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F O R E W O R D  

Although portions of Coos County were geologica l ly mapped as early as 
1 901 , the first comprehensive survey was begun in the late 1 950's by Prof . E .  
M .  Ba ldwin and graduate students in the Department of Geology a t  the Univer­
sity of Oregon . The Coos County Commission , recognizing the need for a report 
that wou ld provide the basic scientific information needed for future p lanning, 
assisted the project through financia l grants . 

Gold was discovered on the southern Oregon beaches in 1 852 and mining 
was carried on sporadica l ly for many years . The coasta l b lack sands south of 
Coos Bay and near Bandon contain, in addition to gold ,  undetermined quan­
tities of chromite, iron, p latinum , and titanium . Coa l mining at Coos Bay 
began in 1 855 and continued unti l  soon after Wor ld War I I .  Oil and gas dis­
coveries in Ca lifornia during the early  1 900's eventua l ly replaced coa l as a 
prime energy source in the west . Probably an additiona l 50 mil l ion tons of 
recoverab le  coa l in the Coos Bay area is available if coa l once again shou ld 
occupy a competitive economic position . 

This report, the second in a series of county reports being published by 
the Oregon Deportment of Geology and Minera l Industries, represents the com­
bined efforts of many peop le  to show c lear ly for the first time the geology of 
the whole  of Coos County and its minera l potentia l .  I t  shou ld serve as a usefu l 
guide in the development of inte l ligent land-use planning and zoning ordinances 
in th is region during the coming years. 

R • E .  Corcoran 
Oregon State Geologist 

June 1 973 
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I N TR OD U C TI ON 

Th e purpose of  th is report is to  provide a geo logic mop and a discussion of the geology and 
mi neral resources of Coos County, Oregon . Such basic data ore essentia l for l ong-range pl anning . 

T he geol ogy section describes the surfi cia I deposits and bedrock units of the county . Together 
w ith the geo log ic  mop i t  provides a comprehensive p icture of the basic geol ogy of t he area . The sections 
deal i ng w ith coo l , o i l  and gas and m inera l wea l th outl i ne in more deta i l  the natural resources of the 
county . 

Previous work 

Much of the early geo log ic  work in Coos County was done by J .  S .  Di l l er ,  who first d iscussed 
the Coos Boy coo l fie ld  in 1 896 and more comp l ete l y  described it in 1 899 . The Coos Boy fol io (D i l l er ,  
1 90 1 ) and the Port Orford fol io ( 1 903) i nc l uded oreal  and geo logic maps and structural cross sections of 
ports of the county . Later information on cool and metal m ining in  this area was publ ished by Di l l er 
and P ishel ( 1 9 1 1 )  and by D i l l e r  ( 1 91 4) .  

The Fossi l Poi nt fauna was stud ied by Dol l ( 1 909) .  Arno ld  and Hanniba l  ( 1 9 1 3), Howe ( 1 922), 
Schenck ( 1 927, 1 928) , Turner ( 1 938),  and Weaver ( 1942) discussed the Cenozoic faunas and ages of 
strata i n  Coos County . Broader stud ies of western Oregon by Smlth and Packard ( 1 9 1 9) ,  Harrison and 
Eaton ( 1 920), Washburne ( 1 91 4) ,  Hert l e in and Crickmoy ( 1 925) and Weaver ( 1 937) ind irectly discuss 
the Cenozoic stratigraphy of Coos County . 

Stud ies by D i l l er ( 1 907), Louderback ( 1 905),  K nowl ton ( 1 9 1 0) ,  Anderson ( 1 938) , Wel l s  and 
others ( 1 949), Wel l s  and Wal ker ( 1 953) deal in port w ith t he o lder rocks in the southern port of the 
county . 

During Worl d War I I  considerabl e attention was pa id to the chromite in the beach sands (Griggs , 
1 945) and the coa l deposits (Al l en and Ba l dwin ,  1 944 , and Duncan 1 953) . 

I n  l ater studies Wel l s  ( 1 955) and Wel l s  c:md Peck ( 1 96 1 )  inc l uded Coos County in geologic mops. 
Dott ( 1 966-b) discussed the petrography and mode of deposition of the Cool edo Formation and Koch 
( 1 966) discussed some of the brooder aspects of Mesozo ic  sed imentation . Bal dwin ( 1 966) discussed various 
aspects of Coos Boy geol ogy, and Snave l y ,  Wagner and Macleod ( 1 969) devel oped a regional p icture 
for the Cenozoic basins of deposit io n .  Dott ( 1 971 ) mopped and discussed the compl ex geol ogy of on 
adjacent area immediate ly  to t he sout h .  Bal dwin ( 1 969-a) mopped the Myrtl e  Point area and Bal dw in  
and Hess ( 1 97 1 )  mopped the Powers quadrangl e ,  

Geology students a t  the University o f  Oregon  mopped segments of Coos County in  a series of 
mopping projects which were supported in port by Coos County and were d irected by the senior writer 
o f  this report . They inc l ude Stephen Born ( 1 963),  L .  K . Burns ( 1 964) , J .  Eh len  ( 1 969), R .W .  Fairch i l d  
( 1 966), P .  D .  Hess ( 1 967) , N .  P .  Johannesen ( 1972), R .  C .  Kent ( 1 972) ,  M .  L .  K l ahn ( 1 967) , A .  E .  
B .  K rans ( 1 970), L .  B .  Magoon ( 1 966), E .  B .  Ne l son ( 1 966) , R .  L .  Ph i l l ips ( 1 968) ,  J .  0. Rud ( 1 97 1 ) ,  
and J .  K .  Trigger ( 1 966) . The  present study represents a cul m i nation of  their work and add itiona l  work 
by the sen ior author . 



2 G EO LOGY A N D  M I N ERAL R E S OU R C ES OF C O O S  C OU N TY 

Authorship end ac know ledgments 

This bu l l etin is the product of a lmost 30 years of geo logic mapping in southwestern Oregon by 
the senior author, Professor Ewert M .  Ba ldwin , Departm ent  of Geo logy , University of Oregon . It a l so 
incorporates a great dea l of informa tion accum u lated by num erous graduate students working under his 
direction . Their contributions ere appreciated; their works ere cited in the text a nd l isted in the bib­
l iography . 

The text was written as a joint effort between Professor Be ldwin and various mem bers of the 
Oregon Department of Geo logy and Minera l Industries . Geo logy was written by Ewart Ba ldwin and 
John D .  Beau l ieu; meta l l ic end industria l minera l sections were written by Len Ramp; aggregate and 
crushed stone by J erry J .  Gray; oi I and gas by Vernon C .  New ton , J r . ;  and the section on coa l by 
Re lph S .  Meson .  

The editing end revising of this co l lective effort, together with typing and prepara tion o f  the 
camera-reedy copy for pub l ication, ere the work of Margaret S teere, Caro l Brookhyser , and Ruth 
Pcv la t .  Cartography was by Steven Renoud a nd M .  E .  Lawson .  
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G E OGRA PHY 

Location 

Coos County covers approximate ly  1 , 600 square m i les  of rugged to moderate terra in al ong the 
southwest Oregon coast (Figure 1 ) .  It l ies between l ati tudes 42°40 ' and 43°35' and longitudes 1 23°40' 
and 1 24°30 ' . The county is s ituated part ly  in the northern K l amath Mountains,  a complex region of 
Mesozoic  rocks , and part ly i n  the southern Coast Range, a region of l ess deformed ear ly Cenozoic  flows 
and sed imentary rocks . 

Popul ation and transportation 

Accord ing to the census, the 1 970 population of Coos County was 56,5 1 5 .  T his compares to a 
total population of 54, 000 in 1 960 and refl ects an  overal l increase of 2 . 8  percent in that ten year period . 
The populat ion  is centered around the Coos Bay area where the major communit ies inc I ude Coos Bay 
( 1 3, 446) ,  Coqui l l e  (4, 437) ,  and North Bend (8,553) . The community of Coos Bay experienced a 90 per­
cent ga i n  in  popul at ion between the years 1 960 and 1 970 l arge ly  as the resul t of the annexation of Empire 
and Engl ewood . Communities e l sewhere in the county have undergone l osses of popul ation in recent years, 
i nc l uding Bandon ( 1,832) , Myrtl e  Poi nt (2, 5 1 1 ) , Eastside ( 1 , 380) and Powers (842) . 

The Southern Pacific Rai l road connects the ports of Coos Bay and North Bend and the communities 
of Coqu i l l e  and Myrtle Poi nt to the rai l  road network to the east . Coos Bay and North Bend are major 
ports specia l i zing in  the shipp ing of timber products . U .  S .  H ighway 1 0 1  traverses the l ength of the 
county c lose to and para l l e l  to the coast except i n  the area between N orth Bend and Bandon,  where it 
l ies a short distance in land . H ighway 42 extends eastward from Coqu i l l e ,  the county seat , and a m inor 
h ighway connects the central part of the county with the community of Powers s ituated in the southern 
part of the county . 

A network of county roads ,  genera l ly restricted to the stream val l eys, serves the inhabited parts 
of the county and private l ogging roads penetrate the l arge sections of t imberland that are concentrated 
primari l y  a l ong the eastern edge of the county . The Coos Bay Wagon Road is of h i storica l interest , for 
it was the p ioneer route which l ead from Coos Bay in l and through Sumner, Fairview , McKi n l ey ,  Dora, 
and S itkum to the Roseburg area when most other transportation was l im ited to boat and barge traffic to 
the head of tidewater in the various estuar ies . The history of the development of Coos County is given 
by Dodge ( 1 898) and by Peterson and Powers ( 1 952) . 

C l imate and vegetation 

Owi ng l arge ly  to the moderating infl uence of the Pac ific Ocean ,  the c l imate of Coos County is 
moist, marine , and temperate . The winters are cool and wet , and the summers are characterized by dry 
periods and intermittent ra i n .  The annual ra i nfa l l  ranges from approx imatel y  60 inches to 1 00 inches, 
depending upon specific  l ocation and the particu lar year . The annual ra i nfa l l  for N c;>rth Bend is  62 i nches 
w ith greater than 1 0  inches fal l ing in both December and January . 

The abundant rainfa l l  supports a dense growth of forest and brush on the gent le to moderate s lopes 
throughout much of the county . On some of the steeper s lopes in the southern part of the county , certain  
types of oaks and shrubs are more able to  tolerate the  shi ft ing water tabl e characterist i c  of those areas .  
Some of the more borren s lopes are under la in  by active sl ides or  by exposures of certa i n  types of i nfert i l e  
rock such as  serpentinite . 
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.'1 
Figure 1 .  Index map of Coos County showing location of main geographic features . 



G EOGRA PHY 5 

Re l ief and drainage 

The terra in  of Coos County r ises from sea level along the coast to 4, 3 1 9  feet on Mt . Bol ivar in the 
rugged K l amath Mounta ins Province in the southern part of the county . E levations along the western edge 
of the Coast Range to the north are somewhat lower, averaging 1 ,600 feet in the B lue Ridge area and 
peaking at el evations of 3 , 66 1  feet at Bone Mounta in ,  3 , 294 feet at Kenyon Mounta in ,  and 2 , 241 feet 
at Coos Mounta i n .  

The slopes are steep and the ridge tops are characteristical ly  narrow and sinuous .  N ear tidewater, 
the val leys are broad and flat owi ng to the r ise in sea l eve l and consequent val l ey flooding and sedimen­
tat ion which accompanied the mel ting of the continental ice at the close of the I ce Age . Were it not for 
these events the val l ey bottoms woul d be exposed , reveal ing a terra in  much l ike that observed above sea 
l evel today . 

The southern part of the county is drained by the Coqui l le River and i ts principal tributaries, which 
include the South Fork which rises in  Eden Val l ey, the Midd le  Fork which rises east of  the county border 
i n  Camas Val ley, and the North and East Forks which rise along the eastern marg in  of the Coast Range . 
The northern part of the county is drained by the Coos River and its tributaries ,  includ ing the Mi l l icoma 
R iver and several sma l ler  streams such as Haynes, Larsen, Tenmi l e ,  and Eel Creeks . 

The coastal p la in  is as much as 4 mi les i n  w idth and consists of low mar ine terraces (F igure 2) . 
North of Coos Bay the terraces are largely covered by sand dunes; the smal ler  dunes are active , but the 
o lder dunes are stab i l ized by pro tective vegetation . The terraces south of Coos Bay genera l l y  are higher 
than those to the north and are free of dunes . Logging operations have removed much of the forest cover . 

Along the val leys many of the t idal flats are protected by tidal gates in the l evees. During the 
rainy season , however, broad val leys such as that of the Coqui l le R iver are flooded by local runoff and 
the accumulation of rai nwater .  

I n  many of  the low-lying areas, natural levees have developed where the swifter sediment-laden 
floodwaters of the channel sp i l l  onto the relatively quiet water of the flood pla ins and drop the ir sedi­
ment . The levees are marked by the rows of trees and shrubs which I i ne the edge of the channe l s .  Because 
of the ir relatively high elevation within the flood p la in natural l evees are commonly  used for homesights . 

Where a l l uv iation has not complete ly fi l l ed al l of the drowned val leys, swamps and marshes, as 
those near Myrtl e Po int and e l sewhere , occupy sign ificant portions of the val l eys . North of Coos Bay , 
l arge lakes such as Tenmi le  and Eel Lakes occupy drowned stream val l eys that are sti l l  al l uv iating . The 
principal difference between large lakes such as these and the bays I ies in the volume of water de l ivered 
by the entering streams . The flow of the Coos R iver is suffic ient to maintai n a channel to the sea at Coos 
Bay whereas the flow of Tenmi l e  Creek, which empties into Tenmi le  Lake , is i nsufficient to maintain 
such a channel • 

E lsewhere in low coastal areas, shifting dunes border sma l l  bodies of water which represent trapped 
runoff or the intersection of local topography with the water tab l e .  

The jagged coast l i ne at Cape Arago was produced by wave erosion o f  t i l ted sedimentary rocks . 
Hard sandstone beds form steep c l iffs or pro ject i nto the sea in long para l le l  ribs , Less resistant layers 
have been gouged out to form sma l l  bays. Arches and sea caves are some of the other erosional features 
that have developed in this part of the coast (F igure 3) . 

Coos County, with its expanses of wooded h i l l s  and numerous coastal and inl and attractions, rei ies 
on the t imber and tourist industries for its economic l i vel i hood . Of significance a lso is the production 
of agricultural products . 

Forestry: Approximate,ly 900, 000 acres of Coos County , 87 percent of the total land area , are 
devoted to commercial forests . The acreage is equa l l y  divided among pub I i c ,  smal l private , and forest 
i ndustry ownership . The majority of the standing saw t imber i n  the county (55 percent) is located on 
publ i c  l ands as opposed to 29 percent on forest industry l ands and 16 percent on sma l l  private plots . The 
increasi ng dependence of the forestry industry on  pub I i c  l ands in the future is evident . 



6 GEOLOGY AND MINERAL RESOURCES OF COOS COUNTY 

F i gure 2. Morine terrace at Bandon was form ed at time of h i gher sea 
leve l .  Bedrock was p laned off by wove erosion and sand was 
deposited over the surface. 

F i gure 3 .  Jogged shoreline near Shore Acres, Cope Arogo. Arch and 
collapsed sea-cove roof ore in lower Coo ledo Formation. (Photo 
by Word Robertson) 
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The average annual t imber production for Coos County is 585 mill  ion board feet; the average 
annual val ue of manufactured timber products is $60 m i l l ion .  More than 6, 000 persons are emp loyed in 
the timber industry, and the i ncreasing demand for wood products around the wor ld  insures the hea l th 
of the industry in the future . 
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Tourism and recreation :  With i ts scenic coasta l stretches and abundant streams ond l akes Coos 
County is among the more popular  recreation areas of the state . Tourism is the second l argest ond fastest 
growi ng industry in the county . More than 45 m i les of the shore l ine are devoted to state and county 
parks and waysides . 

Much of the tourist industry is indirect ly the resul t of the fishing potential of the area . Sa lmon 
fishing draws 37, 000 anglers to the county annual l y .  Auxi l liary boat equipment , fishing gear , gas and 
o i l  account for annual expenditures of $2 mi l l ion . 

I n  recent years , thousands of s ightseers have been turned away for lack of adequate overnight 
faci l ities , causing considerabl e  loss of input to the economy . With the continuat ion of national trends 
in income,  leisure time , and desire to travel , the further growth of the tourist industry in Coos County 
is assured . 

Agricul ture: Approximately 24 percent of the land area of Coos County is devoted to farm 
ownership,  chiefly farm woodlots and pastures . I n  1 964 there were 1 , 058 farms in the county , a decrease 
from previous years, which was in keep ing with national trends . 

Dairy products accounted for half the agricultural income, bringing in $3 . 5  mi l l ion in wages . 
L ivestock marketing,  i ncl uding catt l e ,  cal ves, sheep, wool , and pou l try , accounted for an additional 
$2 m i l l  ion in  1 967 . Crops inc l ude cranberries, fruits,  hay, nursery and greenhouse products, and farm 
forest products . The cranberry industry grossed $822, 000 i n  1 967 . 

F isheries: Coos Bay produced 1 6 , 666 , 1 74 pounds of fish and shell fish in 1 967 to rank second to 
Astoria in that industry in the state of Oregon . The major types of fish incl ude coho and chinook salmon , 
crab , shrimp, tuna , and bottom fish . There are 450 commercial fishermen and 700 fish processors employed 
i n  the county . Ava i l ab l e  for future harvesting are sign ificant quant ities of saury, hake,  anchovy, tanner 
crab , and b lack cod which rema in  untapped owi ng to the present l ack of adequate markets and adequate 
harvest ing techniques . 

Mineral resources: Some of the earl iest considerations of the geology of Coos County came as a 
resul t of interest in gold and coa l . Gol d  was discovered on the southern Oregon beaches i n  1 852, and 
the earl iest beach m in ing on record was at Wh iskey Run , a few mi les  north of the mouth of the Coqui l l e 
R iver (Dil ler,  1 903) . Gold was discovered in Johnson Creek, a tributary of the South Fork of the Coqui l l e 
R iver ,  i n  1 856 (Di l l er ,  1 903) , and min ing continued for many years . On a trip into the Johnson Creek 
m ines, John Evans supposedly discovered the famous Port Orford meteorite (see Henderson and Do l e ,  1 964) . 

I n  addition to go ld ,  the coastal black sands deposits south of Coos Bay and near Bandon also 
conta in undeterm ined quantit ies of chromite ,  iron,  pl atinum, and titan ium . Eventual production ,  however , 
must successfu l l y  meet the probl ems posed by overburden , land use pol icies, and l ittoral hazards such as 
w ind ,  waves, and t ides , 

Coa l was discovered near Empire i n  1 854 and in 1 855 a mine was opened immediate l y  southwest 
of the town 0f Coos Bay in the now largely abandoned Coos Bay coal fie ld .  Demand for the coal in the 
foreseeabl e future appears m in imal in  view of the excel lent port facilities and consequent ready avai labi l ity 
of  oil . However, with the depl etion of other energy sources, coal may once again  occupy a position of 
economic importance . There are probably an additional 50 m i l l  ion tons of recoverab l e  subbitumi nous 
coal in the fie l d  as compared to the total production to date of 2 . 5  mi l l ion tons . 

N ine exploratory oil wel l s have been drilled in the Coos Bay area . Three of the we l ls penetrated 
to depths in excess of 5, 000 feet . AI though there were a few minor shows, there has been no product ion .  

A substantial supply of  fresh ground water was discovered i n  the sand-dune area north o f  Coos Bay 
(Brown and Newcomb ,  1 963) . T he grouhd-water body extends throughout the area of the sand deposit 
and saturates the sand from the water table down to the underlying impermeable bedrock of the Coal edo 
Formatio n .  
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G E O L OGY 

by E .  M .  Ba ldwin  and J .  D .  Beau l i eu 

D e s c r i p t i o n o f  G e o l o g i c  U n i t s 

A w ide variety of bedrock un its ranging i n  age from Mesozoic through PI iocene under! ies Coos 
County (Figure 4 and P lates 1 ,  2, and 3) .  The Mesozoic units inc l ude al tered basalts,  eugeosyncl ina l  
turbidites, she If  deposits of  conglomerate , sandstone , and si l tstone , and a variety of intrusions . I n  order 
of decreasi ng age , the fol l ow ing un its are recogn ized: Rogue Formation ,  Gal i ce Formation, serpentin ite, 
diorite intrusions, Otter Point  and Dotha n Formation , R idd le  Formation and Humbug Mounta in  Cong lom­
erate, and Days Creek Formation . Composi te th ickness for the M esozoic units i s  approximate l y  10 mi les .  

The Eocene units consist primar i ly  of turbidite sandstone and s i l tstone assigned to the Roseburg , 
Looki ngglass, F lournoy, and Tyee Format ions and the E lkton S i l tstone . Basal t  makes up the lower part of 
the Roseburg Formation . The l ate Eocene and earl y Ol igocene sha l lower water deposits i nc l ude the Bate­
man, Coal edo , Bastendorff, and Tunnel Point Formations . Exposures of unnamed M iocene beds and the 
PI iocene Empire Formation are present l oca l l y  in the south Coos Bay area . Total composite thickness for 
the Tertiary units a l so approximates 1 0  m i les . 

Rogue Format ion 

The Rogue Formation is composed of al tered Mesozoic volcanic rock and is  exposed as a thrust 
sheet in the area betwee n  Mt . Bo l ivar and Saddl e Peaks near Eden Va l ley (Bal dwin  and Rud 1 972) . 
Wel l s  and others ( 1 949) origina l l y  mapped sim i l ar appearing rocks as Gal ice Formation in the Kerby quad­
rang le  to the south . Later Wel l s  and Wal ker ( 1 953) assigned 1 5 , 000 feet of equival ent vol canic strata 
to the Rogue Formation in the Rogue River Canyon west of the community of Gal ice . Wel l s  and Peck 
( 1 96 1 )  assigned the vol can ic rocks in Mt. Bol ivar to the Dothan Formation . 

The overal l sequence of strata maki ng up the Gal ice and Rogue Format ions probably constitutes 
part of an ophiol i te assembl age in which vol canic and intrusive rocks dominate low in the section and 
sedimentary rocks dominate high in  the se ction .  In  a broad sense the sma l ler  bodies of  vo lcanic rock 
which are interfi ngered with the sediments of the Gal ice Formation are probably analogous to the Rogue 
Formation, but are best treated stratigraph ical l y  as part of the Gal ice Format ion . As discussed by Irw in  
( 1 960 , 1 964) , Ba l dwin  ( 1 969) ,  and Hotz (1969) the Rogue Formation and  associated i ntrusive and sedimen­
tary rocks probabl y  were thrust westward relative to the younger under lying Dothan Forma tion . 

Greenstone associated with the Gal ice Formation and mapped by Bal dw in  and Hess ( 1 97 1 )  near 
Johnson Mountain may be equiva lent to the Rogue Formation . At Rusty Butte about six mi les west of Johnson 
Mountai n  the vol canic rock occupies the center of a syncl ine in the Gal ice Formation , a relationship 
which appears to pl ace it near the top of the formation ,  however .  I n  contrast, the type Rogue Formation 
a long the Rogue River appears to l ie at the base of the Gal ice Formation; both units dip eastward and the 
Gal ice exposures l ie east of  the Rogue Formation . 

According to Rud ( 1 97 1 ) , 
"The Rogue Formation in the Saddle Peaks area is made up of basa l tic flows and breccias that 
have been hydrotherma l l y  a l tered . These metavo lcanic rocks are cal l ed greenstone because 
of the abundance of green minera l s ,  most ly  ch lorite . Vesicular and amygda loidal  structures 
are present a long the top of flows . The fresh surfaces of the rocks exhibit a greenish-gray 
color and conspicuous phenocrysts of augite and plagiocl ase in a m icrocysta l l ine groundmass . 
Ep idote occurs in ye ins and amygdule be l ow Saddl e  Peaks . 

"The fel dspar ranges i n  composition from An25 to An36 and is distinctl y zoned.  The p lagio­
c lase , rangi ng in size up to 4 mm in length ,  has a tendency to occur as glomerocrysts and 
m icro l ites. Composition of t he m icrol ites was not determined, due to the i r  smal l size , l ack 
of twi nni ng, and al teration . An effect of the hydrothermal a l teration can be observed by 
the seric it ization of approximate l y  50 percent of the p lagiocl ase . 
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"The mafic constituent in the specimens exam ined was a pyroxene that was identified as 
augite . The subhedral augite occurs as phenocrysts ranging in size up to 2! mm in length 
and as constituents in the groundmass . Approximate ly  90 percent of the pyroxenes contain 
magnetite i nc lusions. Subhedral magnetite is al so scattered rather evenly throughout the 
samples and occurs both as phenocrysts and in the groundmass. 
"The ground mass of these rocks inc! udes plagioclase fe ldspar, c l i nopyroxene , gl ass, chlorite , 
and magnetite . Approximate ly  40 percent of the groundmass is p lagioclase and approximatel y  
1 5  percent i s  composed of magnetite . The cl i nopyroxene has been chloritized, so i t  i s  difficult 
to estimate the percentage of these consti tuents in  the groundmass . "  

The above assignment of the vol canic exposures between Mt.  Bol ivar and Saddle Peaks to the 
Rogue Formation represents a refinement of earl ier mapping . On the geologic map of western Oregon ,  
Wel l s  and Peck ( 1 961 ) map the above exposures a s  part o f  the Dothan Formation . Baldwin ( 1 969b) ,  Rud 
( 1 97 1 ), and Ba ldwin and Rud ( 1 972) show, however , that the above exposures are probabl y  part of a 
thrust sheet composed of the Rogue Formation which was thrust westward rel ative to the underl ying Dothan 
Formation and Myrtle  Group . Subsequent fault ing and erosion has obscured the relationship with the 
Rogue exposures to the east . 

