Additional Observations on the Impact Breccias of the Chicxulub
wmwr,  Ejecta Blanket from the UNAM-7 Drill Core, Yucatan, Mexico
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v == continuous ejecta blanket of large impact structures on Earth can be Chissilub Flo s o
s wymesene studied. It is buried by 200 to >300 m of Tertiary sediments and is only Mé’,_:@ & vaa vs .
: : Evapores (Gypsum / Anhydrite) accessible by drilling. In 1994/95 a shallow drilling program was carried out "f“_'é unamt ,
ay RS (i abundan: evaporte dasts) by the Unlvers'ldad Nacional Auto_noma de Mexico (UNAM) within ar]d Ysg;l). unam2 &7 unams Vatladorid
@ Poyrictotrozs around the Chlcxglub crater. 7 dl’l||l cores wherel recoyered (2800 miin ‘ ® & unam
> Ta o~ total), three of which encountered impact breccias (Fig. 2, UNAM-5, 110 km UNAML ONET s
=) :A:";MfN-UNAM 71 2 S from center, UNAM-7, 125 km SE from center, UNAM-6, 150 km SSE P L. PEMEX
Lo S - unam 72 S from the center, [1,2,3]). These breccias have been compared with the u N L s > : wells
Lo+ “"’i Transitional Interval <I=J proximal 'Bunte Breccia' - 'Suevite' succession of the well studied Ries %f:?mm ; ; N\
o A ;“] Box 124 34653505 m) crater in Germany [5,6] L QR0 Puerto|  Fours
368'307%[\.3_* MfN - UNAM 7_;; . DRk Fig. 2: Location of the UNAM and the PEMEX wells located within and around
v:(‘ “ o the Chicxulub crater on the Northern Yucatan Peninsula (Mexico)
a o® THE BRECCIAS OF THE UNAM WELLS
T o The breccias from the UNAM wells have been described as 'Suevite' (UNAM-5 and upper breccia in UNAM-7) or as Bunte-Breccia-like deposit
S g (UNAM-6 and lower breccia in UNAM-7, [2,3]). These two facies of the proximal ejecta blanket have been distinguished based on
LT @ . (a) abundance of basement versus evaporitic clasts and (b) variations in magnetic susceptibility [2,3]. (Fig.1)
bt 6 93  Basal Contact (575 m) @ Only the UNAM-7 core is thought to represent a complete Bunte Breccia / Suevite sequence similar to that of the Ries Crater (Fig. 1).
VIVVVLVVVIVV Box 219 (carbonate rich polymict 1. MATRIX PROPERTIES a) Box 124 - Contact Upper / Loy\(eljfgqcia
v Zr:tz:a;a:::‘cn;:::?s::r:;) Three matrix types of the impact breccias can be distinguished within the UNAM-7 core: { | ‘
702,40 L2757 S 7 Cretaceous bedrock or Megaclast 2 (a) a poorly consolidated, greenish-grey, lithic matrix, (b) a poorly to well consolidated, greenish-
1000 yellowish-ocre vitreous or pelitic matrix, and (c) a well consolidated, greyish brown to dark brown
b) carbonate-rich matrix. None of these types is exclusive, there are transitions between all of them
£ 1004 (Fig. 3a, Fig. 4a and 4d). In the upper part of the succession gradual toabrupt changes from one
% to another type can be observed (Fig 3a). Sometimes there is a complex interfingering of units or
g 107 pockets of different matrix types, displaying a inhomogeneous textures or breccia-in-breccia-type
E’é’ structures (Fig. 4b and 4c). In the lower succession the matrix becomes more carbonaceous,
°§, - homogeneous, and well consolidated. Nevertheless, intercalations of lithic or vitreous, less
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Fig. 1: a) Lithology of the UNAM-7 drill core, modified 2. THE 'BUNTE BRECCIA' - 'SUEVITE' CONTACT AND THE BASE
from Urrutia-Fucugauchi et al. 1996 ([2]). Note the The contact between the lower and the upper breccia unit is considered to be situated at 348.4
:gggﬁ';i%?ﬁ;“gfxzsﬂg gznztg’::'t;’:fgie ‘:Tower m [3] or 350.5 m [2] because of a significant drop in magnetic susceptibility within this interval
contact. b) Measured low-field magnetic susceptibility (Fig. 1). Lithologically, no sharp contact between the two distinct units can be observed (Fig. 3a).
across the transition between the lower and upper The transition between the highly variable upper and the more lower breccia is transitional and
unit with a significant drop between 348.4 and 350.5 covers almost 5 core boxes (122-126, appr. 344 m - 358 m, Fig. 3a). The basal contact occurs
m (see Fig. 3a; from Urrutia-Fucugauchi et al. 1996, . .. . .
