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Micrometeorites have high hydrogen contents regardless of their thermal alteration during atmospheric entry 
(1.4-20 wt. % H20 equivalent). Also, two cosmic spherules (melted micrometeoroids), retained hydrogen in 
astonishingly large amounts (1.1 and 2.86 wt. % H20). COPS, essentially a P-rich, ferro-ferrioxide - hydroxide, 
contains between 2.9 and 3.8 wt. % H20. The isotopic composition of the hydrogen in all objects is highly 
variable and has a range similar to that of hydrogen from carbonaceous chondrites (6D -366 %O to 501 %o). 

Introduction. Micrometeorites (MMs) of the size range 25-500 pm collected at Cap-Prudhomme are made of a 
material mostly related to CM chondrites with possibly some contribution from CI and CR types [1,2]. 
Investigation of -500 MMs in the -100-300pm size-range and -150 smaller MMs (25-50 pm size-range) did not 
reveal one single object related to differentiated meteorites (achondrites, irons, or stony-irons). 

There are marked differences between CM chondrites and MMs: the latter have a much higher average carbon 
content (x3), they lack olivine and pyroxenes with very low Fe contents, they are poor in chondrules, and have a 
ratio of pyroxene to olivine about 10 times that of CM chondrites. We thus concluded, that MMs of the size-range 
50-500 pm, which represent the dominant source of extraterrestrial material accreted by the Earth today, 
represent a new population of primitive solar system objects. Characterization of the hydrous phases in MMs has 
proven to be difficult because many have been thermally altered during atmospheric entry. It was the purpose of 
this study to measure - for the first time - the content and isotopic composition of hydrogen in unaltered, altered, 
and melted MMs, and in the peculiar COPS phase [3] which is associated with MMs and cosmic spherules (see 
for example the figure). 

Analytical procedures. Well characterized phyllosilicate-bearing MMs [2] were analyzed for H contents and 
H isotope abundances with the Bern SIMS following the procedure of [4]. A set of thermally altered MMs and 
COPS-rich cosmic spherules (polished sections and crushed samples in gold foil [5]) were analyzed with the SIMS 
at CRPG, Nancy, following a newly developed procedure [e.g., 6-71. That procedure utilizes negative oxygen 
primary ions (= 5nA, 10kV) whlch allows the preferential analysis of H bound in silicates (hydroxyles) in the 
presence of organic H, inclusive epoxy. Consequently, measurements of fragments of a MM mounted on a gold 
foil or embedded in epoxy resin provide similar results. Moreover, fragments mounted on gold gave the same H 
content and D/H ratio before and after heating under vacuum for 12 hours at 120°C, and then for 3 hours at 
200°C. This excludes the possibility of a contamination with terrestrial water (in terrestrial clays such a 
contamination is completely eliminated at 90°C under the same conditions). 

Results and discussion. Both procedures applied yielded comparable results which are reported in the Table. As 
expected, the unaltered phyllosilicate-rich MMs (UMMs) are richest in H (5-20 wt. % H20 equivalent). Thermally 
altered, fme-grained MMs (FGs) and partially melted scoriaceous MMs (SMMs) contain between 1.4 and 
1.8 wt. % H20. Two chondritic cosmic spherules (CSs) have surprisingly high contents of H20 of 1.1 and 
2.86 wt. %, respectively. The COPS phase - as expected - has fairly high H contents (2.9 and 3.8 wt. % H20). 
The D/H ratios as determined in Bern and Nancy have very similar ranges. The total range found 
(6Ds,,, -366%0 to 501 Ym) in both thermally altered and not altered MMs is quite similar to that previously found 
for carbonaceous chondrites. About 40% of these values are clearly extraterrestrial. This fit again outlines the 
similarity between MMs and carbonaceous chondrites. 

We previously reported on a new phase "COPS", representing about 10% of the C-rich grains in both UMMs 
and SMMs [3]. This phase is a dlrty form of iron hydroxide (ferrihydride), differing from a related "PCP" phase 
found in CM chondrites by its amazingly high content of P and low content of S. We analyzed the constituent 
water of COPS nuggets from 2 cosmic spherules. It was not surprising to fmd a high water content. Quite 
surprising, however, was the high 6D of f245Ym found in one of the COPS nuggets, which is clearly outside the 
terrestrial range. These preliminary results suggest that the COPS phase must have some extraterrestrial source, 
maybe the micrometeoroid from which the cosmic spherule formed. However, we do not yet understand its origin 
and the source(s) of its water and high P contents. 

The high water contents of both the SMMs and the cosmic spherules (to be reconfirmed for other types of 
spherules) further demonstrate that the good thermal shielding of micrometeoroids upon atmospheric entry is still 
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