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EXPLANATION. 
The Geological Survey is making a geologic I 2. Contours define the forms of slopes. Since I town or natural feature within its limits, and at 'I changed by the development of planes of div-j· 

map of the United States, which necessitates the I contou.rs are continuous honzolltallines conform-I the sides and corners of each sheet the nallles of sion, so that it splits in one direction. more easily 
preparation of a topographic base map. The ing to the surface of the ground, thefT wind adja;ent s~eets, if pU,hlish:d, are print~~. . I t!J:m in others. Thus. a grani~e ma~~ pa.ss luto a 
two are heing issued together in the forIll of an smoothly about smooth surfaces, recede mto all uses oj tlu: topollmpltrG shed. - ". Ithlll the. and from that mto a lIlwa·sdmt. 
atlas, the parts of which are called folios. Each reentrant angles of ravines, and project in passing limits of Reale the topographic sheet is an accunde I l'ocks.-These compri;,;e all l'(wkR 
folio consists of a topographic base map and about prominences. The relations of contour aud characteristic delineation of the relief, drain· ! which have depusited under water, -whetlier 
geologic maps of a smaU area of country, together curves and angles to forms of the landscape can ~ge, and CUItUl.,e of the d~"trict represented. View· I in lake, or stream. They forlll a ,'ery large 
with explanatory and de"cl'iptive texts. I be traced in the IlIap and sketch. mg the 1and~eape, Itlap m hand, e\'ery character· part the dry land. 

r' , , 3. Contollrs show the approximate grade of istic feature uf sufficient magnitude should be, 'Vhen the materials of which sedimentary rocks 
IIIE TOPOGRAPHIC MAP. any sloVe. The vertical Rpace between t"vo con· recognizable. It should guiue the tmveler; sel'\-e' are composed are cal'l'ied as solid particleR by 

The features represented on the topogJ'aphic tours is the same) -whether they lie along a cliff, the illvestor or ovmer \\·ho uesires to a1:icertain the water and deposited as gravel, salld, 01' lIl!1Ci, the 
map are of tIllee dhtlnct kinds: (1) inequalittes I or un a gentle slope; but to ll!'le a gl\en heIght I positIOn and surlUundlllgs of propmt} to be deposit is called a mechanical sedilllellt. Thest' 
of SUI face, c,tlleu 1 ellet, as plams, plateaus, valle} s) on a gentle slope one must go fal ther th,lll on a I uongh t or sold; sa\ e the englllem pI elimlllal) may become hardened into eonglomerato, sund· 
hills, lind muullt.llnS; (2) distributlOn of wateJ) steep slope, ,md therefore contourt; ale f'll apart I sm \ e, s m locatmg Ioa.ds, Idll" a) H, and llilgatiOn stone) or shale. 'Vhen the material i~ cal'1'iecl ill 
calle(l afo! streMHR, bkes, and swamps; on gentle "lopes and ne,lr togethm on stetp ones dltcheR, plo\lde educational matellal f('1 Rchools solution by the water aHd is deposited without. 
(3) the of man, c'llled culture, as lOads, I For a flat ot gently undulatmg cuuntJy a small llld hottles; and sel'\ e man) of the purpot;es of It ~.he aid ~f life,Jt is call~d a. c~em~ca~ sediment; 
I"luho,ul!ol, bound alles, \illages, and CIties contour mterval is used; fora steep 01 muuntam 1l\,lP fOi lO(,,111efelence If depOSIted WIth the aId of hfe, It Hl called an 

Belaj -All eJe\ atIOlls aJ e meas11led hom mean ous country a large mten al IS lH-~Ce~Sal) The THE GEOLOGIC MAP organic sediment. The more important rocks 
sea· level. The heightf; of many points are aceu· ! smallest intel'\'al LLsed on the atlas sheets of the fOl"rned from chemical and organie deposits are 
rately <letermineu, and those -which m·e most Geological Suryey is 5 feet. This is llsed fot' The maps representing areal geology show by limestont', ellert, gypsum, salt, iron 01'C, peat, 
important tLre given on the map in figures.: regions like the }iississippi de1tlt and the Dismal co lot's and conventional signs, on the topowaphic lignite, and coal. Anyone of the ahO\~e se(li. 
It is desirable, however, to gi\'e the el:Yfl.tion of 1 t':hyalll~). In mappingw'eat mountaillmas~ef'l,like, base map, the distributiun of rock for'lllatIOns.on lllenta.l):c deposits ~ay be 8epar:~tely f~)J']ned, ~ll' 
all parts of tl~e area mapped, to del\lleate the , thos~ 1Il ColOl:ado, th~ ~Ilterval H~ay be 200 feet.r the RUl1ace of ~he eart.h, and the str~tcture.sechon the drfierent mate~tals may he I?tel'lll:llglcd m 
huriz()ntal outline, or contollr, of all slopes, aJHl to i For mtermedlate l'eltef contour IntervalR of 10, map Rho\\'s t.hen' underground relatIOns, as fur as mally waYR) produetng a great varwty of rocks. 
indicate their gmile ur degree of Rteepness. This 120, 2i"J, f:iO, and 100 feet are used. known, awl in ,meh detail as the scale pt'l'ITlitf'l. Sedimentary rocks are usually made up of 
iR done by linef; conneeting points of equal ele\Ta· J)J'(tin({[!e.~-\Vatercourses are indicated by blue KINDS OF ROCKH layers or beds which can be easily sepamted. 
tioll above lTlerlll sea·level, the lines being drawn lines. If the stream flmvs the year round the These layers are called 8tl'aia. RoC'ks depll,sited 
at regular \'ertical intervals. These lines are line iR drawn unbl'Oken, but if the dw.llllel is dry Rocks are of many kinds. Tho OI'iginal crust in successive layers are said to he stratified. 
calle(l contours, and the uniform vertical a part of the year the line is broken 01' dotted. of the earth was probably composed of The surface of the earth is not fixed, as it seems 
betweell eaeh two eontollJ'S is called the \Vherc a st['eftm sinks and reappears at the sur· and all ot.her rocks have been to be; it very slowly rises or sinks m·er wide 
-interIHtl. COlltOUl''l aud elevations are printed in face, the supposed underground course is shown them one \:ay or a~\Other. . i e~panses) and as it rises or subRidesthe s~~re.lines 
brown. by It broken blue line. Lakes, marshes, and other Atmosphenc agenCIes gradually break up tgne· of the ocean are chiwged: areas of deposIlIOn may 

The manner ill whICh contours express eleva· J bodies of water are also sho\vn in blue) by appro· ollRl'Ocks,forlllingsuperficial,ol'A'm'fidal,deposits rise ahove the ,vater and become land area'l, and 
tion, form, and grade i" shown in the following ~I priate conventional signs. of clay, sand, and gravel. Deposits of this class land arells may sink below the water and become 
Rket.eh and c01Tespoll(ling eontoLlr map: Outtu,!'e.-The works of man, such as I:oads, l~a~·e heen f~ll1n~d 011 :~nd surfaces since the ~ar. areas of dep~sition. If North America ,,,ere 

railroads, and towns, together ,'lith boundarIes of h~:-;t geologIC tane. Ihrough the tl'ansportmg gradually to smk a thouRand feet tbe sea wuuld 
tovv'nships, counties, and States, and artificial agencies of streams the surficial materials of all flow oyer the Atlantic const and the ::UissisRippi 
details, are printed in black. ages Rnd origins are carrieu to the sea, where, awl Ohio valleys from the Gulf of :Mexico to the 

Scales.-The area of the United States (exclud. along with material derived from the land by the Great Lakes; the Appalnchian :Mountains would 
ing Alaska) iR about H,025,OOO square miles. On action~ of the waves OIl tbe eoaRt, the}" form ~e(Ii- ,become nn arch~felago., and. .the ocean's 1:ihore 
a. map with the. scale of 1 mile. to the inch this mentm'y rocks. These are HRllally h.ardened llltu I would traverse W,l,scunsm, Iowa, and ~ansas, .. and 
would cover 3,025,000 square inches, and to conglomerate, sa~dstone, shal.e, and limeston.e, but extend ~hence to lexaR. l\[ore exte~stve changes 

I 

accommodate it the paperd. imellsions. WOUl.d need they may remalll unconsohdateu an.'.l stIll be, than thIS have repeatedly oecurred III the .pa . ..,t. 
to be about 240 by 180 feet. Each square mile callecl "rocks Jl by the geologist., though popularly The chamcter ~f the original 8~dime.nts may he 

"'-""::-rT'--'-,, of ground surface would be represented by a kn~wn as ?,ravel, s~nd, ~Tld clay... . changed by chemIcal. and dynamIC actIOn ~o as to 
square inch of map sllrface, and (jne lineal' mile ]irom time. to tllne 111 geologIC hIt;tory Igne· pr~duce meta~orphIC rocks .. In t~e metamor· 
on the ground would be represented by a linear OilS. and sedl~entary roC'k~ lliwe .been deeply phism .of a se(hm~ntary rock, Just as m the meta~ 

: inch on the map. This relation bet\"een distance bUrled, consolIdated, and raIf;ed agalll aboye the morpillsm of an Igneous roek, the S11 bstallces of 

I in nature and corresponding distance on the lllap sllrface of. the water. In these processes, thro~gh \~:h. ic~ it is eomposed lllnyenter into new com· 
is called the scale of the map. In this case it iR" 1 the. agenCIes of pressnre, moYement, and ch:mlC~1 IHTnatlOns, or new~ substnnces may he a:lded. 

I mile to an ineh." The scale may be expressed nlso actIOn, they are often greatly altered, an(l 1ll thlR ,,\ hen these processes are complete the sedunen· 

I 
by a fraction, of whieh the numerator is a length condition they are ~~alled metanWI1Jkic 'l'~ck..". tary rock becomes crystalline., Su~~h changeR 
on the map and the denominator the correspond. If/JUons '/'O('kH.~rhelle are l'()(:ks. wbwh lmve transform sandsto,~e to quartZIte, hmest~llIe to 
ing length in nature expre:~sed in the same unit. couled and consol~dated fr?IIl a hqllld state. As ma~'ble, and. r~odIfy other rock>! acc()l'd~n¥. to 

}'ig. 1.-1d~al sketch and eorr~SP·~~d-ing contour map. I Thus, as thel'e are 63,360 inches ill a mile, the has l?een exp]aI~e~, 8~dImentary roc~s were theil' eo~nposItIOIl. A system ?f parallel dInslOn 
scale" 1 mile to an inch" is expresRed by depOSIted on the (mglllaligneous rockR. lhrough planes IS often produced, whlCh may cross the 

The sketch represents a river valley between Both of these methods are useu on the mapR t.he igneollR and sedimentary rockR of aU ageR original beds or strata at any angle. Rocks 
two hills. In the foreground is the sea, with a bay the Geological Survey. molten material has from time to time been forced divided oy such planes are ealled slates or Sdlists. 
whieh is partly eloRed by.a hooked slmd·bar. On Thl'ee scales are used upward to or near the RUl'faee, and there con· I Rocks of any period of the earth's histmy nwy 
eaeh :-.ide of the valley IS a terrace. FrolIl the the Geological Survey; the srnalleRt is solidated. vVhen the ehannels or vents illto be more or less altered, hut the younger forma· 
terraee on the right a hill rises gradul111y, -while intermediate W;oo6' and the largest which this molten material is forced do not tionR have generally eRcaped lllllrke<1 HletalJlOr· 
from that on the left the ground ascends steeply correspond approximately to 4 miles, reach the surface, it either consolidates in cracks ~ phisHl, and the oldest sediments known, though 
ill It precipiee. ContraRted with this preeipice is and 1 mile on the ground to an i11ch 011 the map. or fissures cl"Ossing the bedding planes, thus form· generally the most altered, in some localities 
the gentle descent of the left·hand slope. In the On the scale G2,~ a square inch of map sllrface ing dikes, or else spreads out between the strata remain essentially unchanged. 

~~:;:,~;;~~t~f :~~~:~o;,e~!u:~: i:k~;~~~~;(\~::::~~l; ~:;;:~s:~t~h:n~ca~~1::,,:,O:od~(1;~~2r s~~,a:.e :~:~::~ :'~c~~~~.eb~~;~::l c::;t~~18:~~s O\J~t~i:i~~:ir ~.~~~ sa;~;~~;:~e;·;e::d;~':~~::s~~:~::,~,~~::2:;1~~:~:: 
The following explanation Illay make clearer the enclosures they cool slowly, and hence are geneI'· whether derived from the breaking up or disinte· 
manner in which contollrs delineate elevation, and on the scale 250~QOO' to al)()ut 16 sqnare miles. ally of cryst.alline texture. \Vhen the channels gmtion of the underlying rockR by atmospheric 
torm, and grade: At the bottom of each atlas sheet the scale is reach the surface the lavaR often flow out and. build ageneieR or from glaeial action. Surfleial rocks 

1. A contout' indicates approximately a cert.ain expressed in three different ways, one being a Ill' volcanoes. These lavas cool rapidly in the ail', that are due to disintegration are produced chiefly 
height al)oYe sea·Ie,·el. In this illustration the graduated line l'epresentiJlg miles and parts of aeqnil'ing a glassy or, more often, a partially by the action of air, water, frost, aIJilllals,lmd 
contour intenal is 50 feet; therefore thc con· Illiles ill English inches, illlother indicating diR· taIline conditioll, They are USllRl1y more or plants. They consist mainly of the least soluble 
tOllrs are drawn at 50, 100, 150, 200 feet, amI so on, tance in the meh·ic systeltl, and a third gi\'ing the porous, The igneous rocks thus formed upon the I parts of the rocks, which remain :tfter the more 
auove sea·level. Along the contour at 250 feet lie fraetional scale. snrface are called extl'1I8h..'e. Explosiye action soluble parts have been leached out, and hence 
all pointR of the surface 250 feet above sea; and Atla-8 8lieet8 a.nd The map is often aecompanies volcanic eruptions, causing are known a..'l residual productR. Roils and sub. 
RimiiaT·ly with any other contour. In the space being published in of convenient size, ejections of dust or ash and larger fragments. soils are tIle most important. Residual aCCUlTlu· 
between are found all elevations \vhich are bounded by parallels and meridians. These materials when consolidated constitute lations are often washed or lJlown into valleys or 
al)()v(l the and below the lligher eontour. The corresponding four·cornered portions of tel'· bl'eccias, agglomerates, and tuffs. The ash when other' depressions, where they lodge and form 
Thus the contour at 150 feet falls lust below the' ritol'Y are called quadmuyle8. Each sheet on carried into lakes or seas may become Rt.ratined, deposits that grade into the sediment.ary class. 

