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ATMS OF GEOLOGIC WORK

In considering the following summary statement of the
major activities of the Division of Geology, it should be
borne in mind that notwithstanding the extremely varied char-
acter of this work, it is all made to focus on the one ob-
jective which activates the Division, i. e., the dissemination
of facts to aid development of the mineral industry. INeces-
sarily, much of the work is of a strictly scientific and
technical character, the results of which cannot be applied
by the layman, but are used in the furtherance of the program
of economic development to which the Division is committed.

For convenience in this brief report, the work of the
Division of Geology is placed under the following heads:
Economie Geology, Basic Geology, and Topographic Mapping.

ECONOMIC GEOLOGY

1. Geologic map of the State

The forthcoming map, now in press, 32" x 48", shows by
colors and patterns the rock formations appearing at the sur-
face throughout the whole state. Probably this is the most
useful geologic tool of the mineral industry, from the pre-
liminary prospecting stage to the ultimate development of a
property.

The background which makes the preparation of this map
possible comprises a great number of distinct scientific in-
vestigations, the cheracter and scope of which is indicated
by the following list of itsms, which constitute only a small
fraction of the total number.

a. Thickness and origin of the auriferous Swauk gravels.

b. Mineralization of Pasayten sedimentary rocks ac-
companying thermal alteration.

¢. Differentiation of chromite and olivine-~bearing
rocks from peridotitic intrusives.

d. Fossil plants of the interbasalt sediments.

e. Correlation of late Mesozoic rocks in western
Washington.

f. Occurrence of major folds in the area east of the
Cascades.

g. BRocene volcanic rocks of the Lake Crescent region.

h. Porosity of sedimentary rocks in the Grays Harbor
arca.

Each of these projects, several hundred in the aggregate,
constitutes an independent scicntific investigation planned
and carried out primerily for its bearing on the distribution
and occurrencc of our mineral resources.
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2. Summary of the general geology of the State

This bulletin, now in outlinc form only, is planned to
accompany the geologic map of the State and will prescent in
easily understood terms the general fcaturcs of the stratig-
raphy and structure of all the rock formations which are
mapped. Thore will bce included a resumd of the geologic his-
tory of the State so that the rcader may gain a concept of
the development of the varied and complicated featurcs. TFor
the geologist or traincd mining man, therc will be added a
chapter giving in tabular form the correlations of all pub-
lished and unpublished work whiech havc been used in the final
mapping. Through the addition of rcfercnces to published ma-
terial, thc technician will be able to determine easily where
each of the several hundred described rock masscs has been
placed in the gcologic column, This is planned to appear as
Bulletin %2 and should be rcady for publicetion in October.

3. Catalog of nonmetallic resources

This report brings together all of our availablc infor-
mation on the occurrcnces and development of thosc substances
which make up ninoty per cent of the minerul production of
the Stute. Production statisties up to and inecluding 1933
are incorporated. This is rcady for printing as Bulletin 33
of the Divisional secrics.

4., Summary report of Washington minerals, production and re-
sourecs : '

Herc arc prescnted the morc significant figures on pro-
duction of both metals and nonmetals, with comments on the
present development and futurc possibilitics. Therc is in-
cluded a very uscful list of thc substances and the valucs
therceof which arc produced in cach of the countics of the
Statec. This appcarcd as Circular of Information lMo. 2.

5. Inventory of mines, mining companies, and mincral occur-

———maans -

Lists of thosc three inscparable items--the reportced oc-
currcnees of mincrals of cconomic vealue, the companics organized
to develop them, and the names of the mincs wherce development
has progressed--taken together constitute an invaluable in-
ventory of resources. During this bicennium, data for this
inventory have becn sccurcd from a grcat number of independent
sources, chcecked and reehceked for accuracy, both by comparison
of various published rceports and, where possibhle, by ficld
cxaminations., This information has been placcd on index
cards and makes a treble file (comprising between 3,000 and
4,000 items to date) from which can be obtained recadily all
facts as to occurrcences of rarc or common minerals and the
degree to which they may have becen developed insofar as in-
formation on them has becn published or sceurcd in the field
by the Divisional staff.



