
A Review of the Petroleum Systems of the Gulf of Mexico 
with Emphasis on the Mexican Sub-basins: 

Oil Quality Distribution, Recognition of a New Petroleum 
System, and Remaining Petroleum Potential 

T he GI&' <SF Mcaico is a prolific basin with multiple source 

rock5 th:,! are lurassic. C:retaccous, and Tcrtiary i n  age. 

Oil quditv dr\trihution in the subsurface is controllcd primarily 

bv thc charactc.ri4cs o f  the source rocks. For example. carbonate 

5ource rochi ;,mt.~in marine, sulfur-rich organic mattcr and 

yield oils hich in aghaltme compounds and sulfur. In  contrast, 

r i l ic ic la~t ic ssturce rocks contain a mixture o f  marine and 

termstrial c,rp;mic nmtcr and yield waxy, low-sulfur oils with 

prcater padoil ratio. In  the Gulf o f  hleaico, the Mesozoic sounr 

rocks are grnr.rallg carbonate whereas Tcrtiary sourcc rocks 

arc si l iciclawi I n  the northern Gulf o f  Mcxico, pctrolcum 

generated irum Jurassic and Cretaceous sourcc rocks has bcen 

recogi7c-d in rhe mner onshore region, whcreas Tcrtiary sourced 

oils and pse, XL. (uund in the onshore and continental shelfareas 

(Fipurc I). Oil, xcneratcd from Merozoic sequences arc pervasive 

i n  thc deep C d !  of Mcxico (Gross ct al., 1995). On the Mexican 

side OF the GdC of Mrrico, sub-basins also contain oil and gas o f  

different orisin*. 

Rurgos Basin 

The Tcrtiay Ih~rgas Basin produces gas and condensate from 

reservoir.; that consist o f  sand deposited as bars and wide, thin- 

hcd deposits .I! thc fmnt o f  Palcoccne. Eocenc, Oligocene, and 

Mioccnr prnprding deltaic systems. 

Although the hlusozoic scqucnces, such as the Kimmeridpian - 
'l'itlmnian La Cnsita Fm.. Aptian la f'crla Fm., and Turonian 

Eaglc Ford Fni.. are rich in orpanic matter. thcv drc spcnt sourcc 
rocks. and did not contribute to the commercial accumulations 

in the basin. Aclivc sourcc rocks arc thc Paleoccnc-Euccnc 

Midway-Wilcox Fms. and Oligoccnc Vickqburg Frn. that contain 

a gas-prone Type 111 kerogcn (Echanove-lihanove. 1986; 

Gonwln-Garcia y Holguin-Quirloncs. 1992). 

7hc trapped hydnxarboni have been gcncratcd at morc than .I 

knl  dcpth and migrated along the listric and growth fault n/s- 

Iems that affected thc wholc Tcrtiary scction. Erploralion in this 

basin is being revitalized with thc rearch for gas in deeprr traps. 

secondary recovery techniques, inf i l l  drill ing and lnokin!: for 

nw prospdvc arms offshore rvhcrc Ihcrc i s  $real potential for 

accumulations o f  hydrocarbons (Yanez-Mondragon. 2001 ). 

Tampico-Mi.santla Basin 

The Txnpico-rMisantla basin produccs high-sulfur oil of wriablc 

quality (e.g.. 15" to 40' API gravity) and associated pas. 

I'roduction comes from stratigraphic. and mixcd str~~ctural- 

stratigraphic traps with naturally fractured carbonate rcscmirs 

in Upper Jurassic San Andrcs Fm., Cretaceous El Abra .Tamabra 

and 'lbmaulipas Superlor Fms., and clastic reservoir i n  the 

Eocene Chiconteprc Fm. In the ccntnl part o f  the basin, oi l  and 

associated gas were gennated from Upper Jurassic rource rocks. 

whcrcas to the west, light oil, condensate, and gas wcre prneratcd 

from the Lower Jurassic Huayac~ot la  Fm. (Morclc~+i;arcia. 

1996: Roman-Ram05 y Holguin-Quillones. 2001). I n  the Sierra 
hladre Oriental, an oil seep sample suggests that oil charge must 
have comc from a orbo?ate source rock dcpositcd i n  an anoric. 

hyprrsalinc, shallow water cnvironnient (platform). This new 

evidence sugpsta that within the Cretaceous Valles San Luir 

i'ntosi Platform, there are sourcc rocks that could have charged 

the Sicrra Madrc Oriental and adjacent rcpions. I n  the Sierra 
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Chinpns-Tnbnsco Basin 
The Chiapas-Tdbasco Rasin producen oil and associated gas from 
combined stratixraphic-structural traps of Upper and Lower 
Cretaceous reservoirs. These hydrocarbons werc generated from 
Upper lurasrii wurce rocks. To the south, some oils correlate 
with Creraccou.; carbonate source rocks that were deposited in a 

platinrm rnvironment of hypersaline conditions (Guzman-Vega 
and Mello. 19W). 

Mawpann Basin 
The X'lacuspan;~ Rasin i s  a gas producing hasin with minor 
?reduction d condensate and oil. Gases are a mixture of bio- 
~enic and thermogenic, arid the th~rrno~cnic gases arc of variable 
maturity. 'I'hcrnmn~enic gases were produced from primary 
cracking of Tcrtiay source rwkr and probably secondarycr;ickinp. 
from L'ppcr Iurasic source rocks (Sosa Patmn el al.. 2001 ). 

Cnmpeche Mnrine Platform 
The Camprchr \Inrine I'latform is  the richest oil region in 
,Mexiin, and contains several giant oil fields, including the 
Cimtarell Trend. Three stratigraphic sections have been identi- 
Red as source rocks in this region: Oxhrdian. Tidionian and 
i\.liocenc wqurnies (Santamaria, ct al., 1999: Sosa-Patron and 
Clara-Valdcz. 2NII ). The Oxfordian source rock appears to beof 
limited pengraphic extent, and i s  only active in thenorth, where- 
as the potential Miocene source is more widespread. However, 
the Tithonian i s  clearly the source of most of the hydrocarbons 
trapped in the region (Rnmcro-lharra et at., 2001). 

Thesouthem hasins have k n  producingoil and gassine theearly 
70s and this +on has stiU great potential Tor new dixowries. 

Offshore Mexico as well as the deep and ultradeep regions of the 
Gulf of hlexico are frontier rcgions of oil exploration. Regional 
work on the pctmleum systems suggests that theTertiary section 
will be an important source of hydrocarbons on the western side 
of the Gulf of Mexico,close to the shoreline (Figure I). Likewise, 
evidence of oil from the Challenger Knoll and regional trends 
suggest that the Mesozoic section (c.Q.. Upper Jurarric) will be 
the most important saurce of hydrocarbons in the deep and 
ultradeep q iuns of the Gulf of Mexico. 
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