of the terrace, \1,'hile that at 200 feet lies the scale of ~50:0lJj) contains one square degree, i. e., a so as to have the structure of sedimentary rocks. Surficial rocks that are due to glacial action are 
the terrace; thereJore all points on the uegree of latitude by a degree of longitude; each The age of an igneous rock is often difficult or formed of the products of disintegration, toget.her 

terrace are Rhown to lH'l more than 150 but less sheet on the scale of 1~00t) eontains one.quarter of impossible to determine. 'Vhen it cuts across a with bowlders and fragments of rock rubbed from 
than 200 feet ahoYb ~ea. The ·summit of the a square degree; each sheet on the scale of (1Z.~..oo sedimentary rock, it is younger than tllat rock, the Rurface and ground together. These are 
higher hill iR Rbted to he 671) feet ahove sea; containO! one·sixteellth of a Rqulll'e deb/Tee. The and ,,,hen a sedimentary rock is deposited over spread irregularly over the territory oc(~upied hy 
accordingly the eontour at 650 feet surrounds it. areas of the eorrespomling quadrangles are about it, the igneous rock is the older·. the ice, and form a mixture of clay, peLbles, and 
[n this illustration nearly all the contoul'S are 4000, 1000, and 250 square miles, respectively. Under the influence of dynamic and chemical bowlders which is known as till. It may occur 
numbered. Where this is not possible, certain The atlas sheets, being only parts of one ma.p of forceR an igneous rock may be met.anlOl'pllOsed. as a sheet 01' he bunched into hllls aud ridges, 
contourS-Ray every fifth one-are accentuated the United States, are laid out without regard to The alteration may involve only a rearrangement forming moraines, drumlins, and other special 
and numbered; the heights of otherR may then the boundary lines of the States, counties, or town· of its minute particles or it may he accompanied forms. Much of this mixed material was waRhed 
be ascertained by counting up or down from a ships. To each sheet, and to the quadrangle it by a change in chemical and mineralogic composi. away from the ice, assorted by water) and l'ede
numbered cOIltour. represents, is given the name of some well·known tion. :Further, the structure of the rock may be posited as beds or trains of sand and clay, thus 



forming another gradation into sedimentary 
deposits. Some of this glacial wash \vas deposited 
in tunnels and channels in the ice, and forms char
acteristic ridges and mounds of sand and gravel, 
known as osars, or eskers, all<l kames_ The 
material deposited by the ice is called glacial 
drift; that washe<l fl"Om the ice onto the adjncent 
lalld is called modified drift. It is usual also to 
class as surficial rocks t.he deposits of tlle sea and 
of lakes and rivers that were made at the same 
time as the ice deposit. 

AGES OF ROCKS. 

Hocks are further distinguished according to 
their relative agel'l, for tIley were not formed all 
at one time, hut from age to age in the etl,l'th's 
history. ClassifieatioJ] by age is independent of 
origin; igneolls, sedimentary, anu i:llll'ficial rocks 
may be of the same age. 

the Pleistocene and the Archean, are distin. In cliffs, canyons, sbafts, and other natural and 
guished from one another by different patterns, artificial cuttings, t.he relations of different beds 
made of parallel straight lines_ Two tints of the to one anotller may be seen. Any cutting wh1<..'h 
veriod-color are used: a pale tint (the underprint) exhibits those relations is called H section, and the 
is printed evenly over the whole surface represent- same name is applied to a diagram representillg 
ing the period; a dark tint (the overprint) hrings the relations. The arrangement of rocks in the 
out the different patterns representingfol'mations. ' earth is the earth's structure, alld a section exhibit

Pleistocene 

Neocene {~Vg:~:} . 
Eocene (includi.ng Oligocene) . _ . 
Cretaceous. 

E I Olive-browns. 
K Olive-greens 

J uratrias {~~i~~:lg} . Blue-greens. 
Carboniferous (including PCI1uian) .. ! C Blues. 
Devonian D Bltte-purples. 
8ilurian (ineiuding Ordovician) .. ··1 S I· Hed-purples. 
Cambrian. _ .. _ £ Pinks. 
Algonkian. Orange-browns 
Archean . A'l Any colors 

ing this arrangement is calleu a structure section. 

\Vhen the predominant material of a I'oek mass Each formation is fllt'thermore given a letteI'
is essentially the same, and it is bounded uJ'rocks symhol of the pedod. In the case of a Redimen. 
of different matcl'iulfl, it iH ('onvellient to eall the tar), formation of uncertain age the pattern is 

The geologist is not limited, hO"lNe\Ter, to the 
natural and al'tineifll cuttings for his information 
concerning t.he earth's structure. Knowing the 
manuel' of the formation of roeks, anit having 
traced out the relations among beds on the sur
face, he can infer their l'elati ve positions after 
they pass heneath the sllrface, dr:nv sections 
which represent the stI"llCture of the earth to [L 

considerahle depth, and construct a diagram 
exhibiting what \vould be seen in tIle side of a 
cutting many miles long and several thousand feet 
deep_ ThiR is illustrate(l in the following figure: 

lllaRS throughout it'! ~'xtellt a and such printed on whitegronnd in the eolorof tIle period 
a fOf'matioll is tIle llllit of mapping. to ,,,,hieh the formation is Rll}lpose<l to belong, , 

Se\"era] formations cOlll:liuereu togdher al'e the letter-symbul of the period being omitted. I' b--~~===-~oc?:irs-:::s:;,-;;=2~ 
designated a The time taken for the The number and extent of ~urncial formationl'! 

Tn fig. 2 there are three sets of formations, dis
tinguished by their underground relations. TJle 
first of these, seen at the left of the section, is the 
set of i'landstones and shales, which lie in It hori· 
zontal position. These sedimentary strata are 
now high above the sea, forming a plateau, and 
their change of eleyation sho\vs that a portion of 
the earth's mftSS has swelled upwm·d from a 
lower to a higher level. The strata of tIllS set are 
parallel, a relation which is called coliforlfWUlr. 

The second set of formations consists 01 strata 
which form arches and troughs. These strata 
were once eontinuous, but the crests of the arches 
ha\Te been removed by degradation. The beds, 
like those of the first set, are conformable. 

The horizontal strata of the plateau rest upon 
the upturneit, eroded edges of the heds of the 
second set at the left of the section_ The OHr-
lying deposits are, from their positions, evidentl): 
younger than the underlying .rormati01I~, and the 
bending and degradation of t.he older stmta must 
ha\Te occurred between the ueposi.tiull of the ollieI' 
beds Ilnd the acculllulation of the younger. ,Vhen 
younger strata thus rest upon lW er·olied ~urfa.ee 
of ohler strata t.he relat.ion hetween t.he two is an 
N-tu;onfol'nwble one, and their sllrface of eon tact is 

deposition of :\ is ealled an epoch, and of the Pleistocene render them so important that, I 

the time taken for that of a syRtem, or sume to distinguish them from those of other periods of formation~ c01ll:lists of enbtal. 
larger fraction of a I:l)'stem, 11,1'0'£0£1_ The rocks and from the igneous rocks, patterns of dots and line flchists and igneous rocks. At some pVt:'l'iod 

are mapped by formations, and the formations are circles, p-r:In.ted in any colors, are used: I Fig. 2.-Sketch showing a yertical ~ection in the front of tbe of their history tJJe schists were plieate(l 1»), V1'es-
classined into systems. The rocks composing a The ol'lgm of the Archean rocks_ is r:ot fully picture, with a landscape bcyond. sure and traversed hy eruptions of moltell rock 

and tLe tillle taken foJ' its deposition are se;tled. l\b~lY of dIem are certalll~Y 19neou~.· The figure represents a landscape which is cut But this pressure and intr!l!'lion of igneow, rocks 
the same name, a~, for instance, Cambrian "\\" hether s~chmentary r~cks are aTlso Illc~llded ]S I off sharply in t.he foregrollnd by a vertical plaIle I have not affected the overlying strata of the second 

system, Cambrian period. not det_erlllllled. The Alchea~ ~ocks, and all meta- that cuts a section so as to show the umlerground set. Thus it is evident that an interval of con Rid-
As sedimentalT deposits or strata accumulate morphlC rocks of unknown ongm, of whatever age, I relations of the rocks_ erable dura.tion elapsed between the furmatioll 

the younger rest OIl those tlHlt are oJder, and the are represented on the maps by pattet'IlR consisting The kinds of rock are indicated in the section of the schists and the bebrinning of deposition of 
relative ages of the deposits may be diRcovered of short dashes irregularly placed. T}lese are by appropriate Rymhols of Jines, dots, aIHl daslles. the strata of the second set. During this interval 
by observing their relative positions. This rela- printed in any color, and may he darker or lighter These symbols admit of much variation, but the the sc1lists suffered metamorphism; they were tJle 
tionship hold I'! except in regiolls of intense dis- than the background_ If the rock is a schist the following are generally used jJl sections to repre- scene of erupti\ce activity; and they ·were deeply 
turbanee; sometimes ill sueh regions the disturb- dashes or hachures nmy he arranged in \vavy plll"- sent the commoner kinds of rock' eroded. TIle contact between the ~econd and 
lwce of the be<ls has been so great that their allellines_ If Hle rock is knO\vn to he of sedi- third sets, marking a time interval betweell t\'1;O 
position is reversed, and it is often difficult to mentaryorigin the hachure patterns may be com-II SHALES periods of rock formation, is another uncon-
determine the relative ages of the beds from their bined with the parallel-line patterns of sedi- forlllity_ 
positions j then /088ilr;, or the remain .. of plants mentary formations. 1£ the metamorphic rock is The section and landscape in fig_ 2 are ideal, 
and animals, are guides to show ·which of t\VO recognized as having been originally igneous, the' but they illustrate relations \vhich actually oceuI'_ 
or more formations is the oldest. hachureR may be comhined with the igneous The sections in the structure-section sheet are 

8trata often contain the reltlains of plauts and pattern. related to the maps as the section in the figure js 
animals which lived in the sea or ·were \vaRhell Known igneous formatinTls are represented by related to the landscape. The pt·ofiles of the sur-
from the land into hI,kes or seas or wel'e buried in patterns of triangles or rhombs printed in any face in the section conespond to the actual slopes 
surficial deposits on the Janc1. Rocks that con- brilliant color. If the formation is of known age of the ground along the section line, and the 
tain the remains of life are called fossiliferous. the letter-symbol of the formation is preeeded by depth of any mineral-producing or water-bearing 
By studying these remains, or fossils, it has been the capital letter-symbol of the propel' period_ stratum which appears in the section may be 
found that the species of each period of the earth's If the agfl of the formation is unknowu the letter- measured from the surface by using the scale of 
]listory have to a great t'xtent differed from those symbol consists of small letters \yhieh suggest the the map_ 
of othel· perio(lR. Only the siIllpler kinds of name of the rockR. Colum.nal'-s6ction Hheet.-This sheet contaius a 
marine life existed when the oldest fossiliferous THE VARIOUS GBOLomC SHEETS. concise description of the rock formations which 
rocks were deposited. From time to time more JIistorical (fwlogy sheet.-This sheet shows the' ; occur in the quadrangle. The diagrams and 
complex kinds developed, and as the simpler ones areaR occupied by the various formations. On the I verbal statements form a summary of the facts 
1 veu on III mOl 1 e o1'l1ls 1 e uecame more maJ"glll is a egenUJ, w lC is t e ey to t e map. relating to the character of the rocks, to the thick-I"' " j"fi d I )"1' "" I 'h" h" h k h I Fig. S.-Symbols used to represent difTerent kinds of rock. 

varied. But during each period there lived peenl- To ascertain the meaning of any particular colored The plateau in fig. 2 presents to\vard the lower nesses of the formations, and to the order of 
iar forms, \vhich did not exist in earlier times pattern and its letter-symbol on the map the I land an escarpment, or frout, whieh is made up accumulation of successive deposits. 
and have ,not existed since; these are character- reader shouM look for tllat color, pattem, and 1 of sandstones, forming the cliffs, and shales, con- The rocks are described under the correspond. 
iRtie types, and. they denne the age of Htly bed of symbol in the legend, where he will nnd the name stituting tl!e slope-s, as shown at the extreme le-ft ing heading, aud tlwil' characters are indicated in 
rock in which they are found. Other types and description of the formation. If it is desired of the sectIOn. the eolumnal' diagTams by appropriate symbols. 
passed on from period to period, and thus linked to find any given fonnation, its name should l>e The broad helt of lower lanu is travel·sed by The thieknesses of formations are giH'n under 
the systems together, forming a chain of life from I' sought in the legend and its color and pattern several ridges, which are seen in the secticlll to the heading "Thi{'kness in feet," in figm'cs whit·h 
the time of the oldest fossiliferou~ rocks to the noted, when tlle an'as on the map corresponding correspond to heds of sandstone that rise to the state tIle least and greatest mea~urements_ The 
present. . in color and pattern may be traced out. surface. The upturned edges of these beds form average thickness of each formation is showll in 

"\Vhen two formationR are remote one from the The legend is also a partial statement of the the ridges, and the intermediate valleys follow the column, which is drawn to a scale-usually 
other and it is impossible to observe their relative geologic history. In it the sytnl)()ls and names are the outcrops of limestone and ('alcareous shales. 1000 feet to 1 inch. The order of accumulation 
positions, the characteristic fos~il types fOllnd in arranged, in columnar form, according to the origin ,Vhere the edges of the strata appear at the of the sediments is shown in the columnar arrange
them may determine which \vas (le-posited first. of the formations--surficial, sedimentary, and surface their thickness can be measured and the ment: the oldest formation is placed at the 

Fossil remains found in the rocks of different igneous-and within each group they are placed angles at which they dip below the surface can he bottom of the column, the youngest Ht thc top, 
areas, provinces, and continents, afrOI'd the most in the order of age, so tal' as kno\vn, the youngest obsenced_ Thus their positions underground can and igneous rocks 01' other formutioIls, when 
important meanR for comhining local histories at the top_ be infened. pl'esent., are indicated ill their propel' relations. 
into a general earth history. Economic geology 8l1.eet_~This sheet repl'esents "\Vhen strata which are thus inclined are traced The f0l1nations are combined into systems 

