
278 FOl/nI! /5AG, Goettingen (Gen nanv). 04·06 / /01/999

NORTH-SOllTH STRllCTllRAL EVOLUTION OF THE PERUVIAN

SUBANDEAN ZONE

Willy GIL R. ( 1), Patrice BABY (2), René MARO CCO ( 1), Jea n François BALLARD (3)

( 1) IRD. Apanado 18-1209 Lima 18. Peru. ird@chavin.rcp.net.pc
(2) IRD. Apartado 17-10-7019. Quito. Ecuador. pbabyO pi.pro.ec
(3) ELF EP, Av. Larribau, 64000 . Pau. France. Jean-Frnncois.Ballard O elf-p.fr

KEY WORDS: Subandean, Peru, thik-skin tecroni cs, thin-skin tectonics, inversion, paleogeography.

INTRODUCTI ON

The Peru vi an Subandean zone corresponds 10 a l'oreland fold and thru st belt. whose structural

geometry varies drastical ly l'rom north to south. Il constitutes the transitional zone between the Eastern

Cordill era and the foreland bas ins of the Peruvian Andes (Maraiion, Ucaya li and Madre de Dios basins).

and extend s southward in Bolivia and northward in Ecuador (Fig. 1).

The northern pari of the Peruvian Subandean zone (between lat. 4°5 and 8°S) is formed by the

Santi ago and Huallaga Neogene basins. Ils central part (betwee n lat. 9°S and II °S) co mprises the

Pachitea Neogene sub-basin, which pro longs ro the south with the Ene basin. The southern Peruvian

Subandea n zone (betwe en lat. Il °S and 14°5) extends l'rom the sou thern extrerni ty of the Ucaya ly Basin

to Bolivia.

T his paper il lustrares the north-south geo metrie evo l utio n of the Peru vian Subandea n zone and

shows how the Paleozoic and Mesozo ic paleogeog raphies have contro lled the style of deformation. Seriai

balanced cross-sec tions construction has been poss ible due to field works, seismic r éflection data and

drilling information provided by petroleurn industry.

DEFORMATION GEOMETRY AND KINEMATICS

In the northern part of the Per uvian Subandean, the section involved in deformation consists of

metamorphic Precambrian rocks, and Tr iassic to Recent sedirneruary rocks. T he San tiago and Huallaga

basins are deformed by diapirs, thrusr sheets and tectonic inversion s (Figs. 2A-2B ). T he diapirs and the



Fourth /5AG, Goettingen (Ger man y]. 04-061/ 01/ 999 279

décollement of the thrust sys tem developed in the Upper Triassic evaporites of the base of the Pucara

Group . Thrust structures are locally deformed hy deep posi tive inversions of Upper Triassic-Lower

Jurassic normal faults. In the Huallaga Basin, horizont al shorte ning increases and the frontal fault

(T arapoto Thrust) 30k m ove rthrusts the M arafion Basin, which is defo rmed hy wrenc h tectonics

(flower structures) as the Oriente Basin of Ec uado r (B aby et al. , 1999). Apatite fi ssion track analys is

(Alernan and Marksteiner, \997) shows that the uplift of the thrust belts which limit and deform the

Santiago basin staried at 10 Ma.

The central part corresponds ta the Pachitea basin (Fig. 2C) which pinches out 10 the eas t on the

Shira High Iimited hy basernent faults. The Hinterland (Subandea n interna i zone) is defo rmed by an

importan t thrust system deve loped in a thick series of Paleozoic and Lower Mesozoie sediments. The

main derachmeru is located in the hase of the Upper Perrnian shales (E ne Fm. ) . A total hori zontal

shortening of 50% has heen calculated in the internai Subundeun zone l'rom balanced cross-sec lion

construction (Fig. 2C). Neogene con tinental sediments are overthru sted and do not present strong

thickness variations, whieh see rus to show a very young age of the defo rmation (Gil, 1997) .

The southern Subandean zone co mprises the southern part of the Ucayali Basin and the north­

western border of the Madre de Dias Basin which cx tcnds to Bol ivia. Il is dc for rncd hy a thrust system

developed in a thick and conunuous Palcozoic series (F igs. 2D-E). Talai horizon tal shortening is also of

about 50%. The externa t zone is defo nncd hy lault propagation raid s. whcrcas thc intcm al zone is

structured hy blind dup lexes and Neogene ["Jiggyhack basins. similar ta the Allo Beni piggy back basin

studied hy Baby et al. ( 1995) in the northern Subandcan zone of Bolivia.

PALEOGEOGRAPHIC CONTROL

Ba lanced cross-sec tions show thar so rne Palcozo ic and Mcsozoic uruts wedge out to the east or

despair abruptly in the thrust shcets 01 the hinterland. Thcsc drastic changes co ntro lled the style of

Suband ean de formation.

Defor mation of the northern Peruvian Subandean zone (Figs 2 A-B) was contro\led by the

inversion of an Upper T riassic-Lower Jurassic fin (Puca ra Grou p) which extends 10 the north in the

Orient e Basin of Ecuador (Baby et al., 1999). The presence of cvaporitcs in the hase of the Pucara Gro up

induced the development of diapirs and an important detachment. Ils pinching out to the cas t stopped the

detachmeru propagation and provoked the formation of the Santiago Basin frontal triangle zone

(Fig. 2 A).

In the centr al Suba ndean zone, the developrnent of the hinterland thrust sys tem was controlled by

the appeara nce of the Perrno-Tr iass ic shales (Ene Fm.), which forrned the sole thrust (F ig. 2 Cl. To the
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cast, the Ene Fm. disappears and the deformation is characteriscd by thick-skin tectonics and basement

upl ift (S hira High) .

The southern part (Figs. D-E) is deformed exclusiv ely by thin-skin tectonics . The thick and

a lmost continuons series of Paleozoic sediments permitted the devel opment of various detachrnents and

dup lexes in the internai zone. Similar paleogeography and thrust system geometry are known moreto the

south in the northern Bolivian Subandean zone (Baby et al., 1995).

CONCLUSIONS

The Peruvian Subandean foothills is a transition zone where from north to south thick-skin

tectonics is progressiveiy replaced by thin-skin tectonics. This north-south evolution was conrrolled by

the Triassic-Jurassic seu ing, which leaded rift system s oblique to the chain and a strong erosion of the

Paleozoic sedirnentary series. ln the northern part, Triassic and Jurassic rift systems are inverted and their

NNE-SSW orientation (oblique 10 the plate convergence) induced transpressive deform ations. ln the

southern part, the Paleozoic series is poor eroded and perrnitted the development of thin-skin tectonics

wi th 50% of horizonta l shortening.
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