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INTRODUCT ION

Several magnetite-bearing sand depesits near the mouth of the Columbia
River in Oregon and Washington were investigated by the Bureau of Mines dur-
ing 1944, The work was done as a2 part of a general wartime program to ex-
plore for potential new sources of iron and alloy metels for use.in the war-
expanded iron and steel industry in the United States. Such magnetite sands,

1/ The Bureau of Mines will welcome reprinting of this paper, provided the
following footnote acknowledgment is made: "Reprinted from Bureau of

- Mines Report of Investigations 4011,"
g/ Mining engineer, Albany Division, Mining Branch, U, S. Bureau of Mines,
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ReX. 4011

if found in sufficiently large quantity =nd of satisfactory guality could be
reduced in electric furnaces with -the.relatively cheap electric power aveil-
able in the area,

Farly in 1944, =z preliminary exploration program was outlined to conduct
‘hand~auger drilling in #%he seyeral -areas..considered most likely to contain a
‘high percentage of black sands. From June to August 1944, the Bureau completed
161 hand auger holes in the Hammond (figs. 1 and 2) and McGowan (figs. 1 and 3)
areas. In addition, considerable random, drllling was done, without success, to
determine the possible existence of other magnetlte-bearlng sand deposits,.

ACKNOWLEDGMENTS

In its program of exploration of mingral deposits, the Bureau of Mines has
as its primary objective the more effective utilization of our mineral re-
sources, to.the end that tHoy maxe tho greatest possible contribution to na-

.....

tional securlty ahd cconom o "It is't é'pollcy of the Bureau to publish the
conclusion, The Mining Brafich, Lowell B. MOon, hief, condusts prellminary ex-
aminations, performs’ the’ actual exploratory work, and prepares the final re-
porte The Metallurg1cal Branéh, R..G. Knickerbocker, chief, analyzes samples
and performs beneficiation tésts.

The proaéct wés in’ charge of the euthor as project engineer under the

Samples Were ° anélyzed at the Reno Laboratorles of the Bureau of Mines
under the superv1sion of A, Ce ‘Rice, ‘acting superv1sing englneer. Microscopic

........

supervision of S. Mo’ Zimmprly, then reglonal engine@r.
‘TOCATION AND 4CCESSIBILITY

The Hammond deposit is in Oregon on the south bank of the Columbia River
in the NW %, sec, 9, T, 8 N., Rs 10 W., WeM. It is near the town of Hammond,
apbroxlmately 10 mlles west of nstoria, Ore., Astorie is :the western termlnus
of Ue. S. Highway 30 and is served by a branch . llne of the SpokaqeéPortland &
Seattle Railroad, whicli ‘extends from Portland, 106 miles southsagt of Astoria,
to Seaside approximztely 16 miles southwest of Astoria, A paved county road
and the Spokene-pPortland & Seattle Railroad are adjacent to the Hammond de-
posit (fig. 1).

The ﬁcdowan dep051t is in Washington on the north bank of the Columbia
River in the SW %+, sec. 22, Te 9 N., R..10 We, W.M., near the towns of Chinook
and” Ilwaco, 2.5 apd 10 mllos, resPectlvely, northwest of the deposit. The
MeGowen dep051t is approx1mately 4.miles northeast of the Hammond deposit,
which distance is the width of the Columbia River at that point. Washington
State nghway 12 -(Us S, 101):is adjacgnt to the deposit. No railroad serves
the area.

1321° -2 -
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HISTORY AND PRODUCTION

Black sands have been reported by many observers -to occur in beach de-
p051tsvr;ong .the -Oregon, Washington, and Califarnia coasts, In many instances,
the nore . recent deposits have been worked for their gold content, employing
smgll*scale nlacer methods. During the wer, black sands containing chromite
were Jjuiped on the. coast: mear Marshficld, Oreg., by the Humphreys Gold Drcdging
Co. and the Kroms. Corp.. The deposits of chromite-beering black ‘sends in the
Marsbfleld area ere on terraces well above present sea level, whereas the
Hemmond and. McGowan sands are near mean .sea level, adjacent to tle -Columbia
River, The Hammond and McGowan bleack-sand deposits have not been mined.

