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Introduction

A geochemical survey was done in the Medfra quadrangle, west-central 

Alaska during 1978 and 1979 as part of the Alaska Mineral Resource 

Assessment Program (AMRAP). This report presents analytical data (tables 

6-9) and statistical summaries of the analytical data (tables 1-4) from 

this survey. Analytical results for part of the samples collected during 

1978 were previously published (King and others, 1979) and are included in 

this report.

This report includes analytical and statistical data for 513 <0.177 mm 

(minus-80 mesh) stream-sediment samples, 370 nonmagnetic heavy-mineral 

concentrate samples, 422 moderately magnetic heavy-mineral concentrate 

samples, and 355 samples of ash of aquatic bryophytes (mosses).

Samples were collected from a total of 517 sites. Access to sample 

sites was gained by use of a helicopter. Sample site locations are shown 

on plate 1.



Sampling and description of sample media

The quadrangle is, in large part, covered by dense vegetation, 

particularly along the streams. The availability of helicopter landing 

sites often determined at what point along the stream the samples would

be taken. Most of the samples were taken from channels of active streams
2 with upstream catchment areas averaging about nine km . Samples were

taken from first or second order streams whenever possible. Larger, or 

third order, streams were sampled when landing sites along first or second 

order tributary streams were not available.

Minus-2-mm stream sediment was collected for the stream sediment 

samples by wet sieving at the sample sites with a stainless-steel screen. 

Heavy-mineral concentrate samples were collected by panning the minus-2-mm 

stream sediment to remove most of the light mineral fraction.

Samples of aquatic bryophytes (mosses) were collected from stream 

channels beneath the water level mainly from the silty sides of the 

stream channels but also from deadwood and boulders where they were 

attached. Samples were partially washed in the stream at the sample 

sites to remove large quantities of silt and sand. No attempt was made

to differentiate the various species of bryophytes which were collected.
2 Lowland areas, including as much as 3,900 km , mainly in the south

and southeastern parts of the quadrangle were not sampled because they 

are covered by thick unconsolidated deposits of Quaternary material 

and geochemical sampling techniques that might be effective in these 

areas were not within the scope of this survey.



Preparation of samples

All samples were partially dried in'the field and later completely 

dried in an oven at the laboratory. After drying, the stream-sediment 

samples were sieved with an 80-mesh (0.177 mm) screen and the <80-mesh 

fraction was pulverized to minus 150 mesh in a vertical grinder using 

ceramic grinding plates. Panned samples were sieved with a 20-mesh 

(0.8 mm) screen to remove'coarse material which would not pass readily 

through laboratory equipment used in the bromoform and magnetic separation 

procedures. The >20 mesh fraction, which in most cases, included only a 

small volume percent of the total sample, was scanned visually for the 

presence of heavy minerals, and discarded. The <20-mesh fraction was 

passed through bromoform (specific gravity, 2.86) to remove light-mineral 

grains not removed in the panning process. Each heavy-mineral concentrate 

sample was then divided into three fractions based on the magnetic 

susceptibilities of the mineral grains. A fraction consisting chiefly of 

magnetite was removed with the use of a- hand magnet and a Frantz—

The use of this trade name is for descriptive purposes only and 

does not constitute endorsement of this product by the U.S. Geological 

Survey.

Isodynamic magnetic separator. In using the separator to remove magnetite, 

the samples were passed closely beneath the separator with the track 

removed, the magnetic poles oriented vertically downward and covered, 

and with the current set at 2 amperes. Two additional fractions were



obtained, by passing the remaining sample through the Frantz separator 

at a setting of 0.6 ampere. The fraction composed of mineral grains having 

no magnetic susceptibility tO'0.6 ampere is referred to in this report as 

the nonmagnetic or the C-3 fraction. (The nonmagnetic fraction generally 

contains most of the minerals of interest in geochemical exploration.) 