Colol'I:l ((11,11 pattel'lls_-To show the l'elatl\Te ages 'I· the dist.ribution of useful minerals, the occurrence underground in mining, or by inference, it is fre- : which correspond with the periods of g~ol()gic 
of strata, the history of the sedimentary rocks is of al'tesian water, or other facts of economic quentlyobserved that they form troughs or arches, : history. Thus the ages of the rocks are shown, 
diYided into periods_ The na.mes of the periods interest, sho·wing their relations to the features of such as the section shows. But these sandstones, and also the total thickness of each SystE'lll_ 
in propel' order (from nmy to old), \vlth the color topography and to the geologic formations. All shales, and limestones \vere deposited leneath the The intervals of time \yhich cOl'l"e~pond to 
or colors and symbol assigned to each, are given the formations which appear OIl the historical sea in nearly flat sheets. That they are now bent events of uplift and degradation and constitute 
in the table in the next column. The names of geology sheet are shown on this sheet by fainter and folded is regaJ."ded as proof that forces exist iuteIT'uptions of deposition of sediments llwT be 
certain suhdivisions of the periods, frequently color-pattel'ns_ The areal geology, thus printed, which have from time to time caused the earth's indicated graphically or hy the word "unconfornl-
used in geologie writings, are bracketed against affords a subdued background upon whidl the surface to wrinkle along certain zones. ity," printed in the columnar section. 
the appropriate period name. areas of productive formations lllay be emphasized On the right of the sketch the section is com- Each formation shown in the columnar seetion 

'1'0 distinguish the sedimentary formations of by strong colors. A symbol for mines is intro- posed of schists which 3J'e traversed by masses of is accompanied by its namE', a descriptioTI of its 
anyone period from those of another the patterns duced at each occurrence) accompanied hy the igneous rock The schists are much eoutorted character, and its letter-symhol as used in the 
for the formations of each period are printed in name of the principal mineral mined 01' of the and their arrangement underground can not he maps and their legends. 
the appropriate period-color, \\lith the exception stone quarried_ inferred. lIenee that portion of the section CHARLES D_ \V ALCOTT, 
of the first (Pleistocene) and the last (Archean). Str1wtWl'e·s8c#on slwet.-This sheet exhibits the delineates what is probably true but is not 
The formations of anyone period, excepting relations of the formations beneath the surface. known by observation or well·founded inference. Revised June, 1897. 

iJirectm'. 
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DESCRIPTION OF THE COOS BAY QUADRANGLE. 

By .T. H. Diller. 

TOPOGRAPHY. The Coos River Valley is remarkable for its 8 miles of the coast. The tops of the highest I sec. 20, T. 28 S., R. 14 W., and on the western 
TOPOGR.APHY OF THE PACIFIC COAST. fertile plains, ,vhich rise in places 15 feet above hills und the crests of the highest ridges are I line of sec, 7, T. 29 S., It, 14 \V. More pro-

l(Yw-tide level and are devoted largely Valle of generally some'wbat fiat, although rather narrow, I naunced examples occur farther south along the 
The portion of the United States bordering the to dairying, the traffic for which is C,,(}skiver. and the slopes are usually steep. The arrange- coast. 

GEOLOGY. Pacific Ocean is mountainous, containing three \,yholly by small steamers on the river. The tide ment of the hills is digitate and they closely 
ranges, the Coast, Cascade, and Sierra ascends the South Fork to a point about a mile approximate a general altitude, but this feature 
Nevada. In California the Coast and rllngesllnd beyond the eastern ,limit of the quadrangle and is much more prominent at an elevation of from I The geological maps of this folio exhibit tIle 
the inlying range are separated by tIle ~!!~ vp!~'if;~ ascends the North l'6rk or Millieoma River nearly 500 to 700 feet in the region between Coos Bay) distribution of ele\'en formations, of which nine 
Great Valley; farther north, by the to the junction of the East and 'Vest forks. The and the Coquille, where there is a broad table- . are sedimentary and two igneous. In the legend 
yalleys of the Willamette and Puget Sound. continuous fluod plains do not extend upstream land incised by various sloughs. ,I the formatioTls are arranged in the order of geo
Between the heads of these great valleys is a beyoIl(l the tide limit, to which point the river is This is the region, too, of elevated terraces or ',logical age, with the oldest at the base_ Thesedi
complex gl'OUp of uplands, the Klamath Moun- navigable. Above this point the stream is shal- elevated beaches. They are well displayed about I mentary rocks, beginning with the oldest, will be 
tains, in which the three ranges appear to join, low and flows in a rocky or pebbly bed in a nar- the mouth of Coos Bay and the hill of Elevlltedsea I considered first, and then the igneous rocks. 
and it is only upon geological gronnds that their row valley, presenting a strong contrast with its Seven Devils, especially upon its sea- be.aches. 'I 

limits can be determined. lo,,,,er course. In both cases, however, the sides ward slope. The first terrace, about 60 feet above SEDIME~'rARY ROCKS. 

The Cascade Range is composed almost wholly of the valley are steep and occasionally terraced_ the present sea leyel, is well displayed between I CRETACEOUS I'ERTOD. 
of volcanic matel'ial and is thus distinguiflhed from The course of the river is in places deeply curved, Yokam Point and Cape Arago. The slope of I Chert.-The chert of this quadrangle, which is 
the Sierra Nevada, which is composed largely of and this is due not to the swinging of the n\Ter in the hill north of Cape Arago is like a giant stair- doubtfully assigned to the Cretaceous period, is 
rnetamOl'phosed ·sediments and old eruptives. its present flood plain but to some earlier condi- case. The sea cliff, at the foot of whiC'h the I' compact, hard, and higlliy siliceous. It e10sely 
Mount Sbasta is usually regarded as the southern tion, which may appear in considering the origin present beach now lies, is at that point about 30 resembles some forms of flint and jasper, and has 
end of the Cnscaoe Range, bnt in reality the range of the topographic features of the region. In the feet in height, and is capped by n terrace at least a wide range of color-from white and gray to 
extends about 75 miles farther southeast and ends southwest part of T. 25 S., R. 12 W., the character 200 yards in width. At its eastern limit rises a 1 yellow, green, aud red_ There are ele\Ten out
a short distance beyond Lassen Peak, which fills of the drainage changes and the river enters Coos steep slope, an ancient sea cliff, which is capped I crops of this rock which are shown on the map, 
a depression between the nQrthern end of the Bay, which differs from the 1'iYer especially in the by a second terrace, and so upward a succession some of them too small to be represented without 
Sierra Nevada and the Coast Range. greater extent of its tidal flats and in having tidal of steps and tenaces of ancient beadles extend exaggeratIOn They all lie in the southern pOl' 

rrhe Klamath ~Iountains, although composed branches or sloughs. The bay itself may be con- to the top of the hill Above 800 feet ele\ ation I tion of the quadrangle. 
lal'gely of old rocks like those of the Sierra sidered in two parts, one extending southeast the beaches are less dIstinct, although they may One of the most accessible areas is on Indian 
Nevada, belong to the Coast Range. Klamath fl'om North Bend, the other extending southwest. I be detected about the summits of the highest I Creek, where the red and g~ay cherts are exposed. 
They extend from the western base of MountaIns. Of these the southeastern lIas the greater expanse 1 peaks near' the sea_ On the southwest side of I Although full of minute veins of 
Mount Shasta to the ocean, and from neal' the of tidal flats and se\'eral sloughs; the other arm Bill l>eak, at an altitude of about 1500 feet, a fluartz, the red chert contains a multi- ~.,'~!~~~":l,!n 
fortieth parallel in California to the forty-third in bas but a small margin of tidal flats and one I terrace is cut in the fissured sandstone of the tude of small round specks that clearly the chert_ 
Oregon, embracing the Salmon,. Trinity, Scott, slough_ This difference is due chiefly to the mode i peak. That this terrace is an ancieut beach is represent organisms, radiolaria, which lived in the 
Siskiyou, and Rogue River mountains, and many of development, the one arm of the bay being veT'y shown by the presence of occasional pehbles and water at the time the deposit was formed. Some 
other ridges and peaks known by local names much older than the othel'. cobhlestones upon its surface. Upon the eastern of the ledges in this area are clearly but irregn-
only. Although a unit geologically, the Klamath The Coquille River is ascended by the tide I side of Se\Ten Devils Hill, terraces ar~ well devel- la1'1y banded . 
.Mountain mass appeard to have many distinct nearly to Myrtle Point, a distance of about 34 oped, but are somewhat broader. Terraces may The small area in the NE. t of sec. 3, T_ 30 S., 
parts, owing to the cross drainage of the Klamath miles from the mouth, although only 15 miles in I be seen also at points on the road from South R. 12 \V., contains dull-red chert in which the 
and Rogue ri\yers, as \vell as that of the rl'rinity a direct line from the ocean. In the Coos River' Slough to Bandon. fossils are well preserved. '1'0 the naked eye the 
and Sacramento. NOl'th of the Klamath Moun- the tide ascends about 30 miles by the river and I A well-marked coastal plain, 2t to 4 miles in largest of tbese forms are sC'arcely visible, but 
taius the Coast Range of oreg. on lies between the reaches a point 17 miles in a direct line -from the I width, borders the coast south of .Fivemile Creek ,vith the aid Ot a small lens they appear as minute 
Great Valley and the coast. I beach. This difference between the two rivers is Generally it terminates along the sea white spots, and when magnified in thin section 

- due to the greater cl'ookedness in the course of in a cliff, whereas to the landward it Collstal plain. their organic nature is evident Similar areas of 
TOPOGRAPHY OF THE coos BAY QUADH.A~GLE. the Coquille_ In all its meanderings the Coquille rises by occasional terraces (old sea beaches) to the rock occur in the neighborhood of Bill Peak, 
Location and al'ea.-}1"1or convenience) the four- follows the general course at the valley, except, 1 an altitude of several hundred feet before abut- and in some of them the organic nature is evident., 

sided tract of country represented hy any of the notably, between Norway and the mouth of Glen: ting against the low hills. The black auriferous but in others the alteration is so great that the 
maps of the Geologic Atlas of the United States, Aiken Creek, where the river wanders in its own I sand, which has attracted so much attention structure is obscured_ A small area occurs at 
is caBed a quadrangle. The Coos Bay quadrangle flood plain_ Another excepted stretch occurs on along the Oregon coast, is found locally not only the China Creek bridge, and on@ also in the cliff 
lies at the northern edge of the Klamath Moun- the South }'ork 4 miles south of Myrtle Point, along the present beach but also along the eleva- west of Tupper Rock, too small to appear on tlle 
tains, between parallels 43° and 43° 30' north From Riverton to the mouth of the Coquille ted beaches. map. The material is reddi~h hrown, veined with 
latitude and meridian 124° west longitude and the river is bordered most of the way by arable An old trail to the Randolph mines at the quartz and calcite, and conta.ins numerous radio-
the PacHic Ocean, among the foothills at the flood plains from one-fourth to nearly mouth of Whiskey nun followed the coast south laria. 
western base of the Coast Range of Oregon. It one-half mile ·,,\ride. They are rarely ~:~I~rll~f fl'om the mouth of Coos Bay. Travel Th 5 The chert occurs only in small masses, showing 
embrMes ahout 640 squa.re miles_ swampy and are generq,lly cultivated. R.lver. tq Cape Arago was easy on the first De~jl:_ven that the conditions under which it formed must 

Geu6ral/eatIlJ'/3s.-A general view of the coun- Between Ri\Terton and Norway these flood plains broad terrace of the elevated beaches, but below have been local and not general. The O~igln of 
try from one of its elevations shows it to be a expand to a mile 01' a mile and a half in width. that point for 2 miles the coast is cut hy numer' character of the contained fossils indi- ~~~&:~~~g 
dissected platform in which the flat- Flat_topped I They are bl'gely marshy and are covered with a : ous deep ravines on a steep -slope, and the sea cates that one of the peculiarIties of radlolllrIa 
topped hills are the remnants of what ~Ii!~~s~e!~dced dense growth of small trees and vines. Some of I dashes against the high cliffs. The name of this I the local conditions must ha\'e heen the abun
were originally more extensive plains. broadvllileys. these marshes have been c1cared'-and cultivated_ rugged feature, the Seven Devils, arose from the dance of siliceous organisms_ On Johnson Creek, 
Th~ streams have cut into the plain so exten- Most or the remainder could be maue valuable I difficulties it imposed upon the early traveler. in the Port Orford quadrangle, chert full of radio
sively that from the valleys the country seems in the same manner, so as greatly to increase the I From 800s Bay northward the coast is bor- lal'ian remains is interstratified with fine sandstone 
hilly. The hilltops, although flat, are rarely productive agricult1ll'alland of the region. The dered by a waste of drifting sand, in places over 2 composed almost wholly of volcanic material. 
brond,.and the slopes toward the valleys are Coquil1e is navigable for small steamers to the I miles in width, which is thro\\ln by Dunesand The minute forms associated with volcanic depos
steep. In some cases they are well terl'aced. head Ot tide water. A short distance above that the waves upon the beach and carried sarod spits. its, both in lakes and in the sea, are most fre
The valleys of the principal streamways are wide point the river becomes shallow, full of pebbly inland by the winds. The irregubr hills, ridges, quently highly siliceous. Among the lacustrine 
and characterizeu by comparatively bruad flood rapids, and occasionally rocky_ '1'he flood plains I and dunes of sand usually have their lal'gest deposits of the great volcanic regioJlof uorthern 
plains. The. :flat-to~ped hills, terraced slo~eR, a~d e.xt:nd 5 .mile~ up the river bey?nd the ~resent I diameters approximately ~a1'al1el to the coast and I California and Oregon, di.a~om~ceous earth com
broad allUVIal plams are .an featul'es ".'hlCh wll11 hIDlt.Of hIgh tlde, and mark a pomt to WlllCh the frequently Illclose lakes, hke those 'V,est of North I posed almost wholly of sIhca IS not uncommon_ 
be readily understood as results of geologic pro- tide once ascended. Slough, wbich appear to have no outlet to the! The marine equivalent of such deposits appears 
cesses now at work wben we consider the Jater Relie/-As the streams are irregular in their sea save through the barrier of sand. A similar, to be radio4trian chert. 
stages or the geological history of the region. comseR, so tIle hills, which are carved out by them, sand area, but one of much smaller size, extends I Radiolaria are of little value in determining 