PHYSICAL FEATURES AND CLIMATE

The: . Columbia River, is a drowned or estuarine channel with numerous bays
and inlets (fig, 1), Uplifts and depressions have resulted in many wave—cut
platforms, becches, and sea cliffs, Altitudes range from mesn sea lével to
over 1,000 feet within a distance of 4 to 5 miles inlend. . Prevailing north-
westerly winds during the spring and summer months and southcasterly winds
during the fall =nd winter months are characteristice, These winds. prqduce north
(spring--and summer) and: south (fall.and winter) littorals, which earry the
river $ahds north and squth along the coast to form long; narrow béaches. Nu-
merous- actiVe’and fixed dunes also have resulted from wind gctlon.

Typioal cogstal climete prevails, with moderate temperatures- and winds.
Ralnfall is prevalent during the fall, winter, =nd spring months; sporadic -
showers:o¢cur in July and August. Snow and freezing temperatures are -
exceptiondls o ’

LABOR SUPPLY AND LIVING CONDITIONS

‘Adequate labor was available to conduct the Bureau's explorfatiom program.
The local communities are mainly engaged in seasonal work such as fishing,
logging, and summer-resort operation. Some labor is therefore available -dur-
ing the off seasons. Civilian personnel employed at military installations
during the war reduce available living accommodations to a minimym.

PROPERTY AND OWNERSHIP

In the selection of drilling sites, it was necessary to limit drilling
to areas that contained neither dwellings nor manuficturing plents, as the
magnetite sands, if found, wquld not be of sufficient value to offset:. the
costs of moving or demolishing existing structurea. In the Hammond aree,
therefore, drilling was confined to property involving three ownerships -
Clatsop County, Bio~Froducts Laboretories, and thé Point Adams Packing Co.

The McGowan property is owned . in its entirety by C. Ae. McGowan.

Random drilling was done in several other areas through verbéi permission
of the many owners living there.

1321 -3 -



R.I. 4011
DESCRIPTION OF THE DEFOSITS

‘General Geology .

The mountainous areas adjaceéent 10 the coast are conposed of Tertiary
bedded shales, volcanic tuffs, and basaltic lava flows. Uplifts and depres-
sions have produced & series of wave-cut platforms,. beaches,‘ﬁnd sea ¢liffs,
-which stand.at various altitudes to 1,000 feet above sea level. ‘The most.
recent coastal aepr9531on probably. was. in. the neture of & westward tilt, as
the drownea vclley of the Columbia. River. extcnds for a considerzble dist nhce
out to sea. As & result, meterials derived from the erosion of the tentiary
rqeks -lie mostly on the "sea floors, The present river sands, including those
explorea, which contzin rulatlvely large quantities of megnbtlte, are appar-
ently largely derived from erosion of rock formetions from séurces up the
Columbis River. This material was transported downstream when the water was
~high and was deposited alon: the river and at or near the estuarial mouth,
‘Successive flooas, olong with tidal action, effected a sorting whereby the
:black-sand deposits under consideration were. doposited in their present form
-and position,

The sands from many of the drill holes were anguler and exhibit a fresh-
ness characteristic of recently eroded material, . The sands are characterw
Astic products ‘of erosion 'from ‘ereas containing andesitic, 'rhyolltlc, and
granitic rocks, * The rhyoliti¢ -and granitic rocks occurred only in the upper
reaches of the Columbia River gorge.