Subsequent to this separation the mineralogic composition of the C-3 

(nonmagnetic) fraction was determined by visual observation with a binocular 

microscope. X-ray diffraction was used to verify the identification of some 

mineral grains. The fraction consisting of mineral grains with magnetic 

susceptibilities between 0.1 and 0.6 ampere is referred to in this report 

as moderately magnetic, or the C-2 fraction. Using a microsplitter a split 

of each sample of the C-2 and C-3 fraction was obtained. One split was 

then pulverized to <150 mesh by hand grinding in a mortar and pestle. The 

ground portion was used for spectrographic analysis.

After oven drying the samples of aquatic bryophytes most remaining silt 

and sand was removed by hand and compressed air followed by several rinses 

with tap water. The samples were again oven dried, pulverized in a blender, 

and ashed in a muffel furnace during a 24-hour period with a maximum tempera­ 

ture of 500 °C. The ash was passed through a 0.119 mm sieve (145 mesh) to remove 

most remaining sand grains. The ash of the samples ranged from 8 to 72 

percent with a mean weight of 36 percent of the dry material. The ash of 

aquatic bryophytes that are free of sediment should be approximately 10 

percent of the original dry weight (Brooks, 1972, p. 178). Thus, most samples 

contained various undertermined amounts of sediment.



Methods of analysis

Stream-sediment and the C-2 and C-3 heavy-mineral concentrate samples 

were analyzed semiquantitatively for 31 elements using a six-step emission 

spectrographic method outlined by Grimes and Marranzino (1968). The 

spectrographic results were reported as geometric midpoints, 1.0, 0.7, 0.5, 

0.3, 0.2, 0.15, (or appropriate multiples of ten) of geometric brackets 

having the boundaries 1.2, 0.83, 0.56, 0.38, 0.26, 0.18, 0.12, (or appropriate 

multiples). The method was modified slightly for the concentrate samples 

to eliminate spectral interferences. The modification consisted of using 

half the amount of sample,. 5 mg. For samples 308-517, and 178, a 10-mg 

standard was used for the 5-mg samples, and concentrations determined by 

visual comparisons were doubled. Doubled values occurring between geometric 

midpoints were rounded to the next higher midpoint. For samples 1-306, 

except 178, half the amount of standard (5 mg) was used for the 5-mg samples 

and concentrations determined by visual comparisons were reported directly. 

The difference in the amount of standard used resulted in differences in 

reported upper limits of determination as indicated in table 5. Stream- 

sediment samples were also analyzed for gold, mercury, and zinc using 

atomic-absorption (methods described by Ward and others, 1969).

Ash samples of aquatic bryophytes were analyzed for 33 elements by a 

semi quantitative emission spectrographic method for plant materials 

described by Mosier (1972) and modified by Curry and others (1975). These 

33 elements include the elements analyzed in the sediment and concentrate 

samples, with the exception of calcium, scandium, and thorium, and include 

five additional elements: sodium, gallium, germanium, indium, and thallium.



Stream-sediment and heavy-mineral concentrate samples collected from 

sites 1-308, except concentrate samples from site 178, and all samples of 

ash of aquatic bryophytes were analyzed spectrographically by E. F. Cooley. 

Sediments from sites 309-516 were analyzed spectrographically by D. A. Risoli 

and J. T. Hurrell. Concentrate samples from sites 309-517, and 178 were 

analyzed spectrographically by D. A. Risoli. Atomic-absorption analyses 

were performed by R. M. O'Leary, A. L. Gruzensky, and G. Y. Ito.

Explanation of data

Summarized statistics based on the analytical data for stream sediments, 

moderately magnetic heavy-mineral concentrates, nonmagnetic heavy-mineral 

concentrates, and samples of ash of aquatic bryophytes are given in tables 

1-4, respectively.

Tables 6-9 contain analytical results for <80-mesh stream-sediment, 

moderately magnetic heavy-mineral concentrate, nonmagnetic heavy-mineral 

concentrate, and ash of aquatic bryophytes samples, respectively. Limits 

of determination are given in table 5. Symbols used in the tables are as 

follows: <, an undetermined value less than the value shown was detected; 

N, not detected; >, an undetermined value greater than the value shown 

was detected. The symbols "S," "M," and "INST" in the element column 

headings preceding the element symbols indicate the method of analysis as 

follows: S, spectrographic analysis; M, INST, atomic absorption analysis.