The Rogue Formation is Late Jurassic in age and presumabl y  is in part age equiva lent to the Gal ice 
Formation of l ate Oxfordian and K immeridgian age . Recent mapping reveal s  a l so that the unit loca l l y  
contains dioritic and gabbroic intrusions , a feature which suggests a subjacent and pre-Nevadan origin . 
Because the Rogue Formation over! ies the Cretaceous Myrtle Group in the west, thrust ing must have 
occurred in the Late Cretaceous or later . Bal dwin  and Lent ( 1 972) present evidence that some major 
thrusting occurred near the end of the early Eocene . It is uncertai n ,  however, when the actual bul k  of 
the thrusti ng took place; there may have been several stages of thrust ing . 

Gal ice Formation 

The Gal ice Formation consists of rhythmical l y  bedded sandstone and si l tstone and associated vol ­
canic rock; it crops out in the area surrounding Johnson and Bray Mountains south of Powers . The name 
was defined by D i l l er ( 1 907) in reference to exposures of dark gray sl aty argi l l ite a long Gal ice Creek 
and the Rogue River near the community of Gal ice.  

The sedimentary part of the Gal ice Formation is  composed of steeply dipping, dark gray, part l y  
fissi l e  mudstone and si l tstone i nterbedded with thin  beds of  fine-gra ined sandstone . I n  most pl aces dark 
gray argi l l ite is the predominate rock type . Wel l s and Walker ( 1 953) estimate a total thickness of approx­
imate ly 1 5 , 000 feet for the unit i n  the type area along the Rogue River . It is difficul t  to measure the 
thickness of the strata south of Powers, but 5 , 000 feet of sedimentary rock is probably exposed there . I n  
addition, 2 , 000 to 3 , 000 feet of vol canic rock apparently i ntercalated with the sedimentary rock is a l so 
inc! uded in the unit . 

The Ga l ice beds are extensive ly  fractured and faul ted and are riddl ed with vein deposits of quartz 
and cal cite . Diorite intrusions are widespread and are treated in the l iterature (Lund and Baldwin ,  1 969) . 
Some of the sedimentary strata a long the I ron Mountain road and along the South Fork of El k River consist 
of rhythmical l y  bedded sandstone which in some respects is simi l ar to that of the Dothan Formation . 

Bodies of al tered volcanic flow rock, breccias , and tuffs are associated with the sedimentary rocks 
of the Gal ice Formation at various l ocations inc luding Johnson Mountain ,  Bray Mountain , and the area 
a long the east slopes of Iron Mountain . At Johnson Mountain the vol canic rocks approach 2,500 feet in 
thickness and are separated from the sedimentary rocks of the Gal ice Formation by a body of serpentinite 
and possibly by faul ts of considerab le  magnitude . El sewhere to the east smal l er bodies of volcanic rock 
appear to be interbeclded with the sedimentary rocks . 

At Rusty Butte six mi les  west of Johnson Mounta in  the volcanic rocks occupy the center of a syn­
cl ine in the Gal ice Formation and appear to be rel ative ly  high in the sect ion . Al though some of the 
vol canic rocks here and e l sewhere may be equivalent to the Rogue Format ion , they are assumed to be 
interbedded with the Gal ice Formation and are treated as a part of that unit . The complex stratigraphic 
re l ationships of the two l ithologies consti tute a feature to be expected if the exposures represent a sea floor 
ophio l i t ic assemblage . 
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Lent ( 1 969) described the vol con ic  rocks in t he Gal ice Formation a long the South Fork of the 
Sixes River as fol lows: 

"Various shades of green typify the a l tered flow and pyroclast ic rock . F low rocks present 
uniform weathering surfaces w hich may or may not exh ibit large p lagiocl ase phenocrysts • • • •  

Gal ice flowrock is  fine -gra ined to porphyritic . Extremely a l tered pl agiocl ase phenocrysts 
(to 2! mm) are dominate ly cal ci c  ol igoclase (An25) ,  but the presence of granul ar a lb ite is  
suggest ive of a more ca l cic parent.  Pl agiocl ase occurs in  an interserta l to intergranular 
texture . C l inopyroxene is al most entire ly replaced by nematoblastic actinol ite and fibrous 
chlorite . I n  some of the larger grains,  pyroxene has been replaced by hornbl ende . Epidote 
and i ron oxides occur as i nterstitial m inera l s .  Ch lorite , a lb ite , quartz , and twi nned cal cite 
appear in scattered patches c lose ly  resembl ing amygdul es . Basa l t ic  hornblende in trace 
amounts is found as a brown p leochroic  core surroundi ng a c loudy a l teration zone . "  

The Gal ice Formation ,  I ike the Rogue Formation, is intruded by numerous diorit ic dikes and 
stocks (Lund and Bal dwin ,  1 969) , a feature characteristic of subjacent rocks but not present in post­
N evadan strata . A Late Jurassic age is i nferred for the un it . Dott ( 1 966-a) reported the discovery of 
Buchia concentrica of Late Oxfordian to m iddle  K immeridgian age in Gal i ce strata a long Sucker Creek,  
a tributary of Johnson C ree k .  

The Gal ice Formation was evident ly  l aid down in a rapidly fi l l ing trough a s  part o f  a thick sect ion 
of sedimentary and vol canic rock . Subsequentl y the rocks were severe ly deformed and i ntruded duri ng 
various pulses of t he Nevadan Orogeny . According to present thought , the tectonism may have occurred 
w ith in  a subduct ion zone separating the ancestral Pacific Pl ate from the K l amath Mounta i n  b lock of the 
ancestral North Amer ican P late . 

Serpentin i te 

Exposures of serpentinite are restricted primari ly to the southern part of Coos County and occur 
as large fl at -ly ing bodies and as narrow bands that apparently were squeezed up a long steep fau l ts .  The 
l argest body crops out at I ron Mounta i n ,  the eastern slope of which l ies i n  the extreme southwestern cor­
ner of Coos County . To the east a I i near body crops out a long the Powers-Agness foul t, which para I I  el s 
the South Fork 0f the Coqui l l e R iver . Other exposures of serpentin ite occur in Baker Creek north of 
Powers and at Johnson Mounta in . A relative ly  sma l l  body 0f serpenti n ite crops out east of Bridge a long 
Highway 42 , and another is located at Gravel ford along the North Fork of the Coqui l l e  River .  The 
l atter body is unusua l in that it appears to be entire ly surrounded by Cenozoic rocks. 

Serpentin i te is  a green to bl ue rock composed primari l y  of minera l s  of the serpent ine group 
i ncl uding ant igorite , chrysoti le ,  and l izardite . It is formed by the a l teration of ul tramafic rocks such 
as peridotite and commonly has preserved within it re l ict crysta l s  of o l ivine and pyroxene . The degree 
and type of a l teration varies with tectonic setti ng, a feature which is i nformative to the experienced 
geologist . For instance , bl ue-green serpent i ne is usual ly associated with shearing and is indicative of 
nearby h igh-angl e faul ts . 

Present theory mainta i ns that the peridotite from which the serpent in i te of southwestern Oregon 
was derived, represents upper mant le  material which emerged at the sea floor a long an ancestral sea 
floor rise and which was rafted eastward and emplaced along the west edge of the Cordi l l era during one 
or more episodes of l ate Mesozoic subduction (Coleman , 1 97 1 a , 1 971 b; Medaris, 1 972).  

Hydration concurrent wi th raft ing or thrusting a l tered the peridotite to serpent i ne .  I n  l ater 
tectonism the serpentine , owi ng to i ts i ncompetence , served as "tectonic carpets" over which thrust 
p l ates deve loped . In a regional sense many of the thrust fau l ts of southwestern Oregon are associated 
with signifi cant exposures of serpentinite; the broader sheets of serpentinite probably are so l es of thrusts . 

I n  some areas where. serpenti nization was fa ir ly compl ete , l ater tectonic stresses remobi l ized 
the serpe nti nite a l ong steeply dipping fau lts .  In these instances ( i . e .  a long the Powers-Agness fault)  
the serpenti nite crops out i n  l inear bands . The origina l  relationship of the serpentinite to the other 
bedrock is obscure and synthesis of the l ocal tectonic h istory is correspondingly difficul t .  
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In southwestern Oregon the first emplacement of the serpentin ite apparently was during the Late 
Jurassic Nevadan Orogeny . Some of the larger bodies are intruded by masses of diorite , al so of Nevadan 
age . Later stages of orogeny in the late Mesozoic Era and probably in the early Tertiary remobi l ized 
some of the serpentin ite along steep ly dipping faul ts,  In the project area some of the serpenti n ite is in 
contact with beds as young as middl e Eocene (Lookingglass Format ion) along the Powers-Agness fault  
near the South Fork of the Coqui l l e  River . 

Diorite intrusions 

Stocks, dikes, and si l l s genera l ly  of dioritic composition crop out in southwestern Oregon and 
have been described by Koch ( 1 966) ,  Dott ( 1 971 ) and Lund and Ba ldwin ( 1 969) , In south central Coos 
County , a smal l stock is exposed about three mi les from the mouth of Johnson Creek, and a broad dike 
makes up the summit of Granite Mountain and extends across Granite Creek into the south slope of Bray 
Mountain (Baldwin and Hess, 197 1 ) .  Larger bodies l ie to the west in the El k River dra inage and in the 
Upper S ixes River . Lund and Bal dwin ( 1969, p. 197) describe the Granite Peak pl uton as fol l ows: 

" I n hand sample the rock of the Granite Peak pl uton close ly resembles that of Pearse Peak . 
One sma l l  difference is in the color of the orthoclase, which in the rock of Granite Peak is 
pale  pink and readi ly identifiable because of its contrast with the gray p lagioclase . The 
most sign ificant difference in the rock is the extent of hydrothermal a l teration . The biotite 
has been a l most completely converted to chlorite and epidote , and the plagiocl ase has been 
considerably sericit ized, except for a thin,  c lear outer zone in most grains . Hornblende is 
general ly fresh l ook ing ,  but parts of some grains have been al tered to chlorite . The ortho­
cl ase has not been significant ly changed . The rock is cut by smal l vei nl ets consist ing main ly 
of quartz , and the presence of these ve inlets offers a c l ue to the reason why this rock is more 
i ntensely a l tered than rock in the other pi utons of the Pearse Peak type . "  

Several bedrock and pl acer gol d  mines are c lustered around the Granite Peak intrusive and are 
discussed by Di l ler ( 1 903 and 1 9 1 4) .  Mineral ization presumably accompanied empl acement of the pl uton . 

The Johnson Creek pluton was described by lund and Bal dwin ( 1 969, p .  197) as fol lows : 

"The rock of the Johnson Creek pl uton is similar to that of Pearse Peak in both texture and 
mineral composition , but certa in variations were noted . The most significant difference is 
in its much higher content of hornblende--30 percent in the one samp le examined in contrast 
to a maximum of 1 7  percent in the other sampl es of this rock type . It is correspondingly 
lower in  al l the other essential minera l s .  And , in  addition,  the hornblende has more of a 
tendency to form euhedral gra ins than it does in the rocks of the other pl utons . "  

The Pearse Peak diorite with which the above pl uton is compared is described by Koch ( 1 966, 
p .  5 1 0) as "hornbl ende-biotite quartz diorite (as defined by Wi l l iams et a l , 1 954) . "  

Where Iron Mountain road crosses the head of Rock Creek a smCiTlnearly white dike crops out 
and appears to be high in si l ica . A simi lar dike of dacite porphyry crops out at the head of Ragsdale  
Creek (NW� sec . 2 1 , T .  32 S . ,  R .  1 2  W . ) ,  a tributary of  Johnson Creek . The rock was described by 
Lund and Baldwin ( 1 969, p .  203) as fol lows: 

"a I ight-colored, fine-grained porphyry with plagioclase and some quartz phenocrysts in a 
groundmass of quartz , pl agiocl ase , and the secondary minera l s  epidote and zoisite; no horn­
blende is present . "  

I n  summary , the intrus,ive rocks of southern Coos County are intermediate to dacitic in composition . 
The smal ler intrusions and dikes are fine grained compared to the more deep-seated l arger pl utons such 
as those at Johnson Creek or Granite Peak . Hornbl ende is present in the large pi utons but is l acking in 
the smal l er intrusions in which water pressure was probably significant ly lower .  
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The intrusions are restricted to pre-Nevadan terra i n  and occur with in  the Rogue and Gal i ce 
Formations . As mentioned above , diorite intrudes serpent in i te l ocal l y .  Emplacement occurred in the 
Late Jurassic . 

Otter Point Formation 

1 3  

The name Otter Poi nt Formation was appl ied by Koch ( 1 966) to a varied assembl age of primari ly 
eugeosyncl ina! rocks exposed a long the southern Oregon Coast . The name was derived from Otter Point ,  
a sma l l  headl and situated three m i l es north of  the mouth of the Rogue R iver i n  Curry County . The forma­
tion consists of a thick assembl age of sandstone, s i l tstone , congl omerate , chert, and vol canic rock . I n 
addition , it conta ins scattered b locks of b l ueschist and random stri ngers of serpent in i te .  Rock now assigned 
to the Otter Poi nt Formation was origi nal l y  incl uded in the Myrt le Formation by D i l l er ( 1 903) . That 
formation, now cal l ed the Myrtle Group, has subseque nt ly  been restricted by Im lay and others ( 1 959) to 
rocks of sl ightly younger age in l and in the vicin ity of Myrt le  Creek in Dougl as County . 

I n  Coos County , outcrops of the Otter Point Formation occur primari l y  a long the South Fork of 
the Coquil l e  River drainage between Broadbent and Salmon Creek southwest of Powers . One smal l i n­
faul ted b lock l ies immediate ly west of Ch ina F l ats (Ba ldw in  and Hess, 1 97 1 ) .  Smal l exposures a l so occur 
a long the Middle  Fork of the Coqui l l e  R iver east of Bridge and at the K incheloe quarry . The formation 
presumably under! ies Cenozoic formations to the north . 

The formation is subdivided i nto two members by Lent ( 1 969) and Bal dwin  and Hess ( 1 97 1 ) .  The 
o lder unit is the more variable  of the two and consists of sheared,  v irtual l y  structure l ess and i ncompetent 
s i l tstone and th in-bedded sandstone w ith root! ess masses of sandstone , greenstone,  chert , and b l ueschist .  
Much o f  the unit i s  highly disordered and conforms to the concept o f  me'lange a s  advanced by Hsu ( 1 968) .  

The upper un i t  consists of  massive fel dspathic sandstone and is we l l  exposed at Sugar loaf Mounta in ,  
a few m i les west of  the county boundary . Th i s  massive sandstone extends eastward into parts of  Sa l mon 
Creek Val l ey and Bingham Mounta i n  near Powers . Both units are discussed i n  more deta i l  be low . 

Lower member: The l ower member of the Otter Point Formation consists primari ly  of highly 
sheared mJianged sedimentary and assoc iated vo l can ic rock . Hess ( 1 967) suggests that the l ower member 
of the Otter Po int Formation is made up of approximate ly 80 percent sandstone, 15 percent s i l tstone , 3 
percent conglomerate , 1 percent vol conic rock, and l ess than 1 percent bedded chert in the Powers area . 
E l sewhere vol canic rock is more abundant . 

Much of the sandstone occupies l arge sheared areas i n  which a l teration makes adequate sampl i ng 
difficul t .  Some of the massive sandsto ne forms rootl ess knobs or " is lands " that rest in a matrix of sheared 
s i l tstone and sandstone . The knobs general ly consist of massive beds of medium -gray to yel lowish-gray 
sandstone , but several are composed of vol canic rock, sch ist , and chert . Diapiric masses of sheared 
Otter Po int sedimentary rocks crop out al ong the North Fork of the Coqui l l e River, e ither in center of 
fol ds or squeezed up a long faults.  I nc luded b locks of gree nstone at the Kasper quarry near the mouth of 
E l k  Creek and near the bridge over the North Fork of the Coqui l l e  a few m i l es east of Myrt le  Point have 
been large enough to quarry . 

A mul titude of hair! ine joints ,  many of which are fi l l ed by thin quartz vein lets , cut sandstone of 
the l ower unit of the Otter Poi nt Format io n .  Sma l l  angul ar b l ebs of dark-gray mudstone are scattered 
through the I ighter yel l owish-gray sandstone . The sandstone is dist i nctly more indurated than that of the 
Cretaceous or younger units . When broken it frequent ly  fractures i nto angular fragments w ith sharp edges 
defined by the acute intersections of the numerous fracture surfaces .  

On the basis of  1 5  th in  sections of  sandstone of the l ower un i t ,  Hess ( 1 967) classified the  sandstone 
as wackes {according to the term inology of W i l l iams, Turner, and G i l bert , 1 954). Quartz varies in  
abundance from 35 to  55 percent , except where chert or other I ith ic fragments predominate . Pl agioc lase 
common ly  makes up 5 to 1 5  percent of the rock and I ithic fragments and matrix make up the remainde r .  
Stain tests for potassium reveal ed potassium fe l dspar in abundances varying from 1 to 3 perce nt . 

Red, green ,  p ink,  and nearly white bedded chert is w idespread in terra in  of the l ower unit of the 
Otter Point Formation . The red cherts conta i n  radiolaria (Lent,  1 969) and are commonly ve ined by white 
quartz to make an attractive ornamental stone . Boulders of the various types of chert are present in the 
South Fork of the Coqu i l le  River . Nonbedded chert has been observed in the i nterst ices of p i l low l avas at 
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Bandon and may be rel ated to the submarine extrusion of the associated vol canic rock . 
Al though common e l sewhere , vo lcanic flows, d ikes, and s i l l s are rare i n  the Otter Point Forma­

tion in Coos County . Fragmental vol canic materia l  may be more abundant than is  presently suspected, 
however .  Specifica l ly ,  the remnants of flows and d ikes crop out near Bandon, Two Mi le Creek ,  a long 
Dement Creek, at Hood Mounta in ,  and in the vicinity of the K i ncheloe quarry east of Bridge . The more 
sol id masses are quarried for road and construction rock . 

Basa l tic p i l l ow l avas crop out i n  the county quarry on  South Two M i l e  Creek and on the Bandon 
Beach .  Eh len ( 1 969) describes the rock in the South Two Mi le  Creek as fol lows: 

"The rock is cut by cal c ite ve i ns ,  and some t iny anhedral gra ins of aragon ite and/or cal c ite 
occur in the groundmass near the ve i ns .  The rock is composed primari l y  of p lagioclase , 
pyroxene , and some cl i nozoisite . P lagiocl ase crystal s are up to 0 . 5  mm in l ength and 0 . 1  mm 
i n  widt h .  The crystal s  are twinned, but are so highly a lbiti zed that it was impossible to 
determine the anorthite content . "  

Remnant exposures of basic vol canic breccia, presumably of submarine orig in ,  near the top of  
Hood Mountai n  are about 1 50 feet th ick  and cover approximate ly one-ha l f  square m i l e .  Angular rock 
fragments up to 3 inches in diame ter make up the unit . The rock was described by Hess ( 1 967) as fol lows: 

"a fine -gra ined spi l  ite composed of acicular l aths of o l igocl ase (40 percent), granular c l  ina­
pyroxene (35 percent), and part ia l l y  devitrified brown gl ass (25 percent) . Alteration effects 
are abundant: vesic l es have been fi l l ed w ith chlorite , o l i goc lase l aths are c loudy , and 
fractures are fi l l ed w ith secondary m inera l s ,  mostly ca l cite . "  

The term b l ueschist refers to the w ide variety of gl aucophane-bearing fol iate bodies that occur 
t hroughout the me'langed parts of the l ower member .  T he pods vary in  size from those that can be carried 
away by hand to l arge bodies that cover up to one-eighth square m i l e . The bl ocks of bl ueschist occasion­
al ly are cl ustered in  sma l l  groups as in upper Catching Creek . B luesch ist exposures north and west of 
Powers are discussed by Hess ( 1 967) and Lent ( 1 969) respectively . 

B lueschists are composed of vary ing proportions of quartz , m ica , white fe ldspar (al b ite) , bluish 
g laucophane, garnet ,  and pyrite . The composition and re l i ct original structures ind icate that the schists 
were derived from assoc iations of greenstone, graywacke , and chert . In no i nstances are there gradat ional 
contacts between the b l ueschists and the surrounding country rock . Th is suggests an orig in  independent of 
that of the enclosing melange . In add i tion ,  the bl ueschist bodies are often partia l l y  rounded and encased 
in a thin mant le  of actino l i te sch i st . 

Samples of the b lueschist col lected at the Tupper Rock quarry were dated at approximately 1 50 
m i l l ion years (phengitic mica, 1 47::: 4 mi l l ion years, and g l aucophane, 1 45 � 8 mi l l ion years) by Coleman 
and Lanphere ( 1 97 1 , p. 2406) . This  age corresponds favorably with that of the high-grade b l ueschists 
present within the nearby Colebrooke Sch ist . By contrast the l ower-grade bl ueschists of the Col ebrooke 
Schist are dated at approximately 1 30 m il l ion years (Coleman,  1 972). 

The origin of the b l ueschists is d iscussed by Col eman and Lee ( 1 963), Coleman and Lanphere ( 1 97 1 ) ,  
and Coleman ( 1 972) . I t  i s  proposed that the b lueschist pods o f  the Otter Poi nt Format ion formed approxi ­
mately  1 50 mi l l ion years ago (Rogue times) wi th in  a subduction zone dur ing a period of  active p late 
coli i s  ion .  In a later period of tectonic act ivity ,  the deposits were fragmented and introduced tectonical l y  
i nto the Otter Poi nt Formation . Because the  Otter Point Formation may represent fossi l  trench and arc 
material it i s  conceivab le  that the subduction responsib le  for the formation and deformation of the Otter 
Point Formation was a l so instrumental in the tectonic emplacement of the b l ueschist pods wi th in  that uni t .  

I n  some specific instances, the bl ueschist bodies are associated with serpentinite and may have been 
brought up from the depths during rei ntrusion of the serpentine or scraped in duri ng periods of thrust ing . 
A lso,  in a few areas of adequate rei ief and geology the present precise locat ion of the b l ueschist pods 
may be explained in part by landsl id ing from previous pos i tions . I n  most cases , however, i t  is difficul t 
to account for the random distribution of the b lueschists within t he melanged country rock of the Otter 
Po int Formation w ith any mechan ism other than tectonic empl acement .  

B lake , Irwin ,  and Coleman ( 1 967) proposed the formation of b l ueschists and schists in  a pattern 
of upside-down metamorph ic zonation in the bedrock underly ing the thrust sheet . In thei r  scheme the 
b lueschist fac ies would be best deve loped at the thrust p lane and would  pass downward into l ess i ntense 
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metamorphic facies.  Al though this model may have appl icat ion in  parts of northern Cal ifornia , no system­
ati c  pattern of reverse zonation is  recognized in  southern Oregon and the mechanism may not app ly to 
e i ther the Otter Point Formation or the Colebrooke Sch ist . 

T he bl ueschists are dense rocks admirably suited for jetty construction and are commonly used for 
that purpose . One large exposure in upper Baker Creek furn ished rock for the Coos Bay jetty . Perhaps 
the best known body of bl ueschist i n  the county was that which made up Tupper Rock at Bandon . T his 
point , which rose as a seastack above the old marine terrace , now has been al most completely removed 
and used as jettystone along the south jetty at Bandon .  The remnants of Tupper Rock are described by 
Eh len  ( 1 969) . 

Upper member: The upper member of the Otter Point Formation is made up al most entirely of 
i ndurated, I ight-gray , massive sandstone which weathers to a I ight yel lowish brown . The unit is described 
by Lent ( 1 969) and Bal dwin  and Hess 0 971 ) .  Bedding p lanes are general l y  ind isti nct  and the unit appears 
massive in outcrop , such as at Sugarl oaf Mounta in  along the north side of the S ixes R iver in Curry County 
a few m i les west of the Coos County l ine . Exposures of massive sandstone extend eastward to B ingham 
Mounta in  near Powers , t hrough the l ower parts of Salmon Creek,  and as far east as Whobrey Mountain 
between Gayl ord and Broadbent , 

A unique feature of t he sandstone is the presence of d issemi nated angular dark-gray si l tstone frag­
ments scattered throughout the medium-gra ined parts of the unit . The resul t i ng speckled appearance is 
characteristic of the upper member of the Otter Poi nt Format ion . Jointing is universal and the cracks are 
commonly fil l ed with ve in  quartz . The indurated sandstone mainta ins sharp angular edges when broken ,  
unl ike t he  younger sandstone units i n  this part of Orego n .  

