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Introduction:  The Chesapeake Bay impact struc-

ture, 35 Myr old and 85 km in diameter, is one of the 
largest and best preserved impact structures on Earth 
[1]. The structure was drilled in the central part at 
Eyreville in 2005-2006 during an ICDP-USGS drilling 
project. Three drill cores (Eyreville A, B, and C), in-
tersecting the impact structure to a total depth of 1766 
m, were recovered within the central zone of the struc-
ture in the deep crater moat. The crater fill comprises 
post-impact sediments, sediment clast breccias and 
sedimentary megablocks (the so-called Exmore breccia 
beds, interpreted as resurge breccias), a large granitic 
and a small amphibolitic megablock, gravelly sand, 
suevites and lithic impact breccias (SLIB; 1397-1551 
m; [2]), and granites/pegmatites and mica schists [1]. 
In the upper part (above ~1474 m) of the section of 
SLIB the suevite is mostly melt rich and contains two 
intervals (5.5 and 1 m thick) of impact melt rock [3]. 
In the deeper parts of the section (below 1474 m) 
mostly suevitic polymict impact breccia alternates with 
large blocks of cataclastic gneiss [2]. 

Samples: Petrographic and geochemical analyses 
of 43 impactite samples were performed. The samples 
comprise 30 samples of suevite, three samples of im-
pact melt rock, one polymict lithic breccia, three con-
glomerate clasts, and six samples of cataclastic 
gneiss/schist.  

Suevites and impact melt rocks: The suevite has 
a grayish, fine-grained clastic matrix and consists of a 
variety of rock and mineral clasts, melt particles, as 
well as secondary minerals (e.g., phyllosilicates). The 
impact melt rocks contain melt matrix mostly recrys-
tallized to feldspar/pyroxene microlites. Lithic frag-
ments comprise sedimentary, metamorphic, and igne-
ous lithologies; their relative proportions vary signifi-
cantly through the SLIB section. Mineral clasts include 
quartz, K-feldspar, plagioclase, muscovite, biotite, 
opaque (mostly pyrite) and other accessory minerals. 
Quartz grains in suevite show planar fractures and 
planar deformation features. Toasted appearance of 
quartz is very common and ballen quartz occurs in 
melt-rich intervals. Melt fragments are most abundant 
near the top of the SLIB section (up to 34 vol% in the 
interval 1399-1422 m) and around 1450 m (up to 77 
vol%). In these intervals also some impact melt rocks 
occur. The millimeter- to centimeter-sized melt parti-
cles are mostly altered, commonly contain small undi-

gested clasts and show flow structures. Several major 
types of melt particles have been distinguished on the 
basis of color, micro-texture, and chemical composi-
tion: 1) clear, brownish, or greenish, unaltered glass, 
commonly with flow texture (dark and light colored 
schlieren); 2) brown melt, entirely altered to fine-
grained phyllosilicate minerals, commonly with undi-
gested clasts; 3) recrystallized silica melt; 4) melt with 
intersertal texture, with feldspar and/or pyroxene mi-
crolites; 5) dark brown melt (of shale precursor).  

 Stratigraphy of the SLIB section: Horton et al. 
[2] have divided the SLIB section into subunits ac-
cording to lithological differences. We focused on the 
suevites and divided them into subunits according to 
clast (abundance, size, type) and melt (abundance, 
type) content and characteristics (Fig. 1).   

Subunit 1 (U1, 1397.2 - 1430 m) is the most homo-
geneous subunit. Clasts are smaller in size and the pro-
portion of matrix is larger than in the other subunits. 
Sedimentary clasts (e.g., siltstone, sandstone, con-
glomerate) prevail, but schist clasts are also present. 
Large melt particles (up to 5 cm) occur. Suevite is 
melt-rich and contains an interval (1402.2-1407.5 m) 
of impact melt rock, where melt with intersertal struc-
ture (type 4) is abundant. Occurrence of unaltered 
glass (type 1), commonly with shard-like structure, is 
typical for this subunit and much more limited in lower 
subunits.  

Subunit 2 (U2, 1430 – 1448.4 m): Clast-rich 
suevite, with clasts mostly from crystalline basement 
lithologies (gneiss, schist, and granite). Rare sedimen-
tary clasts (e.g., siltstone, shale, and conglomerate) 
occur. Melt particles (mostly type 2) are rare (<3 
vol%).  