Drainage.-'l'he northern half of the' quadran- are irregular in outline_ The rainfall is heavy north from the mouth or the Coquille for about I closely the geological age of the strata containing 
gle is drained by the Coos River and the southern and the rocks are generally so soft that erosion i 4 miles, with a maximum width of nearly a mile. them. No other fossils are assoeiated Age of the 
half by the Coquille. Both of these streams have would proceed rapidly but for the protective' The laTldward portion of this area, as well as with them. As the sandstones and chert. 
cut deep canyons in the Coast Hange and take influence of the dense vegetation, which breaks some of that north of the Coos, is well covered 1 shales with which the chert appears to be inter
the water fl'om its eastern erest. Crooked courses I the dash of the rain. I ,.,.-ith timber, showing that it assumed its present, stratified are known in the Port Orford quad
constitute one or the most striking features of The highest point in the quadrangle is between' form long ago. Another sand stretch occurs along I rangle to be of Cretaceous age, it is reasonable to 
the principal and subordi_nate streams_ There I the forks of Coos Hiver, wh:re the e?e\'~tion I the ~oas~ near. the mouth of Fourmile Creek, regard a part of the ch~rt .as of the sam: age. In 
seems to be no agreement III the stream courses reaches 1700 feet. The next Illghest pomt IS on shuttmg III DaVIdson Lake. I other cases, howe\yer, It IS equally eVldent that 
except in meandering. The North Fork of the Sugarloaf Ridge, directly east of Myrtle Point_I 'l'upper Rock is an excellent example of a con- the chert is of greater antiquity, for weB-rounded 
Coquille, rising only a few miles from the So~th I The IUost pr~minent upland in the quadrangle, I spicuous ;ocky, st.ack-shaped ledge rising out of a I' ~ebbles of :hert in which the radiolaria are dis
Fork of the Coos and scarcely more than 25 mIles on account of Its mass, and the only one commonly, level plam .. It IS composed of hard Rock stacks. tinct occur III the basal cong~omerate of the Cre-
from the ocean, flows south for over 25 miles to ' called a mountain in that region, is Blue Mouu·l rocks and WIthstood the force of the I taceous_ 
near Myrtle ~oint, where it joins the Sou~h Fork 1 tain, which for nearly 3 miles has an elevation of erosiv~ agents which carved away the softer sur- jl~yrtle_ formation_ - The l\IIy~tle formation 
of the CocIUllle and turns seaward, havmg yet 11500 feet. Near the southern border of the quad- roundmg rocks. Other rock stacks, somewhat I receIved ItS name from Myrtle Creek, Douglas 
over 30 miles to travel to its mouth_ l'angle is Bill Peak, rising to over 1500 feet within less conspicuous, occur in the northern part of County, in the Roseburg quadrangle, where it is 



well exposed and characterized by definite fossils. is composed largely or garnets derived from these 
In the Coos Bay quadrangle the exposures, rocks. One of the best garnet localities in the 
although much larger than those of the radiola· Coos ]3ay quadrangle is in the small area one mile 
rian chert, are Dot of great extent. The area northeast of Bandon, but even there they are not 
south of Myrtle Point, which is the largest, oeell- abundant. 
pies scarcely 6 square miles. Muscovite-mica is it common .constituent of the 

2 

The most prominent rock in this formation is g1aucophane-schists and sometimes becomes so 
gray sandstone, moderately hard and in general abundant that the rock passes into-regular mica
so greatly fissured as to break into small pieces. schist. Zoisite, although somew'hat widely dis· 
It has evidently been much affected by pressure, tributed, is rarely abundant, but feldspar, which 
for it is so crushed as to obliterate the bedding. is generally if not always albite, becomes import
It is frequently schistose, and within the fluad- ant in places anu forms many sman veinl'l. ,Vith 
rangle the attitude of bedding can rarely be deter- quartz it occasionally forms light.colored bands 
mined. Fine conglomerates and shales also occur. alternating with those of glaucophane. The best 
The sandstone is well exposed in a ledge near the observed examples of albite veins occur with 
forks of the river in the southern part of sec. 22, greenish amphibole-schist neal' Crooked Creek, 
'1'.29 S., R. 12 W., and also at a few places by the about 3l- miles directly south of Bandon, while 
river road around the hill of diabase in sec. 26. the alternating bands of albite and glaucophane 
It is well exposed also n.ear the southeast corner occur near :IUr. Peter Axes's, on Big Creek, just 
of sec. 28 in the same township, where it eontains east of the quadrangle. Many of the amphibo
some fine conglomerate. Farther south thin beds lites and amphibole-schists are chl;trac-
of shale and sandstone are interstratified. terized by green amphibole, which is :H.i~.bole. 

There is another small area, embracing about almost as abundant as the blue. The 
3 square miles, southeast of Bill Peak. The peak blue and green. amphiboles are generally not 
itself is composed of much-fissured sandstone. intermingled in the same rock.. They appear to 

As to the age of this formation no conclusive he in a measure mutually exclusivlO', and yet they 
evidence bas been found. That it is·older than occur abundantly in adjacent maSRes and are 
the relatively soft, yellowish, unaltered closely related in origin. One of the best exam
fossiliferous sandstone appears to he ~rr..;I~\~~~ pIes of green amphibole-schist occurs about 3~ 
evident, although the contact has not matI"n. miles south of ::\Iyrtle Point, where the fiLrous 
been found within the quadrangle. In the Port green amphibole is prominent and forms praeti
Orford quadrangle, which lies next southward, cally the ,vho1e mass. Another occurs 1 mile 
rocks which appear to belong to the same forma- southeast of Bill Peak, where the green rock is 
tion as those under consideration contain Aucella I an amphibolite rather than a schist. 
lJiocMi, which is a characteristic Cretaceous fossil. With the green amphibole is commonly found 

Amphibole-8dj,i8t.-Under this head are included I considerable chlorite, and it may become so :,bUIl
certain crystalline rocks which are closely related dant as to form the principal portion of the rock. 
in structure, mode of occurrence, and origin, As it contains alumina, one would expect it to be 
althQugh they differ widely in composition and associated ,vith glaucophone, but its most common 
general appearance. Their outcrops are usually association is with green amphibole, which is not 
prominent, standing out in conspicuous ledges, of aluminous. A fine example of chlorite-amphibole. 
which Tupper Rock, near Bandon, is one of the schist occurs near the road up Big Creek three
best examples. fourths of a mile above Bridge. Chlorite occurs 

Like the radiolarian chert, the schists have also in the greenish schist one mile northeast of 
small outcrops and are confined to the southern Gravelford and on the spur above Weaklys, near 
third of the quadrangle. The largest the mouth of Elk Creek. 
area is scarcely 50 acres in extent, and ~11!!:;~h~~gl~~ A green schist in which chlorite is so abundant 
the smallest contains less than that schist. as to become one of the most important constitu-
number of square feet. Toward the southf'ust ents, oecms 4 miles southeast of Myrtle Point. 
corner of the quadrangle there are at least four- Chlorite in small green scales is most conspicuous. 
teen outcrops, and in the southwest corner an The mass is penetrated by many bluish-green 
equal number, some of which are well e}.-posed hlade·like crystals of amphibole, and in thin 
along the beach. section numerous small crystals of spbene may be 

The most important varieties of these crystal- seen. A short distance west 0-£ Tupper Rock, on 
line rocks found in the Coos Bay quadrangle are the beach, is a chlorite-schist containing much 
amphibolite, amphibole-schist, mica-schist, and muscovite and considerable quartz. 
chlorite-schist. An exceptional form 0-£ rock which may be 

Amphibolite and amphibole.schist are charac- considered in this place OCCUI's'at l~andon, on the 
terized by an abundance of amphibole, which may mud flat near the mouth of Fairy 
be either blue or green. ,Vhen the schistose Creek. It is composed chiefly of mod- ~~r~H: 
structure is evident the rock is amphibole-schist; erately fine granular quartz, penetrated 
otherwise it is amphibolite. Amphibole-schist is by a multitude of acicular and hair-like crystals 
more abundant, although amphibolite usually of a blue and green pleochroic mineral that 
forms the larger exposures. There is no sharp appears to be amphibole, so that the rock may be 
distinction between them and they frequently conside~ed quartzite containing amphibole, or, 
occur in the same outcrop, as, for example, Tup- more likely, a form of chert. 
per Rock. In portions of the mass the rock splits The sporadic diBtribution of the amphibole 
readily in one direction and is amphibole-schist, and associated schists shows that their origin is 
but in other parts it is amphibolite. The blue not due to regional metamorphism, hut Origin "f 

~mphibole of Tupper l~ock and the Glauc"phane. is to be ascribed rather to some form the Bchlst.. 

other similar crystalline rocks of the schlBt. of local metamorphism. Their intimate associa
region is probably not all the same, but most of tion with igneous rocks on the one hand and with 
it appears to be of the variety known as glauco- sedimentary t'ocks on the other points emphatic. 
phane, so that the schist may be appropriately ally to some form of contact metamorphism as 
caUed gla1.tcophane.schist. their source. Further than this the evidence is 

Besides glaucophane, the blue schists frequently less specific. The parent rock from .... vhich they 
contain other minerals, among which epidote, were derived and the peculiar conditions under 
garnet, muscovite, zoisite, and albite are most which the changes were effected are not clearly 
common and important. Epidote that is usually understood, although in a few cases there are 
of a faint yellowish color may be scattered rather suggestions 1IS to the course of events. The asso
regularly through the whole mass or arranged ciated sedimentary rocks of the Myrtle formation 
in bands alternating with the LItle amphibole, are not infrequently much affected by pressure, 
producing epidote-glaucophane-schist. A finely and shearing has rendered them fissile, but in such 
crumpled epidote-glaucophane-schist occurs on cases they clearly :t:etain their fragmentary char
Johnson Creek 3 miles southeast of Bandon, I acter, and among the new minerals formed no 
where it contains small quantities of other miner- trace of blue amphibole was observed within the 
als also. quadrangle. This is surprising when we remem· 

Garnets are rarely conspicuous .. In some out- ber that in the neighborhood of San Francisco 
crops there are well-defined crystals, but more blue amphibole occurs not only in slightly altered 
frequently the garnet appears as round, reddish sandstones but also ill rocks exhibiting interme
to purplish grains. The so-called black sand, diate stages of metamorphism and, finally, in those 
which in some places contains considerable gold showing complete alteration to amphibole.schist. 

apparent absence of a transition phase in the 
Coos Bay quadrangle is due possibly to lack of 
contact exposures. The only sedimentary rock of 
that region containing a suggest-ion of its altera
tion to amphibole-schist by the intruded rock is 
the chert, and in this case the evidence furnished 
hy the small ledge on the fiat near the mouth of 
Fairy Creek at Bandon is very meager. 

On the other hand, the contemporaneous or 
subsequent changes which occurred within the 
intruded masses are more clearly in the diredion 
of producing the peculiar amphibole-schists. It 
is evident that the wide range in mineral compo
sition of the metamorphic rocks must indicate 
either their derivation from rocks differing widely 
in chemical composition or else a mode of altera
tion that permits the transfer of much chemical 
matter. 

Inter~)al between Jfyrtle and Pulaski forma
tions.-There was a long interval between the 
completion of the Myrtle formation and the 
beginning of Eocene deposition in the Pulaski 
formation. This interval is represented in other 
parts of Oregon and California by 5000 feet 01' 

more of marine sediments, known to geologists as 
the Chieo formation. The absence of the Chico 
from the Coos Bay region indicates tllat 
some time after the Myrtle formation :;~a;~sc::~ 
was laid down the Coos Bay region BI"n. 

was raised abon the sea and exposed to extensive 
erosion, hut it again subsided beneath the ocean 
to receive the deposits of the Arago formation. 

The topmost portion of the Myrtle formation 
was removed during this epoch of erosion, and 
possibly also strata equivalent to a part of the 
Chico formation of California, for the beds now 
exposed in the Coos Bay quadrangle are those 
which should immediately underlie the Chico. 
Study of the structure of the region demonstrates 
that much has been washed l\way. 

\Vithin the interval between the :Myrtle and 
the Arago epochs, probably in connection with 
the uplifting of the region, tbe molten igneous 
masses of older ba.."'lalt and perhaps also of saxon
ite were intruded from below into and through 
the l\{ yrtle formation. A long portions of their 
contacts with the sedimentary rocks the peculiar 
metamorphic rocks already described were in 
some way developed. ' 

The rocks of the Eocene period in this region 
have been called the Arago formation, but in this 
quadrangle they are grouped into two formations: 
the Pulaski and the Coaledo; These formations 
occupy almost the whole of the Coos Bay region. 
They are composed generally of sanustones and 
shales, which are especially well exposed near the 
mouth of Coos Bay and at Cape Arago, where 
they contain Cardita planico8ta and numerous 
other characteristic Eocene fossils. Heavy-bedded 
sandstones prevail in the eastern part of the 
area, toward the Coast R:tnge, where the Eocene 
rocks haye a wide distribution, and shales bee'ome 
abundantly interstratified with the sandstones in 
the western part near the coast. In the eastern 
part of the quadrangle the sandstones are pene
trated and separated by dark, heavy intrusionR of 
igneous rock, basalt, and the overlying sandstone 
nearhy generally contuins much sediment deri\red 
from it. 

The strata among which the coal beds are found 
contain at a number of places the fossils which 
characterize the Arago formation, and it is there
fore evident that the coal.bearing strata are of the 
same age as that formation and form part of it. 
For convenience and clearness, however, in describ. 
ing the coal field it is necessary to consider the 
coal-bearing strata apart from the other portion 
of the Al'ago formation. }!~or this pllrpoBe the 
coal-bearing strata will be designated the Coaledo 
formation because they are well exposed in the 
vicinity of Coaledo. The other portion of tlle 
Arago formation, which is older and lies beneath 
the Coaledo formation, will be designated the 
Pulaski, because it forms the hills about the 'head 
of Pulaski Creek and makes the Pulaski arch, 
which separates the Beaver Slough and the 
Coquille coal basins. The distribution of hoth 
the Pulaski and Coaledo formations is shown 
upon the Historical Geology sheet. rl'heir com· 
bined area is that of the Al'ago fonnation. 