T h i n  beds of congl omerate and pebbly sandstone are present local l y .  Conglomerate composed of 
pebbles of greenstone ,  sandstone , b l ueschist ,  quartz , and some gabbro over I ies an outcrop of Colebrooke 
Schist two m i l es north of the Dement Ranch a short distance west of the Coos County l i ne .  Lenses of 
s imi lar  pebbles,  incl ud ing the wel l -rounded pebbles of  bl ueschist, crop out h igh on  the south slope of 
Sugarloaf Mounta in  (Baldwin and Hess ,  1 971 ) far above the base of the unit , T he rel ative abundances of 
the various pebble types w i th i n  individual lenses are somewhat provincial ; H ess ( 1 967) counted 83 chert 
pebbles, 1 1  vol canic pebbl es, and 6 s i l tstone pebb les in a 1 00-pebbl e sample  near the top of B ingham 
Mounta i n .  

A s  suggested b y  the presence of the b l uesch ist pebbles i n  the pebbly l enses , the upper member of  
t he Otter Poi nt Formation may have been partly derived from the  lower member . T he inferred unconformity , 
of course , warrants treatment of the upper and l ower members as distinct stratigraph ic  entities . However, 
the areas underla i n  by the upper member are suffi ciently d ifficult  to work with that adequate boundaries 
between the two un its cannot be del ineated at t he present t ime . Both un its are therefore treated as part 
of the Otter Point Formation , 

I n  terms of e nvironment of deposition , t he massive sandstone mak ing up the upper unit is d i st inctly 
d i fferent from the eugeosyncl inal melange of t he lower uni t .  I t  is proposed as one worki ng hypothesis that 
the upper member was l aid down concurrentl y  with the lower member and that it was thrust over the lower 
unit for considerabl e d istances at a later t ime . AI ternative l y ,  the upper member may represent yet another 
sequence of post-Otter Po int deposition that presently is unrecognized el sewhere in southwestern Orego n .  

Age and correl at ion : Buchia p ioch i i  and fragmentary ammonites dominate the scattered fossi l 
remai ns that have been recovered from the lower member of the Otter Poi nt Formation . The assemblages 
have been assigned to the Tithonian stage of the latest Jurassic (Jones, 1 969) . The upper unit of the 
Otter Po int Format ion has y ie l ded no foss i l s  and its age is uncertain . I t  is probably o lder t han the Humbug 
Mounta in  Conglomerate,  however . 

Considerable evidence su�gests that subduction occurred during the actual deposition of the lower 
Otter Poi nt Formation , The over lying Humbug Mountain Congl omerate of l owermost Cretaceous age is  
much less deformed and cl early postdates the deformation . Moreover, the composition of the Otter Poi nt 
Formation is indicative of a trench and isl and arc orig in ,  which in turn impl ies the presence of an active 
Benioff zone . Final l y ,  the melanged structure of the lower unit of the Otter Poi nt Formation is suggestive 
of intense deformation prior to l ithification ,  a feature which impl ies deformation near ly  concurrent with 
deposition . 
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The lower unit of the Otter Point Formation is c learly a tectonic unit as we l l  as a stratigraphic  
one , Consistent wi th  this interpretation is  the  seeming ly tecton ic  empl acement of the  numerous b l ue­
schist pods and serpentine bodies described above . Al though thrusting in southwest Oregon continued 
i nto the Eocene, i t  seems most probably that at l east some of the larger b l ueschist pods were incorporated 
i nto the unit during the period of Late J urassic subduction , 

Dothan Format ion 

The Dothan Formation was defined by Di l ler  ( 1 907) and is typica l l y  exposed a long Cow Creek in  
the  southwestern corner of Douglas County , I n  Coos County exposures of  the Dothan Formation are re­
stricted to a smal l area covering approximate ly  one square m i le  east of Mount Bol ivar in t he extreme 
southeastern corner of the county . 

The Dothan Formation consists of thick-bedded , wel l -indurated , medium-grained , poorly to mod­
erate ly sorted , l ithic graywacke and m i nor amounts of intercalated dark gray s i l tstone and sha le , The 
overa l l  thickness of the unit is uncerta in  but must be on the order of several m i l es ,  

The recent discovery o f  Buchia pioch i i  (Ramp, 1969) in  the Dothan Formation ind icates a Tithonian 
(Late Jurassic) age for the unit , Nowhere is it known to be i ntruded and it is post-Nevadan ,  The Dothan 
Formation is in fault  contact w ith the Rogue Formation and underl ies the R iddl e Formation south of Riddl e 
i n  Douglas County . 

The Dothan Formation appears to be corre lative with the Otter Po i nt Formation from which Buchia 
pioch i i  a l so has been reported and for which s imi lar strat igraphic relationships are interpreted , The-­

Dothan Formation may represent she l f  and fan deposits ,  whereas the Otter Point Formation probab ly rep­
resents offshore trench and isl and arc accumul ations (Coleman,  1 972) , I n  southwestern Oregon,  units 
transitional in I ithology between the Dothan Formation and the Otter Point Formation are unknown, and 
it is postul ated that the two un its were brought i nto juxtaposition by eastward underthrusting of the Otter 
Point Formation, As discussed above , there is considerable  evidence to support subduction of the Otter 
Point Formation .  

Myrt le Group 

Pre-Tertiary exposures in the southern part of the Roseburg quadrangle  were assigned to the Myrt le 
Formation by Di l l er ( 1 898), and simi lar exposures i n  the Port Orford and Coos Bay quadrangl es were in­
c l uded in  the unit a short t ime later (D i l le r ,  1 90 1 ) ,  Louderback ( 1 905) restricted the Myrt le to beds of 
Cretaceous age and reassigned o lder strata to the D i l l ard Series (the Dothan , Otter Point ,  Gal ice and 
Rogue Formations of present usage) .  I m lay and others ( 1 959) subdivided the type Myrtle Group into the 
Ridd le  and Days Creeks Formations in the southern Roseburg quadrangle ,  

To the west , exposures of the Myrt le  G roup have been traced i ntermittently a long the northwestern 
edge of the K l amath Mountains as far south as the lower I l l i nois River near Agness , The Riddl e Formation 
consists of chert pebble conglomerate, medium-gra ined l ithic subgraywackes,  and si l tstone , I t s  lateral 
equivalent, the Humbug Mounta in  Conglomerate , crops out in the western part of Coos County.  The 
Ridd le  Formation is over lain by the rhythmical ly bedded sandstone and si l tstone of t he Days Creek Format ion . 

Humbug Mounta in Conglomerate : The Humbug Mountain Conglomerate was defined by Koch ( 1 966) 
for exposures at Humbug Mounta in a short distance south of Port Orford i n  Curry County , The unit and 
the over lying Rocky Point Formation are genera l ly  age equivalent to the R iddle and Days Creeks Formations 
in land but are distinguished from them on the basis of subt le l ithologic differences and geograph ic  separa­
t ion . The exposures of Humbug Mountain Conglomerate in Coos County are geographi cal ly isol ated from 
exposures of that unit 

·
at the type local ity . Equival ence is establ ished on the basis of I ithology ,  strat i ­

graphic position, and fossi l  content . 
The Humbug Mountain Conglomerate consists of several thousand feet of thickly bedded , wel l ­

i ndurated conglomerate which conta i ns boulders low i n  the section and which grades upsection into dark­
gray veined sandstone , Clasts withi n the congl omerate consist of chert , schi st ,  diori te ,  greenstone, 
sandstone , and quartz , 
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I n  southwestern Coos County , beds mapped as Humbug Mountain Conglomerate over I ie the Otter 
Point Formation along the west slopes of Johnson Mountain and older strata on the north end of the peak. 
The basal conglomerate , predictabl e stratigraphic order, and unsheared character of the unit  rule out the 
possibi l ity that the unit is in thrust contact with the underlying units .  

The Humbug Mountain Conglomerate apparently rests unconformably over older strata and was 
l aid down in an onl apping sea . This is the first instance known to the writers in which shel f deposits 
sim i lar to the Great Val ley Sequence of the Sacramento Val l ey are found in what appears to be a deposi­
t ional contact over deeper water rocks of Franciscan type . 

Robust, modera tely to coarsely ribbed specimens of Buch ia simi lor to what has been ca l i ed Buchia 
crassicol l is elsewhere (Im lay, wri tten communication, 1 968) have been recovered from the west ba � 

Sa lmon Creek about 1 00 yards south of the bridge near the east edge of sec . 4, T. 32 S . ,  R .  1 2  W .  Simi­
lar fossi Is have a I so been recovered from the north side of Johnson Mountain . Buchia crassico l l  is is indica­
tive of a Berriasian to Va langinian age (Early Cretaceous) and has a lso been re�d from the type loca l i t) 
of the Humbug Mountain Cong lomerate (Koch , 1 966) . 

Dott ( 1 966) reported the discovery of Late Jurassic specimens of Buchia pioch i i  at Barklow Mountain, 
but more recent work by Jones, Ba i ley ,  and Imlay ( 1 969) and Jones ( 1 969) reveal s  that many of the Buchia 
specimens identi fied as Buchia piochii  are instead,Buchia unc itoides, an Early Cretaceous spec ies . Thus 
a l l  fossi l -bearing exposures incl uded i n  the Humbug Mountain Conglomerate in Coos County are probably 
Early Cretaceous in  age . 

R iddle Formation: Al though the R idd le  Formation is simi l ar to the Humbug Mountain Conglomerate 
in terms of general composition and environment of deposition , it di ffers from that unit in terms of some 
of the subtler aspects of l i thology .  The pebbles of the Riddl e Formation are sma l ler and better rounded 
than those of the Humbug Mountain Conglomerate and they are much more uniform in composition . Chert 
cl asts predominate and there are no significant local variations in pebble composi tion . 

The Riddle Formation probably was deposited farther from its source areas than was the more provin­
c ial Humbug Mountain Conglomerate . I t  is a lso possib le that the two units were derived in part from the 
same sources and that they grade imperceptibly into each other.  There is no evidence to support the 
al ternative possibi l ity that the two units were deposited in separated basins and were brought to their 
present proximity by later thrust ing. 

The R iddle Format ion is large ly of Early Cretaceous age (Jones, Bai l ey,  and Im lay, 1 969; and 
Jones, 1969) .  Origina l ly the entire R iddle  section was regarded as Late Jurassic; now , however, much 
of the section is considered Berriasian (Early Cretaceous) on the basis of the tentative reassignment of the 
Buchia spec imens to the Early Cretaceous species Buchia unc i toides . Species ,f Buchia low in the section 
have not been definitely identified, but a probable Late Jurassic age is indicated by the assoc iated 
ammonites ( Imlay to Beau I ieu , written communication, 1 970) . 

Days Creek Formation: The Days Creek Formation was defined by Im lay and others ( 1 959) after 
exposures in the South Fork "f the Umpqua River and was named after the nearby community of Days Creek . 
To the west the unit has been mapped along the north edge "f the K lamath Mountai ns and it is exposed 
south of Agness and in Eden Val ley . Particu larly good exposures are situated along Foggy Creek in the 
upper reaches of the South Fork 0f the Coqui l l e R iver (Rud, 1 97 1 ) .  

The Days Creek Formation consists of rhythm ical ly bedded dark-gray, sandy si l tstone and l ight-gray, 
fine-grained sandstone . The sandstone ,  a l i thic subgraywacke, dominates the upper part of the sect ion . 
The unit is distinguished from the Riddle  Formation on the basis of its h igher sand content and the absence 
or near absence of conglomerate . 

The Days Creek Formation contains abundant specimens of Buch ia crassico l l  is and severa l species 
of ammonites indicaHve of a middle Valanginian through Hauterivian age . Popenoe and others (1 960) 
report the fol lowing from the Foggy Creek local ity : 

Buchia crassico l l is 
Wel lsia 0regonensis 
"R0ii'i10ftes riddlensis 

S imberskites 
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The Days Creek is considered to be equivalent to the Rocky Point Format ion of Koch ( 1 966) and 
may have been la id down in the same seaway . The type local ity for the Rocky Point Formation is on the 
coast south of Port Orford where it interfi ngers with Humbug Mountai n  Conglomerate . No outcrops of 
Rocky Point are known in Coos County . 

The mutual concordance of the Days Creek Formation and the under lying Riddle Formation suggests 
a conformable re lationsh ip between the two units . The absence of lower Valanginian strata between the 
two units may be attributable to local fau lt ing or incompl ete sampl ing. 

Umpqua Formation 

The Umpqua Formatio n was defined by D i l ler ( 1 898) i n  the southern Roseburg quadrangle . The 
formation consists of a thick series of submarine basa l t  and rhythmica l l y  bedded sandstones and si l tstones . 
It is exposed 0ver much of the southern Coast Range of Oregon . On the basis of excel lent exposures such 
as those in the Camas Val ley and Tyee quadrangl es the unit has been subdivided in recent years to give 
three unconformity-bounded sequences, the lower member, the middle member, and the upper member. 
In  a forthcomin·g publ ication Baldwin el evates the three units to formational status; the termi nology of that 
report is incorporated into this briefer discussion.  Hence the Roseburg Formation, lookinggl ass Formation 
and Flournoy Formation of this report refer respectively to the lower,  midd le ,  and upper members of the 
Umpqua Formation of Baldwin ( 1 965) .  

Roseburg Formation 

The Roseburg Formation i s  named and defined by Bal dwin (in preparation) and i s  equiva lent to the 
lower member of the Umpqua Formation . It makes up the lower part of the Umpqua Formation of Di l ler 
( 1 898) and is composed of basa lt  low i n  the section and rhythm ical ly bedded sandstone and s i l tstone high 
i n  the section . The base is rare ly,  if ever, exposed and the un it is unconformable beneath younger forma­
t ions . The most continuous sect ion i n  Coos County crops out along H ighway 42 between the vo l canic 
ridge near Norway and the North Fork of the Coqu i l l e  R iver . There, basa l t  of undetermined th ickness 
is overl ain by nearl y 8, 000 feet of tuffaceous si l tstone and interbedded sandstone and s i l tstone . 

Basa l t :  North of Roseburg along U .  S .  H ighway 1 -5 basal tic flows at the southwest end of the 
Red H i l l anticl ine (Hoover, 1 963) are overla in by approx imately 8, 000 feet of tuffaceous s i l tstone and 
sandstone interbeds which dip southward toward a sync l ina l  axis near Calapooya Creek . From this and 
other simi l ar exposures, a consistent pattern emerges in which the basa lt  occupies a strat igraph ic position 
beneath the bulk of the sed imentary rocks of the Roseburg Formation . 

Basa l t  masses low in the section are a l so exposed at B l ue Ridge, near the forks of the Coos River, 
in  Wi l l anch and Kentuck Creeks , at Sugarloaf Mountain,  and a long the Middle Fork of the Coqui l l e  
R iver .  The bodies occupy the axes o f  northeast-trending antic l i nes and are fau l ted with high angle or 
reverse fau l ts on the northwest edges.  The basa l t  is presumed to be extensive in  the subsurface and was 
encountered in a thickness of at l east 5 ,000 feet in the Phi l l ips Petro leum Co . we l l  in Davis S lough . 

The basal tic rock is fine-grained and characteristica l l y  p i l lowed or brecciated , indi eating a 
submarine orig in .  Compositiona l l y  the flows are cal c-al ka l ic  and comparable to the early Eocene 
S i l etz R iver Vo lcanics to the north, the present day sea-floor basa l ts of the Pacific Ocean, and basa l ts 
of the Hawa i ian Is lands . I t  is inferred that at the t ime of Roseburg deposit ion the western coast l i ne of 
the North American conti nent was situated farther east than today . 

I n discussing the deta i l ed petrography of the basa l ts K lahn ( 1 967) states: 
"The typ ical massive flow basa l ts have a holocrysta l l ine ,  fine-grained ( less than 1 mm in 
size) groundmass consist ing of minute p lagioclase laths arranged in a fel ted to pi lotax iti c 
texture . Smal l euhedral to subhedral grains of pyroxene and magnetite common ly occupy 
the interstices . Interst it ia l  g lass may be present in sma l l  amounts . Phenocrysts of plagio­
c lase, pyroxene and magnetite ,  and ol ivine are from 0 .2  to 4 .0  mm i n  s ize .  Pl agiocl ase 
and pyroxene phenocrysts are commonly arranged in glomeroporphyritic clots . P lagioclase 
(composition An 48-54) is ma inly labradorite and makes up 30 to 50 percent of the rock . 
P lagioclase shows minor al teration to chlorite in the groundmass of al l thin sections studied . 
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The pyroxene is augite and is genera l l y  as abundant as pl agioclase . Ol i vine is a relative ly  
m inor constituent , occurri ng as phenocrysts part ly  or who l l y  rep l aced by a greenish m ixture 
of chlorite and antigorite surrounded by a reddish-brown border of idd ingsite , hematite , and 
magnetite . Sma l l  subhedral gra ins of magnetite form 4 to 10 percent of most rocks . "  

A l teration,  a l though widespread , is not pervasive . The groundmass is chloritized and cavity­
fi l l i ng  zeo l ites are present . Serpentine repl aces much of the original o l i vine . In contrast to the basal ts 
of the Pre-Teriary units , there is l i tt l e  evidence of dynam ic metamorphism . Some of the vo l canic rock 
in  the H i l l strom quarry a long Kentuck Creek is coarser-gra ined than most flows and may represent local ized 
intrusive activity contemporaneous with the basa l ti c  extrusion .  

T he basa l t  probably was extruded at l east i n  part from loca l ized centers of vol can ism producing 
a section of markedly variab le  thickness and complex deta i l ed strat igraphy . I nterfingering with sedimentary 
rocks is postulated at several loca l i ties inc l uding Sugarloaf Mounta in ,  where a thick mass of basa l t  con­
ta in ing a few sedimentary i nterbeds passes abruptly northeastward into a m uch thinner section in  Johns 
and Weakley Creeks . Onl y  one or two flows are present within the predominate ly  sedimentary section 
exposed along E l k  Creek . The vol canic rocks terminate rather abrupt ly to the southwest as we l l  and the 
formation contains very l i tt le  basa l tic rock in the north end of the Powers quadrang le  (Ba l dwin and Hess, 
1 97 1 ) .  Lateral fa cies changes as we l l  as local faul ting are required to expl a in  the regional variations in  
the thickness and abundance of the  basa l t .  

Sedimentary rocks: Sedimentary rocks with i n  the Roseburg Formation i n c  I ude thick sections of 
rhythmica l l y  bedded sandstone and s i l tstone, which are we l l  exposed in Catching Creek, and m inor amounts 
of conglomerate and pebbly sandstone, which are exposed along the road at the mouth of Ward Creek , a 
tributary of Catching Creek . One of the thickest sedimentary sections is exposed a long State H ighway 42 
from Gray Creek southeastward to t he North Fork of the Coqu i l l e  R iver (Figure 5 ) .  The strata , near ly 
8 ,  000 feet thick, over I ie the basal t ic core of an ant ic I ine and dip to the southeast . The lower beds 
i mmediately overlying the basa l t  consist of dark gray, tuffaceous s i l tstone which weathers rusty red and 
produces a characteristic l ow ,  ro l l ing, and subdued topography . 

The abundance of sandstone increases upsection and a prom inent ridge is devel oped immediate ly  
north o f  the North Fork Bridge . Strata forming the section south of the North Fork Val l ey are more 
severe ly  deformed than those to the north ,  and it is possib le  that the river va l l ey represents a structural 
weakness such as a fou l  t .  

Local l y ,  sedimentary strata assigned to the Roseburg Format ion are exposed which may be  o lder 
than the basa l tic un it . Several down-faul ted b locks southwest of the head of Catching Creek in the Powers 
quadrangle (Baldwin and Hess , 1 97 1 ) rest d irect l y  upon the Otter Poi nt Formation and represent one of the 
few p laces in which the base of the Roseburg Formation may be exposed . Possib ly the beds were thrust into 
the area prior to downfaul ting, but it is a l so possib le that the beds represent the actual stratigraphic  base 
of the Roseburg Formation . Popenoe and others ( 1 960) report the di scovery of a Late Cretaceous ammonite 
from Dement Creek in  an area where no potential  source other than the Roseburg Formation is recogn ized . 
I t is inferred that the ammonite may have been derived from exposures of the basal Roseburg Format ion at 
the south end of  one of the fau l t  s l i vers . Possib ly,  however, assignment to the Dement Creek drainage 
may be erroneous . 

Strata consisting of massive pebb ly  sandstone and thin-bedded conglomerate crop out a long the 
North Fork of the Coqui l l e  R iver (sec .  2, T .  29 S . , R .  1 1  W . ) .  A l though the s ignificance of the con­
g lomerate is not ful l y  understood , thin-bedded crumpl ed strata south and east of i t  have yie lded Late 
Cretaceous foram inifers (Ba ldwin,  1 965) .  The beds conta in  l ess vo l canic material than does the Roseburg 
Formation, but si nce they are difficul t to d istinguish from that unit  the exposures are tentative ly  treated 
as part of the Roseburg Formation . It is noted,  however, that the strata occupy a severe ly  deformed zone . 

I n  Rhoda Creek and at Robbins Butte near Broadbent, the Roseburg Formation direct ly  overl ies the 
Otter Point Formation and consists of thin sections of basal t  interbedded with sedimentary rocks . Aga in 
i t  is not known whether the exposures represent the stratigraphic base of the Roseburg Formation or the 
structural base of a thrust sheet . 
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Age: On the basis of a few scattered foram inifera l  samples and stratigraph ic posi tion ,  a Paleocene 
through early Eocene age is inferred for most beds here inc I uded in the Roseburg Formation . AI though 
l ate Cretaceous foraminifers have been recovered from the North Fork of the Coqui l l e River in  sections 
2 ,  1 0  and 1 1 ,  T .  29, S . ,  R .  1 1  W .  (Ba l dwin ,  1 965) ,  more deta i l ed mapping may excl ude them from the 
Roseburg Formation . Paleocene foraminifers have been recovered from sedimentary strata interbedded 
with · the basa l t  flows at the south end of Sugarloaf Mountain east of Myrtl e Point (Bal dwin,  1 965) . 
Penutian (early Eocene and C zones of Laimi ng) foraminifera l  assembl ages are common i n  some of the 
younger sedimentary rocks (Thoms,  1 964) . 

There is l itt le evidence for a break in sed imentation at the end of the C retaceous in northern 
Ca l i fornia (Hacke l , 1 966, p .  223), and present evidence suggests that the same may be true for south­
western Oregon .  Further deta i led mapping, however, may reveal d isconform ities or s l ight angular 
unconformit ies within the unit . 

Structure and origin:  Ba l dwin ( 1 964) proposed thrusting of the l ower basa l t ic member of the 
Roseburg Formation over the sedimentary unit  at the c lose of Roseburg deposition  in early Eocene times . 
S imi l ar ly the basa l t  and massive sandstone at Sugarloaf Mountain and on Johns and Week ly Creeks near 
Myrt le Point appears to be thrust no rthwestward over the severe l y  deformed strata a long the North Fork of 
the Coqu i l l e  R iver .  Possib l y  this fau l t  is a conti nuation of the thrust fau l t  to the northeast in the Roseburg 
area . 

The Roseburg Formation is isoc l ina l l y  folded a long northeast-trend ing fo l d  axes and genera l l y  
speaking i s  severel y  deformed re l at ive to the younger units whi c h  unconformably overl ie i ts beve led upper 
surface . The structural trends deve loped in the unit para l l e l those of the o lder units in the K l amath 
Mounta ins Province and are unre l ated to the more gent ly  fol ded , north-trend ing structures of the younger 
Tertiary units .  

Present theories woul d suggest that the tight deformation and te l escoping o f  the Roseburg Formation 
was rel ated to active co l l ision of the oceanic p late wi th the conti nental p late at  the c lose of early Eocene 
times .  Baldwin and Lent ( 1 972) proposed that the Colebrooke Schist to the south was thrust into the area 
during this period of deformat ion . 

The interpretat ion that the Roseburg Formation was deposited on deep oceanic sea floor is consistent 
w ith the results of geophysica l surveys which revea l that the edge of the continental crust is situated to 
the east at the edge of the Cascades Range (B lank, ora l communica tion) .  A l so ,  the reconstructions of 
Atwater ( 1 970) reveal the presence of a southeasterl y spread ing sea-floor rise system off the coast of 
Oregon during Eocene times . 

Look ingg lass Formation 

T he Lookingglass Formation was named a nd described by Bal dwin  (in preparation) and is equiva lent 
to the midd l e  member of the Umpqua Formation as defined by Ba l dwin ( 1 965) .  The name is derived from 
t he Lookinggl ass Val l ey in Doug l as County where a representat ive ,  a l though incomplete ,  section is ex­
posed . The type section is a l so in Doug las County a nd is situated a long Tenmi l e  Creek . I t  inc l udes the 
exposures of basal conglomerate at Bushne l l  Rock and the overly ing sequence of rhythmites which extends 
eastward to Tenm i le Butte . 