Subunit 3 (U3, 1448.4 – 1457 m) consists of melt-
rich suevite and contains a thin interval of impact melt 
rock (1450.2 - 1451.2 m). Many clasts are difficult to 
resolve due to partial melting. There are abundant 
sedimentary clasts (e.g., siltstones, mudstones, sand-
stone, graywacke) and some crystalline clasts (e.g., 
schist and granite). At about 1455 m depth there are 
abundant larger clasts, >10 cm in size (shale, con-
glomerate, schist). Melt particles of types 3 and 5 are 
the most common ones in this subunit.  

Subunit 4 (U4, 1457 – 1474.1 m): Suevite in sub-
unit 4 contains abundant melt particles, but the propor-
tion of melt is lower and the proportion of matrix is 
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higher than in U3. There are various types of lithic 
clasts (e.g., siltstone, sandstone, conglomerate, schist) 
commonly larger than ~10 cm. Sedimentary clasts pre-
vail. Only melt particles of type 2 occur in this subunit.  

Subunit 5 (U5, 1474.1 – 1486.1 m) is similar to 
subunit 2. The proportion of melt is very low (less than 
2 vol%, on average). The suevite is porous and clast-
rich; crystalline clasts (i.e., schist/gneiss) prevail. Only 
altered melt particles (type 2) occur.  

Subunit 6 (U6, 1486.1 – 1551.2 m): The lowermost 
subunit is very heterogeneous. Suevite alternates with 
large blocks of cataclastic gneiss/schist. Sedimentary 
clasts (e.g., siltstone, shale, sandstone, conglomerate) 
are generally more abundant than crystalline clasts 
(schist/gneiss and granite), but some crystalline clast 
rich parts occur (e.g., 1510.8 - 1512.0 m). Melt parti-
cles are relatively abundant in upper parts of the sub-
unit (e.g., ~12 vol% in samples from about 1505 m), 
but is low (<3 vol%) in the lowermost parts. Melt par-
ticles are strongly altered; some samples contain abun-
dant smectite.  

Conclusions: The relative abundance of melt par-
ticles varies significantly through the suevitic section; 
melt is most enriched near the top, where the suevite is 
intercalated with impact melt rock. Five different types 
of melt particles have been distinguished. Six different 
subunits of suevite have been recognized based mostly 

on the abundance and characteristics of lithic clasts 
and melt particles. There are melt-rich parts (U1 and 
U3); sedimentary clasts are dominant in most subunits 
(especially 1, also 3, 4, and 6). There are two melt-
poor sections with predominantly crystalline clasts (U2 
and U5). The lower parts (U5 and U6), which contain 
large blocks of cataclastic gneiss, probably represent 
ground-surge material, as has been suggested by [3]. 
The shard-like melt particles from U1 of the suevitic 
unit solidified before incorporation into the breccia 
and represent fall-back material. Due to the position of 
the core in the central moat near the central uplift, the 
stratigraphy could have been disturbed by slumping of 
material from the central uplift. This could be the case 
for subunit U2. Similarly, in the nearby STP testhole, 
it has been suggested that the gneiss blocks were 
mixed into the fallback suevite, possibly during cen-
tral-uplift rise and collapse [4].   

References: [1] Gohn G. S. et al. (2006) EOS 87, 
349 & 355. [2] Horton J. W. et al. (2008) this meeting 
[3] Wittmann et al. (2008) LPS XXXIX Abstract #2435. 
[4] Horton et al. (2005) LPS XXXVI Abstract #2003. 

Acknowledgment: Thanks to L. Ferriere (U Vi-
enna), J.W. Horton (USGS Reston), A. Wittmann (LPI 
Houston), and  S. Gier  (U Vienna) for discussion. 
Supported by the Austrian Science Foundation FWF, 
grant P18862-N10 (to C.K.). 

 

 
Fig. 1: Stratigraphy of the section of suevites and lithic impact breccias and characterization of the subunits, Eyreville drill core, 
Chesapeake Bay impact structure. Left column - Horton et al. [2], * polymict impact breccia comprises suevite and minor po-
lymict lithic impact breccia; right column - our subunits.  
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