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Summary 
Spherical and non spherical bodies derived from target rock and meteorite 

components have been found in samples of soil in the Henbury crater region. From a study of 
the composition of these bodies, the compositions of the meteorite and the target rock, it has 
been possible to separate the bodies into three groups showing differing degrees of 
volatalization of various oxides. A major finding is the depletion of S1O2 in the production of 
both Group 1 and Group 3 bodies. Group 3 bodies are not volatilized to the same extent as 
Group 1. Comparing the compositions with the composition of the target rock, the general 
order of volatility of the Group 3 melt is Si02>N320>K20 and .vigO > AI203 and Ti02 and for 
Group 1 Na20>Si02> MgO and K20>Al2C>3 and Ti02 - Comparing the compositions of Group 1 

and Group 3 bodies with no reference to the target rock we get the general order of volatility 
to be Na20>MgO>K20>Ti02, Si02 and AI2O3, the significant change being the place of Si02-

Introduction 

The Henbury meteorite crater region is particularly important in the study of the the 
products of interactions of high speed bodies with target material. An iron meteorite after 
entering the atmosphere broke into many fragments and these created at least 12 craters 
which range in diameter from 146 meters to 6 meters . The impact energies of fragments 
which created the craters, ranged from 0.2 to 30000 tonnes of TNT equivalent. (1 tonne TNT 
= 4.2x10s joule ). Due to atmospheric drag, the velocities of these fragments on reaching 
ground level ranged from 2 to about 20 km/sec. If they landed with an entry angle 30 
degrees from the horizon then it is estimated that the original mass of the meteorite 
fragments nitting the ground was about 1400 tonnes. 

Over one tonne of meteorite material (of mean composition Fe 91.8 wt%, Ni 7.6 wt% 
and Co 0.5 wt%) has been collected from the region, mainly near the surface. Large 
fragments were found 100 to 200 meters from craters . Hundreds of smaller fragments 
varying in size from a few grams to 20 kg have been found. Most of the meteorite material 
had been vaporized on collision with the ground. There is, however, evidence of a molten state 
of a mixture of soil and meteorite and this study concentrates on the melted products that 
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survived mainly as droplets or irregular shaped bodies each less than 8 mm3 in volume. The 
Ni content in the rocks and soil of the region is less than 0.005 wt% so the search 
concentrated in finding samples with a much greater component of Ni in wt% than this. 

Hodge and Wright (1971), had studied samples of soil at the Henbury meteorite 
craters and found many spherules which, on examination with an electron microprobe, 
contained a component of Ni which could only have originated from the meteorite. These 
spherules contained oxides of elements found in the rocks and soil of the region as well as of 
elements found in the meteorite and had a lower ratio of Ni to Fe than the Henbury meteorite. 
The spherules were unlike spherules previously found by Nininger (1957) near the Meteor 
crater, Arizona which did not contain a soil component but were metallic and usually had a 
higher ratio of Ni to Fe than the original meteorite. It is only at the Henbury crater region 
that any spherules appears to have been found which are a mixture of soil and meteorite 
components. The reason for this is most likely due to the fact that the Henbury craters were 
formed (4.2±1.9)x103 years aqo (Storzer and Wagner(1976)) whereas most other craters 
are much older. The age of the Meteor crater, Arizona is estimated as 100,000 years 
(Buchwald (1975)). 

Experimental procedure. 

Samples of soil, each of about 100 gm, were collected from a depth between 4cm and 
20 cm at 16 points surrounding the craters.These points are shown in Figure 1. 

The samples were collected during two visits, the first collection was from points 
1,4, 6,10,14, and 16, corresponding to the collection points of the same numbers made by 
Hodge and Wright, and the second collection points were labeled A,B,C,D,E,F,G,H,l,and J. In 
addition samples were collected at other distant points including, 2 km,(L) and 14 km (K) 
from the main crater. 

