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INTRODUCTION

Disseminated gold ore from the Pinson Mine in northern
Nevada was collected, prepared, and analyzed as a U.S. Geological
Survey reference standard, DGPM-1. The Pinson Mine was chosen as
the collection site for the standard because the gold deposit
here is a Carlin-type deposit with the gold occurring as sub-
micron size particles. The small particle size distribution cf
gold in this deposit type is ideal for the collection of a
reference standard where gold homogeneity in a bulk sample is
critical. Analytical results from 16 laboratories are presented
for major elements, gold, and the ore-associated elements
arsenic, antimony, and tungsten. Total element concentrations of
gold, arsenic, antimony and tungsten in DGPM-1 are, respectively:
730 + 50 ng/g (ppb), 180 + 12 upg/g (ppm), 14 + 1 pg/g and 7C + 9
Bg/g.

LOCATION AND DESCRIPTION OF THE SAMPLE

The Pinson Mine is located 40 miles northeast of Winnemucca,
Nevada, on the east flank of the Osgood Mountains (Fig. 1). Cther
gold deposits in the area which are currently being mined include
the Getchell and Twin Creeks deposits. Material for DGPM-1 wes
collected from one of the five open pits at the Pinson Mine,
identified as the Mag pit. Ore from the Mag pit is hosted by
carbonate-bearing argillite and shale within the Late Ordovician
upper Comus Formation (Foster and Kretschmer, 1991). Accordirg to
Foster and Kretschmer (1991), the gold predominately occurs in
pyrite and iron oxides as particles less than 0.5 microns in
size. The Mag deposit is also enriched in the Carlin pathfincer
elements arsenic, antimony, and tungsten.

SAMPLE COLLECTION AND PREPARATION

Because the vertical and horizontal distribution of gold in
a deposit can be quite variable, a preliminary sampling scheme on
an exposed and accessible bench elevation in the Mag pit was
designed. Grab samples were collected along the 4960 ft bench of
the west wall of the Mag deposit. The samples were crushed,
pulverized, and analyzed in the field using a U.S. Geological
Survey mobile laboratory. Analytical results from the
reconnaissance samples identified a 12 sqg ft area at site 26
(Fig. 2) that contained the desired grade of ore material.
Approximately 400 kg of DGPM-1 was hand picked from this site.

The coarse bulk sample was crushed, and ground to minus 200
mesh (0.075 mm) using conventional milling techniques. The
pulverized material was homogenized in a 10 ft3 cross flow V-
blender for 24 hours and bottled in approximately 200 g portions.
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by participating laboratories, information on the method of
sample decomposition and final method of analysis is also
indicated. Examination of the trace element results in table 3
reveals that gold was quantified by the greatest number of
laboratories, using the greatest variety of analytical
procedures. Antimony in contrast was analyzed using the fewest
analytical procedures. Major element results are derived
primarily from WDXRF procedures, and ICP-AES procedures. Only
total iron (Fe,O;) is determined by a total of three independent
analytical procedures. Final recommended and information values
for the total element concentrations in DGPM-1 are reported in
table 5 along with their standard deviation.
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NAA
AAS
WDXRF
ICP-AES

ICP/MS
HG-AAS

Grav
acid
acid/xtr

FA
fusion
acid/fusion

ANOVA
GRD-M
GRD-ST

GLOSSARY

Neutron activiation analysis

Atomic Absorption spectrometry

Wavelength dispersive X-ray fluoresence
Inductively Coupled Plasma-Atomic Emission
Spectroscopy

Inductively Coupled Plasma Mass Spectrometry
Hydride generation Atomic Absorption
Spectrometry .

Gravimetric analysis

Multiacid sample decompositon

Multiacid sample decomposition followed by
solvent extraction

Fire Assay

Sample decomposition by alkaline fusion
Multiacid sample decomposition followed by
alkaline fusion

Analysis of variance
Grand mean for compiled data
Grand standard deviation for compiled data
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Table 1. Particle size distribution of DGPM-1 reference stancard

Mesh size Weight percent
+100 0.01
-100 +150 0.01
-150 +200 0.18
-200 +230 0.59
-230 +325 4.73
-325 94 .48



Table 2. Neutron activation analyses for gold, arsenic,
antimony, and tungsten in DGPM-1 as a test for
homogeneity. Samples 236A-0O are sample splits taker
from the same bottle

BOTTLE Au (ng/g) As (pg/g) Sb (pua/g) W (pa/g)