The Lookingglass Formation crops out as an arcuate series of exposures located at the southern edge 
of the Oregon Coast Range . I n  Coos County it extends as far north as the N orth Fork of the Coqui l l e  River. 
I so lated b locks of the Lookinggl ass Formation downfau l ted into o lder strata are preserved a long Catching 
Creek and Bear Creek in southwestern Coos County , near the head of the Sixes Ri ver i n  southern Coos 
County, at Gay lord ,  a nd in the v ic inity of Powers a long the South Fork of the Coqui l l e River .  S tructura l l y  
the unit cuts a cross a l l  the ax ial  trends o f  the under ly ing Roseburg Formation and c l ear ly overl ies that unit  
with angu lar  unconformity . 

L ithology : T he Lookinggl ass Formation consists of a thick mar ine sequence of rhythmica l ly bedded 
fi ne-grained sandstone and si l tstone and a prominent basa l near-shore sequence of conglomerate and 
massive sandstone . Maximum tota l thickness for the unit is estimated to be 7 , 000 feet . 
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Figure 5.  Lorge rood cut  along Oregon H ighway 42 a m i le north of 
Myrtle Point exposes ti l ted beds of the Roseburg Formation. 

Figure 6. Sole markings on bose of a sandstone bed of the F lournoy 
Formation a long Middle Creek east of Coqui l l e .  
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A long the western marg in  of the exposures the rhythmi tes range from a few i nches to perhaps a foot 
in th ickness . The si l tstone is exposed i n  Sandy Creek near the community of Remote i n  southeastern Coos 
County northward to the North Fork of the Coqui l l e River . The exposures are composed primari l y  of 
dark-gray massive s i l tstone with rel a tively l it t le  fine-gra i ned sandstone . The characteristic ind istinct 
bedding and sphero idal weathering of these exposures common ly make the determi nat ion of a tt i tudes 
difficu l t .  

T he basal conglomerate of the Lookinggl ass Formation is th ickest at the type l oca l ity at Bushne l l 
Rock in adjacent Douglas  County where a thickness of 700 feet is reported . The congl omerate is a l so 
we l l  -deve loped i n  southern Coos County where thicknesses as great as 400 feet are present l oca l l y  a long 
Catching Creek . At Bear Creek a few m i l es to the northwest the conglomerate i s  50 fee t  th ick , and at 
Gaylord , an  equal d i stance to the southeast , the mass ive pebbly sandstone i s  present in  thicknesses of up 
to 200 feet . Farther south at the head of the Sixes R iver and near Powers the basa l conglomerate and 
massive sandstone ranges from 1 00 to 200 feet in th ickness .  

Nonmarine deposition for part of the l ower Lookinggl ass Formation i n  southern Coos County is 
indicated by the presence of coal l ow i n  the section i n  the Middl e  Fork of the Sixes R iver ( Di l l er and 
Pishe l ,  1 91 1 ) .  Coa ly beds are a l so exposed near the mouth of Frenchie Creek, which dra ins into the 
Midd l e  Fork of the Coqu i l l e  R i ver immediatel y  west of the community of Remote in eastern Coos County . 

Al ong the Midd l e  Fork o f  the Coqu i l l e  R iver , Burns ( 1 964) recogn ized a domi nate ly  pebbly and 
sandy basa l member a nd an upper m udstone member in strata here assi gned to the Lookinggl ass Formation . 
H is stud ies revea l ed that the l ower member was made up of 75 percent medium- to course-gra ined sand­
stone , 1 5  percent mudstone , sha l e ,  and coal , and 1 0  percent conglomerate . He noted t hat we l l -rounded 
pebb les derived from the underly i ng Roseburg Formation occurred both as di screte beds of conglomerate 
and as iso lated c l asts scattered throughout the finer-grained strata . He a l so  noted the absence of graded 
bedd ing and the higher degree of sorti ng re l at ive to the Roseburg Formation . As at  the Midd le  Fork of 
the S ixes R i ver the observed sedimentary structures i nc l ude crossbedding, cut-and-fi l l  features , and th in  
l ame l l ae of coa l , and suggest a strand! ine environment of deposit ion .  

The composition o f  the pebb les in  the basa l conglomerate o f  the Lookingglass Formation varies 
with the nature of the underly i ng rock units and with the distance from the K l amath Mounta ins Provi nce . 
Near the K l amath Mounta i ns ,  for instance , the pebbl es consist of a wide variety of greenstone , chert , 
quartz, basa l t ,  and sed imentary rock ,  which can be re l ated to the o lder units in t he area . Farther to 
the nort h the c lasts cons ist primar i ly  of basa l t  which is traceab le  to the underly i ng Roseburg Formation . 

Present evidence suggests that the shore I i ne during the deposition of the iower Looking g lass 
Formation extended northeasterly through the southern part of what is now Coos County . Grain  size and 
rel ative abundance of conglomerate decrease to the northwest as the unit grades l atera l l y  into a sequence 
of rhythmites. In the south , coa l -beari ng beds and other shal low-water features define a northeast­
trend ing boundary w ith in  the l ower part of the Looki nggl ass Format ion . 

Age: Megafoss i l s  recovered a long the Midd l e  Fork of t he Coq ui l l e  R iver (Turner, 1 938) and 
wel l -shaped specimens of the species, Venericardia aragona recovered from exposures near Powers ind icate 
a Capay to Domengi ne age (ear ly to midd l e  Eocene) for the unit . Forami ni fers a l so recovered from the 
unit are representative of t he Middl e B zones of La iming and the upper Penutian (upper early Eoce ne) or 
the l ower U l atis ian ( lower midd l e  Eocene) stages of Mal lory ( 1 959) (Thoms, 1 964; Rau, written communica­
tion ) .  The presence of Penutian foraminifers both i n  the upper part of the Roseburg Formation and in the 
Lookingglass Formation indicates that the Roseburg Format ion was deformed in  a relative ly  short period of 
t ime , probab ly  not exceedi ng a few m i l l ion years . 

S tructure : The Lookingglass Formation is gentl y  to moderate ly  fol ded regional l y  and is fau l ted in  
p l aces . Dips with i n  the unit are se l dom steep a nd ,  with the exception of those in the Bear Creek Val ley,  
average considerably l ess than  45 degrees . 

A major fau l t  extends between the communit ies  of Powers and Agness and i s  inva�ed in p l aces by 
re-intruded and sheared serpenti n ite . North of Powers several northeaster ly trend i ng fau l ts of l e sser 
magnitude are mapped . I n  southwestern Coos Coun ty the Lookingglass Format ion has been downdropped 
a long the Sixes R iver Fau l t  near t he Powers Ranch .  An unnamed faul t bounds the southern edge of an 
exposure of the unit a l ong Catching Creek . The precise age of the fau l t i ng is  uncerta in  but probabl y  
pre-Tyee . 
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F l ournoy Formation 

T he Flournoy Formation was named and described by Baldwin (in preparation)  and is equ ivalent 
to the upper member of the Umpqua Formation as defined by Baldwin ( 1 965) .  The type section is situated 
in F lournoy Va l l ey a l ong the upper part of Look ingglass Creek in west-centra l Dougl as County . An 
equa l l y  representative , a l though l ess wel l  exposed, section para l l e l ing the type sect ion is present in 
Camas Val l ey ,  a l so i n  Doug las County . 

I n  eastern Coos County the Flo urnoy Formation is exposed on Bone Mounta in  (Johannesen ,  1 972) 
a nd north of the M idd le  Fork of the Coqui l le R iver (Trigger ,  1 966) . I n  western Coos County beds origi­
na l ly mapped as Tyee Formation by Ba ldwin  ( 1 969a) between the Coqu i l l e  R iver and Bear Creek east of 
Bandon are now recognized as F lournoy Forma tion . To the south a sma l l  ou tcrop s i tuated between Li tt le 
and Fourmi l e  C reeks is a l so assigned to the F l ournoy Formation .  

T he F lournoy Formation consists chiefly of massive ,  rhythmica l l y  bedded,  m icaceous l ithic sand­
stone and si l tstone which are very sim i l ar in gross aspect to the overly ing Tyee Formation . Large exposures 
west of Sitkum ,  Coos Mounta in ,  and Golden and S i l ver  Fa l l s  previous ly  mapped as Tyee Formation (Al l en 
and Baldwin ,  1 944 ; Wel l s  and Peck , 1 96 1 ) are now i ncl uded i n  the F lournoy Format ion .  I n  this area 
d i sti nction between the Tyee and the F lournoy is based large ly  on the truncation of s i l tstone interbeds 
assigned to the F lournoy Formation and by massive beds of sandstone assigned to t he Tyee Formation . 

Exposures of conglomerate and pebb ly  sandstone at Moon Mounta in  and Avery Peak a long the 
south side of the S ixe! R iver in northwestern C urry County are a l so assigned to the Fl ournoy Format ion as 
are exposures of s imi l ar rock which transect the Rogue R iver north of l l l ahee in north-central Curry County 
(Ba ldwin ,  in preparat ion ) .  

Al though d ips  are l ow and sections are d ifficul t to  measure , a total th ickness of severa l thousand 
feet is inferred for the F lournoy Formation east of Coos Bay a l ong the upper Coos R iver .  In  western Douglas 
County the unit is approximate ly  3, 000 fee t  thick . There is about 1 , 500 feet of sandstone at  White Tai l  
R idge above Fl ournoy Val l ey and about 1 , 500 feet o f  s i l tstone in  the val l ey . Other good exposures are 
present in Camas Val ley . Southward in the southern end of the basin the un it  is considerably thinner . 
The basa l sandstone member of the F l ournoy Formation i s  600 to 700 feet th ick i n  the Midd l e  Fork of the 
Coqu i l l e  R iver (Trigger ,  1 966) ,  but is considerably thicker north of S itkum and probably exceeds 5, 000 
feet east o f  the forks of Coos R iver . 

The basal part o f  the F lournoy Formation is composed of th ick ly-bedded loca l l y  pebb ly sandstone 
very sim i la r  in aspect to the Tyee Formation .  Conglomerates sim i la r  to those of the basa l Look inggl ass 
Formation are not present .  The sandstone is I ight green ish-gray , wel l -indurated , m icaceous, fine- to 
coarse-gra ined I ithic wacke . Individua l beds. are genera l l y  3 to 1 0  feet in thickness and are separated by 
th in  l ayers of dark si l tstone . So l e  markings,

· 
cross bedd ing, and rippl e  marks are preserved in p laces 

(Figure 6) • . 
T ri gger ( 1 966 , p .  54) described the sandstone as fol lows: 

"Angu lar to rounded l i thic fragments make up approximate ly  36 percent of_ the rock . The 
majority of these fragments are igneous , main ly  andesite . Other types of fragments present , 
i n  approximate order of abundance , inc l ude sth ists , unident ifiabl e  fragments , quartz ite , and 
chert . The matr ix,  which makes up about 1 7  percent of the rock , is composed main ly  of 
ch lorite and ca l c i te with subordi nate amounts of fine ly  divided quartz , fe ldspar,  iron oxide , 
and l ithic fragments . 
"Angul ar to subangular quartz gra ins make up approxi mate ly 1 9  percent of the rock . Angul ar 
to subangul ar fel d spar makes up l ess than 1 8  percent o f  the rock, and p lagioclase is about 
three times more abundant than potassi um fel dspar .  AI though fresh gra ins of potassi um fe ld­
spar a nd p l agioclase are present , many fe l dspar gra i ns are part ly a l tered to  seric ite and  a few 
to cal c ite . Accessory m i nera l s ,  which compose about 8 percent of the rock , i ncl ude b iotite , 
m uscovite, zirco n ,  garnet,  opaque m inera l s, and detr ital ch lorite . Biotite is commonly  
a l tered to ch lorite. " 

The Fl ournoy Formation is unconformabl e over the Lookinggl ass Formation and it is unconformab le  
beneath the Tyee Formation . Al l three units are apparent ly  midd l e  Eocene in  age . Microfoss i l s  recovered 
from t he F lournoy Formation are i nd icative of the U l atisian ( lower midd l e  Eocene) stage of Ma l l ory (Thoms, 
1 964) . 
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Megafossi l s  recovered from the unit conform best with Domengine (early to middle Eocene) fossi l s  e l se­
where . Most of the fossi l s  discussed by Turner ( 1 938), however, were token from exposures along the 
Middle  Fork of the Coqui l l e  R iver which ore now assigned to the underly ing Lookingglass Formation . 

Tyee Formation 

The Tyee Formation was defined by D i l l er ( 1 898) after exposures in the Roseburg 30' quadrang le .  
The name was derived from Tyee Mountain located northwest of Roseburg . No type section was spec ifi­
cal l y  designated, but the exposures at Tyee Mountain  are genera l l y  regarded as representative of the uni t .  

The Tyee Formation occupies the sy ncl ina I axis of the Oregon Coast Range in  southwestern and 
west-central Oregon . Exposures of the Tyee Formation are restricted to the eastern edge of Coos County 
where the unit forms parts of Bone Mountain ,  Thomas Mounta in,  Brewster Rock, Ivers Peak, Coos R idge, 
and the escarpment at Golden and S i lver Fal l s  (Figure 7) . As discussed bel ow,  exposures formerly mapped 
as Tyee a l ong the lower Coos and Mi l l icoma R ivers and a long Bear Creek near Bandon are now considered 
part of the Flournoy Formation .  

The Tyee Formation in  Coos County i s  composed of  up  to 5 , 000 feet o f  primar i ly  massive , greenish­
gray , coarse- to fine-gra ined , l i thic wacke and rhythm ica l ly bedded sandstone and si l tstone . Although 
there is much variation , individual beds of sandstone are commonly 5 to 1 0  feet in thickness and are 
prom inent ridge-formers . Fossil p lant remains are common on some bedding p lanes in pl aces and the nearly 
un iversal abundance of mica provides a ready contrast to the sandstone of the Roseburg and Lookingglass 
Formations . 

According to petrographic examinations conducted by Trigger ( 1 966) on sandstone taken from the 
lower part of the Tyee Format ion , the unit is very s imi lar to the sandstone of the underly ing Flournoy 
Formation . He states: 

"Angul or to subrounded quartz grains make up about 20 percent of the Tyee sandstone . Angular 
to rounded feldspar make up 17 percent of the rock, and plagioclase approximates potassium 
fe ldspar in abundance . Although fresh grains of fe ldspar are present, most are part ly al tered 
to sericite and a few to cal cite . Accessory minera l s  compose about 1 0  percent of the rock 
and inc l ude biotite , muscovite , z ircon , garnet, opaque minera l s  and detrital ch lorite . Angul ar 
to rounded l ithic fragments make up approximately 32 percent of the rock . The majority of 
these fragments are igneous, mainly andesite . Noteworthy is the fact that andesite is a l so 
the most abundant I ithic fragment in the sandstone of the upper Umpqua (Flournoy) member. 
Other types of fragments present in approximate order of abundance are quartzite , schist, 
unidentifiable fragments and chert. They range in  size from l ess than 0 .3  mm to about 4 mm 
in  diameter .  Ferromagnesian minera l s  present in some of the l i thic fragments are completely 
or part ly a l tered to chlorite . "  

Numerous lateral variations of I ithology are evident within the Tyee Format ion on a regional basis. 
Conglomerate and pebbly sandstone are present low in the section in  Eden Val l ey,  but north of the Middl e  
Fork of the Coqu i l le  River conglomerate i s  virtual l y  absent . Coal , fossi l wood , and cross-bedding are 
a l so common in the south, whereas deeper-water turbidites and a greater abundance of s i l tstone is charac­
terist ic  of more northerl y  exposures . Snavely and Wagner ( 1 963) and Snave ly,  Wagner, and Macleod 
( 1 969) and Lovel l ( 1 969) outl ine the extent of the probable  Tyee Basin and propose a northerly direction 
of transport of sediments derived primari ly from a K lamath high . 

The Tyee Formation is unconformable over the Roseburg , Lookingg lass, and F lournoy Formations . 
Origi na l ly a l l  the exposures of massive sandstone north and west of S i tkum were inc luded i n  the Tyee 
Formation (A l len and Ba ldwin, 1 944) . More recent mapping, however, has revea led that two sandstone 
units are present and tha t the lower unit is part of the F lournoy Forma tion ( Trigger, 1 966) . On the ridge 
south of S i tkum , exposures of the Tyee Formation trunca te those of the F lournoy Formation , revea l ing the 
unconformable rela tionsh ip  between the two units .  

On the basis of stratigraphic posi tion and meager megafuno l co l lections, o midd le Eocene age 
is interpreted for the Tyee Formation . Turner ( 1 938) inferred a Domengi ne age for col l ections taken from 
exposures now assigned to the lower part of the over lying E l kton S i l tstone . S imi lar fossi ls co l l ec ted a long 
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F i gure 7. Silver Falls  drops over resistant Tyee F ormati on in G ol den and Si lver Fal ls  State Park 
n ortheast of Allegany. (Oregon Hi ghway Division photo) 
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strike i n  the E l kton area by Baldwin ( 1 96 1 ) are a l so  suggestive of a middle Eocene age . Foraminiferal 
co l l ections taken from beds immediate ly  over lying the Tyee Formation have been assigned to t he U latisian 
Stage of Ma l l ory and the B-1 zone of  Laiming (both midd le  Eocene ) .  

E l kton S i l tstone 

T he E l k ton  S i l tstone was designated as a member of the Tyee Formation by Bal dw in ( 1 96 1 ) .  Sub­
sequent l y  Bird ( 1 967) and Thoms ( 1 964) proposed e l evating t he unit to formational status in thei r  respective 
doc tora l theses . On h is time chart, Love l l  ( 1 969) treated the E l kton Si l tstone as a formation and sug­
gested tha t  the exposures at Sacchi Beach a lso be inc luded in the un i t .  The wri ters concur that forma l 
e levation of the un i t  to formationa l status is probably  in order . However, unti l such treatment is forth­
com ing , the uni t is technica l ly a m ember of the Tyee Forma tion accord i ng to the ru les set forth by the 
American Commission of S tra tigraphic Nomenc lature ( 1 970) . 

T he E l kton S i l tstone crops out at two loca l i t ies in Coos County . The l a rgest exposure covers approx­
imately 50 square m i l es in t he northeastern part of the county and comprises the edge of more extensive 
exposures of the unit to the east in adjacent Dougl as County . At the mouth of F ivemi l e  Creek near Sacchi 
Beach south of Cape Arago approximate ly  1 , 800 fee t  of micaceous s i l tstone is assigned to t he unit . Maxi­
mum thickness for the un i t  is approximately 3, 000 feet in  the E l kton and Tyee quadrangl es i n  Douglas  
County . 

W ith  the exception of fresh cuts and beach sections, exposures of the E l kton S i l tstone are gener­
a l ly  poor owing to the pervasive weathering and characterist ic l ands! ide topography . In the type area 
the unit consists of i ndisti nct l y  bedded , m icaceous si l tstone with intermi ttent beds of massive sandstone . 
I n  eastern Coos County , however,  sandstone interbeds are rare, perhaps ind icat ing greater distance from 
contributing streams or a d i fferent stratigraphic pos i t ion . The E l kton S i l tstone was deposited in re l at ive ly  
deep o r  quiet water at  the close of Tyee sedimentation when t he h inter land may have been topographica l l y  
reduced and probab ly  was contribut i ng finer material to t he  erod ing streams . 

The E l kton S i l tstone overl ies the Tyee Formation a l ong a poor ly  defined gradational contact and 
underl ies younger units with probable s l ight unconformity i n  most areas .  At the Sacchi Beach l ocal ity , 
Ba ldwin  interprets an unconformity between the E lkton and the Coal edo a long t he south l imb of an ant i­
c l i ne and is reasonably certain  that an  unconform ity i s  present al ong the  north l imb a l so .  Dott ( 1 966-b) , 
however ,  suggests a gradational contact between the two un its .  Possib ly  the l owermost part of the Coaledo 
Format ion conta ins a high proportion of s i l t derived from rework ing of the under ly ing E l kton S i l tstone, a 
feature which woul d  give t he impression of a gradational contact . A l so the l ower contact may occur 
within the s i l tstone beneath the sandstone . At no other p l ace is the Coal edo known to be gradational with 
the E l kton S i l tstone . 

Megafoss i l s  are abundant local l y  near the base of the E l kton S i l tstone . Foss i l s co l l ected from 
exposures at Basket Point a long the Umpqua R iver are l isted by T urner ( 1 938) ,  and s imi lar  fossi l s  co l l ected 
a short distance from E l kton in l atera l l y  equiva l ent strata are l isted by Bal dw in ( 1 96 1 ) .  A m iddle Eocene, 
perhaps upper middle Eocene , age is i nterpreted . 

Microfoss i l s  a l so are abundant and are treated by Stewart ( in  Bal dwin , 1 96 1 ) .  The l ower part of 
the unit conta ins a B-1  U l atisian fauna and the upper, more arg i l l aceous , part of the unit conta ins a 
fauna indicative of t he B- 1 A  zone of Laiming . Rau (wr itten communication , 1 959) recognized both B-1  
and B-1 A  assembl ages  i n  samp les taken from h igh in  the section in  t he Coos R idge area . Possib ly  the B- 1 A  
zone o f  Laiming i s  facies control l ed i n  part and i s  not a n  accurate age ind icator . 

Bateman Formation 

T he Bateman Formation was defined by Baldwi n (i n preparation) and consists of the massive sand­
stone which caps the r idges and forms many of the h igher peaks in eastern Coos County and western 
Doug l as County i nc l ud ing Old B l ue ,  Soup Mountai n ,  and Rai ny Peak . Other exposures make up part of 
the ridge which extends from the vicin ity of Bateman Lookout (from which the name i s  derived) southward 
to Green Mounta in  and westward to Ke l l y  Butte . Prior to recognit ion of th i s  unit as a d istinct strat igraphic 
e ntity i t  was mapped as Coal edo ( ? ) by Bal dw in  ( 1 961 ) .  
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I n  the center of the basin in western Dougl as County the unit is approximately 1 ,500 feet thick . 
Probably not more than a thousand feet of strata is present at Ke l ly Butte immed iate ly east of the Coos 
County l i ne , and even l ess is present on the ridges within the county . 

The Bateman Formation is a medium-gray , med ium-gra ined, micaceous, de l ta ic  sandstone composed 
of l i thic fragments,  quartz , and feldspar, in order of abundance . The ·un it is thickly bedded to cross­
bedded and contains coa ly beds and leaf-bearing beds in t he upper part of the sect ion indicative of near­
shore deposition . I t  is concl uded that the Bateman Format ion was laid down under offlap cond itions 
immediately fol l owing deposition of the E l kton S i l tstone, and that it represents the end of sedimentation 
in the Tyee Bas in .  

Bedding is genera l l y  para l l e l  to that of the underly ing E l kton S i l tstone ,  but regiona l l y  the Bateman 
Formation onl aps a thinner section of E l kton on the western margin of the basin .  This suggests gent l e  up­
l ift about the edges of the bas in  during deposition or erosion of the El kton prior to the deposit ion of the 
Bateman Formation . loca l l y  on the east side of the basin the two units appear to be gradational ,  but in 
other p laces such as a long the North Fork of Bottom Creek the massive sandstone of the Bateman Formation 
appears to be d isconformab le  over the E lk ton S i l tstone . 

Megafossi l s  are sparse in the Bateman Formation . The senior author, however,  did find specimens 
of Venericardia cf. cal i fia a long the North Fork of Bottom Creek in the basal beds of the unit . This 
spec ies is more re l atecrtOtlJe Tyee Formation than to the Coa ledo Format ion . Bird (written communication, 
1 967) found upper U lat isian foraminifers a long the ridge east of Ivers Peak i n  strata which he concl uded 
were deposited at she l f  depths, probably  between 200 and 600 feet.  

Brown (in Bal dwin,  1 96 1 ) l ists the p lants assoc iated with the coal -bearing strata near the top of 
the Bateman Formation; many of the ferns are suggestive of a warm subtropical to tropica l  c l i mate . Hopkins 
( 1 967) presents a l ist of p lants assoc iated with the Coa ledo Formation on the basis of spore and seed floras.  
A comparison of the l ists of Hopkins and Brown shows l i tt l e  i n  common . Brown ' s  flora consisted main ly of 
la rge ferns and that of Hopkins cons isted chiefly of broadl eafed shrubs and trees . 

The evidence at hand suggests that the Bateman Formation is early l ate Eocene in age , and is 
somewhat o lder than the Coaledo Formati on . Nowhere are the Bateman Formation and the Coal edo 
Formation in direct contact . 

Coal edo Formation 

As ori gina l l y  defined by Di l l er( 1 899) ,  the Coal edo Formation was made up of the coa l -bearing 
part of the Arago Format ion . Al though the term Pul ask i ,  which he assigned to the non- coa l-bearing beds , 
was later pre-empted , the name Coa ledo has survived and has surpl anted the name Arago Formation . 

Turner ( 1 938) divided the Coal edo Formation i nto lower and upper members, composed primari ly 
of sandstone , and a midd le  member, composed primari ly of argi l l aceous and s i l ty materia l .  Al l en and 
Baldwin ( 1 944) showed that the non-coal -bearing beds a long Pulaski Creek were not a separate formation 
but were assignab le  to the middle member of the Coaledo Formation , and that coal occurred in both the 
upper and the lower members . Al len  and Baldwin ( 1 944) and Ba l dwin ( 1 969a) mapped the three members 
throughout most of the Coos Bay coal fie I d .  