Pulaski formation.-The Pulaski formation 
embraces all the Eocene strata of the Coos Bay 
quadrangle not included in the coal field. In the 
northern p01'tion of the quadraTlgle, along the 
forks of the Coos River near the junction, are 
massive sandstones which have been quarried for 
building jetties. Toward the south the sand
stones are less massive and locally shales become 
extensive, but the prevailing rock nearly eyery· 
where within the area occupied by the Pulaski 
formation is rather soft, yellowish sandstone, con
trasting strongly ·with the sandstone of the Myrtle 
formation in its color and frecdom from the mul
titude of cracks 'which tranrse the latter. Along 
the coast the beds of Pulaski sandstone are thin
ner and more frequently intel'stratified with thin 
beds of shale. 

Traces of limestone have bpen found at a num
ber of places within the Coos Bay quadl'llngle, 
but the masses are too small to be indicated upon 
the map. They are of scarcely any economic 
importance. On the East Fork of Kentuck 
Slough, in sec. 3, T. 25 S., R. 12 'V., 
several bowlders of limestone were 
observed. The rock is composed almost 
wholly of microscopic fossils of many 
varieties. On Denton Creek in sec. 13, 
T. 25 S., R. 12 ,V., and also in sec. 27, T. 25 R., 
R 12 'V., one-fourth mile southwest of the forks 
01 Coos River, there are similar rocks full of 
minute fossils, which, according to Dr. G. H. 
Girty, are calcarf'ous alg::e and foraminifera of 
mat'lIle origin. On Daniels Creek, near its 
mouth, concretions of limestone occur in Pulaski 
shales. 1\0 traces of fossils have heen found at 
that point. The nodules are so abundant that 
some years ago they were burned to furnish the 
lime used in constructing a neighboring building. 
All or the outcrops or limestone are close to the 
diabase and in some cases contain lapilli, suggest 
ing that the emption of the igneous material was 
submarine. 

At the close of the long interval of erosion fol
lo·wing the deposition of the Myrtle formation the 
Pulaski epoch waR initiated by a subsidence which 
brought in the sea from the northwest over the 
land, and the Coos Bay quadrangle and the adja
cent region was completely submerged beneath 
the ocean. The shore from which the sediments 
were then deri\Ted lay only a short distance away 
to the south. The tilted Btrata of the Myrtle for
mation then formed the sea bottom in the Coos 
Bay region, and the Pulaski beds were laid down 
unconformably upon their upturned edges. 

DUT'ing the earlier vortion of the Pulaski epoch 
there were but slight clmnges in the relati\Te ele
vation of the land and sea, aud they hau but little 
effect upon the character of the material deposited, 
but neal' the end or that epoch there occu1'red in 
the eastern portion of the quadrangle eruptions 
or large masses of basalt. The eruptions were in 
some measure explosive, for fragmental Volcanic tuff 

volcanie material was thrown out and ~Aeh~i,~ded 
fot'med tuff beds neal' the border of sedimeuta. 

the igneouR rocks. The amount of this fragmental 
material is insignificant when compared with that 
of the sandstones of the Pulaski formation. 

During the Pulaski epoch there were doubtless 
many slight oscillations of the land and the sea 
-floor, hut the sea appears to have almost entirely 
covered the quadrangle throughout the whole of 
the epoch, for the fossils found are everywhere 
pUJ'ely marine except at a place a few miles south 
of Myrtle Point, where some b1'ackish and fresh· 
water shells have heen discovered. After the 
\Tolcanic eruptions, however, changes of sea level 
became frequent and led to the development of 
the Coaledo beds. 

Goaled,o formation.-The Coaledo formation, 
besides hearing coal, is found to have characteris· 
tics by which it may be distinguished from the 
Pulaski formation. One of its especially interest
ing featt~res is the occ~rl'~nc:- of fr~sh- Presho and 

or brackIsh-water fOSSIls III lmmedlate brackish_ 
waterfoUils 

connection with the coal, while between :1~'itc~::ld 
the coals, and sometimes close to them, beds. 

purely marine fossils are occasionally found. The 
fresh- or brackish-water fossils most frequently 
occnr in the roofs of coal beds, as at Newport, 
Beaver Hill, and Riverton, but may be found at 
some distance from the coal in the associated 
strata. They evidently indicate variations in 
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saltness of the estuary, variations probably due to 
irregular subsidence accompanied by sedimenta
tion, which now inclosed lagoons of brackish 
water, and no\'t admitted the sea, vVhen the 
lagoons ,vere long maintained they became fresh
water marshes in which the peaty vegetation 
accumulated to form beds of coal. 

Pulaski formation, which are generally without I readily distinguished by the fact that the lu.tter 
coal beds. The basins are the Ne\vport, the does not contain microscopic fossils. 1.'he whoJe 
Beaver Slough, the Coquille, and the South i thickness of the Miocene in the Coos Bay region 
Slough. rrhese are separated by the ,Vestport can scarcely be aR much as 500 feet. 

Bandon it is 4 miles in width, and rises to o\rer 
200 feet above sea level along its eastern border, 
where it terminates in a series of more or less 
well·defined terraces which mark ancient coast 
lines. Sections of the Pleistocene sands and 
gravels of this plain are well exposed in some of 
the blaek sand mines and ravines to a depth of 
nearly 100 feet. This is the only area of ~(Pleis· 
tocene marine sands" represented on the map, 
partly because it is better defined than any or 
the other areas, but largely also for the reason 
that to represent the areas about South Slough 
and Coos Bay would in a measure obscure tbe 
general features of the coal field, which are of 
much greater importance. 

The Coaledo formation is cbaracterhed not 
only by the presence of coal, but also hy the rela
tively large proportion of beds containing brackish
water £0,,8iJ8, ."hieb have been found in rocks out
side of the coal field at only a few places, although 
they are common within it.. In the Pulaski for
mation of the Coos Bay quadrangle mere traces 
of coal occur, and strata containing brackish-vvater 
fossils are rare. 

and PulaRki arches. Upon the Stmeture Section The Empire formation rests unconformably 
sheet the attitnde of the strata upon the surface upon the Arago, which had previously been folded 
is indicated by the strike and dip symbol, and and eroded. rl'he unconformity may be seen on 
beneath the surface by a series of structure sec· the shore a short distance west of Coos Head. 

D pon the Historical Geology sheet is sho\vn 
the area of the coal field, i. e., the region o~er 
which the Coaledo formation is exposed. Besides 
coal the rocks of the Coaledo formation are varied 
sandstones and shales. In the lower portion 
sandstones predom~nate; then comes the portion 
where the workable coal beds occur, and the 
associated rocks consist of about equal thicknesses 
of sandstones and rather dark-colored shales. In 
the upper portion light.colored shales are most 
abundant and characteristic, none like them occur· 
ring outside of the coal field in the Coos Bay 
quadrangle. This fine, white .. hale of the Coaledo 
formation i .. well exposed by the roadside at a 
number of point .. between Coquille and Marsh· 
field. ",Vhen examined under a microscope it is 
found to contain numerous minute flakes of biotite· 
mica, with much clear, glassy material whicb looks 
like volcanic dust. A somewhat similar ,,,hite 
shale occurs in the Empire formation on Sonth 
Slough near the ferry, but under the microscope 
this is readily distinguished from the white shale 
of the Coaledo formation by means of the multi· 
tude of peculiar minute fossils which the Empire 
shale contains. 

Development and structnre (!i the coal field.-In 
its early stages of development the surface of the 
coal field was :flat and the strata neposited \vere 
nearly level. The swamp in which the vegetation 
accumulated to form beds of coal extended more 
or less continuously over the \"hole field. It bor· 
dered upon the sea and was but little above the 
sea level. -When the associated sandstones and 
shales containing fresh· or brackish."\vater shells 
were laid down the field was covered by fresh 
water or a brackish·water estuary, but \vhen the 
sediments containing purely marine shells were 
deposited it was invaded by the open sea. 

tions. The dark color used to represent the lower 
portion of the Coaledo formation, where coal 
occurs, makes the coal basins conspicuous, in con· 
trast with the anticlines between them. It is pos· 
sible, however, that the 1Vestpol't arch is made 
up of coal· bearing strata. Upon the west the 
South Slough Basin appears in sections B-B, C-C, 
and D-D. The Newport Basin appears iu B-B 
only, and tlle Coquille in D-D only, while the 
Beaver Slough Basin appears in.all the sections. 

The folding of the strata 'ivas doubtless accom· 
panied by the raising of a large traet of sea bottom 
to make dry land of part if not the whole of the 
Coast Itange of Oregon, and before the beginning 
of the next epoch (the Empire) the country was 
subjected to much erosion. 

Along the coast for 2 miles east of Coos Bay 
light.house the Coaledo beds dip eastward at an 

angle of about :0°, and afford an exc~l. Thickness of 

lent opportulllty to measure theu' theArago 

thickness. At a few points heavy sand- formation. 

stones oceUl', but generally the strata are compar· 
atively thin beds of sandstone and shale. The 
total thickness of strata meaRUl'ed at this place 
is over 7000 feet, and there are probably several 
thousand feet of underlying strata exposed along 
the coast from the light.house to Cape Arago. 
Eastwal'd from the light-house there is also a con
siderable thickness of strata which could not be 
accurately measured, so that tbe total thickness of 
the Arago beds must be at least 10,000 feet.. The 
measured section includes foraminiferal and other 
shales (2200 feet) and the sandstones of Tunnel 
Point (850 feet), which are paleontologically dis. 
tinguished from the Arago formation by Dr. Dall 
(Eighteenth Ann. Rept., Pt. II, 1898, pp. 3,[0.:14:1). 
The Tunnel Point sandstones and the foraminif. 
eral shales are conformahle with each other and 
are apparently conformable with the underlying 
Arago beds, with which they are herein combined 
on lithologic gt"Ounds. As far as kno\vn, theRe 
upper beds have a very limited distribution and 
occur only in the middle portion of the South 
Slough syncline. 

NEOCE",E l'EUWD. 

During the deposition of the Arago formation Empire j(Yl'rnation.-The Empire epoch was 
the whole area receiving such deposits was sub· initiated by the general erosion which followed 
siding irregularly. Slight subsidences alternated the uplift at the close of the Arago epoch. A 
with episodes of constant level, and accumulations nan'ow tract about South Slough and along the 
of sand or shale succeeded those of peaty vege· eoast south from Seven Devils, however, was still 
tation. In the coal field the movements were submerged, and received deposits of sand and 
repeated many times, resulting in the alternate silt which contained numerous marine fossils 
deposition of many beds of coal, sandRtone, and characteristic of the _Miocene. Coos Head is COlll· 

shale over the same area. They were so s1ight posed of massive sandstones belonging to this 
that the strata were laid upon one another in formation, and northeast of the mouth of South 
parallel positions. I~ater, after the Arago epoch Slough, as far as Pigeon Point, there is a mass of 
came to a close and \"hen the Coast Hange was darker, somewhat sbaly, and highly fossiliferous 
formed, there came a change. The rocks, Ol'igi- sandstone containing concretions. 
nally horizontal, were then compressed The Miocene strata upon the opposite sideR of 
laterally and thrown into folds, i. e., into ;£~r:s~.fa~tn~e South Slough at its mouth indine gently toward 
upward and downward flexures. On each other, as if forming a syncline. In fact, 
opposite sides of an upward flexure the strata these strata lie in the South Slough Basin, n.nd it 
incline away from each other, forming an anticline is probable that the South Slough syncline con· 
or arch, while on opposite sides of a dowmvard tinued as an axis of down-folding after the clORe 
flexure the strata incline toward each other, form· of the Arago epoch and its terminating upheaval. 
ing a syncline 01' basin. ",VheIl such compression A white shale lies in the middle of the syncline 
continues far enough folds may be pressed close, and rests upon ~he sandstones and Miocene 

and the strata may be driven into a vertical posi. darker shales whlCh form the lower ;;~W;'~~:le 
tion, or beyond the vertical into an o\Terturned portion of the Empire formation. This !~~~~~terey 

attitude. During such folding the rocks are gen· whitish shale appears to be closely California. 

erally broken and may he displaced or faulted related in its general appearance and composition 
along lines of fracture. rl'he Arago formation to that which occurs at Mist, on the Nehalem 
has been both folded and faulted, but was most! River, in Oregon, and to the :Monterey shale of 
affected by the folding. The faulting, so far as 'I California. Upon the bank of South Slough 
known, is of minor importance, and the displace· , Ileal' the ferry the whitish shale contains a mul· 
went is small. ! titude of microscopic fossils. Shale of the same 

Considering the folds of the coal.bearing I sort occurs by the road upon the grade above the 
rocks-the Coaledo formation-the coal field west end of South Slough bridge) and the syncline 
may be divided into six portions, four Four basins in whieh these beds are contained evidently rises 
basins and two arches, all of whicb are :~~h~':in the southward. Similar beds occur on the coast 3 
marked upon tbe Structure Section Coaledo beds. miles south of Bandon. The whitish Miocene 
sheet. The basins contain the coal; the arches shale closely resembles that found in the Coaledo 
bring to the surface the underlying strata of .the formation associated with the coal, but it may be 

Coos Bay. 

SURPICL\L ROCKS. 

At the time the Empire beds were laid dO\vn 
along the coast the region of the Coast Hange 
had been reduced hy long.continued erosion to a 
lowland of very gentle relief, from \vhich the fine 
sediments of the Empire formation were derived. 
This formation was afterwards bent and in part 
raised above sea level. In the Coast Range region 
the uplifting was greater than along the sbore, 
and as the region rose by intervals tbe ocean cut 
terraces upon the western slo}Je of the range at 
each halt, the terraces varying in breadth accord· 
ing to the duration of the pause and the hardness 
of the rocks covered. Although the movement 
was generally upward jt was occasionally down. 
ward, submerging the wave-cut terraces to receive 
a thick deposit of marine sedimentR. 

