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Geochemical data of E1 Correo area, northern Sonora, Mexico

By Robert L. Turner, James G. Frisken, Harlan N. Barton, and Paul K. Theobald

Introduction

The E1 Correo sheet (15' north-south by 20' east-west) is located south-
west of Nogales, Arizona (fig. 1). A detailed geochemical survey was done in
the E1 Correo area as a follow-up of the regional reconnaissance of Northern
Sonora, Mexico, which is reported by Frisken (1981). Based on the regional
reconnaissance, the E1 Correo area bordered by Canon Las Planchas de Plata on
the northwest, Canon La Cienega on the northeast and 31° north latitude on the
south appears to have the greatest potential for an economic mineral deposit
(fig. 2). This area contains highly anomalous values in both stream-sediment
and the heavy-mineral-concentrate samples for lead, molybdenum, zinc, and
silver.

The purpose of ‘the study was to find better techniques for geochemical
exploration in the Sonoraq environment, to define the extent of mineralization
of the area, and to determine if there is a zoning of the elements in the
mineralized area. Two sample media were used in this study: stream sediments
and heavy-mineral concentrates.

This study is part of the cooperative project between the Consejo de
Recursos Minerales of Mexico (CRM) and the United States Geological Survey
(USGS) and is funded by both these organizations and the United States

National Science Foundation.

Sample Collection
Stream-sediment and heavy-mineral-concentrate samples were collected by
three to six teams in an area approximately 25 kilometers east to west and 20

kilometers north to south.
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The stream-sediment samples were collected by scooping the sediment from
four or five equally spaced sites across the width of the stream. These
samples were sieved through a screen with openings of 0.6 mm. This mesh size
was used because it was found by Hill and Frost (1975) and P. K. Theobald
(oral commun., 1981) that the range of values and the absolute high values
from spectrographic analysis were not decreased appreciably from the values
-obtained using -80 mesh stream-sediment samples, and this decrease was more
than offset by the speed and convience of collecting the samples passing
through the 0.6-mm opening. In arid environments, the coarser fraction is
less susceptible to contamination of aeolian material (Theobald and others,
1973).

The heavy-mineral-concentrate samples were taken where there appeared to
be a concentration of heavy minerals in the stream bed, as indicated by black
sands, or from the lee side of rocks and boulders in the stream bed.
Approximately two kilograms of this sample type insure an adequate size of
concentrate for chemical analysis and microscopic identification of the
minerals. These samples were panned in the field to the point of initial loss
of heavy minerals, usually indicated by an abundance of magnetite, epidote, or
hornblende at the surface of the concentrate (Theobald, 1957). The sample
size varied considerably at this stage due to the amount of heavy minerals in

the host rock and uneven concentration in the stream channel.

Sample Preparation and Analysis

The stream-sediment samples passing through the 0.6-mm screen openings
were pulverized to pass through a screen with openings of approximately 0.11
mm and were mixed well to produce a homogeneous sample.

The panned-concentrate samples were sieved to pass through a screen with

0.6-mm openings. The sieved fraction was separated gravimetrically using



bromoform, a heavy liquid with a specific gravity of 2.85 to 2.89. Minerals
with a specific gravity greater than about 2.85 sink and constitute the heavy-
mineral concentrate. The magnetite was removed by a hand magnet after the
gravimetric separation. The heavy-mineral concentrates were then separated
into three fractions on the basis of magnetic susceptibility. A Frantz
Isodynamic Magnetic Separator was used to make these separations using a
forward slope of 25° and a side slope of 15°. The ampere settings used in the
separation was 0.5 and 1.0 ahpere.

The fraction that is nonmagnetic at 1.0 ampere was used in this study
because this fraction contains most of the sulfide minerals and secondary
minerals of the base metals (Alminas and Watts, 1978). The nonmagnetic
fraction was split, with one part used for microscopic mineral identification
and the other part hand ground to a fine powder.

The stream-sediment and nonmagnetic fraction of the heavy-mineral-
concentrate samples were analyzed by a six-step semiquantitative emission

spectrographic analytical technique (Grimes and Marranzino, 1968).

Data Processing

The analytical resultslfrom the stream-sediment and the nonmagnetic
fraction of the heavy-mineral-concentrate samples along with the coordinates
were entered in the USGS computerized Rock Analysis Storage System (RASS),
(VanTrump and Miesch, 1977).