The Coa l edo Formation occupies a north-pl unging basin surrounding Coos Bay . The south end l ies 
at the head of Lampo Creek where the basin  is a simple sync I ine;  additional fol ds occupy the basin imme­
d iate ly  to the north ,  however . The outer margin of the basi n is rimmed by the lower member of the Coal edo 
Formation, and some of the h i l l s  near the center are capped by sandstone assigned to the upper member .  
Many o f  the streams occupy the areas under la in  b y  the softer exposures of the middle member of the Coaledo 
Formation . They inc l ude Lampo Creek and the Coqui l l e  River between the mouths of Hatchett Sl ough 
and Lampo Creek (Figure 8) . 

Thickness: The Coaledo Format ion cons ists of a max imum of 6 , 000 feet of lower and upper sand­
stone separated by a mudstone. member of variab le thickness that is thickest in the northwest . The sequence 
typifies a transgressive-regressive cycl e of deposition in whi ch the middl e fi ne-grained member represents 
the deeper water conditions resu l ting from maximum transgression . 

T hicknesses of 1 ,775 and 1 ,  900 feet of lower Coal edo Formation are present in the coastal sect ion 
and a long the highway west of Lampo Creek, respectivel y ,  according to Al l en and Bal dwin ( 1944) . 



Figure 8 .  Aerial view looking east across loops of the lower Coquil le R iver where i t  crosses lower, middle, and upper Cooledo 
Formation . Central volley in photo is in middle Coaledo. Town of Coqui l le in distanc e .  (Delano Photographics 62073) 
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They reported a thickness of  2 ,  925 feet for the midd le  member of  the Coa ledo Formation and a thickness 
of 1 , 350 feet for the upper member of the Coa ledo Formation in the coastal section . 

Later work shows that several prominent sandstone points near the top of their middl e member in the 
coastal section should probably be considered as the basal part of the upper member of the Coal edo Form­
ation .  E l sewhere , as wel l ,  the gradational contacts between the member precl ude consistent and rigorous 
measurements of the thicknesses of the units . Thus, a l though Al len and Baldwi n ( 1 944, p. 25) found 
2 , 770 feet of upper Coaledo in the R iverton distr ict,  the thickness may in part be a result of the somewhat 
arb itrary position of the lower contact of the unit . Adjusted figures of 2 , 000 feet for the midd l e  Coal edo 
and 2, 300 feet for the upper Coaledo in the coastal section are more I ikely . 

L ithology: T he lower member of the Coa ledo Formation is made up of cross-bedded tuffaceous sand­
stone and subordinate amounts of conglomerate and pebbly sandstone . The bedding inc I udes channe l !  ing, 
cross-bedding , and flame structures . Intraformat ional conglomerates composed of  mudstone pebbles and 
poorly rounded mudstone blocks (Figure 9) and interbedded coal and coaly l ayers are i ndicative of deposi ­
tion o n  a progradi ng del taic front . The coal beds were probably deposited on the margin  of the basin and 
between distributaries . 

The midd le  member of the Coal edo Formation is made up of th in-bedded si l tstone with minor thin 
sandstone and minor l ight-ye l l owish-gray tuff beds . I t  is easi l y  eroded and is genera l l y  occupied by 
val l eys and coastal indentations (Figure 1 0) .  Sma l l  megafossi l s  are present loca l l y ,  and microfossi l s  are 
abundant in places . Quiet, fair ly deep-water deposition is general ly i ndicated . Al though it is postulated 
that the middle member was laid down during maximum transgression of the sea ,  the unit may a l so represent 
a time during which coarser detrita l was not be ing deposi ted for other reasons . 

The rather sudden reappearance of the near-shore coa l -bearing sandstone of the upper Coal edo 
Formation points to a recession of the sea and possibly to re juvenation of the source area . It represents 
an offlapping phase of sedimentat ion . Primary structures w ithin the upper member are simi l ar to those of 
the lower member ,  and petrographica l l y  the two units cannot be disti nguished . 

The sandstone of the upper and lower members of the Coa ledo Formation is medium-gray, coarse­
to fine-grained, feldspathic and l i thic aren ite . Bedding , l aminations, and fl ame structures within the 
units are characterist ic of sediments sorted by lateral bypassing near the profi l e  of aggradation . The 
sedimentary rock was examined by Dott ( 1 966-b) , who states: 

"Most of the Coa ledo sandstones are textura l l y  submature to immature ; fe ldspath ic , micaceous , 
and carbonaceous l i thic (vo l canic)  are nites: more poorly sorted ones are l ithic (vol canic)  
wackes • • • •  Feldspar comprises 1 4  to 32 percent of most sections . Sodic  p lag ioclase, chiefly 
andesine , predominates as rel ative ly l arge , rather angular,  but more or l ess equant grains,  
some of which are prominentl y zoned • • • •  Accessory mi neral s inc lude universal biotite , and 
some muscovite flakes, which may amount to several percent in most sect ions . Amphibole ,  
opaque, and other l ess common heavy minera l s  are present . Sch ist , sandstone , ' granit ic '  and 
serpentine grains occur sporadical ly . Detrital calc ite grains, notably foraminiferal tests, are 
a l so present as very minor constituents . "  

Rottman ( 1 970, p .  1 05)  examined bedrock samples from the lower member of  the Coa ledo Formation 
south of Sunset Bay . A summary of 8 thin sections shows approximate ly 30 to 45 percent quartz , 4 to 1 6  
percent feldspar (mostly plagioclase ) ,  7 to 2 0  perce nt I ithic fragments, and 25 percent matrix with biotite , 
opaque mineral s ,  and cement mak ing up the remainder.  Al though her samples are from only the lower 
part of the Coa ledo Formation,  it may be noteworthy that she reported. signi ficantly more quartz and l ess 
fe ldspar than did Dott . Heavy minera l s  in the l ower member i ncl ude epidote ,  hornbl ende , zi rcon, and 
garnet . 

Much of the pyroclastic material of the Coal edo Formation could have been swept in from exposures 
of l ate Eocene vo lcanic rocks in the Western Cascades which i nc l ude the Colest in Format ion of We l l s  ( 1 956) , 
the Cal apooya Formation of We l l s  and Waters ( 1 934) , and the Fisher Formation of Hoover ( 1 963) . On the 
basis of the heavy mineral suite it is i nferred that much of the sediments a l so were derived from exposures 
of pre-Tertiary rocks in the area of the present-day K lamath Mountains . 

Most of the minable coal of the Coaledo Formation occurs in the upper sandy member,  a l though some 
deposits near Lampo Creek and along Sevenmi le  Creek are in the lower member .  The Hardy and Steve 
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Figure 9 .  Mudstone c l asts in sandstone associated with the E l kton Si It­
stone at Agate Beach . Compass near center for seale. 

Figure 1 0 .  Aeria l  v iew o f  Sunset Boy showing lower Coo ledo strata i n  
foreground truncated by marine terrace. Boy l i es i n  eosi l y  eroded 
m i ddle Cooledo. (Oregon H ighway Division photo) 
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coal beds in the G l asgow area a l so appear to be in the basal member of the Coal edo Formation .  Al l en 
and Ba ldw in ( 1 944) and Mason ( 1 969) discuss the location of the coal m ines and prospects and the thick­
ness and qua l ity of the coal . A summary of information on the coal m ines is given in  this bul l et i n ,  

Stratigraphy and age: The Coa l edo Formation i s  unconformabl e  over the Roseburg , Lookinggl ass ,  
and Flournoy Formations , but is not known to be in contact with the Tyee Formation . Beds assigned to the 
E lkton S i l tstone infaul ted agai nst the Roseburg Formation north of Fivemi le  Poi nt are over lain by the Coal ­
edo . Al though relationships are somewhat obscure , it is not l ike ly that the Coaledo would be conformabl e 
upon the E lkton S i l tstone at the north end of Sacchi  Beach as proposed by Dott ( 1 966b) and yet over l ie 
faul ts i nvolv ing the E l kton Si l tstone on the south , 

Earl ier references to an unconformab le  contact of the Coal edo Format ion with the Tyee are no longer 
thought to be val id in that the underlying micaceous sandstones invol ved have subsequent ly been reassigned 
to the Fl ournoy Format ion , The Coal edo Formation grades abruptly  upward into the Bastendorff Format ion . 

Fossi l s from the Coa ledo Formation were col l ected by many early workers i ncl ud ing Do l l  ( in  D i l l er, 
1 899, 1 901 ) and Turner ( 1 938) , who made the most extensive study of the fauna and concl uded that it was 
l ate Eocene in  age and genera l l y  equiva lent to the Tejon Stage of Cal ifornia . Weaver ( 1 942) l isted and 
i l l ustrated the megafauna of the Coaledo Formation and al so inferred a l ate Eocene age . 

Abundant foram inifers conta ined in the more argi l l aceous beds were studied by Detl i ng ( 1 946) ,  
Cushman, Stewart , and Stewart ( 1 947) and by  Stewart ( 1 957) . Both A- 1  and A-2 stages of  Laim ing and 
the Narizian Stage of Mal lory ( 1 959) are represented . Al l are l ate Eocene . Pl ant spores, po l l en,  and 
seeds exami ned by Hopkins ( 1 967) and l eaf imprints associated with the coal a l so suggest a late Eocene 
age for t he Coal edo Format ion . 

Bastendorff Formation 

The Bastendorff Formation was orig i na l ly termed the " Bastendorf sha l e "  by Schenck ( 1 927), who 
designated exposures at Bastendorff Beach south of Coos Bay as the type local ity . The original spe l l ing 
was incorrect and apparently was take n from a Coast cind Geodet ic marine chart in  use at the time . The 
spe l l i ng was l ater corrected by Al l en and Baldwin ( 1 944) to conform to the spe l l ing of the Bastendorff 
fam i ly name . 

The Bastendorff Formation is confined to the center of t he South Slough syncl ine , the Sumner syncl i ne,  
and the Riverton sync l i ne south of Beaver H i l l . North of Miner Creek the unit  consists of 1 , 845 feet of 
sha le ,  a 60-foot sandstone member,  and approximately 1 ,  000 feet of  apparently fine-grained strata that 
i s  covered in the beach sect io n .  Total thickness for the Bastendorff Formation is t herefore about 2,  900 feet .  

The  bul k of  the Bastendorff Formation is made up  of fine-gra ined sha le  and consists of  th in  beds of  
dark-gray sha le  and occasional th in  beds of l ight-ye l low ish-gray tuff . The  beds are eas i ly eroded and 
give rise to a characterist ic  low-ly ing subdued topography . The sandstone member near Miner Creek ,  
described by Lowry ( in A l l e n  and Baldwin,  1 944, p .  28), i s  not unl ike that of  the upper Coa l edo Format ion . 
Both show der ivation in part from vol canic rock . Tuff from the Baste ndorff Format ion , however, contains 
more basic gl ass tha n does that of the m idd l e  member of the Coa ledo Formation . 

Bedding of the Bastendorff Format ion appears to be para l le l  to that of the underly i ng Coa ledo 
Formation and the overly ing Tunne l  Po int Formation and conformable re lationships are inferred . The 
e nvironment of depos ition c hanged rather abruptly ,  however,  as is indicated by the sharp upper and lower 
contacts of the unit . 

A latest Eocene and early 01 igocene age is interpreted for the Bastendorff Formation on the basis 
of contained microfossi l s .  Foramin ifers were first examined by Cushman and Schenck ( 1 928), who postu­
lated an early Ol igocene age . Subseque ntly  Schenck and K l e inpel l (1 936) proposed age equiva l ence with 
the Eocene Gaviota Format ion of Cal ifornia . More recently Stewart ( 1 957) assigned t he upper third of the 
unit to the early Ol igocene and the lower two-th irds of the un it to the l ate Eocene . 

Duncan ( 1 953) suggested that the simi l arities between the l ower and upper Coa ledo and between the 
midd le  Coal edo and Bastendorff Formation might be explai ned by repeti tion of a sandstone-sha le  couplet 
through thrust faul t ing . He did not present cross-sections to show how this might be accompl i shed, and field 
rel at ionships do not support such a concl usion ,  Moreover,  the Bastendorff Format ion , be ing finer grained 
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and somewhat cha lky in appearance in weathered outcrops, is l ithologica l ly quite distinct from the middl e 
Coaledo .  

A regional study of the distribution of the four units leaves l itt l e  doubt regarding the ir true geologic 
re l ationships. A section along the Coqui l l e River shows al l four units in  stratigraphic succession with no 
evidence of thrusting . Along Isthmus Slough and near Sumner the Bastendorff appears above the Coal edo 
without dup l ication .  Any simi larity in apparent age of the units is due to the short time span invo lved 
in their deposition relative to the time span represented by the foramin iferal stages .  

Tunnel Point Formation 

The Tunne l Point Formation was original ly defined by Do l l  ( 1 898) and is restricted to exposures 
near Tunnel Point, one-ha l f  mi le  southwest of Coos Head adjacent to Coos Bay . Al l en  and Baldwin ( 1 944) 
measured 800 feet of sandstone assigned to the unit in the beach section .  No other exposures of the 
Tunnel Point Formation are known . The sandstone, however, is probably more widespread beneath exposures 
of the Empire Formation farther south in the South Slough Syncl ine .  

The sandstone is made up primarily of medium-gray , coarse- to fine-grained current-sorted sand­
stone . Occasional pebbly and foss i l iferous layers are present in the basal part of the section . Where 
weathered the sandstone is l ight yel lowish brown . Accord ing to Schenck ( 1 928, p .  1 9) ,  the sandstone 
consists chiefly of quartz and feldspar with an admixture of subordinate tuffaceous material and glauconite . 
Lowry (in A l l en and Ba ldwin,  1 944 p .  29 ) states: 

"Examination of the thin section shows that the rock is a fine-grained tuffaceous sandstone 
made up main ly of angu lar to subangular fragments averaging 0 . 1 mm in size . Grains of 
brown basal tic gl ass with n about 1 .535 constitute about 50 percent of the section , and 
grain of colorless, probabfy andesitic gl ass with n about 1 .5 1 5  make up about 40 percent . 
The basaltic gl ass is partial ly devitrified and a few grains conta in laths of l abradorite . 
Angular and subangul ar grains of both andesine and labradorite total 5- 1 0  percent . Lesser 
constituents are flakes of b iotite and muscovite which are in part bent . "  

Basalt ic tuffs and cl astic fragments are common in the Bastendorff and upper Coaledo Formations, 
and simi lar rock in the Tunnel Point Formation may point to erosion of a common source . The appearance 
of andesitic material probably resul ts from erosion of the contemporaneous Littl e Butte Volcanics in the 
Western Cascades.  

The Tunnel Point Format ion is apparently conformabl e over the Bastendorff Formation and is over­
la in by the Empire Formation with marked angul ar unconformity . A pronounced disparity of dip between 
the two units is evident even though the actual contact is largely obscured by local sl umping and vegeta­
tion . 

A meager megafossil fauna recovered primarily from basal beds of the unit indicate a middle  01 igo­
cene age simi lar to that of the upper ha l f  of the Eugene Format ion in the Wi l l amette Val l ey .  

Regional stud ies show that the sea invaded several coastal embayments as wel l  as the Wi l lamette 
Val l ey in Ol igocene times. It is not known for certain whether the sea was continuous from Coos Bay 
to the Wi l l amette Val l ey at that time or whether the Coast Range was starting to rise, possibly isolating 
the Coos Bay embayment .  

Marked facies changes within the Ol igocene units of much of  western Oregon , the presence of  
numerous Oligocene intrusives in the central Coast Range , and the l imited extent of the Ol igocene units 
in the Coos Bay area suggest a very complex regiona l paleogeography in Ol igocene times . The apparent 
concordance of the Coal edo, Bastendorff, and Tunnel Point Formations in southwestern Oregon , however, 
indicate that in southwestern Oregon at l east , deformation occurred after midd le  Ol igocene times . 

Miocene beds 

Beds of Miocene age were unknown in the Coos Bay area until 1 949 when the U . S .  Army Corps 
of Engi neers dredged the bay and pi I ed the dredgings on both sides of the harbor . The dredgings on the 
edge of the spit to the west were by far the more fossi l iferous and incl uded fossi l s  from both the Miocene 
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beds and the  PI iocene Empire Format ion . Mol l usks were abundant in the M ioce ne dredg ings and have 
been studied subsequently by James ( 1 950), Moore ( 1 963) , and Armentrout ( 1 967) . 

T he beds most common ly  represented i n  the dredgings consist of medium-gra ined, medium-gray 
sandstone cemented with calc ite . F iner-grained strata may have been present origina l l y  but were broken 
up during the dredging process . 

Armentrout ( 1 967) was the first to find a Miocene outcrop on land , Between Pigeon Point and the 
Cape Arago Pulp Mi l l  26 feet of section is exposed at low tide . Armentrout ( 1 967 , p ,  34) describes the 
beds as fol lows: 

" The lower ha l f  of the section is a concretionary massive I ithic graywacke that is highly 
fossil iferous . The upper ha l f  of the section is a poorly consol idated l ithic graywacke only 
sparse ly fossil iferous . "  

Barring the presence of faul ts, a th icker section is undoubtedly present along strike i n  the bay 
adjacent to the pulp mi l l .  Projected dips show there is room for a thousand feet or more of Miocene 
strata in the center of the South Slough Syncl i ne . Both Moore ( 1 963) and Armentrout ( 1 967) consider the 
mol l usks to be m iddl e M iocene and genera l l y  equiva lent in age to the Temblor Formation of Cal iforn ia 
and a part of the type Astoria Formation of Oregon . Older beds equiva lent to the Nye Formation may be 
present in the center of the South S lough Sync l i ne .  

Empire Formation 

The term Empire Formation was first appl ied to the sandstones and si l tstones which occupy the 
center of the South Slough Syncl ine in the western Coos Bay area by Di l l er ( 1 896) . The name was derived 
from the early settlement of Empire , now a part of Coos Bay . The Empire Formation is  l imited in extent , 
but equival ent beds probably crop out along the shore south of Bandon (Orr and We inste in ,  1 970) . 

A highly fossi l i ferous conglomeratic l ens exposed at Fossi l  Point a long the east side of the bay was 
termed the "Coos Conglomerate " by Dol l  ( 1 909) . He described and i l l ustrated the fauna and considered 
the unit to be a dist inct stratigraphic entity . Howe ( 1 922), however, showed that the conglomerate I ies 
within the Empire Formation and that i t  is, therefore , a member of that formation .  Weaver ( 1 942) iden­
tified and i l l ustrated the fauna of the Empire Formation and A l l en  and Ba ldwin  ( 1 944) summarized the 
l oca l geol ogy . A deta i led study of the formation and its fauna was undertaken by Armentrout ( 1 967) . 

Weaver ( 1 945) recorded a thickness of 1 , 540 feet for the formation a long the coastal section, and 
Armentrout ( 1 967) measured a thickness of 1 ,  630 feet .  If dips along the western I imb of the South S lough 
Sync l ine are uniform ,  it is possib l e  that the unit is more than 2, 500 feet thick farther south in the basi n .  

The Empire Formation i s  made up o f  massive sandstone beds with I itt le  s i l tstone . Bedding i s  dif­
ficul t to define i n  p laces, a lthough l imy concretions roughly depict stratification . The sandstone is medium 
gray where fresh and rusty brown where weathered . Borings by submarine organisms are common and are 
indicat ive of s low deposit ion . Armentrout ( 1 967, p .  80) d iscusses the petrography as fol l ows: 

" Based on 300 gra in counts of 1 1  th in sections ,  the sandstone of the Empire Formation is a 
fe ldspathic graywacke (Petti john's cl assification, 1 957) . The l ight-gray rock has angul ar 
quartz and feldspar gra ins and a preponderance of matrix . The components of the sandstone 
are randomly oriented . " 

The Empire Formation conta ins an abundant mol l uscan fauna , especia l ly  in the conglomeratic l ens 
noted above . Dol l ( 1 909) described many of the forms and suggested an early Pl eistocene or l ate P l iocene 
age . Weaver ( 1 942) re-examined the fauna and interpreted a late early to middle Pl iocene age . Micro­
fossi l s  are scarce . The Empire Formation is markedl y  unconformabl e over the Tunne l Point Formation and 
on laps progressive ly older units to the south .  

Coqui l l e  Formation 

T he Coqu i l l e  Formation was named and defined by Baldwin ( 1 945) . The type section is located 
between the mouths of Cut Creek and Whiskey Run north of the mouth of the Coqui l l e  River . The unit is 
not mapped separatel y  but is i nc l uded w ith the terraces owing to sma l l  areas of outcrops (Figure 1 1 ) .  
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F i gure 1 1 .  C l i ff face south of Whiskey Run exposes Coqu i l le Formation 
below and terrace sands and gravels above. 

Figure 1 2. Wave-cut platform a t  F i vern i le Point .  Vertica l to s l ightly 
overturned strata of the Roseburg Formation with pholad-bored knob 
and overlying terrace sands. 
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The unit consists of poorly indurated conglomerate, sandstone, mudstone, and clay .  Stumps and logs are 
present in places . Because I ittle more than 40 feet of the unit is exposed at any one cl iff face , it is 
difficult to estimate the total thickness of the un i t .  However, the base of the unit is inferred to be 
several hundred feet below sea level . Also ,  beds assigned to the Coqui l l e Formation are exposed at an 
el evation of 1 60 feet in the excavations of the Pioneer mine al ong Cut Creek . Total thickness for the 
unit may therefore approach 500 feet . 

AI though megafoss i l s  are scarce in the Coqu i l l e  Formation of Coos County, col lections taken from 
beds assigned to the Coqui l le Formation near Newport {Baldwin,  1 950) are late P le istocene i n  age . Also ,  
a log from the base o f  the terrace which overl ies the Coqui l le  exposures a t  the Pioneer mine was determined 
by carbon- 1 4  radiometric dating techniques to be greater than 50, 000 years ol d .  This minimum age for the 
terraces overlying the beveled upper surface of the Coqui l le Formation suggests an age sign ificantly greater 
than 50, 000 years for the Coqui l le  Format ion .  

A more precise post-I l l inoian and pre-Wisconsin age i s  inferred for the Coqui l l e  Formation on the 
basis of the known Pleistocene eustatic hi story of the West Coast and the probable geomorphic history of 
the Coqui l l e  River area , Briefly,  the Coqui l l e  beds are estuari ne deposits which are thought to fi l l  an 
ancestral mouth of the Coqui l l e  River. Because the Coqui l l e  River now flows through a val l ey cut during 
the l ast {Wisconsin) glaciation ,  the Coqu i l l e  beds are thought to fi l l  a va l ley cut during an earl ier stage 
of gl aciation and low sea leve l ,  possibly the I l l inoian Stage , Thus , the Coqui l l e  Formation is probably 
post- I l l inoian and pre-Wisconsin {Sangoman Interglacia l )  in age . 

E l sewhere in western Oregon additional evidence for al l uviation contemporaneous wi th that of the 
Coqu i l l e  Formation in Coos County has been recognized.  Beds analogous to the type Coqui l le Formation 
have been found at the mouths of many of the streams along the Oregon coast and have been assigned to 
that unit . In addition, Lowry and Bal dwin { 1 952) propose that much of the al l uvial fi l l  of the Portland 
area is contemporaneous with the Coqui l l e  Formation al ong the coast . 

Terrace deposi ts 

Terrace deposits in addition to the Coqu.i l l e Formation mantle many of the marine benches present 
at various e levations within the western part of Coos County and consist of l oosely compacted, rudely 
bedded sand with pebbly horizons near the base . Burrows of marine rock-boring c lams in places in the 
underlying bedrock indicate at least a partial marine origin for some of the terrace deposits {Figure 1 2) .  
The uppermost layers of the terraces, however, occasional ly consist of black , organic, nonmarine ,  or 
brackish so i l . 

Formational names have not been appl ied to the deposits of the individual marine terraces , Rather, 
they are treated as physiographic entit ies {Griggs , 1 945) . General ly speaking , the terraces form easi ly 
recognized fl at benches, but l oca l ly  recent al l uvia l  fans or tree -covered dunes modify the topography . 

Tectonic processes also have affected the terraces . The higher terraces, for which possible late 
PI iocene ages are inferred , are present at el evations of up to 1 ,  500 and 1 , 600 feet and obviously owe 
their position in large part to regional up I ift rather than eustasis alone . According to Bal dwin ( 1 945),  
the lower ly ing terraces a l so are warped , al though to lesser degrees, and it i s  often difficult to  define 
individual terraces so le ly in terms of el evations . 

Most of the terrace deposits range in thickness from 1 0  to 50 feet and appear to have been deposited 
during recessions of the sea .  The variable thickness is a function of pa leogeography and sl ight warping 
during deposit ion,  relative position to the shore l ine during deposition , and mass wasfing and erosive 
processes after deposit ion .  Lithol ogy al so varies as a function of the depositional condit ions , For in­
stance, grave l s  and bl ack sands are developed low in the sections during times of moderately intense 
current action ,  Quartz- and feldspar-rich beds high in the section record deposition under less extreme 
conditions when these l ighter gra ins were not wi nnowed out . 