0008 MIIglmnaate.-The Pleistocene deposits, 
which were formed mainly during the epoch of 
uprising, are almost wholly unconsoli· 
dated, but at the east side of the mouth :a't:~~~I~: 
of South Slough there is a conglomerate glomerate. 

which is a remarkable exception. It has been 
been llamed by Dr. Dan (Eighteenth Ann. Hept., 
Part II, 1898, p. 336) the Coos conglomerate, but 
is generally known as "_Fossil Rock" on account 
of the large number of conspicuous fossil shells it 
contains. Some of the shells represent species 
still living in the adjacent waters, but the larger 
part were derived by erosion directly from the 
fossiliferous Empire beds, upon the eroded sur· 
face of which the Coos conglomerate rests uncon· 
formably. According to Dr. Dall this conglom
erate is probably Pleistocene. Its thickness is 
not over 30 feet and it contains cross·bedding 
dipping to the southwest. Some of the" fossilif
erous fragments from the adjacent Empire beds 
are a foot in diameter. Most of the pebbles are 
of sandstone, but the small, smooth ones, which 

Canyon e-J'08ion.-The evidence of uplift after 
the close of the Empire epoch (~1i.ocene) is found 
TIOt only in the elevated beaches but also in the 
canyons carved in tbe land by the streams. As 
the land' was raised the streams acquired greater 
slope to the sea, and consequently greater power 
to carIJT away sediment and deepen their valleys. 
The Coos and Coquille rivers and their tributaries 
then cut deep valleys, with steep slopes that 
extend fat· below the level not only of their pres· 
ent flood plains but of the sea. This feature was 
discovered by borings made near the edge of the 
fiood plains at Newport and Kentuck Slough. 

Fig. 1 illustrates the borings made a few years 
ago by MI'. Campbell while prospecting for coal 
below the Newport vein near Newport. The bor· 
ing was started in sandstone at the foot of a steep 
slope near the edge or the marsh. As reported 
by :Mi. Camphell, it passed through about 20 feet 
of sandstone and then struck the marsh deposits) 

appear to hm-e traveled a long distance, are of FI(-1-. i.-Section of bluff and marsh noar Newport (Libl)y) 

igneous rocks and chert) like those associated with llline, showing bun('(l cliff revea!ed by boring. 

the :Myrtle formation. This Coos conglomerate which it penetrated to a depth of 200 feet with· 
is completely lithified, so that it is as ancient in out reaching solid rock. The deposit contains 
appearance as the Miocene and presents a st.rong logs in the mud) which is so soft that the boring 
contrast to all the unlithified Pleistocene deposits could not he kept open and bad to be abandoned. 
of that region. The outline of the valley below the surface of the 

The exposed extent of the Coos conglomerate flood plain, as indicated in the figure, mnst be a 
is very limited, covering less than an acre, and is cliff. 
therefore not represented on the map. At one From evidence which is not displayed in the 
time it had a much more extensive distribution Coos B::~y region but is abundant on the slopes of 
along the coast. Much of it may have been the Sierra Nevada in California, the 
remo\Ted by erosion, for after its deposition there epoch o~ canyo~ cutting helo.nged to ~I~~:~:O!;:~ 
was an upward movement of the land which the earlIer portlOn of the PleIstocene, 
raised it at least 200 feet above its present level lately called' by Professor Le Conte the Sierran. 
and exposed the Coos conglomerate to igneous It preeedE'd the Glacial epoch. The large glaciers, 
erosion. It has since been covered by over 20 which sculptured more or less deeply the upper 
feet of marine sands and gravels. valleys or the Cascade R.ange, the Sicrra Nevada, 

.ilfarine 8and.-The unconsolidated rleistocene and the Klamath Mountains, did not reach the 
deposits are almost wholly sand, although loeal Coos Bay region, and the streams there continued 
accumulations of pebbles have been their activity through the Glaeial epoch. 
observed which look much younger ~1::1!~c:::d Rl1N3'l' terl'aoe.s.-The rise of the land recorded 
than the Coos conglomeratE'. The high. fJ;:.~e5e:a in the elevated beaches also affeeted the rivers. 
est deposit of this sort noted is upon the Their courses were extended in the valleys which 
wave·cut terrace about the summit of Bill Peak, they had carved out during their period of pre· 
at an elevation of 1500 feet. rrhe neighboring vions elevation. They found the valleys to some 
hilltops are generally flattish, and many of the extent filled by marine deposits which had ~CClllll' 

wbere not abrupt, have a covering of sand ubted during submergence. This material was 
in thiekness from a few feet to over 100 worked over by the streams and augmented by 

be expected, the thickest deposits the large amonnt of loose marine sediments spread 
are near sea level. At Empire is a prominent over the surface during the submergence, which 
bluff, 100 feet in height, of clearly stratified sand at first overloaded the streams. However, they 
of this epoch, and similar deposits occur in Soutb soon gained control and S\\fept- their narrow val· 
Slough neal' the bridge. At botb of these points leys, leaving ollly :tfew terraces here and there in 
the base of the deposit lies below sea leve1. The protected places to mark their original gorged 
sand is white in places, as on the road at the head condition. 
of Big Greek and also upon a branch of Bill Nye The best·marked terraces of the Coquille are 
Slough neal' its mouth. those on which the town of Myrtle Point is situ· 

The largest mass of this deposit in the Coos ated. They are neal' the junction of the North 
Bay quadrangle occurs upon the coastal plain and South forks of the Coqnille. The river at 
stretching along the coast southward from Seven that place enters a narrow gap through a, sand· 
Devils. This plain becomes a prominent feature I stOlle ridge. Farther downstream terraces oceur 
south of Threemile Creek. In the vicinity of I in protected places near the mouths of tributaries 
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and rise occasionally to a height of over 200 feet. I South and soutbeast of this area serpentine the sandstones is well exposed. In some places it I as the best coal at Newport, although it contains 
The higher terraces appear to be cut in sandstone occurs in large masses throughout the Klamath lies conformably between the beds of sandstone a little bony coal at the base. The different 
and capped by a comparatively thin layer of sand Mountains. The Gravelford ontcrop 18 the most and at others it hreaks through them. A number I benches vary some\vhat in thickness, but the 
and gravel. northern exposure of serpentinE' known in the of smaH outcrops occur along the coast south of triple arrangement extends throughout the New-

On the Coos River the river terraces are in Coast Range of Oregon. It is only about 200 feet Bandon, especially ural' the mouth of Crooked port Basin, and even a considerable dismnce 
general lower. At about 25 feet above sea there in diameter and is surrounued by sandstone of the Creek. In the valley of Twomile Creek there are beyond, for it is possible to recognize the New· 
is one well developed neal' the forks of the river, Pulaski formation, with no trace of metamorphic a few areas of considerable size. The rocks are port bed over a wider area than any other one in 
as well as others at many points along the east rocks upon its borders. It is most likely, there· hasaltie, but more highly altered than those already the Coos Bay coal field, and in working out the 
side of the bay between the mouth of the river fore, that it was intruded before the surrounding noted, and are associated with the Myrtle forma· structure of the field it is found to be of much 
and Jordan Point. rocks were del'osited. It appears to be an irreg· tion. rrhey are probably of greater age than those importance. 

Some years ago the Harrisou brothers discov. ular hill projecting up through the Eocene beds found in the Pulaski formation and are the prod. The only coal bed of considerable size found in 
ered the tusk of a mastodon in the river bank and exposed by erosion. uct of eruptions occurring at the close of the the Newport Basin as far north as the waterworks 
along the North Fork of the Coqui11e Brlsalt.-.J.\long the eustern portion of the. Cretaceous. In some of these altered rocks the west of Marshfield is the one close to the pipe line 
about It miles east of Myrtle Point. ;~:!o:::ki.n quadrangle, in range 12, extending from the head I feldspar is largely oligoclase, and such varieties where it descends the rocky bluff about a quarter 
'1'he bone, although not waterwol'n, was of Kentuck Slough to the Middle Fork o:f the I should prohably be separated :from the rocks in of a mile from the reservoir. It has been recently 
found close to the stream about 5 feet above low Coquille, there are foul' igneous masses ,yhich ... rhich the feldspar is nearer the basic end of the prospected again by James Flanagan, and a sec
water, resting on a terrace of sandstones and are generally basaltic in character. They are series. One of these, 2 miles northwest of Bill tion of it is shown in fig. 3. This coal is supposed 
shales and covered by a thin layer of alluvium. all composed essentially of plagioclase feldspar Peak, is quite rich in ilmenite partly altered to 
A fragment of this tusk was examined by F. A. (anorthite or labradorite) and augite, with more leucoxene. 
I.ucas, of the National Museum, who reports it or less olivine and magnetite, and differ chiefly 
to contain bands of enamel \vhich are character· in crysta11ization and structure. 
istic of a mastodon that lived probably during North of Coos River are a half dozen appal" 
the Pliocene. If the tusk had not been trans· ently separate outcrops, which are in ail prob. 
ported, it would indicate that the canyon may ability connected beneath the adjacent sandstone. 
have been cut as early as the Pliocene. '1'he basalt is well exposed about the head or 

Alluvium.-This formation includes the mate· Kentllck and ,Villanch sloughs and along Coos 
rial deposited by the larger 8treams along their River below the forks, hut the intermediate 
borders and forming their present flood plains. divides are capped by sandstone belonging to the 
It is generally fine silt and is deposited by the Pulaski formation. 'Vhere unaltered the rock iR 
highest floods. 'Vhen the plains are sufficiently in many places rich in olivine and pyroxene, but 
dry to be arable the soil i,s found to be very fer· upon the surface it is generully \'leathered, the 
tile. The fertility is renewed with every flood. oliyine being replaced by serpentine, oxide of 
rrhe same material is carried by Coos River into iron, and carbonate of lime, and the augite chiefly 
the bay and its many slough branches, where it by chlorite. 
forms mud flats. The tidal motion of the water In places the basalt is rather coarse grained. 
is so gentle as not to remove it, excepting in the The grains of feldspar have crystallographic 
channels, so that the sloughs and the bay are houndaries and the augite occupies the irregular 
gradually filling up. On approaching the mouth spaces hetween them, giving rise to the ophitic 
of the bay, where the tidal motions are stronger structure which characterizes diahase, but gen· 
and the force of the waves is felt more fully, the eraUy the structure of the rock when wholly 
fine material is removed and canied out to sea, crystalline is granulitic. The largest grains are 
leaving the flats and beaches composed of sand. olivine, sometimes in well·defined crystals, sur· 
At this point the alluvium merges into the dune rounded by many small grains of augite and 
sand which results from the combined action of smaHlath·shaped crystals of feldspar. GeneraHy 
the sea and the winds. The sand carried out by the rock is holocrystalline, but in places some of 
the water of the bay, joined with that thrown up the matter is amorphous and the rock has the 
by the waves of the sea and drifting along the aVpeal'ance of a lava which flowed out upon the 
coast, makes the bar at the mouth of the bay surface. This view is supported by the fact that 
which is such an obstruction to navigation. the basalt is not infrequently amygda· Amy~dllloidal 

Sand (Vunes.-The sea shore is one of nature's loidal and is associated with fragmental iavaand tuff. 

greatest mills for grinding rocks to furnish the \'olcanic rocks, tuff, due to explosive eruptions 
sediments spread over the sea floor. The waves upon the surface. The fragmental material may 
are unceasingly pounding the shore and knocking be regularly stratified and interbedded in the 
the rocks against one another, breaking them to sandstones of the Arago formation. Strata of this 
pieces, and if this action is continued long enough character occur at Jordan Point and in the road 
the fragments are ground to sand and mud. The a short distance east of Glasgow, where they are 
sand is in some cases thrown upon the beach and within the Coaledo beds of the coal field. This 
under favorable circumstances is gradually carried is the only place in which igneous material was 
inland by the strong winds, forming irregular seen in the coal field. Where the relatjon of the 
hills and ridges called dunes. The drifting sand Pulaski formation and the basalt are best exposed 
destroys vegetation, and the dunes are barren the sheets of basalt either lie conformably between 
wastes so long as the moving sand prevents vege· the beds of Pll1aski sandstone or hreak through 
tatioll from gaining a foothold. However, tlle them. It is evident from these facts that the 
plants soon take root and hold the sand in places, eruption of the basalt occUl'red d'tlring Ageofthe 

reclaiming the dune tracts. The largest dune area the Pulaski epoch and before the depo. eruptIon. 

is along the shore north of Coos Bay, where the sition of the coal beds in the Coos Bay region. 
dune belt has a width of about 2 miles. The The igneous material of the Glasgow locality may 
landward portion of the belt is partly covered possibly indicate a later eruption at that place, 
with trees. There are numerous ridges parallel although the sediments may have been derived 
to the coast and numerous lakes inclosed behind from such material farther east. 
them by bars thrown up by the wind. In the region immediately north of Coos Uiver 

Sand dunes occur along the coast north of the the basalt is chiefly i:'xposed in the valleys, while 
mouth of the Coquille and about the mouth of the adjacent hills are made of the overlying sano· 
li~ourmile Creek, and there is e...-idence that sand stone. In the Blne }\i[ountaiJl, however, the basalt 
dunes of long ago, now covered with vegetation occurs at a greater altitude and forms a prominent 
and in places thickly forested, extend inland in elevation, from which the overlying sundstone 
some cases oyer a mile. has been removed. The basalt is in all respects 

IGNEOUS ROCKS. 
like that in the masses farther north. 

The third large area of basalt lies southeast 
of Coquille, forming the prominent hills about 

ECONOMIC GEOLOGY, 

COAL. 

The Coos Bay coal field is the only productive 
field yet discovered in Oregon. It is described 
in greater detail than is here possible in a paper 
entitled" The Coos Bay Coal Field," in the Nine· 
teenth Annual Report of the Geological Survey, 
Part lIT, 

~Ne1{)port Basin.-The Newport Basin is named 
from its principal mine, the Newport, at Libby. 
Its length north and south, from Yokam Hill to 
the neighborhood of Marshfield, is about 3 miles. 
Excepting the trace of coal at North Bend, no 
coal has been found north of the ravine contain· 
ing the Marshfield waterworks, although it is 
probable that the Newport Basin extends some· 
what farther in that direction. The average 
breadth of the basin is about a mile, and it 
occupies the greater part of secs.4 and 9, T. 26 S., 
R. 13 W., as well as sec. 33, T. 25 S., R. 13 W., 
besides small portions of several adjoining sec· 
tions, so that the total area of the coal basin is 
nearly 3 square miles. 

