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REGIONAL GEOLOGICAL SETTING

The Co lôn i a structure is located within the domain of t he Ribeira Fold

B~lt (HASUI !~_!l . , 1975) . Accordin g to SADOWSK I ( 1974) a nd COUTINHO (1980) t he

main rock types of the reg ion are gneisses , migmati tes, d i orites , mi c a sch is t s,

quartzites, mylonites, amphibolites, metabasites, granites and gr a n od i o r i tes

( f i g . 4) . The general structural t r end of the basement rocks i s ENE.

Sedimentary rocks are e xpo sed along the southern a nd southea stern border s

of the structure and are probab ly r e l a t e d to the Middl e Eocene/Earl y O l i g oce~e

(MELO ~~__!l . ,1 98 6 ) a r, more preci s el y Ol igoce ne (R ICCOMI NI ~I__!l . ,1 98 7 )

d e p o s i t i o n of the Sao Paulo Forma ti on, prom inent in the Sao Paulo Basin located

just to the north .

Al i the rock t ypes have be en very in t e n s el y weat hered , wh i ch makes

geological observations difficult . Co lluvi al a nd a l l uv ia l deposits o f probab le

Quaternary age are also prese~t i n the region.

THE COLôNIA STRUCTURE : HYPOTHESES AS TO ITS ORIGIN

As mentioned above, e ver since the first studies of this structure , t he

hypothesis of a probable impact structure has becn popu lar (KOLLERT !!_!l.

1961 ). Further studies, mainly those s by CROSTA (1 982, 1986), based on

morFhol ogical parameters, ha ve r e i n fo r cc j this i de a . Th c pre s cnc e cf highe r

a ltitudes in the southwestern part of the ri m has led COUTINHO ( 198 7 , oral

communication) to suppose a body trajectory from northeast before the shock .

Alternative hypo t he s i s , such as ( I ) s i nkho l e , (2) structura l interferenc e

pattern, (3 ) intrus ion and (4) c rypto-exp lo 3 i on ( phr eata-magmati c s t r uc turc

related to a kimberlite ), among others, may be rejected, respecti ve ly, by (I)

the absence of carbonate rocks in the reg ion, (2 ) the persistence of the ENE

structur31 trcnd of t he basement, ( 3 a nd 4) the l ack af structur c s and / or minOI"

i n t r u s i ve s bod í e s ( d í ke s , s i l l s , !?tc. ) that shou l d bc a s aoc í a t cd ~... ith
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Ali of the above conziderations concerning the pattern of Tertiary

sedimentation point to an Oligocene or younger geologic age for the impact

evento

ANALYSIS OF THE MORPHOLOGICAL PARAMETERS OF THE STRUCTURE

DENCE (1972) has classified terrestrial impact craters in seven different

leveis or degrces of preservation: 1: ejecta largely preserved; 2: ejecta partly

preserved; 3: ejecta removed and rim partly preserved; 4: rim largely eroded

and crater-fill products prcserved; 5: crater-fill products partly preserved; 6:

only remnants of crater-fill products preserved, with crater floor exposed; 7:

crater floor removed, substrate exposed .

GRIEVE & ROBERTSON (1979), studying the morphology of the 140, proven,

probable and possible. impact structures known thrcughout the world, have

verified a 600 Ma recognizable life for craters less than 20 kmin diam~ter,

according to DENCE's seven-stage scale. The Colônia structure lies between

preservational degrees 3 and 4, i.e . , a structure with ejecta removed , rim

partly preserved, although deeply eroded. and crater-fill product~ preserved.

GRIEVE & ROBERTSON (1979) have established an empirical relationship between

diameter. age and preservational degree of impact structures, in order to

est imate the maximum age of structures with a given dimensiono The observed

preservation degrce is plotted against a preservation index defined by the ratio

betwecn the diamcter in kilometers and the age in Ma. Given the 3.64 km diameter

and the preservational clcgree betwcen 3 and 4 of the Colônia Astrobleme. the

maximum impact age would range between 36.4, Ma {Eocene-Oligocene boudary> and

5.2 Ma (Miocene-Pliocene boundary), dates well in agreement with the maximum

age of Oligccene postulated on other grounds.
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Also according to GRIEVE & ROBERTSON ( 197 9 > the depth-diamets r

re1ationships for simple craters .with diameters less than 3 .8 km in crystalline

cargets are described by the functions:
0.786

Pt = 0.326 D

0. 829
Pa = 0.159 D

where E~ and E~ are, respectively, the true and apparent depths in kilometers

and Q is the rim diameter also in kilometers. The true depth corresponds to the

altitude difference between the t op of the rim and the base of the crater-fill,

whereas the apparent depth is the difference bet~een the top of the rim and the

top of the crater-fi1l. Using t hese relationshi ps , the f! and EQ parameters for

the Colônia structure are respecti vel y 900 and 4 6 4 meters. Theoreticall y ,

therefore, the crater-fill should be 436 meters t h i c k .

The presént vertical distance f rom the top of the ri m to the top of the

crater-fill is around 125 m. The difference with respect to the

may be explained by the action of intense we ather ing and erosi on.

c a l c u l a t e c EQ

There is no available data on the maximum crater-fill thickness .

·Ge op hy s i c a l (gravimetry and resistivity) surveys indicated 300-400 m for the

depth to the crystalline substratum within the crater. A water-well, originally

190 m in depth ( s í t e B, fig.2), was d r í l l cd in the southern part of the

structure, about 650 [fi from its center, and does not reach the basemcnt (CEPAS,

1989). Later this well was concinued down to 263 m depth, wherc i t was reported

that the drilling had reached the basement. rt is possible , howevcr , that this

levei, 263 m below

initial, coarse,

rim.

the alluvial plain, could merely represent th e t op of the

crystalline fill eroded from the slopes of inner part of the

Drilling has revealed essentially organic-rich claysy material . No

palynolcgica! analysis of this material is available yet. As shown in Fig.S,
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