I n  contrast to the recessional terraces so common in much of coastal Coos County, the terrace 
deposits developed at the Sev,en Devi l s  chrome mine (sec .  1 0, T .  27 S . ,  R .  14 W . )  are quite thick and 
are thought to have been la id down during an advance of the sea . Within the terrace the richest deposits 
of bl ack sand are si tuated near the o ld channe l of the Coqui l le  River {Coqui l l e  Formation) and the most pro­
duct ive mines, the Pioneer and Eag le ,  are in terrace material immediate ly overlyi ng the Coqu i l l e  Formation . 
Evidently the gold ,  chromite ,  and magneti te were partial ly concentrated at the time of deposition of the 
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Coqu i l l e  Formation and were further winnowed and concentrated as the terrace deposits immediate ly 
overlying the Coqui l le Format ion were developed . 

A l l uvium 

Al l uvium occurs in al l the major river val leys and bays and consists of variable amounts of uncon­
sol idated c lay ,  si l t ,  sand , and gravel . As sea l evel rose at the end of the Ice Age , deposition wi thin 
the estuaries developed broad , fl at val leys which now are present near tidewater .  The net result is that 
the larger bays are fi l l ed with a l l uvium which is be l ieved to extend to depths as great as 400 to 450 feet . 

I n  the l ow-lying areas of the flood plains, especia l ly  along the North Fork of the Coqui l l e  River, 
tree-covered natural levees are wel l deve loped . They formed as floodwaters spi l l ed over establ ished 
channel s and deposited sediments along the edges of the rivers. During flood stage the levees continue 
to grow and are observed as two para l l e l  rows of vegetation marking the banks of the river channel wi thin 
the inundated flood p la in .  

Mappable deposits of a l l uvium inl and are present a long portions of the major streams, commonly 
on the inner corners of meanders . They were laid down as the meanders migrated l atera l l y ,  cutting into 
the outer bank and depositing sed iments a long the inner bank . Other deposits of in land a l l uvium owe 
their origin to damming of streams by l arge l andsl ides . Behind the obstructions sediments be ing transported 
downstream were deposited in the s lack water . U l timately a new flood plain was developed as the tem­
porary l ake was fi l l ed with al l uvium . 

Coastal Coos County is characterized by numerou.s large dune fie lds of differing ages and varying 
degrees of stabi l ity .  In pl aces the o lder dunes are stabi l ized by mature forests; in  others the forest cover 
has not had the time to develop . In sti l l  others, large quantities of sand continue to blow inland and the 
dune fie lds continue to be active . This is particularly true north of the Coqui l l e  River,  a stream which 
contributes much sand to this part of coastal Oregon . 

I n  swampy and marshy lowlands within the flood pl ains and parts of the dune fields, fine -gra ined 
sediments with high contents of organic materjal are common at the surface and may be widespread in the 
subsurface . Organic soi l s  such as these characteristical l y  form in areas of high ground water .  Such soi l s  
pose many problems in terms o f  stabi l ity and should be extensive ly  investigated if construct ion upon them 
is contempl ated . 

T e c to n i c  H i s t o r y  

I n  addition to the deposition of great thicknesses of sedimentary rock and the extrusion of prodigious 
quantities of vol canic rock , the geologic history of Coos County has incl uded significant episodes of active 
tectonism and erosion . During these times l ittle or no sed iments were laid down, and the pre-existing 
rocks were severely deformed , eroded,  and in some cases i ntruded with igneous rock.  Present thought 
re lates the tectonic processes responsibl e  for both the deposition and tectonism to movements of l arge 
pl ates making up the crust and upper mantl e of the earth.  I n  the western United States and Oregon inter­
action between the North American Plate and various ancestral pl ates of the Pacific Ocean has been 
particularly  pronounced since the middl e  of the Mesozoic era . 

The Rogue Formation and the overlying Gal ice Formation were deposited in midd le  Late Jurassic 
t imes and were severely deformed shortly thereafter during the Nevadan Orogeny . Thrusting , folding , 
fau l t ing ,  intrusion and metamorphism occurred at this time . A short distance to the south in Cal i fornia 
the S ierra Nevada Batho l i th was implaced during a series of intrusive episodes assigned to the Nevadan 
Orogeny . Col lectively the compressive processes of this orogeny undoubtedly shortened the crust of the 
earth considerably in the western United States . 

I n  l atest Jurassic times the Dothan and Otter Po int Formations were laid down as abyssal fan and 
deep sea-floor deposits respeC!:tive ly . The varied rock types of the Otter Point Formation were possib ly  
deposited over an act ive zone of subduction as is suggested by the widespread distribution of pre-l i th ifi ­
cation mel ange features within the uni t .  With i ncreased tectonism both the Otter Point and the Dothan 
Formations were upl ifted so that a surface of erosion now separates these units from the overlying Early 
Cretaceous units . To the inferred period of short-l ived tectonism the term Diab lan Orogeny is assigned 
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i n  Cal ifornia . I t  differs from the Nevadan Orogeny i n  that no intrusions ore associated w ith i t .  More 
than one pulse of deformation may hove been involved in this orogeny; c l asts of bl ueschist in the upper 
member of the Otter Point Formation apparently were derived from the lower member,  a feature which 
i ndicates erosion of the lower Otter Point prior to deposition of the upper Otter Point . 

In earl iest Cretaceous ·time , continental seas spread across the K l amath Mounta in  region to deposit 
the Myrtle Group and corre lative units . Dur ing the m iddl e  of the Cretaceous Period, Early Cretaceous 
un its were fo lded and faul ted and no deposition occurred in western Oregon . I so lated exposures of marine 
sedimentary rock of Late Cretaceous age in southwestern Oregon i ndicate re invosion  of  the sea fo l lowing 
the Cretaceous tectonism . 

The Roseburg Formation was deposited in ear ly Eocene , Paleocene , and possib ly  l atest Cretaceous 
t imes . There is no evidence to suggest a break in deposition at the close of the Cretaceous Period . Near 
the c lose of early Eocene times, however ,  the Roseburg Formation underwent severe compression and was 
isocl i no l ly folded and l ocal ly overthrust to the northwest . Crests of onticl ines with in the unit ore trun­
cated and it is thought that a l and moss was formed at this time . During this time a l so the Col ebrooke 
Schist may hove been thrust i nto the area ( Bal dwin  and Lent , 1 972) from a westerly source (Col eman, 
1 972) . A metamorphic age of 1 30 ::_ mi l l  ion years has been assigned to the Col ebrooke Schist ,  and geo­
chemical  affinities to the Gal ice Formation hove been recognized (Col eman , 1 972) . 

With the close of the post-Roseburg tectonic ep isode , the regiona l pattern of deformation in the 
Coos County area and western Oregon in genera l  changed significantly in terms of intensity and orienta­
t ion.  Most later folds ore gentl e in comparison to the K l amath structures , and structures genera l ly trend 
north rather than northeasterly . Active K l amath Mountain  tectonism apparently ceased at or near the 
close of the early Eocene . To the north in Washington a simi lar pattern is recognized by Mi l l er and 
Misch ( 1 963), who describe gently folded middl e and l ate Eocene rocks over lying much more severe ly 
deformed strata of Cretaceous through Pa leocene age . 

The Lookinggloss, F lournoy, and Tyee Formations indicate near-shore conditions in the southeast 
and deeper water turbidite deposition towards the northwest . Al though unconformities separate the three 
formations , actual deformation is ge ntle except a long major fau l ts .  The overlying E l kton and Bateman 
Formations respective ly represent post-Tyee deepening and offlop conditions . 

Along the coast the Cool edo Formation represents del taic deposition i ndicative of a I orge K l amath 
landmass to the southeast in l ate Eocene times .  The overly ing Bostendorff and Tunnel Point Formations 
represent continued deposit ion in a l ocal ized basin and , col l ective ly  with the Cool edo Formation, ore 
the most severely deformed units of post earl y Eocene age in Coos County . Dips w ithin the Coos Boy area 
approach 70 degrees, whereas dips within the Tyee , E l kton,  and Bateman Formations in the Coast Range 
sel dom exceed 20 degrees . It is inferred that the basement rocks beneath the Coos Boy area may occupy 
a zone of crustal weakness. Progressive fold ing has occurred in that area intermittently throughout much 
of the Tertiary (Ba ldwi n ,  1 966).  Angul ar unconformities separate the Tunne l  Po int Formation,  Miocene 
beds , and Empire Formation . 

Regional upl ift continues to the present day . The high terrace on Bl ue R idge at e levations of 
1 , 500 and 1 , 600 feet is probably no older than l atest Pl iocene and assuredly owes much of its e levation 
to regional up I ift . T he ge ntle decl i ne of the youngest terrace from Cope Arogo to Charleston is indica­
tive of  l ocal upl ift w ith in  the late P le istocene . A fifteen foot d is location of the terrace surface at Mussel 
Reef near Cope Arogo and regional t i l ting of various other terrace surfaces towards the axis of the South 
S l ough Syncl ine ore consistent with continued compression wi th i n  the South Slough Sync I i ne . 

G e o l o g i c  H i s t o r y  

Coos County is located a long the western marg in  o f  the North American continent , a region which 
has been characterized by the complex interact ion of the oceanic and continental plates of the earth ' s  
crust for much o f  geologic t il')'le . Shortening of  the crust i n  southwestern Oregon i s  attributed to under­
thrusting {subduction) and overthrust i ng (obduction) of the oceanic plate in rel ation to the continental 
p late . Assoc iated w ith  much of Late Mesozoic subduction was the deve lopment of the Iorge bathol ithic 
i ntrusions, which now ore widespread in the K lamath Mountains Province . Tectonism in most of Tertiary 
times has been much less severe . In P le istocene times regional upl i ft has produced a series of marine 
terraces a long the coast . 
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In Late Jurassic times thick accumulations of vo lcanic rock (Rogue Formation) and monotonous 
sequences of si l tstone and graywacke (Gal ice Formation) were deposited in that order on the sea floor 
west of what was then the North American cont inent . The andesitic breccias of the Rogue Formation 
suggest that it may have been part of a vo lcanic chain, and one can envisage a growing island arc 
simi lar to that of the Al eutian Isl ands or parts of Indonesia today . 

With the close of Gal ice sedimentation in K immeridgian times the region was subjected to the 
intense deformation and pi uton ism of the Nevadan Orogeny (see strat igraphic chart, Figure 4) . Sl abs of 
rock of regional dimensions were thrust over one another and severe ly deformed . At depth partial mel ting 
of the subducting pl ate gave rise to the large bathol iths which intruded pre-Nevadan strata . At this 
time also large sheets of serpent in ite and rel ated rocks representing Mesozoic upper mantl e material prob­
ably served as tectonic carpets, thus faci l itat ing the regional thrusting and crustal shortening. 

Later the up I ifted mountains resul ting from the Nevadan Orogeny contributed more sed iments to 
the sea .  Near the continental margin,  sedimentat ion was in the form of rapidly deposited, thick sequences 
of sandstone (Dothan Formation); farther out to sea, fine-grained , thinner-bedded sandstone , si l tstone , 
volcanic rocks and related sediments accumul ated (Otter Point Format ion) .  Blocks of bl ueschist , pods 
of serpentine , and a variety of m�l ange features within the Otter Point Formation as seen today indicate 
deformation prior to l ithificat ion , a feature which in turn suggests deposition in a tecton ica l ly  active 
terrain . Possibly the Otter Point Formation was thrust beneath part of the continental crust as it was 
being deposited . 

Near the close of Jurassic t imes the sea evidently withdrew from this part of Oregon,  but an 
al most immediate reinvasion is indicated by the deposition of sand, si l t ,  and conglomerate (Myrtle Group 
and Humbug Mountain Congl omerate ) in latest Jurassic and earl iest Cretaceous times . Isl and or peninsular 
sources for part of these rocks are suggested by the facies changes within the basal congl omeratic beds 
of the Humbug Mountain Conglomerate . Al though this unit  is situated to the west of the Myrtle  Group, 
its c lasts are characteristical ly larger, more loca l ly  derived, and less wel l rounded than those of the 
Riddle Formation situated farther to the southeast . 

Structures within the Myrtle Group, but absent in younger strata,  suggest folding and possible 
thrust ing in  the middle  part of the Cretaceous Period . A Late Cretaceous reinvasion of the sea-laid 
down strata which are now exposed at Cape Sebast ian and along the North Fork of the Coqui l l e  River.  
No significant orogenesis occurred at the end of the Cretaceous period . Possibly invasion of the Late 
Cretaceous sea cont inued uninterrupted into early Eocene times to give the more widespread deposits of 
the lower part of the Roseburg Formation .  

Within the Roseburg Formation thick sections of basal tic pi l l ow l avas and breccias petrographica l ly 
simi lar to the floor of the Pacific Ocean and Hawaiian Isl ands today are widespread and may be continu­
ous with corre lative volcanic units farther north in western Oregon and Washington . Little is known of 
the spec ific origin of the rocks, but their extent po ints to a volcanic episode of regional dimensions . 
Perhaps an abyssal fan of Roseburg sediments interfingered seaward with the products of early Eocene 
subsea vol eonism . 

A brief pulse of re l atively intense deformation produced isocl inal fo lds and thrusting in the Rose­
burg Formation at the close of early Eocene times. At this time basaltic units were thrust above overlying 
sedimentary strata; the en igmatic Colebrooke Schist may hove been thrust eastward into the area from 
a yet undefined source; and a northeast trend ing structural style quite simi lar to that of the older K lamath 
rocks was imparted to the Roseburg Format ion . Active col l is ion of the oceanic and continental plates is 
inferred . In spite of its brevity 1 this period of deformation is regarded as a major orogenic pulse in south­
western Oregon . Products of succeeding deformations are gentle in comparison to i t .  

The presence of  Penutian foraminifera in both the steeply dipping strata of  the Roseburg Formation 
and the l ess deformed strata of the overlying and less extensive Looki ngglass Formation attest to the short 
period of time invol ved in the post-Roseburg deformat ion . With continued transgression of the sea the 
basal conglomeratic beds of the Lookinggl ass Formation passed upwards into the deposition of finer-grained 
sandstone and sil tstone . 

A middle Eocene retreat and readvance of the sea is indicated by the angul ar unconformity between 
the middle Eocene Lookingglass Formation and the overlying Flournoy 1 which consists of relatively coarse 
near-shore deposits low in the section and finer-grained rhythmica l ly  bedded deeper water deposits high 
in the section . 
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In addition to the Lookingglass and F l ournoy Formations, a third sequence of rhythmica l ly bedded 
sandstone and si l tstone (Tyee Formation) was deposited in middl e Eocene times .  The Tyee Formation is more 
extensive than either the Fl ournoy or the Lookingglass Format ion , and it rests unconformably on a l l  o lder 
Tertiary units . As shown by the absence of reworked loca l material in  the unit, it must have been derived 
primari ly from sources outside the immediate basi n .  Coa l beds, channel ing, and cross-bedding ore restricted 
to the souther ly exposures . Rhythm i tes and other deeper water features are domina nt in the north , and 
pa leocurrent indicators suggest a norther ly di rection of transport . The Tyee Forma tion may have been 
deposi ted in on end-fi l l ing basin that was open on the north , bounded on the south by ancestra l K lamath 
Mountains, and bounded on the west by a peninsul a along what is now the coastal part of Coos County . 

With continued transgression,  progressive ly finer-grai ned deposits were l a id down so that the 
sandstones of the Tyee Format ion passed upward into a finer-grained series of sediments dominated by 
s i l tstone (El kton S i l tstone) .  Subsequent ly,  as the sea withdrew in latest midd le  Eocene times ,  a bl anket 
of offlapping sandstone (Bateman Formation ) was l a id dow n .  The unit is sti l l  preserved in the central part 
of the basin in eastern Coos County and western Dougl as County . The distribution of the coal beds, cross­
bedding, and channe l i ng in the Bateman Formation point to a prograding del ta characteristic of a sha l low 
retreating sea . 

Al though evidence of an unconformity between the El kton S i l tstone and the overlying Coal edo 
Formation is not present at the one common local ity of the two units at Sacchi Beach ,  it is I ikely that a 
period of sl ight deformation separates the two units . Apparently the l ate Eocene Coal edo sea was fa irly 
restricted, and exposures of the Coal edo Formation are now preserved only in the central and western 
parts of Coos County . Original ly ,  however, the unit may have lapped farther inl and over o lder strata , 
Late Eocene beds of simi lar rock type are present south of Eugene, but no concrete evidence exists to 
suggest that a l ate Eocene seaway directly connected the two loca l i ties; the Eugene beds may be a part 
of the Cowl itz-Nestucca seaway . 

The upper and lower sandstone members of the Coaledo Formation were deposited in shal l ow-water 
environments as sediment-! aden distributaries shi fted back and forth on a del taic front . Much of the sand 
was derived from the ancestral K l amath Mountains, and tuffaceous material was contributed by streams 
drai ning the vol canic terra in  of the ancestral Western Cascades to the east , Coal bed$ common in the 
units probably were derived from the vegetative matter which no doubt thrived a long the margins of the 
I ate Eocene embayment and in the backwaters between the distributaries . 

Overal l ,  the Coal edo Formation represents a cycl e  of marine transgression and regression; the 
si l tstone midd le  member,  which is thickest al ong the coast and tapers to a feather edge in land, presumab ly 
was laid down during maximum transgression and deepest water cond itions . 

A probab l e  shift to deeper water conditions in l atest Eocene and early 01 igocene times ushered 
in the deposition of the Bastendorff Formation conformable above the Coal edo Formation . A rel ative ly 
sudden i nfl ux of coarser tuffaceous material in midd le  Ol igocene times produced the sed iments of the 
present day Tunnel Point Formation, a unit which a l so is l argely restricted to the center of the South 
S lough Sync I ine . The grain size and present distribution of the unit suggest that it probably was more 
restricted in origina l  distribution than either the Coal edo or the Bastendorff Formations . 

Folding and erosion fol lowed Tunnel Point deposition . It was not unti l  middl e Miocene times that 
sedimentation was again reinitiated in the Coos Bay area, as indicated by dredgings and smal l outcrops 
of midd le  Miocene rock . Oider Miocene strata of Nye age may be present, however, in the center of the 
South S lough Sync l i ne .  

Renewed fold ing continued i nto the PI iocene at which time massive beds of sandstone were laid 
down to form the Empire Formation , a unit which is unconformable over many of the older un its . Beds 
of Empire age evidently are more or less continuous offshore as far south as Cape B l anco . Fossi l i ferous 
boul ders of PI iocene age are present on the beach near Bandon, and PI iocene beds crop out a short dis­
tance south of Bandon . 

Long-term regional up I ift since the l ate PI iocene and glacia l l y  i nduced fl uctuations of sea level 
i n  the P leistocene have resul t,ed in the formation of a series of wel l -preserved marine terraces in south­
western Oregon , During st i l l stands of the sea ,  beve l i ng by wave action produced the flat-lying surfaces 
which l ater were upl ifted to give a series of terraces in which the successive ly  o lder benches are si tuated 
at progressive ly  higher e levations . 
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The highest terrace truncates B l ue R idge at an  e levation of 1 ,  500 to 1 ,  600 feet .  Whether entire ly  
of  marine origin or not , the erosion surface was governed i n  l arge part by  the I eve I o f  the nearby sea and 
s ignificant l ater up I i ft is indicate d .  Among the l ower terraces are sma l l  remnants to the south in C urry 
County at an e levation of about 1 ,  200 feet ,  a terrace southeast of Cape Arago at 700 feet above sea 
l evel , and several other terraces at l ower e l evations in the Empire quadrangl e .  The terrace at the Seven 
Dev i l s  chrome mine a long the coast is 300 to 350 fee t  h igh ,  and the promine nt terrace at the Cape Arago 
L ighthouse and at Bandon is 80 to 1 00 feet above sea l eve l . 

Most of the terraces consist of a th in  veneer of sand over lying a wavecut bench i n  bedrock . They 
probably repre sent recessiona l  terraces formed when the l a nd was ris ing re l at ive to the sea . In contrast , 
the terrace deposits at the Seven Devi l s  m i ne are much th icker and may represent aggradation during a 
re l at ive rise of sea l eve l . 

The prominent  terrace at Cape Arago has been inc ised by downcutti ng streams and is therefore 
o l der  than the drowned bays of the present day . Because the bays were probably excavated during the 
l ow stand of  sea l evel  associated wi th the Wiscons in  stage of g laciatio n ,  it i s  inferred that the Cape 
Arago terrace is pre -Wisconsin in age and that the sedimentary fi l l  of the bays i s  post-Wisconsin i n  age . 
One can e nvisage pre-Wisconsin beve l ing and up I i ft to give the surface of the terrace , Wisconsin down­
cutt ing to give the present bays, and post-Wiscons in  deposition to give t he present-day bay fi l l .  

A s imi l ar sequence of eve nts that took p l ace during and after an earl ier stage of g lac iat ion i s  
recorded i n  the rocks between the mouth of the Coqui l l e  R iver and W hiskey Run . T here , a val l ey cut 
during either the I l l inoian or earl y Wisconsin gl acial  stage , when sea l evel was l ow ,  was subsequently 
buried by sediments , Apparentl y  the val l ey was occupied by the Coqui l l e  R iver when it was situated 
north of its present course . During the l ast intergl acia l  stage when sea leve l  was h igh,  the val l ey was 
c logged with sediments to g ive a series of  val l ey-fi l l  material s which  form the present-day Coqui l l e 
Formation . I n  Wisconsin t imes the r iver  shifted southward to incise d i fferent bedrock , and the Coqui l l e  
Formation was fortuitously preserved . 

AI though l ong-range up I ift of the I and is the preva i l ing tectonic process at the present t ime, the 
bays remain drowned today owing to large and rapid r ise in sea l eve l wh ich  accompan ied the abrupt 
termination of Wisconsin g l aciation in the recent geo l ogic past . Sediments being deposited in the bays 
today are analogous i n  terms of origin to the Coqui l l e  Format ion , which was deposited i n  the l ast i nter­
gl acia l  epoch . 
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M E TA LL I C  M I NERA L R E S O U R C E S  

by Len Ram p 

B l a c k  S a n d s  

Several potential l y  val uable mineral s occur in bl ack sands along the southern Oregon coast . Gold ,  
p lati num , and chromite have been produced from these sands i n  the past . Other black sand minera l s  
incl ude magnet ite , feldspar, quartz , z ircon,  garnet , i l me nite , ol iv ine , pyroxene , ep idote , and m inor 
rutil e .  I nterest has been mainly in the re lat ively thin bl ack sand l ayers which contain a natural concen­
tration of these heavy minera l s  in  both onshore and offshore deposits , Figures 1 3  and 1 4  show two of the 
early-day gold-m in ing operations in the b l ack sands . 

Workers reporting on t he go ld  and chromi te resources in these sands inc I ude D i l l er ( 1 90 1 ) ,  Day 
and Richards ( 1 906) ,  D i l ler ( 1 91 4) ,  Horner ( 1 91 8) ,  Pardee ( 1 934), Twenhofel ( 1 943),  Griggs ( 1 945),  
C l ifton ( 1 968), and C l i fton and Mason ( 1 969) .  

Orig in and distribution 

The bl ack sands are derived from sediments of  nearby rivers and creeks which dra in  i nto the ocean 
and are then reworked by the waves . T he princ ipa l source stream w hich dra ins most of t he southern hal f 
of Coos County is the Coquil l e R iver . Other l ess important sources of the b l ack sand incl ude the Coos 
River, Twomi l e  Creek, Fourmi le  Creek, and F loras Creek and the Sixes River to the south i n  Curry County . 
Some . long-shore drift of sand from these streams to the south is be l ieved to have contributed to the Coos 
County deposits, F l uctuation of sea level during P le istocene ( Ice Age) time has g iven rise to several 
e l evated wave-cut terraces . Gradual upl ift of the region with a number of sti l l -stand periods has a l l owed 
erosion by smal l coastal streams to re-work portions of the deposits on t he upper terraces so that the succeed­
i ng l ower terraces are somewhat r icher in the more weather-resistant m inera l s  such as gold ,  pl atinum , 
chrom ite , z ircon , quartz and garne t .  The winnowing action of the waves has concentrated the heavy 
m ineral deposits in th in  tapering l ayers or stri ngers main ly along the back beaches . 

Griggs ( 1 945) divides t he b lack sand deposits i nto two general types: those formed on the beaches 
and those which were deposited in the offshore zone . The beach deposits are found next to old sea c l iffs 
and are e longated para l l el to the former coast l i ne . These deposits are usua l ly l enticular,  thinning 
rapidly on  the l andward side, but usua l l y  with poorly  defined boundaries on the seaward side . 