The Newport Basin is well defined, and in it 
the olltcrop of coal has been traced more carefully 
than in any other portion of the field. It is the 
most conveniently sitnated with reference to coal 
shipment of all the productive portions of the 
coal field, and the attitude of the strata is such 
as greatly to racilitate mining. The hasin is 
shallow, ,'lith gentle dips on both sides. It lies 
in a ridge so high above local drainage that the 
mine not only drains itself but the coal is readily 
brought out by gravity. rrhree mines have been 
worked in this basin, but only one, the Newport, 
is now in opera.tion. The Eastport was closed 
some years ago. The most complete section of 
the strata involved in the Newport Basin is fur· 
nished hy the borings made at ljbby in prospect
ing for coal uear the mouth of the Newport mine. 
One of the borings penetrated 800 feet. r1'he 
section revealed, together with that afforded by 
the exposures neal' the mine, is shown in fig. 34 
on the Coal Section sheet. 

The Newport Dasin has only one bed of coal 
that is extensively worked. The bed is geneI" 
ally known throughout the region as The Newport 

the Newport bed. It contains about 6 bed. 

feet of coal, in three benches, yielding 5 feet of 
workable coal. 

Fig. 2 illustrates a section of the Newport bed 
in the Newport mine. The roof is generally 
sandstone but locally shale, and requires very 
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In the Coos Bay quadrangle igneous rocks are 
much less abundant than sedimentary rocks, and 
are of two types, serpentine and basalt. 

the head of Glen Aiken Creek. '1'he rock is gen· FIG. 2.-Section of :Newport coal bed at Newport mine. 
emIly of the normal type, but occasioIlal] y it is 

Serpentine.-Only one small mass of serpentine 
was obseryed in the quadrangle, and that occurs 
by the road one-fourth mile southeast of Gravel
ford. It has the mesh structure characteristic 
of serpentine derived from oliyine, which once 
formed by far the greater part of the rock. Some 
of the serpentine has the fibrous structure of bas· 
tite, like that derived from enstatite, so that the 
original rock was apparently an olivine·enstatite 
rock or saxonite. 

coarse graiIled, with a structure somewhat like little timbering. Where shale occurs in the roof 
that of granite, and is especially ricb in olivine it is often full of brackish-water fossils. The top 
and augite. This, however, is only a local varia· bench is usuaUy left with the upper parting to 
tion from the typical roek. It was seen best form the roof. It occasionally contains smaH 
deyeloped on the North Fork of Coquille HiveI' veins of pitch coal which intersect the other coals. 
just below the bridge near Lee, where the mass of The middle bench within a few inches of its top 
basalt is bordered by tuff. contains a red streak that is characteristic of the 

The fourth large area is about Sugarloaf, a few. Newport bed, and is used by some as a means of 
miles east of Myrtle Point. Along the j\{iddle I identifying the Newport bed in various portions 
Fork of the Coquille the relation of the basalt to I of the coal field. The bottom bench is regarded 
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PIG. 3.-Sectionof coalneaxeonduitof Ma:rshileltl waterworks. 

to over)ie the Newport coal and to ha ... ·e been 
dropped by a fault in the strata between the 
reservoir and the South Marshfield mine. 

The outcrop of the coal about the northern end 
of the Newport Basin, especially upon the slope 
of Pony Slough, has not been traced so continuo 
ously as around the southern end and eastem side 
of the basin. North of the Eastport mine the 
Newport bed outcrops at the head of Galloway 
Gulch and swings around to the South Marshfield 

lO"coal 
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,~"~,,woo=,,_~ I~-

~~~~e,. .tmte __ 4 eo,,1 

.... ~ 

FIG-. 4.-Section of Newport coal at South Marshfield mIne. 

mine, which is at an elevation of about 200 feet 
above tide and scarcely a mile from Marshfield. 
The mine was operated for some time to supply 
local demand. Fig. 4 shows the section of the 
Newport bed at that point. 

Beaver Slough Ba.'?in.-Tbe Reaver Slough 
coal basin takes its name from Beaver Slough, 
which lies near the middle of the most important 
portion of the basin. 'I'he basin has a length of 
over 20 miles, extending from the neighborhood 
of I-tiverton northeast between Isthmus and 
Catching sloughs to the northern limit of Coos 

Its widest part is in the Coquille Valley, 
it is about 5 miles across. To the north it 

narrows as it approaches Coos Bay. A short dis· 
tance beyond Glasgow it joins the South Slough 
Basin. Its position, shape and relation to the 
Newport Basin can be best seen upon the Eco· 
nomic Geology sheet. 

Beaver Slough Basin, although many times as 
large as the Newport Basin and containing much 
more coal, has not yet yielded so great an output, 
for the reason that it is not so conveniently loca· 
ted for economical mining. The basin is deep, 
extending far below sea level, so that the removal 
of the coal to the surface, as well as the drainage 
and ventilation of the mine, is in general consider. 
ably more expensive than at Newport. Many 
mines have been started in this basin. The Timon 
and Liberty (FelTey) mines at Jliverton, and the 
Heaver lIill and several others farther northeast, 
are yet active, while the Glasgow, Southport, 
Henryville, and Utter mines are among those 
which have ceased operations. Only the lower 
portion of the Coaledo formation contains coal 
beds worthy of consideration. These crop out 
close to the border of the basin, or farther within 
the basin where brought to the surface by an 
npward bend of the strata. The coal.bearing 
series of the Beaver Slough Basin is nearly 600 
feet in thickness and contains about six beds of 
coa1. One of the best sections occurs in sec. 9, 
T. 27 S., R 13 W., and is illustrated in fig. 8 
of the Coal Section sheet. The coal beds are 
shown at the side of the principal section on an 
enlarged scale. The position, association, compo· 
sition, structure, and size of the lowest coal bed 
of this section tend to show that it is the Newport 
bed. If so, the bed of coal mined at Beaver Hill 
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and Beaverton is the same as that mined at users in Marshfield. It is supposed to be the 
Newport. The section measured in that region same coal as that at Nortons, which cokes. 

farther south. This basin was extensively pros- I GOLD. 

pected in 1897, and a number of the sections then 
exposed are shown in figs. 35 to 44. I The Pleistocene marine deposits at a number is shown in fig. 9. At this point a coal 

bed of considerable size appears beneath ~~:II~B'::~~~_ 
the Newport. rrhe Newport bed has to ... 

not yet been traced with certainty much farther 
southwest than Beaverton, nor farther northeast 
than the vicinity of Henryville. A coal bed 
resembling it to a considerable extent, as ilILlS
trated in fig. 14, occurs near the 'western edge of 
sec. 19, '1'. 27 8., R 13 W. The coal mined at 
Riverton is called the Timon bed and bas the 

FIG. 7.-Sectioll of I.illian coal (sec. 4. 'f. 26 S., R. 12 W.) 2 
miles southeast of mouth of Coos Rivcr. 

Ooquille Ba8in.-The Coquille ,Basin embraces of points contain auriferous black sand and have 
the coal beds extending from the tmvn of Coquille been washed for gold. 'Vave action upon a 
southward past Ilarlocker Hill to the upper POl" , beach results in separating the hea\'ier and lighter 
tion of Hall Creek. The complete outline of this 'I materials when there is a wide range in specific 
basin is shown on the Economic Geology sheet. gravities, and the gold, when present, is found 

The coals of the Coquille Basin have been pros· with the magnetite and other heavy black min· 
pected at Coquille and Harlocker Hill near the' erals. 'fhe output of gold in Oregon has steadily 

The following analyses show the composition river, but they have not yet proved of sufficient! increased from year to year, until in 1897 it reached 
of the coal in the three benches. The analyses value to be worked. Sections of the coals and $1,354,593.43. Although the greater part of this 
were made by Dr. 'V. F. Hillebrand, who reports their associated rocks in the basin at Coquille and was obtained among the Blue Mountains of east· 
as follows concerning them: Hal'locker Hill are sho,vn in figs. 45 and 46. ern Oregon, nearly one·fifth of the 'whole amount 

Wben heat.ed in tIle usual manner for the determination of " Pitch coal."-In the mine at Newport and in 'was obtained chiefly in placer mines among the 
fixed and volatile cOlllbust.ible maUer-that is, by applying the Old Ferrey mine at Uiverton, a dark-brown Klamath Mountains, in the southwestern portion 

~~~~~~~r!~~[~~l!~::~I~yb;'~ll:~~::~l~;~~~,~~~~~~t~~t:;~: coaly.substanc,;' commonly ~nown ~n that ~'eg~on of the State. 
all exact, becauso of the ejection of much undocolllpOsod {loal I as" pItch coal, occurs assoelated 'nth the hgmte. Coos County is not an important factor in tbis 

FIG. 5.-Section of TinlOn eoalin Tilllon's mine, Ri\'erton. by the forec of the t~Hca.ping gasos. In ordcrto correct for this. It is brittle, and readily ignites from a mateh, production, and yet there is more or less active 

~:rro~ preclude ~~lt;r;:~~~~:~:;vel'e m:::~ ~i~,~:e~h: ~:~~ yjelding an odor like that of burning asphalt. At gold mining carried on all the time in the Pleis· 
thus obtamed, ,~ele c llcl11ah·d the for volable and I Newport, according to P. Hennessey, the superin tocene" black sands" within the Coos Bay quad 
fixed colllbustible mltter given undor the headmg for recal I tendent of the mine, it fOlms vertical seams and rangle. These mines are confined to the plesent 
culated "al~:SUll8 actually obtained byanalyse8 sometimes passes dIre;tly throu~h portions of beach and thfl ancient beaches raised onl) a few 

section shown in fig. 5. It is also shown as the 
second coal bed from the top in fig. 10. Roth 
the Timon and the Liberty (Ferrey) mines are 
operating upon this bed. 

The structure, size, and general relations of the 
Urquhart coal at Uivel'ton (fig. 6) suggest that it 
corresponds to the Newport coal mined 
at Beaverton, hut of this correlation ~:,:r:r::id 
there is as yet no completely satisfac- Riverton. 

tory evidence. This is especially true since the 
reported discovery by J. H. Timon of promising 
coal west of Lamprey Creek. 

FIG. a.-Section of Urquhart coal at Riverton. 

the coal bed In chemIcal CompOSItIOn as well as hundred feet above the present ocean leve1. 
in its other properties It appears to be asphalt II Many} ears ago the mines were of much Import 

Volatile combuRtlblo 43 64 4308 46 11 I rather than coal. InvestIgations tend to show ance, especially those near the mouth of Whiskey 
!~~ed carbon 4147 37 58 38 22 that it has been deri\'ed from petroleum. 'Vhile Run, but the gold is so fine that It IS saved only 

~ ~ ~ the presence of "pitch coal" III Oregon offers with great dIfficulty There has been more or 
Sulphur .. _ loo:~~ 100 ~ 100: interesting ~uggestions with refelence to the I less minmg along the beach from Coos Baj south· 

Coke salldy, hardly sintered at all. Ash buff colored occurrence of petroleum, too httle i8 kno\, n of wmd, aud It is the belief of minet s that the depos 
Analysosrecalculatedonba-81:Sof8eparatea8h(Zelerm~natwns the facts to warrant any predictions. its an renewed from year to year by the winter 

Po.{Ml Po r-SZ8 No fin9 storms. These mines generally have paId but 
~~I~~~:eC~mbUStible 4;':~ 4~;! 3~~; BUILDI~G STO~E little In a few cases, however, the YIeld has 

......... :.::: 42:53 39:0~ 4)'1.46 Sandstone.-Sandstone occuri'! in both the been more encouraging. For a short time in the Fhed carbon ... 
Ash. 7.23 11.42 7.79 Myrtle and l'ulaski formations. In the former it summer of 1897, three men took out nearly [l, huu· 

100.00 100.00 100.00 I is generally too much fissured to furnish stones dred dollars a day a short distance south of the 
The application of correetions made as above seeIllil theo· of sufficient size for building, and in the latter mouth of 'Vhiskey Run. 

reticaHy jmtlHable for all coals which give off quantities of ! the rock is generally too soft to stand great pres· The most extensive elevated beach mining in 
Oll sudden heating-a sure indication of lllechanical ' sure and resist weathering. On the forks of Coos the Coos Bay quadrangle has been carried on at 

bu~tible matter . . be mor.c I River q~aITies h~ve .been opened to obtain stones the foot of a bluff extending from 
The Beaver Slough Basin joins the South Slough ~~:~;t~e~~l~~t~:~:~:~e~l~~r:~~l; ~;rB~:;-:~~;~~~t~o~~~~sh~~~ ~ , for maklllg. theJe:tles at the mouth of the bay. Threemile Creek to the head Qf the ~~:~i!t:~ld 

Basin a short distance south of Riverton, where is sometimE'S done. It is well known tha.t in pract.icallyall The rock IS a mICaceous sandstone, and when lagoons. The plain at the base of the mines. 

the coals swing around and strike northwest, as coals the valucsforthose two {lompollcnt.sdiffer largclyaccord· fresh is bluis}1 in color, but weathers yellowish sea cliff is about 200 feet above sea level, and 
shown on the Structure Section sheet. A colum· ing as thoy are deterllliued vy rapid or by slow heating. owing to the oxidation of its contained iron. No the black sand lies about :W feet below the level 
nar section of the coals and associated rocks on South 8lmf,qh Basin.-The Soutb Slough Basin buildings have been made of this stone so far ai'! I of the plain-that is, at an elevation of about 170 
}~at Elk Creek is shown in fig. 13, while that of I has the SOHth Slough for its central topographic known. From one of the quarries on the North, feet above the present sea level. The only mines 
the oJd Utter mines on a branch of Beaver Creek I feat lIre, and lies to the west of the Newport aud Fork of Coos River much stone has' been ta,ken I of this kind that have been worked recently are 
is shown in fig. 15, and that of the Glasgow region Beaver Slough basins, from wbich it is separated for the jetties, although it is far less durable the Rose mine, in sec. 21, T. 27 S., R. 14 ,V., and 
in fig. 11, on the Coal Section sheet. by the ,Vestport arch. Except at the southern material than is desired for such purpose. The' the Pioneer, at the head of the lagoons near the 