Sample numbers, given in the tables, coincide with sample numbers 

shown on the map (plate 1). The site numbers may be obtained from sample 

numbers by removing the prefix M, leading zeros, and suffixes S, C2, C3, 

or M. For example, the site where sample number MOOTS was collected is 

indicated by a dot on the map next to the number 1.

All of the analytical data have been entered in the U.S. Geological 

Survey's computerized analysis storage system (RASS).



The value of ten parts per million gold reported for semiquantitative 

spectrographic analysis of sample M272S is suspect. Gold was the only 

element reported in an unusual amount in this sample and gold was not 

detected by atomic absorption analysis. Two additional splits of this 

sample weighing 1 g and 10 g were analyzed by atomic absorption (analyses 

by J. D. Sharkey) with no gold detected.
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Table 1.—Statistical sumtzry of the analytical results for 513 rrrinus-QO-mesh 

stream sediments, f-tedfra quadrangle> Alaska

[Qualified populacion is one in which che element concentrations are qualified by N,< , or > 
wherein M - not detected at lower limit of detection; <» detected-, but below lower limit of* 
determination; » detected, but above upper limit of determination. Unqualified population 
is one in which the element concentrations fall within che sensicivity limits of the method 
used. Leaders (—) denote no data or insufficient data. Values for Fe, Mg, Ca, and Ti are in 
percent; all other values are reported in parts per million. Elements analyzed by atomic 
absorption are identified by "AA : ' following the element symbol. All other elements analyzed 
by semiquancitative emission spectrographyj

Data based on the Data based on the unqualified population 
population

Elenent

Fe

Mg

Ca

Ti

Mn

Ag

As

Au

B

Ba

Be

Bi

Cd

Co

Cr

Cu

La

>to

Number of samples 

M < >

0

0

0

0

0

490

511

511

5

0

1

5.11

513

1

0

0
' 8

506

0

0

0

0

0

15

0

0

0

0

18

1

0

13

1

1

H

7

0

4

2

85

2

0

0

0
'0

0

0

..0

0

0

0

0

0

0

Number 
of 

values

513

509

511

428

511

8

2

• 2

508

513

494

1

0

499

512

512

491

0

Range of

0,7 -

0.5 -

0.2 -

0.1 -

100 -

0.5 -

200 -

10 -

20 -

50 -

1 -

700

—

5 -

10 -

5 -

20 -

_

values

20

10

20

1

5000

70

500

20

2000

2000

7

—

—

50

700

.15000

300

•_

Geontetrlc 

mean

7.2

1.6

1.2 •

.8

760

3.4

320

1.4

130

940

1.3

-^

—

15

150

30

47

^^

Geometric deviation

1,5

1.6

2.2

1.4

1.7

6,8

1.9

1.6

1.7

1.5

1.4

— •

—

1,6

1,4

2.0

1,4

..



Table 1.—^Statistical summary of the analytical results for 513 minus-80-mesh 

stream sediments^ Medfra quadrangle, Alaska—continued

Data b.-iycd on the Data based on Chc unqualified population

Element

Kb

Ni

Pb

Sb

Sc

Sn

Sr

V .

W

If

Zn

Zr

Th

Au-AA

H&-AA

Zu-AA

Number of dumpies 

H < >

86

0

1

512

0

503

1

0

513
' 1

204

0

513

503

2

0

424

0

13

0

2

2

4

0

0

1

281

0

0

5

3

0

0

0

0

0

0

1
0

0

0

0

0

1

0

0

0

0

Number 
of 

values

3

513

499

1

511

7

508

513

0

511

28

512

0

5

503

513

Range of

'20 -

5 -

10 -

300

5 -

10 -

100 *

50 -

—

10 -

200 -

20 -

—

.05-

.02-

20 -

values

20

300

500

—

50

200

1500

1000

—

300

700

1000

—

20

5

500

Geonetrlc 

mean

—

80

19

-*

20

29

210

270

^-»

45

260

250

—

0.6

0.08

74

Geometric deviation

—

1.5

1.6

—

1.3

3.2

1.4

1.4

— -

1.4

1.5

1.7

—

1.2

2,2.