“Sa

6. Compilation of bibliography and index of thc geology of
Washington

It has long been rccognized that a large amount of in-
formation on the geology of the State of Washington was
scattered through the thousands of books and articles which
have been published in past dcecades. Many of thesc appcarcd
in obseurc publications and arc practically lost so fer as
the general public is concerncd, since they are availeble only
in the largest librariecs.

Numerous attempts have been made by various agoeneies to
compile a list of thesc items, but none has been cven ap-
proximately ecomplete. Bv thc end of this biennium the Divi-
sion of Geologyv will have complcted not only the most cxtcn-
sive bibliography of Washington geology cver attompted, but
will have rcady at the samc timc a complete bibliographical
indcx with crosscd refcrcenees. This is scheduled to appear
as_Bullctin 35 during the coming bicnnium and will be o% tho
greatcst veluc to 2ll who are intercsted in the mineral in-
dustry of Washington.

7. Zstimation of magnesite rescrves

Such varicd c¢stimetcs (ranging from 1 to 20 million tons)
have been published for the magnesite roesources of the State
of Washington that it scemed dcsirable to undertake a more
acecurate calculation. This must be based on the ficld examin-
ation of outeropping rock ledges so that approximate perccent-
ages of magnesite can be determined. As a matter of fact, no
reliablec mecthod was known by which the magnesite in a rock
ledge could be rccognized without laboratory tests. So 1t
beceame nceessary to start this investigation by attempting
to devise a mcthod by which this could be accomplished.

During this bicnnium a large number of outerops, somc of
which were known to contain magnesite, have been carcfully
mapped and mcasured. For cach of thesc, cxtensive samoling
has furnished amplc material on which to conduct laboratory
tests as a mcans of cheeking the accureey of the ficld identi-
fiection method. There secms no doudt thot o nevl ~duvised
tosts, with certain slight modification, will prove to be not
only casily used in the ficld, but much morc accurate than
any method proviously described. By this means it will be
possible to sccurc satisfactory information as to thc magnesite
content of the limostone deposits in the State. Coineidently,
it will bec possiblc to arrive at an cqually fair estimate of
the amount of dolomitc in thesc formations. This is important,
sinec it sccms probablc that high-grade dolomite will be
necarly as valuable in the development of magnesium metal as
mognesitao.

The information sceured in this whole investigation, both
as to the mcthods of ficld cxamination and as to the results
obtained, will appcar as a new bulletin which will supcrsecdc
Bullctin 25, which rclatus to thc magnosite roesources and
industry. !
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8. Orc deposits of northecastcrn Washington

e e - —

The study and mapping of the rocks in Chclan, Okanogan,
Forry, Stevens, and Pend Orcille countics have made 1t clear
that certain goologic factors have controlled not only the
distribution of the intrusive granitic rocks, but also the
distribution of the accompanying orc deposits. An cxamination
of published reports on individual mining camps by carlicr
workcrs shows thet in the main thesc investigations were re-
stricted to arcas of such small size that the regional recla-
tions werc not perceptible. For ncarly a dccade the Division
has boon accumulating ficld ovidencc bearing on these broadly
operating gcologic factors.

During the prescnt bicnnium the work has been cxtended in
several particulars. A sct of scientific investigations com-
prising ficld and laboratory studics is under way, by which
it is hoped to distinguish and corrclate the large granitic
masses which dominate this region. Another set is concerncd
with the structurcs and rclations of the very large number of
highly metamorphoscd rock formations. Still other studics
arec dirceted to the determination of the exact character of
thce solutions which produced the mineralization. Takon to-
gether, this sorics of studics is planned to clear up some of
those foatures of the orc deposits in northecastern Washington
which have been puzzling mining men for decades and seriously
handicapping both discovery and development.

Two or threc arccs in which significant relations botween
the intrusives and the metamorphic rocks arc rovoealed happen
to lic in the zonc which will be flooded by the waters behind
the high dam at Grand Coulecc. On that account, work during
the prcsent biennium on this problem is being ccentercd on
these low arcas of the Columbia Vealley, and it is planncd to
completc this portion of thce long-term investigation before
the region is submerged.