Table I shows the distances in meters of the points relative to the centre of crater 7a. 
It also gives the number of meteorite contaminated droplets found in samples of about 30 gm 
from each of the points. The soil sample H gave the a significantly greater number of droplets 
per gram of soil than at any other. These droplets were generally larger than the average. 
Hodge and Wright also found one of their soil samples gave far more contamination than 
average. It was their sample H2. A check of the the terrain gave the likely explanation. There 
is a shallow creek which starts below the western ridge of the large crater and travels north 
and would cross region H2. This is shown in Figure 1 of a paper by Milton (1968). The creek 
then travels north east and would cross our sample point H. Rains have concentrated the 
bodies along the path of the creek and provided rich regions for sample collection. An 
additional 50 grams of sample H soil was examined and 26 meteorite con'aminated droplets 
were quickly found. 
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In addition the compositions of a number of the soil samples were measured using X-
ray fluorescence. Table I lists the FeO wt% and ppm for Ni for a number of the samples. 
There was no significant correlation between FeO or Ni with distance from the main crater of 
up to 660 m. The two samples outside the crater region showed lower FeO wt%, Ni and Co 
ppm 

At the laboratory an inspection was made of magnetically selected bodies using a stereo-
microscope. A selected number were then examined in a scanning electron microscope fit tod 
with an energy dispersive x-ray analyser. Whera Ni was definitely identified, an attempt 
was made to mount the specimens and polish them for detailed examination by an electron 
microprobe x-rny analyser. 

Analyses of bodies. 

84 small bodies all less than 8 mm 3 in volume were found to contain meteorite 
components, and microprobe measurements of 60 of these are included in this study. These 
were divided into three groups. 

Group 1, Thirty eight droplet shaped bodies each less than 1 mm 3 in volume 
were found to contain a mixture of meteorite material and soil material with a ratio of Ni to 
Fe less than for the meteorite, similar to those found by Hodge and Wright (1971). Two 
examples are shown in Figure 2a and Figure 2b. 

Group 2. Four had a greater proportion of Ni compared with Fe than for the 
meteorite. .These 4 are unlike the bodies found by Hodge and Wright(1971) as none of theirs 
had a greater proportion of Ni compared with Fe and also unlike the bodies of Group 3 in that 
the high Ni regions were oxidized and not metallic. Two examples of the bodies of this group 
are shown in Figures 2c and 2d. These bodies had circular cavities similar to the Group 3 
bodies. 

Group 3. The remaining eighteen had the properties of impactite glass and 
contained imbedded in them, small metallic spheres of high nickel content. Figure 3a shows 
one of the imbedded spheres. Group 3 bodies contained large numbers of circular cavities 
created by bubbles of gas entrapped in them in marked contrast to Group 1 bodies 

To compare with the initial meteorite composition, a plot of the nickel concentration 
against size of droplet shaped bodies of Groups 1 and 2 is shown in Figure 4. The value Ni'% 
is estimated from Ni'% -100(Ni/Fe'+Ni+Co). Fe' is the wt% of Fe.after allowance is made 
for the small contribution to Fe by the target rock component. We assume here that the rock 
contribution of FeO is in the same proportion to AI2O3 as ft was in the rock. The reason we 
selected AI2O3 as the base instead of Si02 will become clear later. Ni'% is compared, in the 
figure, with the value of Ni wt% for the Henbury meteorite in the kamacite and taenite 
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regions. The figure shows that there were 38 droplet shaped bodies with Ni"% less than Ni% 
for the kamacite of the meteorite. These 38 are designated Group 1. 

Microprobe measurements of fused meteorite -rock sections of bodies of the three 
groups are summarized in the three tables Table II, III and IV. In Table II we list the means 
for the 38 group I bodies in Table II. In Table III we list separately the four bodies of that 
group and in Table IV we list the means for the measurements in the glass sections of the 18 
glasses. The composition of oxides in wt% in the processes of formation of the various bodies 
are summarized in these tables. The selection of the rock that was likely to be involved in the 
impact of the meteorite and the creation of impact glass had been made by Taylor (1967) and 
Taylor and McLennon (1979). For our analysis we have used the mean of the three 
subgreywackes given in a more recent paper (Taylor and McLennon(1979)). This mean 
includes the subgreywacke chosen by Taylor(1967). . A comparison of the compositions of 
the rocks and those of the droplet shaped bodies gave evidence from which we were able to 
compare the variations of some of the oxides during the creation of these droplet shaped 
bodies.This is explained in Table II, where it is assumed that AI2O3 is the most retractile of 