Using a standard USGS statistical program (STATPAC) (VanTrump and Miesch
1977), graphical analysis for the elements was obtained from the stream-
sediment and heavy-mineral-concentrate samples. Histograms for the elements
in the two sample media are illustrated in figures 3a-g and 4a-i. The basic
statistics for the stream-sediment and the nonmagnetic fraction of the heavy-

mineral-concentrate samples are tabulated in tables 1 and 2. The emission



spectrographic analytical data for the stream-sediment samples and the
nonmagnetic fraction of heavy-mineral-concentrate samples are tabulated in

tables 3 and 4, respectively.
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Abbreviations and detection limits

element suymbol lower limit upper limit

iron Fe +05% 20%
magnesium Mg +02% 10%

calcium Ca +05% 20%

titanium Ti +002% 1%

manganese Mn 10 rPm S000 rEm
silver Ad +3 PPM 5000 pem
arsenic As 200 pPm 10000 FrFm
dgold Au 10 rPm ‘ 500 rPm ,
boron B 10 rPm 2000 prm g
barium Ba 20 prm S000 epPm -
beryllium Be 1 rPm 1000 Frem
bismuth Bi 10 rem 1000 prm
cadmium Cd 20 rFPm 500 mrm
cobalt Co S reEm 2000 pPm
chromium Cr 10 pFrm 5000 rFm
corFPer Cu S rPm 20000 pem
lanthanum La 20 pem 1000 prm
molwbdenum Mo S =Pm 2000 rFm
niobium Nb 20 rPm 2000 rPm
nickel Ni S eem 5000 #Pm
lead Fb 10 epPm 20000 #Fm
antimony Sb 100 rPm 10000 rrm
scandium Sc 3 pPm 1000 erm

tin sSn 10 Frm 1000 rFrm
strontium Sr 100 erm 3000 pFm
vanadium Vv 10 FrPm 10000 rPm N
tungsten W 50 FPm 10000 rrm
gttrium Y 10 rPm 300 rPm
zinec Zn 200 Prm 10000 FFm
zirconium Zr 10 rFPm 350000 rFem
thorium Th 100 #pm 2000 Fpm

l=less than lower limit

n=rnot detected at lower limit
d=dreater than urrer limit
b=ro value rerorted
s=grectrodrarhic analusis
cm=wet chemical analusis
3a=atomic absorrtion analdsis
“=less than

r=dreater than




ELEMENT

IRON
MAGHES ILIM
CALCILM
TITRAMIUM
MANGANESE
ZILVER
ARIENIC
FOLD
EORON
ERRIUM
EERYLLIUM
EISMUTH
CRDMIUM
COBALT
CHROMIUM
COPFER
LANTHAMUIM
MOL Y EDENLIM
MIOEIUM
HICHEL
LERAT

AIMT IMOMY
SCANDIUM
TIN
STRONTIUM
VRHAD IUM
TUNMSETEN
TTTRIUN
TImc
TIRCOMNIUM
THORILM

LELESES THAMN LOKER LIMIT

N=MOT DETE

- =ZPECTROG

mr

SLEZZE THA
FEEREARTER

HEEREVIATIONS

EYMEOL

Fe-

Mr
FE

e
b2 g
M
R
)

W
v
=t
R
T

AND DETECTIOM LIMITE

LOWER LIMIT

. 0
110
.5
cun
10
10

Pl

E =

1
10
2n

S

10
S
cu
S

cl
11
100
S
10
100
10
Sa
11
2N
10
100

CTED &7 LOWERP LIMIT
THAM LWPFPFER LIMIT

E=r0 ¢ARLUE REFORTED
= AHARLYS IS

RAFRFHIC
M
THAM

0

PPH
PPM
FPM
FPFM
P
FFM
FPM
PEM
PEM
FPM
PFM
PEM
FFEM
FEM
FPM
FRM
FFrM
FEM
FFEr
PR
PP
FFEM
REty
PP
PEM
FFEM
FFM

—

L2 63

St

2%
10%
S0%
1%
S000
SoQn
100040
S0
2000
Saoo
1000
1000
5040
2000
=
20000
1000
co0n
000
S000
10000
1000
{000
So0g
10000
1 Qoo
S00
10000
50000
2000