As a part of this goncral study, the Division continucd
its detailed cxamination of the Mectalinc district during this
bicnnium. Since the U. S. CGeological Survey has a rcprescnta-
tive doing mapping in the Mctaline quadrangle during 1936, the
State Division has withdrawn and is coopcrating unofficiclly
with thet agcney.

9. Misccllancous cconomic studics

From time to time it has been possible to carry on local
detailed studies of cconomic charscter in various districts
of the Stztc. Preliminary studics of this character had been
complcted on the St. Heluns mining district in Skamania County,
and thc results woerc published during this bicnnium 2s Reports
of Investigations No. 3. Similar work has been done during
the bicnnium in other metallic deposits, such as the iron of
Pcend Oreillc County and chromitc of Okanogan and Whatcom
countics. Thesc studics have not been brought to the publica-
tion stagc. '
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Investigations of cconomic character as to certain non-
metallic substaenees have also been mede, Examples of this
work crc scen in the report on the oil and gas possibilitics
of Washington, which is rcady for the printer and will appcar
as Reports of Investigations No., 4, a similar but detailed
rcport for Skagit County which is rcady for printing as
Rcport of Investigations No. 5, and studics on the clays of

Washington, csscntially rcady ifor printing at oncc as Bullctin

24.

10. Collcctions of orcs and rocks

As a part of thc statc-wide investigations, it has been
necessary to makc comparison of rock formations in all parts
of the State. This work has lced to the accumulation of a
complete collection representing practically cvery formation
appcaring in cach county throughout the Statec. This consti-
tutes an cxeceptionally valuablc "library of rocks"™ which is
available not only to staff members, but to anyone who is
intercsted. This refercnee collection numbers thousands of
spccimens, without any duplication whatsoever. While primarily
intended for men of tochnical training, this collcction is
valuable to prospcetors and others who wish to work in any
arcas within the State.

1ll. Mineral identification service

To judge from the numbers of samplos that have been sub-
mitted this biennium, the mineral identification servicc has
greatly inercascd its usefulness. To date, the samples have
been arriving at the rate of ncarly 700 for the bicennium.
This cetivity constitutes a real service to a large number of
persons throughout the Stato. During the past two rears,
thirty-onc of the thirty-ninc counties hawve been represcnted
by inquirics regarding samples. Thesc are about equally
divided between the cast- and west-side countics. It is in-
teresting to note that of the totzl submitted, somewhat lcss
than half have been of nonmctallie character, the remainder
being sent in for their motellic contonts. About forty per
eent of the total number of samples have containced substonces
of cconomic importancc. To an inecrcasing cxtent, prospcctors
and others arce availing themsclves of this service to sceure
information on orcs and mincrals which they find. It is
usually possiblc to suggest to inquircers some means by which
the prospceting or other preliminary work can be advantogeously
carried on.

12. W. P. A. mincral investigations

Late in 1935 the Division rcecived a rcquest from the
state administrator of W. P. A. activitics to plan and supcer-
visc an approved We P. A. project for mineral investigution
in cight speeified countics of the State. As carly as possible
in January county supervisors werc sclceted and placed in
charge of the instruction of non-rclicf workers in thc cight
countics, Under the direetion of a state-wide superintendent,
these men were instructed in the clements of mincralogy and
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geology to provide some general education and give somc¢ train-
ing which would be holpful in their subsoquent work in the
ficld., Following th. complotion of this school work, thoesc
partics have been pluced in the ficld to earry on speecific
studics under the general dircetion of tho Division of Guology.

While, as is gencrally recognized, the W. P. Al sut-up
docs not provide for the most cfficicnt prosccution of tech-
nical work of this charactor, it has boon possiblu, by carcful
supurvision, to make a good sturt on the acquisition of valuable
data. It is belicved that this projeet will, in thoe cnd, pro-
vide a roal contribution to our knowledge of certain minorel
resourcces.