the oxides during the process of production of the droplets. Hashimote(1983) carried out 
evaporation experiments on the melt FeO- MgO- SiC>2- CaO- AI2O3. For melts at 1800 
degrees he found that CaO and AI2O3 were the most refractory CaO has not been included in 
the analysis as it is too variable in the target rocks. By comparing the ratio wt% of an oxide 
/wt% of AI2O3 in the droplet with the same ratio in the target rock, we can estimate the 

percentage of the oxide that remains in the body. For instance we find in Table II that in the 
production of the group(1) bodies, Si02 has lost 31wt%, Ti02 4wt%, MgO 27wt%. Na20 
44wt% and K2O 24wt%. assuming AI2O3 is unchanged. 

As there may be an appreciable difference in the volatilities depending on the 
concentration of FeO in the droplet shaped bodies, we separated the droplet shaped bodies of 
group (1) into two equal sized groups. One had FeO wt% s 22.5 and the other FeO wt%<22.5 
in the uncorrected droplet shaped bodies. We then carried out the same comparison process 
for the two groups. It is observed that there is no significant difference in the two groups. 
For both groups AI2O3 and Ti02 show the lowest volatility, followed by K2O and MgO., Si02 
and Na20. in that order. 

Figure 4 shows four anomalous droplet shaped bodies containing high Ni areas. These 
are the ones designated as Group 2. Three of these have values of Ni*% even above what would 
be expected if we were viewing taenite regions. The oxide compositions away from the high Ni 
regions are shown in Table lll.Three of these bodies, 6.21, 1.14 and E10 have compositions 
close to those for Group 1 bodies. The other body 6.19 is different as shown in the Table III 
and also in Figure 5 where the exceptional nature is illustrated. To explain the creation of 
6.19 we must postulate a different target rock for that particular body. 
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Eighteen bodies have the properties of impactite glass but are original in that their 
sizes are each less than 8 mm 3 . They contain a much higher FeO content than the Henbury 
impactite glass studied by Taylor (1967). These bodies are classified as Group 3. Table IV 
summarizes the oxide compositions of the glasses and with the same assumptions regarding 
the target rock an estimate is made of the changes in composition by volatalization of the 
various oxides It is found that SiO? has been decreased as for group 1 bodies but a lesser 
decrease for Na20, MgO and K2O. Ti02 as for Group 1 is similar V AI2O3. 

Figure 6 combining data of Table II and Table IV, compares the results of the 
percentages remaining for Group 1 and Group 3 for the oxides Na20, Ti02, MgO, K2O, AI2O3 

and Si02 in the order of increasing wt%. In the figure we see that Si02 has been reduced by 
30% in the production of both Groups. T1O2 is equally retractile as AI2O3. The others, 
Na20, MgO and K2O show reduced percentages in moving from Group 2 to Group 1. In Table II 
we compare Group 1 results with Group 3 by determining the ratios of the percentages 
remaining. From these ratios, Si02 of 0.97, T1O2 of C.92, MgO of 0.81. Na20 of 0.76 and 
K2O of 0.86. we conclude that the extra volatalization in transferring from Group 3 to Group 
1 shows that the Si02 decrease originally detected has not continued in the same way as Na20, 
MgO and K2O in the change from Group 3 to Group 1. Walter and Giutronich (1967) studied 
the relative volatility of seven major oxides, Si02, AI2O3, FeO, CaO, MgO, K2O, and Na20 

with an initia' content of 82% Si02. They showed that as a result of high temperature, 
vaporization (T=2800 degrees centigrade) of ultra-acid glass at P= 1 atm., Si02 
concentration dropped from 82.20 to 45.00 wt%. 

