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Table 3. Concentrations of 140La and 59

Fe for Runs 555 and 572.

(a) average flux factor for bracketed position, times (uncorrected)

concentration; (b) actual flux factor times (uncorrected)

concentrations; (c) uncorrected concentrations.

(Note: Samples 11-16 are re-irradiations of Run 534.

Samples 38-43 are re-irradiations of Run 535.)

RUN 555 RUN 572

Sample 140La nge Sample 140La 59Fe
Number (ppm ) (%) Number (ppm ) (%)
a)24.16 0.605 a)103.90 3.89

11 b)26.11 0.643 38 b) 95.20 3.57

(5) c)22.70 0.560 (2) c)105.90 3.97
a)28.70 0.678 a) 80.90 2.96

12 b)30.30 0.716 329 b) 86.90 3.18

(4) c)29.60 0.700 (7) c) 75.80 2.78
a)26.80 0.879 a) 88.50 3.15

13 b)27.60 0.906 40 b) 89.50 3.18

(3) c)30.30 0.993 (6) c) 78.70 2.80
a)27.50 0.890 a) 87.10 3.20

14 b)25.40 0.819 41 b) 84.60 3.11

(2) c)28.80 0.931 (5) c) 83.%0 3.07
a)27.00 0.933 a) 94.40 3.21

15 b)25.10 0.867 42 b) 86.60 2.95

(7) c)24.40 0.840 (4) c)1l01.80 3.46
a)24.40 0.897 a) 90.€0 3.53

16 b)25.50 0.937 43 b) 86.9% 3.39

(6) c)21.20 0.781 (3) c) 98.00 3.82

Table 4. Ratio of Lanthanum and Iron Concentrations for Run 534/

Run 555; Run 535/Run 572.
140 59 140 59

Sample La534 Fe534 Sample La535 Fe535
Number 140, 555 >9pes555 Number. — 140;.575 59 pes7a
11/38 1.008 1.047 34/11 * 0.867
10/39 1.188 1.241 35/12 1.023 *
12740 0.922 0.946 36/13 1.027 1.052
9/41 1.100 1.082 37714 0.972 1.005
8/42 0.959 0.973 38/15 0.925 0.963
13743 0.846 0.861 39/16 0.981 0.927

+26/51 1.000 0.988 +53/17 1.000 1.000

*Missing data +United States G2 standard
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The ringed scafs are clearly visible in geological obsidian
chipped from-a lérge source or worked in an archaeological

context.

Age: The ages of New Zealand silicic volcanic activity commenced
in the Tertiary'Period and extend to the Quaternary, the Taupo
Volcanic Zone (Quartenary) continuing to the present day. In

a recent study of the ages of Pacific obsidians from fission
track analysis (Leach, Naser, Ward, in press), the three main
areas of late silicic vﬁlcanism were found to be predominantly
of Pliocene to Holocene age. Fission track dates ¢onfirm the
Cormomandel Peninsula obsidians to be the oldest. The
petrogenesis of the Central Inland Region and Mayor Island has
been comprehensively documented (Brothers,1957; Ewart and Stipp,
1968; Ewart and Healey,1965; Ewart, Taylor and Capp,1968).

=_2., Mineral Composition

The investigation of the mineralogical content of a
representative sample of geological specimens was undertaken in
two ways. The first by visual and thin section examination,
and secondly, by normative analysis using the CPIW norm based
on the chemical composition (as determined by X ray fluorescence).
From this investigation, in accordance with the two ﬁain types of
obsidian, the presence of alkali feldspars enriched in sodium
and potassium and ferromagnesian minerals,differ in abundance

and habitat for the sources.

These mineral inclusions grow within the glassy rock over
time though at a slow rate initially. Devitrification appears

in the formation of radial masses of microscopic crystals of

feldspar, amphibole or pyroxene, termed crystallites and
(








































THIN SECTION EXAMINATION

Source-Cooks Bay; Reference Number:4/1 GS543

Radial.microlites present forming spherules. Some show )
concentric lines which indicate interruptions at various stages
of growth (maximum size 2mm diameter). Mineral composition
of spherules:- radiate growths of alkali feldspar fibres with
interstitial poikilitic quartz. The quartz occurs as granules
packed in between the feldspars. The fibrous habitat suggests
that spherules developed rapidly in a highly supersaturated
viscous solution. The spherules in this particular obsidian
have developed before the magma has come to rest. This is
shown by the fact that the flow lines pass around them.
ORTHOCLASE is attached to some spherules., 4 ( (K,Na) (Al 813 08) ).
LIMONITE attenuation product présent; Fe,0, present as small

273
stains on the boundaries.

Source-Taupo; Reference Number: 18/3(b) GT539

Completely vitreous excepting one sector of a spherule.
Needle shaped microlites (belorites) are evidence of rapid

guelching. Mostly are quartz and feldspar (alkali).

Source-Mayor Island; Reference Number: 10 GS844 \

One small tabular lath of ORTHOCLASE, zoned but still

showing twinning. Twin crystals of RIEBECKITE present

II 1II
2 Fej Fe,

associated with small green aegerines in this rock, but

Na., Fe (518022)(0H, F)z. The riebeckite may be

microlites are too small to determine.
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and would be less if not for the unusually low percentage of

the Awana sample.

