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SPHERULES FROM UPPER EOCENE SEDIMENTS AT ODP HOLE 689B, MAUD RISE, ANTARCTIC; B.P. Glass, Ge-
ology Department, University of Delaware, Newark, DE 19716, and C. Koeberl, Ingtitute of Geochemigtry, University of Vi-
enng, Althanstrasse 14, A-1090, Vienng, Audtria

Montanari et d. [1] reported apostive Ir anomaly in upper Eocene sediments from ODP Hole 689B taken on the
Maud Risein the Weddd| Sea, Antarctic (640 31.009'S. Lat., 03[1 05.996 E. Long; 2080 m water depth). A well-defined enrich-
ment in Ir abundance occurs between 100-110 cm depth in Section 6 of Core 14H (~ 128.75 m subbottom). Previouswork has
shown that upper Eocene clinopyroxene-bearing (cpx) spherules are associated with apostive Ir anomay (eg., [2]). Vonhof and
Smit [3] found microtektites and microkrytites associated with the Ir anomay and suggested that they might belong to the North
American and clinopyroxene-bearing spherule strewn fields, repectively. They aso speculated, based on oxygen and carbon
isotopic data, that increased surface productivity a the time of the late Eocene spherule event(s) at Hole 689B may have been the
result of cooling triggered by the impact(s) that produced the spherule layer(s). We report on the concentration of spherulesand
the gtratigraphic relationship between the microtektites and cpx spherules at this Site, aswell as provide description of and pet-
rographic dataand mgjor oxide compositions for the spherules.

Twenty-seven samples with asample spacing of ~ 2 cm through the layer and a spacing of 5-10 cm above and below
the layer were obtained from Hole 689B. The samples were disaggregated and wet seved into < 63 [m, 63-125 [Om, and > 125
Om sizefractions. The coarser size fractions were searched for spherules using abinocular microscope with up to 50X magnifica:
tion. Approximately 390 microtektites and 670 cpx spherules (> 63 [im) were recovered. The vertica distributions of the cpx
spherules and microtektites are nearly identica; however, the peak abundance of the microtektitesisat 100-101 cm and the peak
abundance of the cpx spherulesisat 103-104 cm depth in Section 6 of Core 14H. In addition, the microtektites are more abun-
dant than the cpx spherules above the peak abundance and | ess abundant than the cpx spherules below the peek abundance (scat-
tered cpx spherules and microtektites were found as high as 90 cm above and at least 10 cm below the peak abundance).

We estimate that the concentration of microtektites (> 125 Om) a thissiteis~ 52/cm”  Thisis much lower than the
concentration of upper Eocene North American microtektites found at Barbados and the Caribbean Seaand Gulf of Mexico stes
[4]. The concentration of cpx spherulesis esimated to be < 1 (> 125 Cim)/on?, which is much lower than found a most previ-
oudy described cpx spherule-bearing sites.

The microtektites are generdly transparent and colorlessto pale brown. Some fragments of tektite glass are dso pres-
ent. Of the splash forms, most are sphericad (~ 82%); teardrop, disc, dumbbell, and other shapes make up about 7%, 6%, 1%, and
4%, respectively. Approximately 14% of the microtektites from the > 63 Cm Szefraction are> 125 Omin sze.

The cpx spherules range from opague black to tranducent pale yelow in color. The tranducent spherules are birefrin-
gent dueto their cryptocrystdline nature. Approximately 40% of the cpx meterid are fragments; the remainder are generdly
irregular spheroids. In afew cases two spherules are fused together. They exhibit arange of crystdline textures Smilar to those
observed in upper Eocene cpx spherules from other Sites. Some of the cpx spherules contain Ni-rich spinels with equant or skele-
tal crystal outlines.

The mgor oxide compostions of 15 microtektite and 10 cpx spherules were determined by energy dispersive X-ray
andlyss. The microtektites have SO, contents > 75 wt.% and like North American (N.A.) microtektites, they have low MgO (<
1 wt.%) and CaO (<1 wt.%) (Table 1). However, compared with previoudy analyzed N.A. microtektites, the Hole 689B micro-
tektites generdly have lower Na,O contents (< 0.3 wt.%), athough some N.A. microtektites and tektite fragments from sites 612
and 904 dso have Na,O contents < 0.3 wt.%. In addition, the Hole 689B microtektites have more variable FeO contents and
some have higher Al,O; contents for agiven SO, content than previoudy analyzed N.A. microtektites. The Hole 689B cpx
pherules have lower SO, (< 70wt.%), Al,O; (< 8wt.%), and TiO, (< 0.4 wt.%) and higher MgO (> 4 wt.%), CaO (up to 16
wt.%) and Na,O than the microtektites. The cpx spherules aso have high NiO contents (up to 0.3 wt.%). They are petrographi-
caly and compasitionally similar to upper Eocene cpx spherules found at other Sites.

The age and mgjor oxide composition of the microtektites suggest that they might be part of the N.A. microtektite
srewn field, as previoudy suggested [3]. If so, the North American strewn field is at least four timeslarger than is presently
mapped. Thelow concentration of microtektites at Hole 689B is compatible with the Chesgpeske Bay structure being the source
for the N.A. strewn field. The cpx spherules at Hole 689B are similar to upper Eocene cpx spherules previoudy found at other
Stes around the world; and if they al belong to the same event, it would appesr thet this layer may be globa in extent. Thelow
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concentration & Hole 689B is compatible with the 100 km diameter Popigai structure being the source crater for the cpx spherule
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layer, since Hole 689B isfarther from the Popigai structure than are the other cpx spherule-bearing sites.

Trace element and additiona major dement studies are underway.
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Table1. Mgjor oxide compositions (wt. %) of selected microtektites and cpx spherules from ODP Hole
689B, Maud Rise, Antarctic.

Sample-
Number S0, AlL,Os FeO MgO Ca0 Na,O K,O TiO, NiO
Microtektites
750-16 75.1 147 475 0.86 050 019 265 0.57 nd.
73515 75.2 211 065 0.71 009 000 0.91 0.68 nd.
73513 75.3 124 702 0.72 087 015 250 0.34 nd.
735-12 75.6 15 712 0.83 103 027 262 0.38 nd.
740-32 773 126 474 0.73 050 008 284 0.55 nd.
740-29 775 174 135 0.76 014 002 157 0.64 nd.
740-17 783 171 125 0.75 013 001 119 0.63 nd.
73514 788 129 297 0.88 067 007 263 0.52 nd.
73510 794 137 345 0.60 031 004 133 0.52 nd.
740-30 83.6 128 034 041 012 002 167 041 nd.
Cpx Spherules

735-19 59.4 614 592 109 140 089 170 0.25 0.25
735-18 60.7 688 350 8.83 160 088 214 0.26 0.23
740-6 61.8 601 558 9.18 130 103 258 0.29 nd.
73520 62.0 569 375 831 167 019 150 0.22 0.08
740-12 62.4 665 4.9 9.75 136 060 175 0.25 nd.
73521 63.8 458 610 815 142 038 173 0.16 0.30
740-2 64.2 732 431 7.84 125 078 217 0.26 nd.
740-15 66.0 539 884 843 698 139 213 0.25 nd.
735-17 68.5 851  6.88 4.29 6.77 133 2.56 0.38 0.18

n.d. = not determined
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