Many prospects have been opened in the Beaver, end, where it joins the Beaver Slough Rasin, beds are thick, but easily quarried, and very can· northeast corner of sec. 33 in the same township. 
Slough Basin and some of the sections exposed the limits of the South Slough drainage mark veniently located for transportation on the river. The Rose mine bas been worked during tbe season 
are given in figs. 16 to 33. Individual beds can I approximately the outline of the basin. The coal A large amount of such stone may be obtained of high water for a number of years. The bed· 
not be traced for any considerable distance. They exposed at several localities near Empire, as well in that 10ca1ity. rock shale has been laid bare aud the black sand 
change rather rapidly, and generally near the I as farther southwest in sees. 8, 17, and 18, T. 26 On the Coquille the Randstone of the Pulaski is well exposed. The latter generally lies next to 
eastern borders of the basin contain much sedi. ' S., R. 13 'V., and sec. 1, rr. 27 S., R 14 W., belongs formation is not quarried, but some years ago one the bed rock and stretches along the foot of the 
ment. The best coal of this basin is near the to the eastern arm of the basin. In sec. 2 the of the sandstones in the Coaledo formation 2 miles bluff for several miles. The belt of black sand 
wel'ltern side, especially in the Beaverton and coals turn and extend west, then northwest, crop- southwest of l{iverton was quarried for building is about 150 feet in width. In cross section it is 
Beaver Hill region, where, all things considered, ping out at several points., and reach the coast the Light House at Bandon. The stone has not leuticular in shape j about 4 feet thick in the 
the outlook appears more promising for success· near the mouth of Big Creek. This basin extends proved to be sufficiently durable. middle, tapering to an edge upon each side, with 
fnl mining than in any other portion of tbe basin, south to Hatchet Slough, where it swings across Ba8alt.-A far more durable stone is the basalt, the coarsest material, including gold, near tbe 
excepting, perhaps, Riverton, where the coals are the end of the Westport areh and joins Beaver although it is much harder to quarry. It is Olle landward border, where it is highest and repre-
of smaller size. Slough Basin. i of the best stones that could he obtained for sents the most vigorous wave action. On account 

On December 16, 1900, Beaverton was practi. In sec. 2, T. 27 S" R.14 W., near South Slough, I' building the jetties, but on account of its hard. of the thick coating (30 feet) of sand and gravel 
cally closed, but development continued at Beaver the principal coal is evidently the Newport bed. ness, toughness, and lack of good planes of sepa· which overlies the black sand, an attempt has been 
Hill under the direction of W. S. Chandler. It is well developed and crops out with Newporfbed ration it would be much more expensi ve to quarry made in some of the mines, especially in the Eagle, 
Since the report on the Coos Bay coal field was gentle dip under conditions fa\'orable ~ios.:':~h . than the sandstone so commonly used in the to remove the auriferous sand by means of tunnels. 
published (Nineteenth Ann. Rept., Part nI, 1899, for mining. In the sUI'l'ounding terri· lJaSln., ,I jetties. Basalt occurs upon both banks of Coos Logs and bowlders of various sizes,especial1y bowl· 
p. 333), the openings northeast of Caulfield Marsh tory, however, the rocks are highly tilted., and it i~ l{iver a short distance below the forKS, where it I del'S of the harder rocks of the Klamath Moun· 
have been extended. A slope is down 400 feet probable that the area promising the most fav?1' could be conveniently obtained for any purpose. tains, are found occasionally in the black sand. 
from the arlit, with gangways at 340 feet, and the able conditions for mining is less than a squa,re Although basalt is abundant at many points ill The black sand is composed chiefly of garnet, 
mine will evidently soon be in condition to yield mile in extent. 'fhe same coal occurs rarther the quadrangle, the locality on Coos Hiver is the magnetite, ilmenite, and chromite, with a smaller 
a good output. south, and in that part.of the basin there is ,;& only one conveniently situated for quarrying. amount of zircon, epidote, and a few other min-

Mr. Chandler reports that north of Beaver larger bed lower in the section, which has been Amphihole·8ckist.-Amphibole.schist occurs at erals. Gold is generally found more or less 
Hill, in sec. 26, T. 26 S., R. 13 W., a drill hole traced northwest and southeast for about a number of points in the southern part of the abundantly, and platinum with iridosmine is' 
was sunk 550 feet, showing a disturbed condition miles. Part of the coal in this latter bed is o£ quadrangle, but Bandon is the only point where locally found in recognizable quantities among 
of the rocks and no coal. The Southport coal good quality, but, like the associated strata, it i~ I'it is quarried for any purpose. Tupper Rock, at I the heavy concentrates. These metals should be 
was opened at several promising points in sec. 22, generally soft and inclined at a. high angle. At· Bandon, is a prominent ledge whicl.l once reached looked for. In some cases they may be so abun· 
aud if the coal is found where drilling was going first this coal was regarded as the probable eqnivj' nearly 100 feet above the general level of the· dant as to pay for saving. 
on, as is expected, this portion of the coal field alent of the Newport coal, but later investigations plain on which the upper part of Bandon is loca· The gold in the black sand is derived imme· 
will be opened up. tend to show thut it lies far below the Ne,yport ted. It was an attractive feature, affording a fine I diately from the Eocene shales and sandstones by 

Near Coos City, 'V. A. Maxwell was sinking a bed. These two large beds occur nearest toge'~Br outlook along the coast, but now it has been ': the concentrating action of the streams and waves, 
prospecting shaft, which was do\vn about 250 feet, in sec. 10, T. 27 S., R. 14 \V.) where their but- largely blasted away and removed to build the I and originally it was derived from the older rocks 
and it was expected that the Henryville coals crops are about a mile apart and each has/a·'dip jetties at the mouth of the Coquille. Although of the Klamath Mountains. Garnets and epidote, 
would be reached. of 80 0 E. On this basis, if the beds are not the loss of this prominent ledge is to be greatly usually so abundant in the black sand, are con· 

A promising prospect has been recently opened faulted, about 5000 feet of strata lie between, deplored, no better rock for the jetties could be I tained mainly in the amphibole-schist, sllch :\s 
along the eastern border of the Reaver Slough them. If it is so far below the Newport bed and I found. that of Tupper Rock, and it is possible that more 
Ra~in near tbe mouth of Coos Hiver, in sec. 4, '1'. widely developed, it may underlie the whole of CLAY. or less gold also occurs in these masses, ILlthough 
26 S.) R.12 W. rI'hree beds are exposed, but the I the 'Vestport arch. It has not been definitely Clay is more or' less abundant at mauy points no well·defined auriferous veins have as yet heen 
middle one is of most importance. It is known recognized in any other part o{ the coal field I in the alluvium, but appears to be used only at discovered in them. 
as the Lillian and has the section shown in fig. 7. ; beyond that already noted, although it is prob· Myrtle Point, where it is employed in the manu· 
Coal from this mine is well spoken of by local I able that it may yet be positively identified I facture of tiles and brick. .Tanuary, 1901. 
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U, S. GEOLOGICAL SURVEY 
CHARLES D. WALCOTT 

DIRECTOR 
20' 

----

.. "'" "g,.. 

~~~='-' ~ t 0 .~ 

Umtour iotervallOO fe et . 
.IIan. ...... ,,-.n. ___ I,,-...l . 

ORE GO N 
(COOS CO .) 

coos BAY QUADRANGLE. , 
fl.lIW, 1240&30' 

RELIEf' 
(prinbJdu..l.rowlf j 

[EJ 
Lakes and 

ponds 

CULTURE 
(prin&t>dm~) 

tB 
!Wads ~d 
b uilding. 

[2lJ 
P!;VB.te and 

~<.ndalY l'Ofl.JS 

[JJ 
"C:S.tmrnlibip and 

secnonlillell 



~OL0 : l(~AL URVEY OR.EGON 
' I ARl,E ~ "vAl, :O'T'T 

iJ_RE"TOR 

C\",Colll ' iu!.',...-"llOOti-d 

LEG EN 0 

SED!MENTARY ROCKS 

, 
I I lo~,l:,~~u I 
~ (,.""d"'",,,,,,,,,~~) 

J. 

IGN EOUS ROCKS 

:;~;cir=) 

[:T6,J· 
[JJ;3J. 

Basalt. 
(W>l~r· 



l . l < )LC_:I(~AL :JRVEY OREGON 
}_ WAL O'f~ 

~'tl:. 'TOR 

. , 

LEGEN 0 

p, l 11 

Ep 

Pulaski 
LO'''''Ul tinn 

_""n .... ~ and .Aak) 

Km 

IGNEOUS ROCXS 

.~~;;i::i:J 

f!"1j;;;,;::.d "'~,., uf -~'",M .... J 

, ~t.."ru~":.nr.Io<w 

$ "<>''-''>r!k''.~l''",*" 

~(,<)[lllUm"s 

x Co al prospo '<"(" 



u. S. GEOLOGICAL SURVEY 
CHARLES D.Wl\LCOTT 

DIRECTOR 

• 0 

Ed'tiorl e>f May 1901 

OREGON 
(coos co.) 

COOS BAY QUADRANGLE 
,,';=---.;-~':';"-ii4·O&30· 

LEGEND 

SURfiCIAL ROCKS 

Pa' 

AJluvl:1L1U 

I:>f)"Ihp<U>d~"'#t.-~ 
r-~~ 

I v.;rtwa<'~and~"w 
~""-t-h4~ 

$ R",,-~,"",I.,,.,tiI/,d,. .. ,,, ... 

Known 

rol";=~~ 



FIG. B.-SE01'ION OF COAIrBIt.!.RIN" ROCKS OX PEAN It CO.'~ PROPERTY, Smo. Q, T. 

j 

I 
Y'"m.'.'.''.'.".''' 

(;]"'Y 

Clay 

I"'"'''' 
I,Hhale 

I·",,", .. 
fHand'(lne 

'l ~haly ,and.ton" 

t .l'~nleand coal traces ~'o" 

I::::::::: 

I 
l "'"" 

SEOTIONS OF OOAL-BEARING ROOKS IN 0008 BAY QUADRANGLE. 

SCALE ()~' GENERAL SECTIONS: 1 lSCR ~ 100 FEET 

SCALE OF DETAILED COAL SECTIONS: 1 TNCH_lO FEET. 

BEAVEH SLOUGli BABIN. 

r flandswne 

\ Mnd,tone 

I""""""" 

... ___ .----'--1_ 

I 

I· .... ··"··,, .. ,'·'·, .. ,· 
"""("u,,l 

&Y'bDny,'oaL 

I
---.... ~····--

lrIG. 1l.-SmC1'ION OF liARlW AND STEVA <;"Ar.~ !lEAR GI.AS[WW FIG. 12.-8=01< OF (lOAL-BEArnN" ROCKS 21 MILES lOoll1'''''AST OF C"Ar.~DO. NEAR LINg BETWEEN SEOS. 12 ,,"D 13, T. 27 S., R. 13 W. 

II 

I 

I ""yo. 

1'",1\"" • 
{ """ 

r ............•.•. ",,,gOO'~ "oal. I"","" 
lW,"",,1. 



Clay " I I "'""' 
Shaly,,,nd -=-

Fw 23_-POI~" B~TW".,,< ~ORTH AND 
HAYNES SLO~G"8 IN SECTION al 

I·····,·,···· ~"'''~·I~< Clay 1" 

bandOione ,Y' .~ ",'" "' __ Clay, 1" 
Clay 1" 

C]a;ef'haleo" ... 'l'orul thio;nC,",.' 7"_ 
~I" ~o,,)' eM\. 

~alld'tQt," 'll\i,\'.\,,:';,.;ji 

NR\YPORT BASIS, 

SECTIONS OF COAL-BI£AIUNG ROCKS IN COOS BAY QUADRANGLE. 
SCALE OF GENERAL SECTIONS, 1 INCH _ 100 FEET. 

SCALE OF DETAILED COAL SECTIO:SS' 1 INCH-10 FEET. 

liRA VBR Sr~OUGH BASIN (OONTINL"ED). 

FIG. 19.-BEAVltR HILL CO.!.L AT "Nil 
OF Nv. 4 GANGWAY. 

I · ,~, '~,,~":'"'' I-~ ",~, :::., 1--
paHiM 6 lled.treAk l' 

ned,treak I 34 eOR! 

"artII'" , 
PaThng 8 

ShalY"'~tone -=-_= 

I"""",,"' ;;;' """:"';: I·"·~~ ::::: 
'Jotaithiekn''',8'S''. 4lliJ1rtbi~:a~i 

W:·);\:·_"~!f!l 

FIG. 21.-KlGHT COAL IN FERREY"S 
>!,,"" AT RIVERTO~. 

'm","""," 11-I'arn~~".~l.'~~~. -- «"cool 

24"coal, 
Clay _"",, __ ~_ 

~hale 
l'artlng 
l',,'tltLg 

FIG. 2\I,--W"ltTH'S COAl. N~AR Coos 
R'VlCRCIUA''''RY. 

." lii'/" :::::,:::: ~~~'~.,KI~~ ~.~~,;:::,~ 
-== Shale =~-= 

'l'ot~l thlcka"s',S'lO .• ". 

FIG. :l3.-SmTa's COAL NEA.R Co"," 
R,,'"'' CREAMERY 

SOUTH SLOUGH BASIN. COQl:1LLFJ BASIS. 

-SkCTIO" 01' COAL-DEARING ''''eKS Al' COQUILLE. 

1"" hony cOAl • I ....... 
3U",.oal,I.,,,YlllIOlrer 

part. 

I.
"" .. '· ..... ''"'''''''"."''''· I 

11""o~1 

I 

I 
Fw ~-~l~:t:~:!:~~"""' I 

1_.··.·"·.·.,, .. ,_.,_". ~';:~,M' if----~~----II 
=0-"'- FIG. {".-SECTION OF C()AL-BK""'NO ROCK~ IN THE VICINITY OF HARLOCKER Hn,1" 4 MILES SO\l1'>f 01' Oo«en ... ". 

FIG. 3R 80UTliW~8TER" l'A"T OF 
SEc.2,T,2'S.,RJ4W 

I 'o;:;~~',~;:~ ,,:::~,M"1;'·ls ... " 

~ cllipl,",y'hale~_ 

86",",00<1,,00,l. 

.. ,.. 1'-<· "'. 
'IQtaltlnelmO,,",'l'I". 

I ::::::"""" I-=~ "';""',,,m' 
""","~' I " " 
!IS toaj 

San<l.y,.la) - = 

iotalth!kne" lotalth'cknMS. 

• 
I.,.,"''''''''''· 

J, S. DILLER, 
Geologi&t. 



INFORMATION CONCERNING 

TOPOGRAPHIC AND GEOLOGIC MAPS AND FOr,IOS 

AND OTHER PUBLICATIONS OF TIlE GEOLOGICAL SURVEY 

CAN BE RAD ON APPUCATIQN TO 

TIlE DIREOTOR, U. S. GEOLOGICAL SURVEY, 

WASHINGTON, D. C. 