PASIC GIOLOGY

Under this heading arc groupcd a fow studics of highly
tochnical or scicntific charactor which arce undertoken largely
as o coopuration between the staff members of the Division of
Geology and the foculty membors of the Department of Geology
of the Stutc Collcoge of Washingtomn, The location of the State
officus on the campus epreatly faeilitates this cooperative
work. During thc pruscent bicnnium, investigcotions of r¢scarch
character hove bocn under woy, both in the ficld and in the
laboratory, to dcterminc the nature aond cmount of metomor phism
of som: of thc scdimentory rocks which have beon intruded by
groat granitic massus. It is uxpoeted that from this work
will bo obtaincd an approach to the solution of some of the
import:nt problums of the ore decposits in this State. Other
studics, colso of a resverch choaractur, have boeen undertoken
to determine the character of the fauna contained in the
Pasayt.n formation of Musozoic age in the mountainous portions
of Okanogan and Vhatcom countics. This work is vory largely
financed by the State Colloge of Woshington, which pays
salcrics and loboratory cxpenscs. The Division finaneial
cooperation compriscs only the very modest ficld cxpunscs Tor
short pcriods during the sumnicr.

TOPOGRAPFIC MAPPING
Thc topographic work of the Division is largely confinecd
to coopcrativc mapping with the Topographic Branch of the
U. 3. Guological Survey.

Quadrangles napped

During the prosont bicnnium an appropriation of $25,000
was apportioncd to permit mapping on both sides of the moun-
toins. Work is under way on two fiftoen minute quedrongles
in the Yekima arca, as well as some large-scale work in this
region, cnd also on two fiftuon minute quadrengles, Dostruc-
tion Island ond Quoets, in the Olympiec Puninsula. Control
work is also to be started in the Gate quadrangloe, comprising
parts of Grays Harbor, Thurston, Lowis, and Pacific countics.
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In addition to this cooporative work, it should bc rocog-
nizcd that the federal government is mapping, independently,
additionnl arcas on both sides of the mountains to cqual, if
not cxceud, tho amount donc coopeoratively.

Contourcd map of the 3tiitc

Although only epproximatcely half of thoe state has buchn
mapped in the regular quedringle shocts, it has boeen possible,
through the caroful compilatior of 21l available clovation
data, to prepare o relotively cecurate mep of thoe Stat., show=-
ing the relicf in 1,000-foot contours. Copics of this map on
the scalc of 1:500,000 (8 milus to 1 inch) have been drawn up
and colored in a shaded scrics of ycllows and browns ready for
lithographic reproduction. When published, this will accompany
o bricf bullctin outlining the physiosrophy of Washington.
This m2p furnishos an incomparable base on which to indicate
mining districts, forusts, and other land usc data, not o
mention the usuzl ongincoring projcets for whieh a topographic
basc is ussontial,

Publication

In rcsponsc to a continuing demand for information as to
the topographic work in the State, therc wus preparcd o corc=-
ful summary of cll topographic work up to this bicnnium, with
complete information os to the arecs alrsady mapped and plans
for complcetion of the topogrophie work in the States This
oppeered os a 10-page nincographed Circuler of Informction
No. 1.
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Owing to thc complicatced inter-rclations of cll the ac-
tivitics in which the Division of Guology is cngaged, it has
not been possible, in the foregoing summery roport, to indieate
the part played by virious cooporating agencics. During the
prescent biennium, the Division of Geology has cenjoyced the as-
sistance of reproscntatives of many federal agenecies, including
the U. S. Guoologicnl Survey, the U. S. Burcau of Mincs, the
U. S. Departnent of Agriculturc, the Fodercl Power Comnission,
the Soil Conscrvation Sorvic:, the Agricultural Adjustment
Administration, and the Yorks Progcress Adninistrontion. Men-
bers of the facultics of scveral institutions of higher
lecarning, ineluding the " State College of Weshington, the
University of Washington, the University of Chicago, and Yalc
University, have cooporoted frecly in furthering Divisional
work. WNost of the State departments having heedquartors at
Olympia, ineluding the State Planning Council, have also co-
operated in various ways during thoe bicnnium. In addition,

& reelly large number of private agencics, both corporatu
and individual, havc madc invaluable contributions.
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