Table V summarizes the variations in nickel and cobalt wt% values for the three 
groups in comparison with the kamacite values for the meteorite. This supports the 
conclusion that three of the Group 2 bodies, 6.21, 1.14 and E10 are close in composition 
Group 1 bodies. The ratio of Ni to Co for the Group 1 bodies is 7.51 ± 0.63 but for the 
meteorite it is 11.61± 1.51. 

We conclude that the volatility of CoO is less than NiO. Also as the Ni' % in the 
droplet shaped bodies of this group is less than Ni% for the meteorite, we may conclude that 
the volatility of NiO is gruater than that of FeO. 

The bodies of Group 3 contain numerous well defined spherules ranging in diameter 
from 90u,m to 2u.m. These spherules are metallic with Ni wt% ranging from 91 to 11. The 
Co to Ni relationship shown in Figure 7 is similar to that for spherules found by others in 
larger specimens of impactite glass (See Gibbons et al(1976)). Gibbons et al (1975) 
reported shock experiments on plagioclase-pyroxene mixtures at peak pressures that 
resulted in shock produced glass and a ubiquitous dissemination of spherical metal particles 
was observed that had originated from the steel container. They stated that the peak 
temperature for the whole target at 500 kbar was far below that required for vaporization. 
Our results show that some vaporization occurs in the production of the Group 3 bodies, but 
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this is less than the amount which occurs in the production of Group 1 bodies. Brett(1967) 
heated metal filings of meteorite composition in a silica tube under low pressure conditions. 
He found that metal spherules were produced. If the filings were oxidized before heating, the 
silica glass became darkened and was found to contain some iron oxide. Also the spherules 
were found to have a slight enrichment of Ni. In the case of non oxidized filings, the spherules 
were not enriched neither was the silica enriched in FeO. These exoeriments showed that 
oxidation was required to produce impactite glass. 

The impactite glass used by Taylor in his analyses had a much lower FeO wt% than 
that in the small impactite glass bodies of Group 3 studied by us. Taylor did not report 
whether any metallic spheroids were found in his impactite glass. 

The lower temperature enabled the small spherules of meteorite to survive as such in 
the glass. Fe tended to escape from the spherules into the glass leaving the high Ni and Co 
contents of the tiny spherules. At the highest Ni content, the Co also escaped.from the 
spherules giving the higher ratio of Ni to Co for these. 

Conclusions 

From the analysis we may conclude that the Group 1 and Group 2 droplet shaped 
bodies showed the greatest degree of vaporization. .The slightly larger irregular shaped 
bodies of Group 3 with less vaporization were created at a lower temperature than Group 1. 
The short duration of time of less than a second in the formation of the droplet shaped bodies 
could account for the small amount of vaporization observed and the considerable fraction of 
the various oxides being present. 
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Captions to figures. 

Figure 1 

Distribution of collection points in the neighbourhood of the Henbury crater region 

Figure 2 
Figure 2a Carrot shaped body 414u.m x 144u.m with Ni' «= 5.5 to 5.9.(Group 1). 

Body 4.46. 
Figure 2b Pear shaped body 280fim x 220UJTI with Ni* - 4.1 (Group 1). Body 6.23. 
Figure 2c Part of dumbbell shaped body with Ni' = 4ts in central region but low 

elsewhere. Body 6.21 (Group 2). This part is 250u.m in diameter. 

Figure 2d Sphere 120ujn in diameter with Ni' - 38 in small area. Body 6.19 (Group 
2). This has unique properties compared with all other bodies studied. 

Figure 3 
Figure 3 Electron microscope picture of 78um metallic sphere imbedded in ? Group 

3 body. 

Figure 4 
Plot of Ni'% against sizes of droplet shaped bodies in urn. The value Ni'%is the 

fraction of Ni in the Fe.Ni and Co part of the droplet shaped body and is estimated as Ni'% 
«100(Ni/Fe'+Ni+Co). Fe' is the wt% of Fe, after allowance is made for the small 
contribution to Fe by the target component. Ni'% is compared, in the figure, with the value of 
Ni wt% for the Henbury meteorite in the kamacite and taenite regions. 

Figure 5 

Illustrating the anomalous corrposition of one of the Group 2 bodies (6.19) compared 

with the rest. 