(1) >100 m deeper than proposed ([1,2,3]) at around 681 m (Fig. 3b). This implies a total ejecta
thickness of at least 459 m. The total depth of UNAM-7 is 702.4 m. The 21 m of anhydrite and
3. SEDIMENTARY CLASTS, marls at the base appears to be evenly horizontally bedded. Anhydrite clasts within the overlying
BASEMENT CLASTS AND MELT breccia unit show as well an apparent horizontal bedding (cf. Fig. 1a).
FRAGMENTS
There is an inverse relationship in
abundance of sedimentary versus MfN - UNAM-7-2: 307.85 - 307.95 m MfN - UNAM-7-3: 381.4-381.5 m MfN - UNAM-7-3: 381.45 m
basement clasts. Carbonates are (Upper Breccia Unit - Suevite?) (Lower Breccia Unit - Bunte Breccia?) Melt Fragment - crossed nicols
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angular to subrounded and
sometimes display a rim of altered
impact glasses. Anhydrite clasts are
generally angular (Fig. 3a) and do
not show such rims. The size and
frequency of anhydrite clasts
increases towards the base.
Basement clasts do preferently
occur in the upper breccia, but are
also present within the in the lower
unit. Basement clasts are
subangular to subrounded and do
often display 'reaction rims' or
coatings of green to yellowhish-
green altered melt.
Altered melt fragments occur
throughout the succession down to
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Fig. 3: a) Box 124 (348.95-350.5 m) of the UNAM-7 drill core
with the proposed contact between the Bunte-Breccia-type
lower and the suevitic upper breccia at point a. Note the
repetition of lithologies (b and c) and the transition between
different breccia types. b) Box 219 immediately above the
lower contact of the breccia (Box 220) and well below (>100
m) the proposed lower contact. Note the polymict nature, the
carbonate-rich brown matrix and the abundant greenish-grey
to dark grey altered melt fragments (arrows).

. : . Fig. 4: Typical samples from UNAM-7. Note the polymict, very heterogeneous nature of the
its balse (Flg' 3_b’ Flg' 49) first sample with clasts with reaction rims and coatings of altered impact melt. The second
Sometimes vitreous/pelitic sample is more homogeneous, but shows matrix variation and altered melt fragments as CONCLUSIONS
fragments (Fig. 4d, altered melt? well, a) polymict breccia with evaporite and yellowish-green and greenish altered melt . A R . .
intgrfinger (Wi?h the matrix Meli particles, b) altered melt particles, evaporite clasts and carbonate-rich intraclast within pelitic The tYVO b.reCCIa units of UNAM-7 are “thOIOglca”y dlﬁeren't from
) : (vitreous ) matrix, ¢) melt-rich breccia clast with brownish reaction rim, d) matrix variations the Ries ejecta and can not be described as a sequence of 'Bunte
fragm:nts SthOW ?lffererlt .Sh?‘ﬁ?S frorlrt1 (yellow)is)hf;))elit:_(i_(vitrtﬁou@l:o( c_?rbona)te-ri::h r_na_tri_x,te) ?reenis: Zrt_atcci? cltast)(:;?ltered Breccia' and 'Suevite'. The complete succession should be defined
an o not rare contain lithic melt (see g) ), f) pelitic yellowish (vitreous) matrix in joints of an anhydrite clast, g) thin " e el . . o
cores or clasts (|¥I 4 ) There section photograph (crossed nicols) of e) - devitrified melt fragment (glass?) containing a_s .SueVIte (|.IthIC |.mpact breqma with me_lt partlcles, .C'f' [7]) A
ek Gkl inclusions with secondary calcite and a lithic core, showing a brownish reaction rim. distinct, melt-rich, highly polymict upper unit can be defined with a
appear to be three distinct types of gradational instead of a sharp contact to the underlying breccia
melt particles (alteration products): unit. The high melt production indicated by melt fragments
a light-yellow / ocre to greenish, a throughout the succession is consistent with scaling laws that
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