oa.;~ly euplhinrrl hy s t n rag~n t  ro;rr@r n n  
conttnents as ice. This c o n r - l ~ n n  is supp(trlrd I)!) ~sntnpic 
slr.~ligmphv. 

A n  c x a m p l ~  of  the rangc of this rlimatic ch.111gc is ihr 
climate of the northern Arn.~zon basin. South Antcrica, 
wl i i rh has chanryrl from trnptral, ;>rd to t r n p d i h u m i d  
stnce thelast gln~~t.ilrnas!mum. Crrtainly t l iecli;>rnrleri~tic~ 
of Ihe weathrring products, the efficiency nf thv tr.tristmrt 
system, a d  tllc style of detx,sili~mal envlronmcnts hawc 
itndrrgone associalerl c h n n r ~ ~ s  and resultrrl in dramattr 
rhanges recortlcrl in  the str,tttgritpliy ni the [idsin. Th~sr !  
slr(,r:.term i lmialtc flurtua~~nn.;, caused hp v;~riiltions in  
itisc,lat~on dui- nrhital and rot.>tional ow~l l .~t iotrs of t h ~  
earth. are C~IIIVI! M ~ k t n l m v i t ~ l ~  ~vr:lrj. 

Most stratigraphic thinking and models ignore these 
relativdyshort limp variations;insreadthey conrentrateon 
the much Irmgrr time frame o f  t h r  tectonic evolution of 
basins and associated provenance areas. They .rlso ignore 
the i n t r r ~ ~ r t t o n  o i  d n i a t e  and tectonics and the clifferent 
time scales w i t h~n  which each o i  thew factors works. AS a 
result, the c,wmcity to interpret geology and forecast slrari. 
graphy a iwv  l r r m  poinrs o f  control 1s compromised and 
l imt le l  in its r~sol t t t ion. T o  increase our  predictive ahiltly, 
wtn mtegrato M~l.~nkovitch-scaled climatic oscillations with 
I t t ~  Inngterm trcndsnf tectonic hasin evolulirw i n n  concept 
callrd Gloh;ql Cuclnstntigraphy. 

Gl,Jr;li Cyclostratigrapliy assumes the principal con. 
irols o n  it depositional system to he: (1) global climatic 
pattern and ~on t inc~n la l  configurations for a specific time 
interval. 121 cliniatic change with lime, (3) petrology o f  the 
provenance arm,  (4 )  regional elevation. and (5) change i n  
t o p y r a p l ~ v  .~r i t l  subsidence rvith lime. 

Climate, intrractlng w ~ t l i  provenance and tectonics. 
cont rols .in11 w(>ri~+: j 1) weat hertng processes and rates, (2) 
vnlume of sed:rnrnl delivered to a hasin, (3) percentage nf 
srdirnrnt that i s  coarse, sandy material, and (4 configu. 
~a t i o t l  t,i tlic depositional surface. These factors contro' 
sediment r l t ~ f r~hu t t on  wtthin a basin. 

Deiin~ri:t se r l~menta~~on in the terms described above 
pcrrni t j  5h01!-1rrm depositional changes to he interpretecl 
and c,;ntraqted with Inns-term tectonic and climatic con- 
dittons. Thc. pattern of [ l ie stratigraphic record can then be 
~st imarrc l  lmsctl o n  t l i r  sedimentolog~c response l o  a 
prrdir taldr .;i8t of cl~matic changes. 

The apniicstion of these prtnciples t o  exploratio~> will 
be dertion.;l r;ltetl hy examples froni the San Ju l im  Basin of 
Argentin.) 1.111 ~nffshorc! continental r i l l  basin i n  the pre- 
exri loral~on clitla ~na l ys i spha~ r ) ,  the Attza Grabenin Krnya  
(nnshorr?. rri.ittvcly early i n  thr exploration process), and a 
r r in te r~xc ta t~on  ot serliment timing in ihe Gulf of Mexico. 