The offshore type deposits were formed i n  depressions in the sea floor and do not necessari ly I ie 
para l l e l  to the coast l ine . Griggs ( 1 945, p. 1 1 9) states "the bl ack-sand bodies range from l ess than a 
foot to 42 feet in thickness usual l y  averaging between 5 and 1 0  feet . The width ranges from several tens 
of feet to more than 1 ,  000 feet, and the l e ngth from several hundred feet to over a m i l e . "  

B lack sand deposits that have been explored and worked to a I imited extent for chromite ,  gold ,  
and platinum are situated on  the broad coastal plane from the Seven Dev i l s ,  about 1 0  m i l es north o f  
Bandon,  to Port Orford i n  Curry County . This gently-sloping pl ane incl udes three lower terraces named 
the W hisky Run , Pioneer, and Seven Devi l s ,  These terraces, mapped by Griggs ( 1 945) l ie between about 
300 feet (upper l eve l s  of the Seven Devil s terrace) and about 20 feet ( lower portion of the Whisky Run 
terrace) above sea l eve l , 

Reserves 

Griggs ( 1 945) estimated that b lack-sand reserves amounted to 1 , 9 1 3, 000 long tons of measurabl e  
and indicated ore contain ing more t han 5 percent C r203 and 1 , 2 1 2 , 000 long tons o f  sand averaging be­
tween 3 and 5 percent Cr203 • T hese total estimated reserves were reported to be capabl e  of yielding 
456 , 000 long tons of chromite and concentrates contain ing 40 percent Cr203 . Griggs further estimated 
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Figure 1 3 .  Gold mining in the early 1 900's at Whiskey Run. (Photo courtesy of 
Melvin McKinney) 

Figure 1 4 . Gold mining in 1 91 8  at the Eagle mine. (Photo courtesy of Melvin 
McKinney) 
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that an  addi tiona l 1 00, 000 long tons of sand i n  the present beaches contain  5 percent or more Cr203, and 
that known reserves in many of the deposits can be substantia l ly i ncreased by more deta i led explore tion . 

During recent years there has been interest i n  off-shore black-sand deposits, and oceanographers 
have done fa ir ly extensive sam pi i ng of the continental shel f  sediments off the southern Oregon coast . A 
few anomalous areas of heavy mineral concentration and gold  va l ues are reported by K ul m  and others 
( 1 968) and C l ifton ( 1 968) .  Anomal ies contain ing 5 ports per b i l l ion and greater gold  ore shown in Figure 
1 5  and represent on ly surface sampl ing of the sea floor . Further samp l i ng by dri l l ing is necessary to 
eval uate areas of heavy mineral  concentrates on the cont inenta l she l f .  

H istory and product ion 

T he ear l iest go ld  mining on the Oregon beaches was at Whisky Run, about 7 m i l es north of Bandon, 
in 1 852 . Reports of success resul ted in the usual go ld  rush i nto the area and the commun ity of Randolph 
was establ ished near the mouth of Whisky Run . The nearby b l ock sands were mined with feverish activity 
between 1 853 and 1 855 (McArthur, 1 952) . The mining activity soon subsided and Rando lph become a 
ghost town . I t  was l ater re-establ ished on  the north bank of the Coqui l l e  R iver about 4� mi les  from Bandon . 
T here have been occasional fl urries of activity at Whisky Run ever since the in itial productive period . 
Records of gold  production from beach min ing and from the b l ock sand horizons in the e levated terraces 
ore incomplete , Pardee ( 1 934) reported Bureau of Mines production stat istics from 1 903 to 1 929 in the 
Whisky Run-Bu l l ards area to be 804 ounces of go ld  and $ 1 ,707 worth of pl atinum or a total val ue of 
$ 1 8, 269 for t he period . Spreen ( 1 939, p. 1 1 ) estimated production from the Whisky Run c la im and reported 
"dur ing the fifties and sixties more than one hundred thousand do l l ars were taken from this one c laim . "  

During Wor ld War I I  ( 1 943\ a tota l of 46, 500 tons of semi-fin ished chrom i te concentra tes wos pro­
duced and purchased by the government . Th ese concentrates, which were stockpi led near Coqui l ie for 
about 1 0  years, contained about 35 percent Cr203 . They were subsequent ly up-graded in 1 955 a nd 1 956 
by Pacific N orthwest Al l oys, I nc . ,  under a contract wi th Genera l Services Admin . ,  to about 40 percent 
Cr2o3 and then sh ipped to a sme l ter at Mead, Washington for use in the manufacture of ferrochrom ium . 

By-product concentrates of z ircon were a l so made and util ized by the U . S .  Bureau of Mines in 
A l bany for metal l urgical research . Some by-product garnet-rich concentrates suitable for sand blasting 
were a l so obtained , 

M i nes and deposits 

B lack sand properties of Coos County occur in four general areas: South S lough area,  terraces 
north of Coqu i l l e  River, terraces south of Coqui l l e River, and present-day beaches . The more significant 
occurrences are described below and their- locations shown on F igure 1 6 .  

South S lough Area 

C H I CKAM IN M I N E  (No . 2,  Figure 1 6) 

Location :  S�  sec .  25 , T .  26 S . ,  R .  14 W . , at the head of  South Slough on the east side of 
John B Creek, at about 60 feet el evation .  

Description:  Griggs ( 1 945 p.  1 28- 1 29) describes the occurrence as fol lows: 
"A 6-inch to 3-foot l ayer of  brown sand with bl ack laminae, the 
basal part of which is mostly  grave l , is exposed in the pit at an 
a l t itude of 65 fee t ,  This rather l ean materia l is covered by about 
1 0  feet qf barren sand and under la in  by at least 40 feet of sim i l ar 
sand . "  
Across John B Creek from the Chickamin  pi t "a 1 4-foot bed of 
cemented brown- a nd black-stained sand is exposed at the porta l 
of a short tunnel on the west side of John  B Creek, just across 
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Sample locat10n 

u.s. Geolog1cal Survey RV Polaris, 
cruise Sept, L966 

• 
Sample location 

RV Yaquma, cruise 6707 July 1 967 

Sti ppling shows areaa 
within which samples con­
tain at least 5ppb gold 

RIVER 

20 

F igure 1 5 .  loca tions of off-shore surface grab samp les tha t  hove been ana l yzed for 
go ld,  southern Coos County a nd northern Curry County . (From C l i fton ,  1 968) 
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from the Ch ickamin mine and at  about the same e leva tion , in 
the S- !  �ec . 25, T .  26 S . ,  R .  1 4 W .  B lack minera I gra ins are 
concentrated on ly in the lower 6 feet of the layer . A sample 
taken across th is lower part assayed 6. 53 percent Cr203 . "  

45 

OTHER SOUT H SLOUGH OCCURRENCES 

Several other sma l l  pits and prospects exposing layers of bl ack sand in terrace deposits of the South 
S lough area were mapped by Griggs ( 1 945) .  Most of these deposits l ie within an area 2 mi les south of 
the Chickamin mine . One deposit in the SW* sec .  36, T .  26 S . ,  R .  1 4  W . ,  on the east side of Cox 
Creek was dri l l ed and sampled for i ts chromite content . The exploration , using a 2 .5  percent Cr203 
cut-off, ind icated a roughly triangular bed of iron-stained cemented sand which ranges from 1 . 5 to 24 
feet thick and averages 9.7 feet thick . On the southwestern margin the bed is about 600 feet wide, the 
northeastern end is about 1 00 feet wide , and the length about 650 feet .  Average thickness of overlying 
barren sand is about 6 feet . The deposit is re lat ively high in magnetite and i lmenite with an average 
Cr203 content of 3 ,6  percent . 

A smal l amount of gold occurs in bl ack sands of South S lough but rei iable assays have not been 
reported , accord ing to Pardee ( 1 934) , and the l imited developments indicate that there have been no 
successful ! mining operations in  the area , 

Pardee (1 934) stated that sands of the South Sl ough area were deposited in an offshore environment . 

Terraces north of Coqui l l e  River 

Griggs ( 1 945) mapped and described 29 mines and prospects in bl ack sand on the three terraces 
between the Seven Devi l s  and Coqu i l l e  River . The area is about 7 mi les long and 3 mi les wide . A few 
of the more important deposits are described below from north to south . 

UNNAMED DEPOSIT (No . 1 0, F ig ure 1 6) 

Location:  S-! sec . 33,  T.  26 S . ,  R .  14 W. and extendi ng into the N .  edge sec .  4,  T.  27 S , ,  
R .  1 4 W .  

Exploration and development: I n  1942 the Humphreys Gold Corp . put down 53 hand-auger holes 
and dug 7 test pits . During 1 943 and 1 944 the U . S .  Bureau of Mi nes dri l l ed 86 
ho les and dug 7 bul ldozer trenches and cuts . 

Geologic description: The deposit is at the back of the Seven Devi l s  terrace next to the old sea 

Product ion:  

Reference : 

c l iff, which at this location trends nearly east . The terrace deposit has been 
d issected by erosion into three segments by south-flowing tributaries of Fivem i le  
Creek . These segments are elongate in  a northerly direction . The central and 
western segments are the largest bodies and each measures about 2 ,000 feet long by 
600 feet wide , The eastern , smal ler body measures about 1 ,  200 feet long and 280 
feet wide , The chromiferous sand layer in the three segments is lenticular in cross 
section with a thi n edge on the northern side near the sea cl iff, a maximum thickness 
of 26 .5 feet near the center, and a thickness of 2 or 3 feet on the southern side , 
The average thickness is 1 2 .5 feet .  The average thickness of overburden is 5 .5 feet 
and the average grade of the chromiferous layer is 4.2 percent Cr203 with a 1 ,5 
percent Cr2o3 cut-off used to mark the top and bottom of the layer ,  

None is reported . 

Griggs ( 1 945, p .  1 30- 1 32) 
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EX PLANATI O N  

Ho locene beach sand , 
stream a l luvium and 
sand dunes 

• 

P leistocene marine beach 
and offshore deposits 

MINES AND PROSPECTS 

1 .  N E� N E� sec . 1 3, T .  26 S . ,  R .  1 4 W .  
2 .  Chickamin m ine 
3 .  S � sec . 2 5 ,  T .  26 S . ,  R .  1 4 W .  
4 .  SW�NE� sec . 36 ,  T .  26 S . ,  R .  1 4 W .  
5 .  NW� sec . 36, T .  26 S . ,  R . 1 4 W .  
6 .  N�SWa sec . 36 ,  T .  26 S . ,  R . 1 4 W .  
7 .  S�SW� sec . 36, T .  26 S . ,  R . 1 4 W . 
8 . ,  9. N E�sec . 1 ,  T. 27 S . ,  R .  1 4  W .  
1 0 . Section 33 deposit 
1 1 .  Beach at mouth of Fivem i l e  Creek 

• X 

1 2 . W� sec . 3 a nd N E� sec . 4, T. 27 S . ,  R .  1 4 W .  
1 3 .  NE� sec . 5 ,  T .  27 S . ,  R .  1 4 W .  
1 4 .  Section 4 deposit 
1 5 .  Beach a t  mouth o f  Threem i le Creek 

Tertiary roc ks 

Placer mines 
and prospects 

1 6 .  SE� sec . 4 ,  N E� sec . 9 ,  NW� sec . 1 0, T .  27 S . ,  R . 1 4 W .  
1 7 .  Kenda l l  mine 
1 8 .  Beach a t  mouth o f  Twom i le Creek 
1 9. Seven Devils ( Last Chance) mine 
20 . SW� sec . l O and NW� sec . 1 5 ,  T. 27 S . ,  R .  1 4 W .  
21 . Near center sec . 1 5, T. 27 S . ,  R .  1 4 W .  
22, Shepard mine 
23 . Fivem i l e Point 
24. Rose mine 
25 . Coqu i l le (Norman) m ine 
26 . SEa sec . 27, T. 27 S . ,  R .  1 4 W .  
27. Eag l e  and Pioneer mi nes 
28 . The Lagoons 
29. Iowa mine 
30. Prospect 2, 000 feet south of Iowa mine 
3 1 . N�SE� sec . 32, T .  28 S . ,  R .  1 4 W . 
32. Geiger (Little) m i ne 
3 3 .  Beach at mouth o f  Johnson Creek 
34. NW� sec . 9, T. 29 S . ,  R .  1 4  W .  
35. ,  36 .  Beach near mouth o f  Chino Creek 
37. Pits on Crooked Creek 

Figure 1 6 .  Black sand depos i ts of Coos County .  (Adapted from Pardee, 1 934, and Gr iggs, 1 945) 
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UNNAMED DEPOSIT  (No . 1 4, Figure 1 6) 

Locat ion: Sec. 4, T .  27 S . ,  R .  1 4  W . ,  on the Seven Dev i l s  terrace at about 3 1 0  feet 
e l evation .  

Exploration and development: The property was l eased in  1 942 by the Humphreys Gold Corp . and 
explored by a l arge number of sha l l ow dri l l  ho les .  

Geologic description: The deposit consists of  a rel atively fl at-lying th in  layer of  chromiferous 

Production: 

Reference :  

b l ack sand on  the northeast side of  a l ow northwest-trendi ng ridge of the dissected 
Seven Devi l s  terrace . The deposit extends for more than a m i l e  in l ength through 
section 4 southeastward into sections 3 and 1 0 . It ranges in  width from about 1 00 
feet near the ! corner of sections 4 and 5 to more than 1 8 , 000 feet near the center 
of section 4 at the east s ide of the explored ground and averages about 700 feet 
w ide . T he chromiferous l ayer in the area of deta i l ed exploration averages 3 . 1  
feet thick and the overburden of sand and c lay averages 3 . 8  feet th ick . 

None reported . 

Griggs ( 1 945 , p .  1 32) 

SEVEN DEV ILS (LAST C HANC E) M I N E  (No .  19, F igure 1 6) 

Locat ion: S! sec .  1 0, T .  27 S . ,  R .  14 W . ,  at the back of the Seven Dev i l s  terrace at about 
300 feet elevatio n .  

Exploration and development: I n  1 940 the U . S .  Geological Survey dri l l ed 1 6  hand-auger holes . 
The K rome Corp . acquired the property in 1 942 and in 1 942 and 1 943 dri l l ed 1 1 2 
holes and dug 17  pits . During the same period they erected a gravity concentra­
t ion p lant capable of handl ing 2 , 000 tons da i l y .  (Figure 1 7 ) .  Min ing was done 
from February to December 1 943 . 

Geolog ic descript ion: The b lack sand deposit is div ided i nto north and south ore bodies which are 
about 800 feet apart and l ie a long the base of an ancient sea cl iff. The north ore 
body is about 1 ,  900 feet long and 600 feet wide and the south ore body is  2, 200 
feet long and averages 350 feet in w idt h .  The north ore body averages about 1 4  
feet thick and the southern ore body 20 feet .  Th ickness o f  overburden o n  the north 
ore body averages about 35 feet and south ore body about 1 6  feet . The average 
C r203 content of the north ore body is 6. 7 percent and that of the south ore body 

Production: 

References: 

5 .  8 percent. Griggs ( 1 945 , p .  1 35) states that "al though the deposit was l a id 
down next to the sea cl iff, it was undoubtedly formed under water, for the bedrock 
surface on the western side is as much as 65 feet above the top of the deposi t ,  which 
precl udes the possib i l ity of its be i ng a beach deposit . "  

About a th ird of the south ore body was mined out during 1 943 . 

Griggs ( 1 945 , p .  1 32-1 35) 
Min ing World (January 1944, p. 7-1 2) 

S H EPARD M IN E  (No . 22, Figure 1 6) 

Locat ion: W� sec . 1 6, T.  27 S . ,  R .  1 4  W . ,  near the east edge of the Pioneer terrace at  about 
1 60 feet e levation . 
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Exploration and development: Two pits, one 1 40 by 60 feet and about 30 feet deep and the other 
about half as l arge and a 1 00-foot tunnel a quarter of a m i le  south of the pits which 
entered in  an east-northeast direction and is now caved were evidence of early 
go ld min ing activity . A number of hand-dug pits and dri l l holes explored the deposit 
for chromite during 1 941 - 1 943 . 

Geo logic description: The deposit is an elongate flat-lying l ayer of black sand about hal f  a m i le  
long and 1 00 yards w ide . The average thickness of  the black sand l ayer i s  7 feet .  
It underl ies sand and clay at an average depth of about 30 feet and is underl ain by 
sandstone . The average Cr203 content is  6 .  8 percent . The deposit I ies at the 
foot of an ancient sea cl iff at the east edge of the Pioneer terrace . 

Production:  

Reference : 

A sma l l  amount of gold and pl ati num were probably produced from the early workings, 
but there are no records.  

Griggs ( 1 945, p .  1 37-1 38) 

ROSE MINE  (No . 24, Figure 1 6) 

Locat ion: NWl sec . 2 1 , T. 27 S . ,  R .  1 4 W . ,  at obout 150 feet el evotion . 

Development: A pit 800 feet long, 1 50 to 350 feet wide , and 30 to 50 feet deep along the west 
bonk of Twomi l e  Creek . 

Geo logic description: There were two sma l l  north-trending bodies of block sand separated by 150 to 
300 feet of barren or low-grade sand . The east body is nearly mined out . The west 
body is 50 to 200 feet w ide, at least 1 ,  1 00 feet long, and has on overage thickness 
of 3 feet with on average Cr203 content of 7 . 1  percent.  Griggs ( 1 945, p .  1 38) 
states that "the re latively smal l size of the deposit and the disproportionate thick­
ness of overburden ,  which overages 40 feet, make the deposit of scientific interest 
only . "  

Production: 

References: 

Horner ( 1 9 1 8 ,  p. 24) reported that Abraham Rose, owner-operator of the mine, is 
said to hove recovered a considerable  amount of gold and p latinum by ground 
s lu icing . 

Griggs ( 1 945) 
Horner ( 1 9 1 8) 

EAGLE AN D P IONEER MINES (No . 27, Figure 1 6) 

Locat ion: Sees . 28 and 33, T. 27 S . ,  R. 1 4 W . ,  between 1 50 and 200 feet el evat ion at the 
head of Cut Creek . 

Development: The Pioneer pit as described by Griggs ( 1 945) was 450 feet long, 250 feet wide , a nd  
5 0  feet deep with about 2 ,000 feet o f  tunnel s .  The Eagle mine pit was 250 feet 
long ,  1 20 feet wide and 55 feet deep with about 435 feet in two tunne l s .  Some 
en largement of the pits has been done during a more recent operat ion, and the 
deposit has been dri l l ed fa irly extensive ly . 

Description of the deposit :  The b lack sa nd deposit is a very long, narrow, and relatively th in  l ayer 
that is l enticular in cross section .  It trends north and has been explored by dri l l ing, 
which shows that the layer extends at l east 1 ,  250 feet south of the Pioneer pit and 
2 , 400 feet north of the Eagle pit . Neither end has been determined by explorat ion . 
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Figure 1 7 .  Seven Devils property and mi l l  of Krome Corp. in 1 943. 
Block sands were processed by gravity concentration . 

Figure 1 8 .  Humphreys spira ls during construction of gravity concentra­
tion plant by Humphreys Gold Corp. at The Lagoons in 1943. 

49 
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The overage w idth of the bl ock sand Ioyer is about 300 feet . The thickness ranges 
from 0 to 1 4  feet and overages 7 . 8  feet .  The overage Cr 203 content of the explored 
ground is 8 . 0  percent w i th a 3 percent cut-off. 
The deposit I ies a long the bose (west side) of a buried sea cl iff of 30 to 40 feet i n  
the shal e bedrock . Depth o f  overburden of sand , c loy ,  and peat ranges from 45 to 
75 feet and overages 57 feet .  

H istory and production:  Horner ( 1 9 1 8 , p .  1 8-21 )  reports that the Pioneer c la im was located by 

References: 

A .  H .  H inch and John Dome in 1 866 and l ater so ld  to Simon Lone,who worked the 
m i ne unti l  the midd le  1 870's ,  when it was shut down . The c l aim was patented i n  
1 872 . The Eagl e  mine was a l so active from the l ate 1 860's to 1 873 . Together 
t hese properties probably  produced more gold and platinum than any of the other 
b l ock sand operations in t he area . A number of attempts hove been mode to reac­
tivate the properties to produce gol d ,  but there is no record as to whether or not 
these operations were profitabl e .  

Griggs ( 1 945) 
Horner ( 1 9 1 8) 
Pardee ( 1 934) 

THE  LAGOON S (No .  28, F igure 1 6) 

Location: 

Description: 

Near the center of sec .  32, T .  27 S . ,  R. 1 4 W . ,  at about 50 feet el evation . 

The Lagoons was a sma l l  lake about 2 ,500 feet long and a l itt le more than 200 feet 
w ide that was fi l l ed with b l ock sand ta i l i ngs from sl uice boxes on  Cut Creek fed by 
the P ioneer and Eag le  mines.  The b l ock sand ta i l i ngs ranged in thickness from a 
few feet at the eastern end of the l ake , where it averaged 5 .  8 feet,  to a maximum 
of  32 feet  at the western e nd,  where it averaged 1 4 . 0  feet .  The overage Cr203 
content was about 1 1  percent . 

Min ing activity :  Several unsuccessful attempts were mode to reprocess the to i l  i ngs to extract the 
remaining gold  and plati num . The H umphreys Gold Corp . leased the deposit and 
set up a gravity concentration p lant in  the spring of 1 943 to make chromite concen­
trates under a contract with Meta l s  Reserve Co . (Figure 1 8 ) .  By December 1 943 
nearly al l the deposit hod been processed . 

Terraces south of Coqui l l e  R iver 

I OWA M I N E  (No . 29, F igure 1 6) 

Location: S�  sec .  28 , T .  28 S . ,  R .  1 4  W . ,  near the head of the north fork of Ferry Creek 
about 2 mi les east of Bandon .  

Deve lopment: A pit 250 feet by 150 feet and about 40 feet deep hod a short tunne l (45 feet) in  
the  northern end of the  pi t .  

T he deposit: Two thin streaks of very fine block sand 6 and 1 2  i nches thick occur in the l ower 
portion of a gray marine sand at on a l titude of about 1 20 feet . The marine sand 
section is over la in  by about 30 feet of overburde n .  

Production :  Some mini ng was done in  the early days to recover gold and p latinum al l oys . I t  
i s  apparent that the operation did not pay we l l .  



References: 
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Griggs ( 1 945) 
Pardee ( 1 9 34) 

G E I GER (L ITTL E) M I N E  (No . 32, F igure 1 6) 

Location: SE:i- sec . 32, T. 28 S . ,  R. 14 W . ,  on the south fork of Ferry Creek . 

Deve lopment:  A pit  from early-day placer m ining 700 feet long, 200 feet w ide , and 20 to 40 
feet deep was s lu iced out along the creek . In 1 942 the Pacific Co . dri l l ed 1 9  
holes explor ing for chromite sand . 

5 1  

Geology: Dri l l i ng disclosed a buried north-trend ing sea cl iff and some associated b l ack sand 
concentrated near the sha le  bedrock but the Cr203 content was too low to be of 
economic i nterest , A few hol es encountered a l ayer of brown and b lack sand 4 . 3  
feet thick under 45 feet o f  overburden which averaged 3 .  1 percent Cr2o3 • 

Production :  Probably a sma l l  amount of gold and platinum as  at the Iowa mine . 

References: Griggs ( 1 945, p. 1 42) 

Beach Deposits 

The fo l lowing b lack sand deposits described by Griggs ( 1 945) occur on the present beaches of Coos 
County: 

Beach at mouth of F ivemi l e  Creek (No . 1 1 ,  F igure 1 6), in sees . 32 and 5,  Ts. .. 26 and 27 S . , R .  
1 4  W .  Accord ing to Griggs, a 3-foot vert ical channe l  sampl e  a t  a po int about 50 feet west o f  the sea 
c l i ff assayed 7 .  8 percent C r203 . The deposit consists of a 2- to 3-foot section of a l ternating thin layers 
of gray and bl ack sand which I ies a long the base of the sea c l iff for a distance of about 1 ,  200 feet and 
is 50 to 75 feet w ide , 

Beach at mouth of Threem i le  Creek (No . 1 5 ,  Figure 16) ,  in SW:i- sec .  5, T .  27 S . ,  R .  1 4  W .  The 
deposit is adjacent to the sea cl iff and extends about 400 feet north and 1 ,  200 feet south of the mouth 
of the creek . I t  is 2 to 3 feet thi ck ,  50 to 75 feet wide , and made up of a l ternating  thi n l ayers of b l ack 
and gray sand . A vertical channel sampl e 2 . 5  feet in depth taken 1 ,  000 feet south of the mouth of the 
creek and 20 feet west of the sea cl i ff assayed 7. 7 percent Cr203 . 

Beach at the mouth of Twom i le  Creek (No . 1 8 ,  F igure 1 6) ,  in sees . 8 and 17 ,  T .  27 S . ,  R .  14 W .  
A strip 800 fee t  long and 50 to 75 feet w ide , ly ing next to the sea c l iff near the north e nd of the beach 
about 300 feet north of the mouth of the creek ,  is underl a in  by th in  l ayers of  bl ack and gray sand which 
assayed 6 . 7  percent Cr2o3 i n  a 2 . 5-foot vertical channe l . 

Beach at mouth of Johnson Creek (No . 33, Figure 1 6), in sees . 36 and 1 ,  Ts . 28 and 29 S . ,  R. 15 W .  
A layer of black sand about 1 foot thick and 1 00 feet or more in  width extends along the base of the sea 
cl iff for a lmost 2 , 500 feet no rth from the mouth of the creek . F ive vertical sampl es of 2 . 8  feet i n  average 
thickness contained an average of 7 , 6  percent C r203 . 