~The‘Hammond Deposit

The HEmmond déposit is an’ irrugulurly shaped body of, magnetlte-bearlng
sand approximately 1,130 feet long and 300 feet in average width. The long
axis of the sand body is parallel to the south bank of the Columbia River,
which flows in 2 northwesterly direction at this point. Surface clevations
range from 7.3 o 29.5 feet above mean sea level the average being 16,4 feet,
The ovcrburden consistlng of a light-gray dune sqnd increases in thickness
.toward. thw southwestern parts of the @ep031t, It ranges from less than 1 inch
10 ‘2 maximum thicknoss of 24 feet,.averaging 9 feets The black O0r magnetite-
bearing sands are 1 to 6 feet thlck' the average thickness is 342 -feet. The
ratio of overburden to the megnetite~bearing sand stratum is approximately 3
to 1. The magnetite sands are comparatively flat- lylng at altitudes of 5 to
10 feet above mean sea level., Stratification with gray sand and cross-bedding
are characteristic of the deposit,

The Hammond-Sandé

A sample of comparatively nigh«grade ‘black sand, representing a 3-foot
sand thlckness, was obtained near hole 72' microscoplc determination by grain
count revealed the ‘following minerals:

o Percent
Mé’gnetite;-...m.'.......‘....,.......‘.,.. 40
‘Hornblende..ceceveererocaeseosnsassncens 16
‘Ilmenite....evensvonescrosossonncrerasse 10
Quartz-feldSpar......,.~..,...,.........‘”15-

uarnet oa0000ooQ.o’.o'lo..ooo.t'oob..... 7
Zircon, rutile, biotite, and olivine.... 3
100

1321 -4 ~
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By chemical analysis, the Fe and 110? in this sample were éetermlned to
ve 33.3% and 10.2 nercent, resnectively; the moisture content was 5 mercent.
Soecific gravity of the sands, moisture-free, was determined by several meas-
ured and weighed sampleu to be aanrox1mate1v 2 5y or about 13 cubic feet to a
ghort .ton.

The minerals comprising the black sands are characteristically anbular,
fine-grained, and fresh or unaltered. This is also true of the gray sand
overburden, comnosed principally of quartz and feldspar.

The McGowan Denosit

The lcGowan deposit is similar to the Hammond deposit in size and shape;
it has a length of 2,400 feet and i's LOO feet wide. The long axis of the
sand body is parallel to the Columbia River. Surface elevations range from
6.l feet tq 11.7 feet above mean sea level. Overburden, consisting of soil
and humug, is virtuwally lacking, but ranges: to a maximum thickness of 2.5
feet.

The magnetite-bearing sands are 1.5 to & feet ia thickness, the average
eing 4.5 feet. These sands are also flat~lying.

The McGowan Sands

A high-grade sample of the lcGowan sands, taken by hend-auger drilling
near hole 32 and representing a U-foot sampled section, gave the following
mineralogical content by microscogic grain count:

‘ Percent
Maghetite ..ivvi. it ivomenaens 53
Ilfenite tveveevenverarenesnnns
QUATEZ eoveenvrnonevaronsconaness 1h
Garnet .,........w.....-........_,'13
ZiTCON wrvvveevasconoscnasenoone
Feldspar?mica B |
100

The Fe and TiOp contents of this safiple by chemical analysis were re-
nworted to be UH.66 and 14.8H percent, respectively. - The moisture content
was determined to be 11. nercent.

The licGowan sands are slightly finer-grained and contain a higher per—
centage of heayy minerals than the Hammond sands. PFrom several measured and
weighed satmlos,-m01sture—‘“ee, the specific gravity of the McGowan sands was
determined to be anproximately 2.8, or dbout 11 cubic feet to a short ton.
The minerals in the licGowan sands are ardgular, fine—grained, and fresh un-
altered, like those of the Hammond sands.

Other Areas

.Randog drilling the Chinook, Baker "Bay, and Sand Island afeas was un-
successful in locating other magnetite-bearing sand desosits..

1321 -5
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WORK BY THE EUREAU OF MINES *

From June to Angust 1944, the Bureau ‘of Nines completed 186 hand-augur
holes in the Columbia River area, Of these, 113 holes with a combined length
of 1,450 feet were completed in the Hammond area in Clatsop County, Oregon;
48 holes with a combined length of 390 feet were in the McGowan area in Pa-
cific County, Washington. Random drilling of 25 holes for a total of 184
feet was done in the Chinook, Baker. Bay, and Sand . Islund areas Pacific -
County, Washington,

Sampling and Analyses

Nine hundred and twépty¢three samples were taken for analyses. Total

Fe and Ti0y determinations were made of each sample.