1.4

10



Table 2.—Statistical summiry of the analytical results for 422 moderately 

magnetic heavy-mineral concentrates> Medfra quadrangle3 Alaska

Data bn.sed on the Data based on the unqualified population 
qualified population

Element

Fe

Mg

Ca

Ti

Mn

Ag

As

Au

B

Ba

Be

Bi

Cd

Co

Cr

Cu

La

Mo

Number 

N

0

0

0

0

0

383

386

420

1

0

125

405

413

1

0

0

4

374

of samples

0

0

0

- 0

0

11

11

0

23

2

160

5

2

1

1

13

21

9

,
39

0

0

183

70

0

0

0

27

9

0

0

0

0

37

0

13

0

Number 
of 

values

383

422

422

239

352

28

25

2

371

411

137

12

7

420

384

409

384

39

Range of

3 -

0.07-

0.1 -

0.1 -

150 -

1 -

500 -

20 -

20 -

50 -

2 -*

20 -

50 -

10 -

30 -

10 -

50 -

10 -

values

50

15

15

2

10000

70

5000

150

5000

10000

20 •'

200

150

300

15000

10000

2000

100

Geometric 

mean

16

3.0

2.3

0.8

2600

4.4

820

55

180

3AO

3.5

41

-P

56

850

73

130

31

Geometric deviation

1.5

2.3

2.4

2.1

1.7

3.9

1.9

4.2

3.3

2.3

1.8

2.2

— .

1.5

2.9

3.0

2.6

2.0

11



Table 2.—Statistical summary of the analytical results for 422 moderately magneti* 

heavy ̂ mineral concentrates, Medfra quadrangle, Alaska—continued

Data based on rho Data based on the unqualified population

Lemcnt

bl

Nb

Nl

Pb

Sb

Sc

Sn

Sr

V

W

Y

Zn

2r

Th

Number of samples Number 
of 

values

H

72

1

3

419

0

360

118

0

400

0

172

0

402

<

254

5

26

0

1

2

128

0

12

1

113

0

5

*

0

0

0

0

4

4

0

0

0

0

0

. 22

0

96

416

393

3

417

56

176

422

10

421

137

400

15

Range

50

10

20

200

10

20

200

70

100

20

500

20

200

of values

200

- 1500

- 3000

- 1000

150

- 1500

- 1500

- 1500

1000

- 1000

- 7000

- 2000

- 3000

eometric 

ean

0 0

68

110

54

340

55

130

280

350

260

85

690

230

760

eometric eviation

O T3

1.5

1.8

2.9

2.5

1,7

3.1

1.7

1.6

1.9

2.3

1.7

' 2.6

2.4

12



Table 3.—Statistical summary of-the analytical results for 370 nonmagnetic 

heavy-mineral concentrates> Medfra quadrangle, Alaska

[qualified population is one in which the element concentrations are qualified by N, < , or >, 
wherein N * not detected at lower limit of detection; < * detected, but below lower limit of 
determination; > "detected, but above upper limit of determination. Unqualified population 
is one in which the element concentrations fall within the sensitivity limits of the method 
used. Leaders ( — ) denote no data or insufficient data. Values for Fe, Mg, Ca, and Ti are in 
percent; all other values are reported in parts per million. Analyses by semiquantitative 
emission spectrography]

Data based on the 
quail ficd population

Dnta based on the unqualified population

- Element

Fe

MS
Ca

Ti

Mn

Ag

As

Au

B

Ba

Be

Bi

Cd

Co

Cr

Cu

La

Mo

Number 

N

0

0

0

0

0

335

357

361

2

0

10

329

365

9 .