Figure 6 

Comparison of Group 1 and Group 3 bodies. Both show the 30% loss of S1O2 - AI2O3 

and Ti02 are shown to be the most retractile. The differences between the two curves show 

that Na20 is the most volatile followed by MgO and K2O. and then Si02, AI2O3 and TiC*2 are 

the least.See Tables If and IV for details. 

Figure 7 

The Co to Ni relationship shown in imbedded spheres of the Group 3 bodies. 

Special symbols used: 
O.Vn. 
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Table i 
Sampling positions with FeO% HI ppm tmA Co in the soil and No. numhers of droplet 
shaped bodies containing meteorite and rock components found in {approximately! 30 

% ppm ppm % ppm ppm 
Point Distance R 0 Ni Q> No Point Distance RO Ni Cb No 

1 5 0 0 4.26 33 16 4 A 620 2 
4 2 4 0 <..28 21 8 4 B 700 1 
6 6 0 4.36 2 5 18 8 C 280 4.66 46 16 2 

10 3 5 0 3.65 31 13 6 0 400 2.60 17 8 2 
14 4 6 0 2.88 25 15 2 E 5 0 0 3.82 29 10 6 
16 5 2 0 4.06 3 7 18 4 F 

G 
700 
950 

0 
0 

«—
 

x 660 
720 
950 

3.44 34 16 14 
3 
0 

K 14km 1.73 21 6 0 
L 2km 2.35 22 7 0 

Mean of compositions in wt% of main oxides for points 1,4,6,10,14,16,0.0,6 and H. 

Si02 Ti02 AI203 FaO MnO MgO GO Na20 K20 Total 
79.34 0.60 8.63 3.60 0.08 1.07 0.39 0.32 2.22 99.74 

Standard Devn. ±5.4 ±0.10 ±2.27 ±0.79 ±0.02 ±0.59 ±0.38 ±0.10 ±0.50 ±0.39. 



Na20 K2O CcO NO Total 
0.49 2.54 0.13 0.97 98.53 

±0.02 ±0.11 ±0.01 ±0.04 ±0.21 

Na20 K2O 
0.83 3.17 

Table II 
Microprooe measurements on Groupl bodies. 

6= standard deviation n *= 38 
Orv n >= s.e.m.. Standard error of the mean 

n=38 
Si02 Ti02 AI2O3 FeO MnO MgO Q O 

Mean 56.04 0.81 11.9622.56 0.06 1.67 1.2? 
s.e.m. ±0.68 ±0.02 ±0.23±0.80 ±0.01 ±0.04 ±0.13 
Compare this with mean target rock , T&McL (1979) 

S1O2 T1O2 AI2O3 FeO MnO MgO CaD 
T&MO.76.70 0.80 11.30 4.15 2.16 
and remembering that the meteorite components are only in FeO, NiO and CoO it is immediately 
obvious that Si02 has volatalized tc a much greater extent than AI2O3. If AI2O3 has not been 
lost, then SK)2 has been reduced to 69%. 
The ratio S1O2/AI2O3 for Group 1 is 56.04/11.96 = 4.686, whereas it is 76.70/11.30 -
6.788 for T & Mel, showing a relative decrease of Si02 in the creation of Group 2 bodies of 
69%. 
The same method can be applied to the other oxides and the percentages remaining are as 
follows: 

Si02 TKD2 AI2O3 FeO MnO MgO C O Na20 K2O 
% rem. 69 96 100 73 56 76 

Compare this with Group 3 See Table IV 
% rem 71 104 100 90 76 88 
ratio 0.97 0.92 1.00 0.81 0.74 0.86 
showing that MgO, Na20 and K20are more volatile than AI2O3 ,Si02 and TK)2 when the Si02 
is in this form. 
We divide the Groupl bodies into two parts of higher and lower FeO compositions. 
FeO>22.5 n=19 
Mean 53.05 0.82 11.60 26.21 0.06 1.65 1.32 0.47 2.27 0.15 1.1098.73 