Peralkaline obsidians, especially pantellerites, are reported
to be high in sodium, iron, manganese and titanium content, and
low in calcium, magnesium and phosphorus (Fleischer,McDonald
andlBailey, 1973). An examination of the X-ray fluorescence
results (Table 25) for the Mayor Island pantellerites shows a
significantly higher content for iron than the Central Volcanic
Region (Taupo and Tairua sources) and Coromandel sources.
Alternately, these calalkaline obsidians are correspondingly rich

in calcium and have higher alumina compositions. Potassium and

sodium are expectedly lower.

It is considered that the scatter of silicon oxide values
may result from variable quartz fractionation (Ewart,Taylor and
Capp,1968). Chemical analyses from the Taupo Volcanic Zone
(Ewart and Stipp,1968) report a variation from 70 to 77 percent
8102 though it was considered that rhyolites from this area were
not highly fractionated. Water content is usually less than

one percent (Williams ©.,1975).

~.6, Discussion

(i) Range of elements analysed

The element range ié limited by the absorption of the
X-rays which increases with increasing wavelength and
lower atomic number. The rare earth elements are detected with
difficulty, contrary to neutron activation analysis. Magnesium
with an atomic number of 12 was detected in the present analysis.

Generally, the technique is most suitable for major and minor

elements. Trace elements as lanthanum, cobalt, zinc, thorium,
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r‘§3 rubidium and strontium may be analysed for part per million

b composition by X-ray fluorescence (Ward,l1974a). Frequent

™ .
r"j investigations are carried out on geological samples to

r" (ii)

elucidate variations within flows from one source, as well as
improving the range of elements capable of analysis (Leake,

r'{A Hendry et al, 1970).

Determination of Accuracy

The concentrations were calculated from the count rate

F‘li (counts per second) data as follows:-

(a)
(b)

(c)

r' i (@)

rod,

correction for background;

correction for secondary absorption using a Compton Scatter
Method (based on measurements of the rhodium Kﬂ»compton
scatter peak for each sample):;

correction for major element absorption edges if the
wavelength of such an edge lies between the wavelength of

an analytical line and the wavelength of the compton

scatter peak;

calculation of concentrations from straight line calibrations

based on international rock standards.

Detection limits were generally less than 2 parts per million

for trace elements.

The chief likely sources of contamination are the grinding

and crushing processes. As the samples were crushed with a steel

additional iron inclusions are possible, although every care

was taken to clean all equipment between each sample to avoid

cross-contamination.

Samples Qere selected from the Bradford reference collection
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Table 25.

Percentage Major Element Composition of 12 New Zealand Obsidian Sources

+,++ - chemical analyses (Ewart, Taylor and Capp,1968)
+++ - published G2 analysis (Flannagan,

Source 8102 A1203 TiO2 Fezo3 FeO MgO cao Nazo K20 MnoO P205 Total %
Mayor 1Is. '
GS716 72.58 9.36 0.23 1.62 4.36 0.09 0.23 4.73 3.82 0.13 0.02 97.17
GS640 70.87 9.08 0.22 1.62 4.36 0.09 0.22 4.62 3.76 0.14 0.01 94.99
GT738 73.94 10.37 0.24 1.32 3.57 0.10 0.22 4.57 3.88 0.11 0.01 98.33
++ ( 73.59 9.67 0.21 2.16 3.17 0.01 0.25 5.96 4.34 0.13 0.02 99.51
Waiare
GS404 64.64 15.22 0.65 1.15 3.11 0.66 2.98 3.96 3.46 0.10 0.22 103.23
G2 67.84 14.60 0.48 0.66 1.78 0.84 1.83 3.84 4.36 0.03 0.15 g;
+++ ( 69.11 15.40 0.50 1.08 1.45 0.76 1.94 4.07 4.51 0.03 0.14 4
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The fragment is mounted on a slide in immersion oil

(Dow Corning 710, silicone based) which remained stable throughout

the temperature range. The slide is then placed between the
two heating plates and may be moved vertically or horizontally
by use of two finely adjusted screws. A further glass slide
attached to the upper heating unit protects the sample from
dust contamination. Within this framework, a sodium lamp
(589.3 n.m.) is fitted. Owing to the different degrees of
clarity of the obsidian fragments, it is helpful to apply
neutral density filters to reduce the intensity of the

light source viewed through the microscope. A Wratten 96 ND
0.90 filter was used in conjunction with the refractive indices

determined.

The microscope used for viewing the samples was a binocular
type. With the combination of a three times objective and

twenty times eyepieces, sixty times magnification was achieved.

. 4. Results

For each fragment the temperature at which the Becke line
disappeared (M) was recorded (Table 26). The refractive index
was then determined according to the equation given. Three
determinations were made for each measurement, as such, ﬁ is

the average for each fragment.

The extent of variation for measurements oﬁ'one sample is
reflected by the standard deviation. Mayor Island GS716 has a
co-efficient ofAvariation of 18.54 percent with 10.70 being the
standard error of the mean. If the sample was suitable, more

than two fragments were selected for analysis. In a study of

"the physical properties of natural glasses (George,1924), the
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