618 768 162 13.6 71
879 732 163 13.5 72
685 755 165 13.7 74
473 731 164 13.4 71
440 777 165 13.5 73
283 777 165 13.7 72
1851 739 164 13.5 72
1702 744 163 13.4 70
1695 771 165 13.7 72
1950 737 166 13.7 71
2129 728 165 13.6 71
236A 790 163 13.5 72
236B 764 164 13.6 69
236C 745 164 13.4 72
236D 779 166 13.5 71
236E 762 164 13.6 73
236F 786 163 13.5 74
236G 763 165 13.5 70
236H 773 162 13.4 70
2361 716 160 13.3 66
236J 745 16l 13.3 69
236K 755 164 13.4 71
236L 726 163 13.3 71
236M 724 164 13.5 72
236N 737 165 13.5 71
2360 733 l64 13.4 68
11 764 168 13.6 73
1969 760 166 13.4 71
2039 746 165 13.5 70



Table 3.

Analytical results for gold,

tungsten in DGPM-1.

Technique
NAA

NAA
NAA
NAA
AAS

AAS
AAS
Grav
NAA
ICP/MS
ICP-AES

HGAAS
HGAAS
HGAAS
HGAAS
ICP-AES
ICP-AES
NAA
NAA
NAA
NAA

HGAAS
NAA
NAA
NAA
NAA

NAA
NAA
NAA
NAA
AAS
ICP-AES
ICP-AES
ICP-AES

Decomp.
proced.

FA

FA

FA

FA

acid
acid/xtr

acid

acid/xtr
acid

acid

acid

fusion
acid/fusion

Au (ng/qg)

Lab
mean
740
760
771
686
699
740
880
764
699
817
680

As (pg/q9)

178
184
183
186
160
196
202
166
185
178

Sb (pg/qg)

13
14
14
14
14

W (pg/9)

83
73
88
77
62
76
57
88

10

arsenic,

std.
dev.

10
23
37
13
14
25

21

58
20
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Table 4. Analytical results for major element oxides in DGPM-1.

A1203 (%)
Decomp. Lab std.
Technique proced. mean dev. obs
WDXRF fusion 9.45 0.03 31
WDXRF fusion 9.79 0.06 9
WDXRF fusion 9.62 0.04 9
WDXRF fusion 9.66 0.05 9
ICP-AES acid 9.37 0.17 9
ICP-AES acid 9.35 0.05 9
ICP-AES fusion 9.62 0.05 9
ICP-AES fusion 9.2 - 1
Ca0 (%)
WDXRF fusion 0.19 0.002 31
WDXRF fusion 0.24 0.004 9
WDXRF fusion 0.29 0.006 9
WDXRF fusion 0.19 0.005 9
ICP-AES fusion 0.20 0.009 9
ICP-AES acid 0.22 0.014 3
WDXRF fusion 0.1le6 <0.001 9
Fe,Oq (%)
WDXRF fusion 1.94 0.01 31
WDXRF fusion 1.93 0.01 9
WDXRF fusion 2.03 0.04 9
WDXRF fusion 1.82 0.05 9
ICP-AES acid 2.01 0.02 3
ICP-AES fusion 1.89 - 1
ICP-AES acid 2.01 0.05 9
NAA - 1.89 0.06 9
SiOb(%)
WDXRF fusion 79.7 0.14 31
WDXRF fusion 80.4 0.16 9
WDXRF fusion 80.0 0.20 9
WDXRF fusion 80.3 0.23 9
WDXRF fusion 78.8 0.20 9
WDXRF fusion 79.2 0.31 9
Kzo(%)
WDXRF fusion 2.76 0.01 31
WDXRF fusion 2.73 0.05 9
WDXRF fusion 2.72 0.02 9
ICP-AES fusion 2.81 0.23 9
ICP-AES acid 2.60 0.02 9
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Table 4 (cont.)

Technique

WDXRF
WDXRF
WDXRF
WDXRF
ICP-AES
ICP-AES

Decomp.
proced.

fusion
fusion
fusion
fusion
acid

fusion

Mgo (%)

Lab

mean

.57
.50
.58
.62
.55
.53
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12

std.

dev.

.01
.00
.006
.009
.02
.011
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Table 5. Summary of constituent concentrations for U.S.
Geological Survey gold reference standard, DGPM-1

Recommended element concentrations

Element GRD-M GRD-SD
Au (ng/g) 730 50

As (pg/9g) 180 12

W (rg/9) 70 9
Oxide GRD-M GRD-SD
Fe,05 (%) 1.96 0.05

Information values

Element GRD-M GRD-SD
Sb (pg/g) 14 1
Oxide GRD-M GRD-SD
Al,0; (%) 9.54 0.15
CaO (%) 0.20 0.04
K,0 (%) 2.74 0.09
MgO (%) 0.58 0.03
S$io, (%) 79.7 0.53
Tio, (%) 0.56 0.02
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