±0.60 ±0.04 ±0.34 ±0.77 ±0.01 ±0.06+.0.18±0.03 ±0.10 ±0.01 ±0.06 ±0.26 
Comparing these as before with T& McL as above, wo get the percentages remaining: 
% rem. 67 100 100 75 55 70 
FeO<22.5 n=19 
Mean 58.95 0.80 12.32 18.91 0.06 1.70 1.12 0.52 2.81 0.11 0.84 98.36 

±0.72 ±0.02 ±0.25 ±0.67 ±0.01 ±0.04±0.18±0.03 ±0.10 •" 0.01 ±0.04 ±0.35 
Comparing these as before with T& McL as above, we get the percen' jes remaining: 
% rem. 70 92 100 72 57 81 
ratio 0.96 1.09 1.00 1.04 0.96 0.86 
There is no significant change in oxide depletion with FeO concentration. 

The following result is obtained.if , instead of the target rock figures of T&McL(1979), we 
substitute the mean of eight subgreywackes rocks inTaylor(1967). The following percentages 
remaining are obtained 
%rem Groupl bodies 

63 83 100 75 53 73 
%rem Group3 bodies 

65 90 iOO 92 71 85 
ratio 0.97 0.92 1.00 0.81 0.75 0.86 
Using the result for rock 27 as the preferred one to produce the glass he se'ected. we get 
%ib".i Groupl bodies 

75 96 100 73 74 67 
%rem Group3 bodies 

77 104 100 89 99 78 
ratio 0.97 0.92 1.00 0.82 0.75 0.86 
The ratio showing the change from group (3) bodies to group(1) bodies is independent of the 
selection of the target rock. 



Table III Group 2 bodies 

Mean of glass measurements 
Si02Ti02Al203 FeO WtO MgO CsO Ka&> KjO CDO NO Total 

6.21 50.07 0.78 10.04 31.92 0.10 1 2 0 0.49 0.47 2.28 0.16 0.61 98.19 
%rem. 73 110 100 63 64 81 
1.14 58.50 0.8312.64 20.35 0.04 1.70 0.45 0.60 3.30 0.12 0.86 97.50 
%rem. 66 93 100 70 65 93 
E10 54.12 1.10 13.49 23.66 0.10 2.04 1.06 0.51 2.90 0.19 0.88100.18 
%rem. 59 115 100 79 51 77 
6.19 33.18 1.27 4.23 42.10 0.07 0.42 3.97 0.14 0 16 0.05 1.26 86.84 
%rem. 116 423 100 52 45 13 

The glass measurements of 6.21,1.14 and 6.19 conform closely to Group 1, whereas 
6.19 is entirely different and if produced by the Henbury meteorite it must have involved 
a different target rock from the one involved with the other bodies. 

The High Ni regions of these bodies are summarized below. 
Body Type Mean body size Maximum Ni Size of high Ni region 
6.21 dumbbell 250^m 48wt% 50^m 

variable 

<4nm 

<4jim 

<2jim 

1.14 sphere 120nm 51w1% 

E10 sphere 400(im 10wt% 

6.19 sphere 120^01 38wt% 



TABLE IV 
IMPACT GLASSES Group 3 bodies. 

13= standard deviation 
s.e.m., Standard error of the mean =6/ Vn 

Mean of measurements for 18 glasses Using mean of 3 
subgreywackes in Taylor and McLennon (1979)(T & McL) as the 
target rock.Also gives a comparison with larger Henbury impact 
glass inTaylor and McLennan(1979) 
Means of each glass with numbers of measurements in brackets 

S » 2 TiC>2 AI2O3 RO MrO MgO GO N^O K^O CoO NO Total 

Mean T3.31 0.82 11.11 27.49 0.11 1.91 0.59 0.62 2.74 0.100.4299.18 
s.e.m(n=18) 