0

16

3

352

of samples

0

1

0

>

2

0

0

0 205

0

6

3

0

16

0

305

6

2

88

1

69

8

3

1

0

0

2

35

67

0

1

0

0

0

0

11

0

Number 
of 

values

368

369

370

165

369

29

10

7

317

303

55

34

3

273

369

285

348

15

Range of

0.2 -

0.07-

0.1 -

0. OS-

20 -

1 -

500 -

20 -

20 -

50 -

2 -

20 -

50 -

10 -

20 -

10 -

50 -

10 -

values

20

15

20

2

10000

2000

7000

200

5000

10000

300

1000

150

200

5000

20000

2000

100

Gecaetric 

mean

2.5

1.2

3,8

0.5 '

600

13

1200

59

210

840

3.4

90

91

16

300

53

170

32

Geometric deviation

1.9

3,4

2.9

2.5

2.1

7.6

2.7

2,0

3.5

3.0

2.2

3.3

1.7

1.8

3.2

3.0

2.5

2.0

13



Table 3.—Statistical sumtary of the analytical results 'for 370 nonmagnetic 

heavy-mineral concentrates, Medfra quadrangle, Alaska—continued

Data based on the Data based on the unqualified population 
qunl]_£led population

lenient

w

Nb

Hi

Pb

Sb

Sc

So

Sr

V

W

Y

Zn

Zr

Th

Number of samples

M

64

16

12

360

4

142

4

0

295

1

342

0

333

%

141

85

83

1

25

19

32

1

27

16

4

0

17

^

0

0

0

0

2

29

0

0

0

0

0

236

0

Number 
of 

values

165

269

275 :

9

339

180

334

369

48

353

24

134

20

Rnngc

50

10

20

500

10

20

200

20

100

20

500

20

200

of values

200

- 1500

- 50000

- 15000

150

- . 1500

- 5000

- 1000

- 2000

- 2000

7000

- 2000

2000

ecraetrlc 

can

o a

74

43

59

1400

31

150

470

180

220 '

150

1800

540

450

eometrlc eviaclon

0 T3

1.5

2.4

3.2

2.8

1.8

2.9

2.0

1.9

2.1

2.5

2.2

2.8

2.2

14



Table 4.—Statistical summary of the analytical results for 355 samples of 

ash of aquatic bryophytes, Medfra quadrangle3 Alaska

[.Qualified population is one in which the element concentrations are qualified by N, <, or >, 
wherein M - not detected at lower limit of detection;<• detected, but below lower limit of 
determination; >- detected, but above upper limit of determination. Unqualified population 
is one in which the element concentrations fall within the sensitivity limits of the method 
used. Leaders (—) denote no data or insufficient data. Values for Fe, Mg, Ti, and Ma are in 
percent; all other values are reported in parts per million. Analyses by semiquantitative 
emission spectrography]

Data based cm the Data based on the unqualified population 
qualified population

•J 
e <y
§1-1 
14

Fe

«8

Tl

Mn

AS

As

Au

B

Ba

Be

Bi

C4

Co

Cr

Cu

La

Mo

Number of

H

0

0

0

0

21

322

355

0

0

0

352

51

0

0

0

0

355

samples

<

0

0

0

0

14

4

0

0

0

0

1

58

0

0

0

0

0

>

256

0

35

51

0

0

0

0

0

0

0

0

0

0

0

0

0

Number
of

values

99

355

320

304

320

29

0

355

355

355

2

246

355

355

355

355

0

Range of

3 -

1

0.1 -

500

0.1 -

200 -

—

100 -

700

2

20 -

1 -

10 -

50 -

*30 -

30 -

__

values

5-

5

1

10000

5

5000

500

7000

20

20

100

500

300

1000

200

u
<*4
M 
U
41
g fl§ a
4) 41o a

4.3

2.1

0.3

4700

0.4

320

—

190

2300

3.3

—

2.5

45

100

125

62

— —

W G
*4 O
U -H 
4J U
«> <aa 1-1o >
V 4)
U TJ

1.1
1.3

Iv4

1.8

2.2

2.5

—

1.3

1.5

1.4

—

2.2

1.6

1.5

1.6

1.3

_

15



Table 4.—Statistical sunmary of the analytical results for 355 samples of 

ash of aquatic bryophytes, Medfra quadrangle3 Alaska—continued
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