UFPER LIMIT

FEM
FEM
ERPM
PPM
FFM
PPM
FEM
FPM
PPM
PPM
FPM
PPM
FPM
PEM
PFM
PEM
PEM
PEM
PEM
FEM
FEM
PPM
FRM
FPM
FEM
FEM
FFM
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element

iron
magnesium
calcium
titanium
mandanese
silver
arsenic
do0ld
boron
barium
berwllium
bismuth
cadmium
cobalt
chromium
corper
lanthanium
molwbdenum
niobium
nickel
lead
antimony
scandium
tin
strontium
vanadium
tundsten
gttrium
zinc
zirconium
thorium

Abbrevistions and detection limits

sumbol

Fe
Ma
Ca
Ti
Mn
Ad
As
Ay
B

Ba
Be
Bi
Cd
Co
Cr
Cut
La
Mo
Nb
Ni
Fb
St
Sc
Sn
Sr
v

W

Y

Znr
Zr
Th,

lower limit

1%
+0S
1
+00
20
1
S00
20
20
30
2
20
30
10
20
10
30
10
S0
10
20
200
10
20
200
20
100
20
500
20

200

l=less than lower limit
n=not detected a3t lower limit
than uprer limit

d=dreater

b=mo value rerorted

s=gpactrodrarhic analusis
cm=wet chemical analussis

aa=atomic sbsorrtion

‘=less ths
+=dreater

N
than

analgsis

4

5%

PPM
PPM
]
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPMm
PPM
PPM
oem
PPM
PPM
PPM

uprer limit

10

S0%
20%
S0%
2%
10000
10000
20000
1000
5000
10000
2000
2000
1000
5000
10000
30000
2000
5000
5000
10000
50000
20000
2000
2000
10000
20000
20000
1000
20000
100000
5000

)

L%

PPM
PPM
PPM
PPMm
PPM
PPM
PPM
PPM
FPM
PPM
PPM
FPMm
PPM
PPM
PEM
PPMm
PPM
FPM
Pem
PRMm
PPM
PRMm
PPM
PRMm
PPMm
PPM
PPM




AEEREVIATIONS AND DETEcCTION LimiTs for Data in Table 4

ELEMENT STYMEDL LOWER LIMIT UFPER LIMIT
1ROM Fe .

MASNES IiUM Mz . s

CHRLIT I Ca « 1%

TITHAMILM T1 o BOSY

MAMSAMNESE M4 20 =P FPM
ZILLVER alc] 1 PPN 10000 pemM
FRIENIC H= SO0 PFM 20000 Frem
FoLD i 20 FPM 1000 rEmM
ECROM E 20 PPM 5000 FEM
ERRILNM Ea S0 FpEPM 10000 PPM
EERYLLIUM Ee 2 epM ZUn0 eEM
EISHMUTH Ex 2l PEt 2000 FEM
CADMILIM Co S0 Frem 1000 pEM
COERLT Co 10 pPm SOoud PPM
CHROMI UM Crm 20 rem 10000 peM
COFFER Cu 10 FrPM S0000 PPM
LAMNTHANI LM & 50 pPEnM 2000 ePpmM
HMOLYEDEMNLM Mo 10 FpPmM SO000 sPM
NIOEIUM HE S0 PP SO00 eRM
HICHEL Mr 10 PFRM 10000 ePm
LERD FE S PPM SO000n Pem
AT ITMONY LE SO0 FRM 2000 FRM
SCTAND IUM = 19 PFRM 2000 rEM
TIN M 20 FRM 200l pEM
ZTROMT IUM ) 200 FPem 10000 PPM
LAMATD ILIM Y S FPRM 20000 PRM
TUNGESTEM ] 100 FsEn cOQud FEM
YTTRIUM 5 0 PPH 1000 pPM
TING ¥ S00 FEM 20000 ermM
TIRCOMILIM iR 20 epmn 100000 BremM
THORILM TH 2l PEM S000 rPM

LTLEZES THAM LOWER LIMIT

MEMNOT DETECTED AT LOWER LIMIT
SEFREATER THAM UFFER LIMIT
E=MO VALUE REFORTED
SESFECTROSRREHIC AMRLYEIE
L THAM

SRERTER THAM

L]
r

"

I m

o
|

°* 1064
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