±0.57±0.06 ±0.30 ±0.63 ±0.01 ±0.08 0 020.02±0.11 ±0.02 .07±0.29 
We compare these values with the mean subgreywacke 
measurements of Taylor and McLennon(1979) 
T & McL 76.70 0.80 11.30 4.15 2.16 0.48 0.83 3.17 
s.e.m(n=3) ±0.60±0.04 ±0.40 ±0.09 ±0.10±0.32 
and assume as in Table II that AI2O3, has not volatalized, then we 
deduce that SiO2.TiO2.MgO, Na20 and K2O have the following 
percentages left compared with their original values in the 
production of the g'oup 3 bodies. 
% rem. 71 104 100 90 76 88 
s.e.m. ±1 ±6 ±2 ±4 ±2 ±3 
s.e.m. calculated from data of 18 glasses and does not include 
target glass .If we use the same approach to consider the Henbury 
impact glass Taylor and McLennon.(T & McL(1979) Henbury impact 
glass (Tab!e1A(8) in the reference)) 

S i 0 2 Ti02 AI2O3 RO MrO MgO CaO Na20 K2O CcO NO Total 

Glass 70.8 0.83 11.6 9.35 2.25 0.70 0.87 3.01 99.4 

Comparing these with the target rock of Taylor and McLennon(1979) 
T & McL 76.70 0.80 11.30 4.15 2.16 0.48 0.83 3.17 
,we find the percentages remaining after volatalization for Si02, 
Ti02, AI2O3, MgO, Na20 and K2O are-

SiC>2 Ti02 Al203FeO MnO MgO CaO Na20 K2O 

% rem 9 0 101 1 0 0 1 0 1 1 0 2 9 2 

If instead of Taylor and McLennon (1979) glass ,we use the glass 
results reported by Taylor and Kolbe (1965) and compare these with 
the same target rock, we get the following values for the 
percentage remaining of each component.: 

Si02 TiO^ AI2O3 FeO MgO Na20 K<> 
% rem 90 102 100 100 99 93 
These results indicate that there has been little loss by 
volatalization in the creation of this impact glass . 

http://SiO2.TiO2.MgO


Table V 
Comparison of the Ni and Co components in the three groups and the 
kamacite region of the meteorite. 
Summary Ni% Co% 
Meteorite 7.08±0.10 0.6110.04 

Ni'% Co*% 
Group(1) all 5.0310.30 0.6710.06 
Group(1)222.5% 4.7410.25 0.6410.04 

<22.5% 5.4910.26 O.721U.06 
Grcup(2) 
6.21 2.10 0.55 
1.14 5.14 0.72 
E10 4.45 0.96 
6.19 3.00 0.12 

Group(3) 1.7310.25 0.4010.08 
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Figure 1 
Distribution of collection points in the neighbourhood of the Henbury crater region 
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Figure 2c Pari of dumbbell shaped body with Ni' = 48 in central reg.on but low 

elsewhere. Body 6.21 (Group 2). Th.s part is 250um in diameter. 

Figure 2d Sphce 120nm in diameter with Ni' = 38 in small area. Body 6.19 (Group 

2) This has unique properties compared with all other bodies studied. 



TZtiti 
Figure 3 

Figure 3 Electron microscope picture of 78nm metallic sphere imbedded in a Group 

3 body. 
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Figure 4 
Plot of Ni'% against sizes of droplets in urn. The value Ni'%is the fraction of Ni in the 
Fe.Ni and Co part of the droplet and is estimated as 
Ni'% -100(Ni/Fe'+Ni+Co). Fe' is the wt% of Fe.after allowance is made for the small 
contribution to Fe by the soil component. Ni'% is compared ,in the figure , with the 
value of Ni wt% for the Henbury meteorite in the kamacite and taenite regions. 
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Figure 5 Group 2 bodies end mean of Group 1. Body 6.19 

requires different target rock for i ts production. 

Figure 5 
Illustrating the anomalous composition of one of the Group 2 bodies (6.19) compared 

with the rest. 
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Figure 6 
Comparison of Group 1 and Group 3 bodies. Both show the 30% loss of SiC*2 . AI2O3 

and Ti02 are shown to be the most refractile. The differences between the two curves show 
that Na20 is the most volatile followed by MgO and K2O. and then Si02. AI2O3 and Ti02 are 
the least.See Tables II and IV for details. 
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Figure 7. The Co to Ni relationship shown In imbedded spheres 
of the Group 3 bodies. 