The determination of total iron was considered sufficiently indicative
of the magnetite centent of the sands for the purpose of the wrk, It should
be noted, however, that other iron~bearing minerals are present, and in order
to determine the exact magnetite content, magnetie separation of the magne-
tite from the essocizted minerals would bs necessary. .

An=lyses of the bleck sands in the Hammond 2nd McGowan deposits are
given in the following tabulation. Surface elevations and thickness of over-
burden and the black sands also are givene.

TABLE 1

Hammond Deposit

Thlckness feet |

1321

| Elevation ﬁ ‘Magnetite- | Percent| Percent
Hole No.l at surface | Overburden bearing sands i, Fe Ti02
111..... ] 18,0 10.0 5 640 ° i'26.10 7469
BBerens ! 846 4,0 7| 2.0 | 25,82 8427
1090 esse 2601 | 17,0 | 5.0 | 21,50 | 6.74
103.euas 746 | - | 4,0 P 23,70 | 8446
104400 ! 2146 ' § 2.0 19.78 6all.
102,400 7¢3 | 30 28,15 | 6472
101..... 1847 1 240 16474 5619
100.. ... 22.4 ! 50 17443 5607
96,40 1845 3.0 23,63 7627
6leeees 29.5 | 1.0 25,08 8.28
78uiu.s 22.8 i 440 23.11 682
79cae 2244 g 3.0 30458 9478
"9duseee ! 1643 2,0 19.20 | 5.52
V- 14,8 ; 440 26.93 9,08
75¢eess | 12,4 4,0 i 29454 9437
92400, ! 8,0 2.5 | 26,18 7459
Pduvive l 16,5 3.0 L 25,86 8,50
B0veve | 14.2 440 3L.63 10442
89e...s | 11.1 340 21,64 6413

-
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Hammond Deposit (Continued)

TABLE 1 (Continued)

ReI, 4011

Thickness, feet .

Elevation Magnetite- Percent [Percent
Hole No. |at surface| Overburden |bearing sands | Fe TiOg
87 eoane 2246 13,0 4.0 INEENS 8e6
70cevane 13.5 e 3.0 3414 10.19
80.vanee 12,4 5,0 2,0 27,22 8,65
72¢0anse 1245 4,0 340 31,11 9407
McGowan Deposit
B330caaes 9.2 2.0 5.5 i 42449 14,01
54(.0_qu 806 2.0 2.0 ' 25.40 7.31
32ec000se 10.4 0.0 8,0 36,01 10.85
21 I 9¢7 1.0 5,0 344,62 10,78
28iencan 10,6 0.0 7,0 33,44 10,61
EO¢recas 9,0 1.0 640 27 42 8472
24 eceene 9e2 0.0 4,0 31.81 10.41
23.venne 746 1.0 660 24,87 7¢96°
22¢s000e 10,5 3.0 3,0 25,90 3,04
20¢ecney 7.6 0.0 8,0 31,07 8492
19¢icanse 7ed 0,0 4.0 31e67 8ed7
18ceaane Bed 040 4,0 25,33 9e36
14.0eeee 8e8 C.0 3.0 34,66 10.80
130 ceesn 645 0.0 3.0 39437 12,49
12.ccene 746 0,0 5.0 36443 11.17
48ccenre 66 045 7¢D 43446 11.66°
lieoere 665 1.5 340 33,84 11,38
2evensce Bed 1.5 4,0 32434 10.67
Beseeot 648 245 2eD 31l.81 10.24
47c0scae 11.7 360 3,0 40,76 13.21
1C.4cene Jed 040 2¢9 34448 11.65
Devesee 88 0,0 5,0 - 3le25 10,85
Bevernae 9.2 0.0 8.0 21,12 6691
48 0veee 8e8 0.5 1.5 35.24 11.62
Y S Se4 0.0 260 23432 7«58
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