Beach near mouth of Ch ina Creek (Nos . 35 and 36, Figure 1 6), in sec .  1 1 ,  T .  29 S . ,  R .  15 W .  
Griggs ( 1 945) sampl ed bl ack sands o f  the backshore where China Creek cuts through the beach . A 7 . 5-
foot c hannel sample  taken at the thickest part of the 250-foot-wide deposit assayed 4 , 7  percent Cr2o3 . 
Another 1 -foot l ayer of black sand 2 , 500 feet north of Ch ina Creek appeared to have very l imited extent, 
and a 3 . 5-foot channel sample assayed 9 . 6  percent Cr203 . 
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L o d e  C h r o m i t e  

A few smal l lode chromite occurrences have been reported i n  southern Coos County i n  the Powers 
distr ict . T he deposits are characterized by smal l pod-1 ike l enses of massive chrom ite in h ighly sheared 
serpenti nite . The production has been smal l and there are no known reserves .  Brief summary descriptions 
of the occurrences are given below; numbers refer to l ocations on Plate 4 .  

I N DEPENDENCE M INE  (No . 1 )  

Locat ion: Sees. 1 9  and 301 T .  33 S .  1 R .  1 1  W • 1  and sees .  23 and 241 T .  33 S .  1 R .  1 2  W .  
45 lode cl a ims in 1 938 . 

Devel opment: Two adits1 the lower 425 feet long and upper 1 25 feet h igher 1 abaut 50 feet long 
and a number of surface cuts . The prec ise location of these workings are not 
described . 

Geology: Chromite occurs as sma l l  pods in serpentinite with assoc iated gabbro . Some go ld  
reportedly  occurs in quartz ve ins along the  contacts of serpentin ite and gabbro . 
A sample of chromite from SWt. sec .  23 assayed 44. 5  percent Cr2031 1 1 .7  percent 
Fe 1 and 1 1 . 2 percent S i  02 . 

H istory and production :  Production reports are confusing and were apparently somewhere between 
75 and 200 tons.  The first min ing was in 1 9 1 6  and l ater m in ing activity was in 
1 938 . 

References: Oreg . Dept .  Geo l .  ( 1 9401 p .  4 1 -42) 
Ramp ( 1 96 1 1  p .  1 1 2) 

LAST CHANCE CLAIM (No .  2) 

Location: On I i ne of sees . 24 and 25 1 T .  33 S .  1 R .  12 W .  1 at about 2 1 200 feet e levation . 

Development: Bul l dozer excavations and tre nching over about an acre . 

Geology: The chromite occurs as sma l l  pods in a highly sheared serpentin ite . Assays indicate 
from 40 to 48 percent Cr203 with a 2 . 2  Cr :Fe ratio . 

Production :  Th is occurrence was part o f  the o l d  I ndependence m ine group . Early  production 
from this and nearby cl aims was reported to be about 1 50 tons . In 1 953 abaut 1 5  
tons o f  45 percent C r2031 2 .  6 C r:Fe ratio 1 ore was shipped and a few smal l batches 
of m i l l -concentrated ore were shipped during 1 956 and 1 957 . 

References: Department m ine fi le  report 1 unpubl ished1 ( 1 939) 
Ramp ( 1 961  1 p .  1 1 2- 1 1 3) 

ROCK CREEK (BLACK B IR D) M I N E  (No .  3) 

Location: swt. N Et. sec .  33 I T .  33 s .  I R. 1 2  w .  I on the southeast s lope of I ron Mtn .  at 
3 1 1 60 feet e levation . 

Devel opment: In 1 956 1 work i ngs consisted of a sha l l ow bul ldozer cut 1 80 feet wide and 200 feet long. 
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Production: 

References: 
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Crushed chromite occurs i n  a flat-ly i ng irregular zone i n  a serpentinite l andsl ide 
area . The chromite-beari ng zone exposed in the cut was about 1 foot thick and 
50 feet l ong . Abundant 1 /2 inch pieces of chromite float were found be low the cut.  

A sma l l  amount of concentrated ore was shipped i n  1 956 . 

Department mine fi le  reports, unpubl ished ( 1 942) 
Ramp ( 1 96 1 ) 

W H ITE ROC K  (CHROME FLOAT GROUP) M INE  (No . 4) 

Location: S! sec .  15 and N! sec .  2 1 , T .  32 S . ,  R .  1 2  W . ,  between 2, 400 and 2, 800 feet 
e levation , on the south fl ank of Johnson Mounta in . 

Deve lopment: I n  1 954 there were two open cuts . The northern cut is in the south edge of  sec .  1 5 .  

Geology: 

Production: 

References: 

I t  is about 200 feet in d iameter and sha l low . The southern cut, in sec . 21 , I ies 
about 1 00 yards to the south . It i s  a 200-foot bu l l dozer trench with a maximum 
depth of 20 feet .  

T he northern cut is i n  sheared serpentin ite near the contact w i th  metagabbro and 
phyl l i te to the north . T he southern cut is near the center of a 250-foot-wide 
sheared serpentinite body w hich appears to w iden to the south . The main direction 
of shearing is N .  30° E .  para l le l  to the d irection of the cut . A l though no chromite 
was seen in p lace , it apparently occurs as discrete l enses in the highly sheared 
serpenti n ite . Most of the product ion was derived from surface float which had 
accumu lated by erosion processe s .  A few l arge blocks, some weighing 5 tons , were 
reportedly found . 

During 1 9 1 7  between 80 and 1 00 tons were reportedly  hau l ed out by pack anima l s .  
T here may have been addi tional  sma l l  production in  the 1 940' s .  The ore reportedly 
assayed as h igh as 50 percent Cr203 . 

Department m ine fi l e  report, unpubl ished , ( 1 942) 
Ramp ( 1 96 1 , p .  1 1 2) 

C o p p e r  

There are four reported copper occurrences i n  Coos County . Only one , the Bol ivar mine,  has had 
any productio n .  The Bol ivar m ine a l so appears to be the only occurrence which has potential of deve l ­
oping important tonnage reserves . A t  present, however ,  only very sma l l  reserves are known . Further 
exploration might be justi fied a l so in the vicinity of the Coos Copper and Magnabonus' prospects . 

T he occurrences are described below; numbers refer to l ocations on Pl ate 4 .  

BOL IVAR (TH OMPSON) M I N E  (No . 5) 

Locat ion: Sees . l O and 1 5 ,  T. 32 S . ,  R .  l O W . ,  between 2, 600 and 3 , 300 feet e levation .  

Development: T he l ower, No . 1 adit i s  about 700 feet long; the No . 2 adit, 1 50 feet h igher , is 
a l itt le more than 200 feet long; and the No . 3 adit, w hic h is  about 50 feet higher, 
i s  only about 40 feet long . I n  addi tion there are a shaft and a stope i n  No . 2 adit, 
a caved , inc I i ned shaft about 200 feet southwest of No . 2 ad i t ,  extensive trench ing 
and some dril l ing . 
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Geology: The rocks ore al tered volcanics, largely basalt ,  which ore mopped as Dothan 
Formation by Wel l s  and Peck ( 196 1 ) ,  and Rogue Formation by Baldwin ( 1 972) , 
and Rud and Utterback ( 1973) , The "basal t" appears to be of submarine orig in ,  
Mineral ization consists of  scattered disseminations and streaks of bornite, chal co­
pyrite , and minor chalcocite; secondary mal ach ite ,  azurite and chrysocol lo;  and 
minor cuprite , tenorite , and native copper near the surface . Gangue mi nerals 
accompanying the copper mineral ization incl ude sparse quantities of quartz , ca lc ite , 
and barite . The mineral ization appears to occur as irregular bunches and masses with 
no clear-cut vein structure in areas of multiple smal l fractures within the al tered 
basalt; areas that appear to be ore shoots terminate abruptly in barren rock . 
Exploration to dote has indicated re latively sma l l  tonnages of low-grade ore . 

Production: Several attempts hove been mode to put the mine into production .  Smal l shipments 
of ore and concentrates have been made by various operators since the early 1900' s 
but none hove met with success . Total production is not reported but probab ly does 
not exceed 300 tons of ore, which may hove averaged about 5 percent copper . 

References: Deportment mine fi les reports and mops, unpubl ished ( 1 941 , 1 944, 1957) 
Di l l er ( 1 91 4, p .  86) 
Oreg . Dept.  Geol . ( 1 940) 
Utterback ( 1973) 

COOS COPPER (No .  6) 

Location: SEa sec . 29, T .  32 S . ,  R .  1 2  W .  Two min ing cl aims were patented in 1922 
(M . P . # 9 16506) 

Development: Four sma l l  open cuts and two short tunne l s  are situated near Granite Creek . The 
discovery cuts ore about 50 feet northeast of Granite Creek.  The tunne l s  and other 
cuts l ie to the southwest across the stream and with in  about 250 feet of i t .  

Geology: A narrow north-trending dacite dike intrudes sediments and vol canic rocks of the 
Gal ice Format ion . Sma l l  serpentin ite bod ies and diorite or gabbro intrusives are 
mapped nearby . The deposit is reported as probably consisting of disseminated 
sul fides assoc iated w ith the contact zone of the dac ite dike . 

Production: None reported . 

References: Baldwin ( 1971 ) 
Deportment mine file report , unpub l ished ( 1 942) 
D i l l er ( 1 903) 
U . S .  Mineral Survey No . 8 1 1 ( 1 92 1 )  

COPPER K ING CLA IMS (No . 7) 

Location: Sec .  33, T. 33 S . ,  R .  1 2 W. Three lode claims (precise location not reported) .  

Devel opment: "A large number of open cuts tracing the ve in for the ful l l ength of the three claims . " 

Geology: A lens of quartz in serpentinite I ies about 1 00 feet east of a big outcrop of dacite­
porphyry . Veinlets of chal copyrite and associated malachite and azurite are 
reported in the quartz . A composite sample assayed 2 . 23 percent copper, 0 . 05 
oz . /ton gold and 0 . 08 oz . !  ton s i lver . 
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Production: None reported . 

Reference: Oreg . Dept . Geol ( 1940, p. 40) 

MAGNABONUS PROSPECT (No . 8) 

Location: Sec . 29, T .  32 S . ,  R. 1 2  W. , north of Coos Copper, on a smal l creek just north 
of Granite Creek and Poverty Gulch at about 1 , 700 feet elevation . 

Development: Several cuts and trenches and a smal l amount of underground work . 

Geology: Workings expose a heavy si l i ceous gossan underlain by a s i l ic ified "meta-igneous" 
rock . The area is mapped by Baldwin and Hess ( 197 1 )  as Gal ice Formation metavol ­
canics that are intruded by dacite and serpentin ite . The si l i ceous rock underlying 
the gossan is impregnated with pyrite , chal copyrite , and arsenopyrite (? ) ,  

History : The prospect was opened first for go ld in the early days since Poverty Gulch and 
Johnson Creek were famous for their placer gold production . The sul fides were 
sampled for the ir copper content in the 1940' s ,  There are no records of production, 
and development is not suffic ient to eval uate the potential of the deposi t .  

References: Baldwin and Hess (1 971 ) 
Department mine fi le report, unpubl ished ( 1942) 

G o l d  a n d  S i l v e r  

There are a number of gold mines and prospects in the Powers area in southern Coos County . The 
principal production has been from placers on Johnson Creek and its tributaries, Poverty Gulch and 
Sucker Creek. A minor amount of pl acer mining was a lso done on Rock Creek, the head of Salmon Creek, 
and the head of West Fork Cow Creek in the southeastern corner of the county , Pl acer mining for gold 
in the beach and terrace deposits has been discussed under the heading of "Black Sands" .  There are no 
records of total gold production for the county . 

Geologica l ly  the area of gold mineral ization south of Powers is underlain by the Gal ice Format ion, 
composed of indurated sediments and volcanics that have been intruded by dioritic dikes and stocks , and 
serpentin ite (Baldwin and Hess 1 97 1 ) . The mineral ization appears to be related to the dioritic or dacitic 
intrusives and is general ly accompanied by su lfide minera l s  including pyrite , pyrrhot ite, chal copyrite , 
sphalerite, ga lena , and arsenopyrite . The sul fides are usual ly found in quartz fissure veins and in sheared 
rocks wi thout quartz . 

None of the lode prospects have had much production . The placer deposits were probably concen­
trated by weathering and erosion of a large number of smal l lode occurrences. Some of them may have 
been re latively rich , near-surface , pocket-type deposi ts . 

Deposits that have been reported are briefly described below; numbers refer to locations on Plate 4, 

DIVELB ISS (COARSE GOL D) MINE (No . 9) 

Location: N E:lr NE:lr sec . 32, T. 32 S . ,  R .  1 2 W . ,  between 2 , 000 and 2, 150 feet elevation .  

Development: Three short edits : the longest 200 feet, a second 95 feet, and the third caved; plus 
other caved work ings, the dumps of which are visib le across the canyon to the 
southeast . 

Geology: Ore minerals ,  mainly pyrrhoti te ,  with some sphalerite ,  pyrite , and minor chal co­
pyrite and galena ,  occur with quartz and calc ite gangue concentrated along the 
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Production: 

References: 
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southwest contact zone of a northwest-striking dacite porphyry dike with slaty 
s i l tstone of the Gal ice Formation . Maximum exposed zone of a lteration is 1 0  feet 
w ide . Assay sampl es are general ly low , but a few selected samples with more 
abundant sul fides assayed as high as 0 .28 ounce per ton go ld and 1 0 .66 percent 
zinc . Where gal ena is present fa ir s i lver assays are obtained . 

There was smal l production from a 5-stamp mi l l  about 1900 . The operation was 
short-I i ved . 

Oregon Dept . of Geol . (1 940, p. 39-40) 
Deportment mine fi le reports , unpubl i shed ( 1 942, 1 971 ) 
Di l ler (1 903) 

GOLD BAC K (FULLER) PLACER (No . 1 0) 

Location: N! N! sec . 1 0, T .  32 S . ,  R .  lO W . ,  a long the head of the West Fork Cow Creek 
both above and be low the mouth of Ful ler Creek . 

Development: A pit about 200 feet in diameter. 

Geology: Gravel worked was a low bench deposit from 10 to 75 feet thick with about 3 feet 
of clay at the surface . The bedrock is slate simi l ar to the Gal ice Formation and 
minor conglomerate . 

History :  The area was being worked by hydraul ic methods during the late 1 930's and early 
1 940' s .  No production records are given .  

References: Brooks and Ramp ( 1 968, p. 1 88- 1 89) 
Department mine file report, unpubl ished ( 1 94 1 )  

IN DEPENDENCE M INE  (see Chromite) 

JOHN SON CREEK PLACERS (No . 1 1 ) 

Some placer m ining has been done along most of the length of Johnson Creek . 
According to Di l ler ( 1 903) , " Placer mines were once active along Johnson Creek 
throughout the greater part of its course, and paid moderately ,  but in the severe 
weather of the spring of 1 890 l andsl ides so fi l l ed up the stream bed that mining 
si nce has been unprofitabl e . "  He further reported that the most successful mines 
were near the head of the stream near the be l t  of dacite porphyry which crosses the 
S ixes River divide toward the Sal mon Mtn . mine . 
In recent years the Big S l ide placer near the NE corner of sec .  34, T .  32 S . ,  R .  
1 2  W .  has been worked on a seasonal basis . No estimates of overal l production 
are avai lab le .  

JUPITER GROUP (L ITTLE JUPITER) (No. 1 2) 

Location: West edge of NWl sec .  1 1 ,  T .  33 S . ,  R .  12 W . ,  at about 1 , 600 feet elevation on 
the point of a north-trending ridge between tributaries of Sucker Creek known 
loca l ly· as Nicke l Creek and Twobit Creek . 

Deve lopment: A shal low open cut on the northwest side and a 30-foot drift on the steep east side 
of the topographic knob . Other workings may be present in sec . l O,but were not 
examined. 
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T he country rocks are metavo l canics (greenstone) probably be longing to the Ga l ice 
Formation .  Gold mineral ization occurs i n  smal l quartz veins with pyrite , cha l co­
pyrite , minor galena ,  and free gold . 

Sucker Creek and its tributaries have produced sma l l  amounts of p lacer gold ,  but 
no significant production has been reported from these prospects . 

Department mine fi l e  report , unpubl ished ( 1 963) 
Oregon Dept .  of Geol . ( 1 940, p. 42) 

(see Copper) 

N ICOL l GROUP (No . 1 3) 

location: E! sec .  23 , T .  33 S . ,  R .  1 2  W . , at about 2, 600 feet e levation . 

Development: T hree tunne l s ,  250 feet, 1 50 feet, and 25 feet  in length and an  open cut 50 feet  
deep ( in  1937) .  

Geo logy: Work has been done on two quartz vei ns contain ing some cal c ite , pyrite ,  and free 
gol d .  T he vei ns 1 to 5 feet wide conta in spotty va l ues - some high grade . 

Production: There may have bee n a sma l l  amount of gold recovered by mi l l ing but no records 
are give n  in the reports .  

References: Department mine fi l e  report , unpub l ished, ( 1 937) 
Oregon Dept . Geol . ( 1 940, p .  43) 

P OV ERTY GULCH PLAC ERS (No . 1 4) 

Several br ief mentio ns of p lacer mi n ing on Poverty Gulch are made in other reports 
o f  gold  mining in the area but none give specifi c  i nformation as to periods of min ing 
activi ty ,  size of area worked , val ues per yard , or production statistics . Di l l er 
( 1 903) reported that the stream was worked a short distance up from Johnson Creek . 
Department mine fi l e  reports i nd icate some p lacer min ing at a point near the mouth 
of Granite Creek which is about 1 m i le  from Johnson Cree k .  Most of the pl acer 
min ing in the area was probab ly  done between 1 860 and 1 900 . 

REYN O CLAIM (No .  15 )  

Location: S H sec .  30, T .  32 S . ,  R .  1 2 W . ,  on the ridge between Barklow and Bray Mounta ins ,  
at  about 3 , 050 feet e levation and 2 , 500 feet southwest of the top of  Bray Mtn . 

Development: A sma l l  discovery cut ly ing 255 feet south of a shal low 1 5-foot adit and a caved 
ad it about 1 ,  700 feet west down the gul l y .  (Not visited) 

Geology: Workings on the ridge expose two narrow, nearly para l l el m ineral ized seams about 
250 feet apart in gabbro . The south zone strikes N .  75° W .  and dips 75° S .  I t  
contains l enses of dark-gray massive , sheared arsenopyrite i n  sheared iron-stai ned 
gabbro •. The zone varies from a trace to 1 0  inches thick w ith occasional 6-inch 
l e nses of arsenopyrite . The north zone strikes N .  75° W, is vert ica l , and appears 
to fol low the contact of gabbro with  sl aty si l tstone of Gal ice Formation to the north .  
I t  is about 1 4  i nches wide and also contains l enses o f  fine-gra ined, massive, gray 
arsenopyrite . Assays indicate interest ing gol d val ues in the arsenopyrite . 
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Production: None reported . 

Reference: Department m i ne fi l e  report , unpubl ished ( 1 97 1 )  

R OC K  CREEK PLACERS (No.  1 6) 

Reference: 

A sma l l amount of p l acer min ing and sniping has been done in the headwaters of 
Rock Creek,  probably incl uding portions of the stream i n  sections 26, 27, 33, and 
34, T .  33 S . ,  R .  1 2 W . Periods of work were during the l ate 1 800' s to about 1 940 . 
No  sign i ficant operations are reported and product ion is bel ieved to have been smal l .  

Oregon Dept . Geol • ( 1 940, p .  44) 

SALMON MOUNTA I N  M I N E  (No .  1 7) 

Location :  E� sec .  19,  T .  32 S . ,  R .  1 2  W . , at about 2 , 1 00 feet e levat ion on the northeast 
fl ank of Sal mon Mtn . 

Development:  In 1 937 there was a hydraul ic cut about 50 feet wide , 50 feet deep, and 500 feet 
l ong extending up the sl ope , and four caved tunne l s  w ith a reported aggregate 
I ength of about 1 ,  000 feet . 

Geology : The mine area is a l andsl ide and the rocks consist l arge ly of brecciated metavol canics 
(al tered basal ts) and sediments of the Gal ice Format ion ly ing downslope from a 
major west-trending faul t .  Smal l diorit ic intrusives and serpent inite are a l so nearby. 
Gold is fairly coarse and was mined by hydraul ic  methods .  Some p l aceri ng was 
a l so done on a tributary of Sal mon Creek (Dude Creek) a short distance down the 
slope north of the mine . 

History and production: Operated from 1 885 to 1 936 intermittently  as a hydraul ic m i ne when 
sufficient water was avai l abl e .  Total production was estimated at between $75 , 000 
to $ 1 00 , 000 .  

References : Baldwin  and Hess ( 1 97 1 ) 
Brooks and Ramp ( 1 968, p .  1 84 and 1 86) 
Department m ine fi l e report , unpubl i shed ( 1 937 and 1 942) 
D i l l er ( 1 903) 
Oregon Dept . of Geol ( 1 940) 

SUCK ER CREEK PLACERS (No . 1 8) 

Reference: 

S ucker Creek, a main  tributary from the south ,  enters Johnson Creek at a point 
about 2 m i l es up from its mouth .  No principal m ines are reported , but there are 
brief ment ions in the l iterature of p l acer m in ing on the lower end of Sucker Creek,  
probabl y  i n  the area down stream from the Jupiter Group lode gold  prospects . 
Total production is probab ly  smal l and most of the min ing was done in the l ate 1 800' s .  

D i l l er ( 1 903) 
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M a n g a n e s e  

A few sma l l  manganese prospects, one of which has had some productio n ,  are reported i n  Coos 
County . Most of the deposits occur in sma l l  c hert bodies associated w ith marine sediments and vol canics 
which belong to the Late Jurassic Otter Poi nt Formation . The manganese oxides have been conce ntrated 
at the surface by weathering processes which tend to l each out the other materia l s ,  such as the si l i ca , 
and leave residual concentrations of manganese and iron oxides . None of the deposits are bel ieved to 
conta in sign ificant reserves . They are described briefly below; numbers refer to locations on P l ate 4 .  

DEMENT CREEK  PROSPECT {No . 1 9) 

Location: On private land near the section I ine of 1 8  and 1 9 ,  T .  30 S . ,  R .  1 2  W . ,  about 
1 00 feet west of Dement Creek Road and 500 feet east of Dement Creek at a poi nt 
about 4 m i l es south of Broadbent . 

Deve lopment: One sma l l  d iscovery cut . 

Geology: Manganese oxides occur on weathered surface and fractures of a red ,  green, and 
white banded chert.  The l ayers of red chert appear to conta in  the greater amount 
of manganese oxides . T he chert l ens appears from fl oat to be about 1 50 to 200 feet 
l ong . Grab sampl es of the better l ooking material assayed about 1 0  percent Mn . 

Production :  None 

Reference :  Department m ine fi le  report , unpubl ished { 1 950) 

F ITZGERAL D PROSPECT (No . 20) 

Locat ion :  About 1 00  yards north of Rock Creek i n  sec .  26 ,  T .  33  S . ,  R .  1 2  W .  

Development: O ne 30-foot-deep bu l l dozer trench . 

Geo logy:  The prospect is i n  a l ens of green chert ly ing in  a b l ack sha le  that strikes N .  1 0° E .  
and d ips 60° W .  The l ens is exposed i n  the cut for a w idth of 7 feet and l ength of 
30 feet . Manganese and iron  oxides have formed to a thickness of about 3 i nches on  
the exposed weathered chert surface s .  A grab samp le  reportedly assayed 7 . 25 per­
cent Mn . 

Production :  N one 

Reference :  Appl i ng { 1 958, p .  7)  

GUERIN PROS PECT INo. 2 1 ) 

Locat ion: On private land in  the center of  sec . 22, T. 29 S . ,  R .  1 2 W . ,  about 3 mi les 
southeast of Myrtl e Poi nt a long a southwest-trending ridge from about 500 to 900 
feet e levation . 

Development: One tunne l 1 30 feet long, caved at portal , a narrow trench above the tunne l  about 
20 feet long and 1 0  feet at the deepest end , and many sha l l ow pits a long the ridge . 
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Geo logy:  

H i story : 

References: 
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Superfic ia l  manganese oxides occur in a banded mul ti colored chert . Th in  manga­
n iferous bands are interl ayered w i th nonmanganiferous bands . Manganese -stai ned 
chert float indicates an area about 230 feet long and 1 00 feet w ide . The chert 
body appears to strike N .  20° E .  and d ip nearly vertical . A samp le  across the 
face of the cut assayed 1 0 . 9  percent Mn and 70 . 6  percent i nso l uble . 

The tunnel , drive n  sometime in the 1 930' s to explore the deposi t ,  encountered 
no ore and the exploration was discontinued . 

Appl i ng ( 1 958 , p .  9) 
Department mine fi l e  report, unpubl ished ( 1 941 ) 

LEEP PROS PECT (No . 22) (formerly Iron Mtn . Manganese) 

Locat ion: West edge NW* sec . 24, T .  33 S . ,  R. 12 W . , at about 2 ,500 feet e levation .  

Development: A 50-foot adit completed in 1 9 1 8 by gold prospectors i s  now caved; road cuts and 
two long bul ldozer trenche s .  

Geology: Two l ow-grade manganese oxide-bearing chert zones in  sandstone ly ing about 500 
feet apart strike about N .  20° W .  and dip about 65 ° W .  The smal le r ,  eastern zone 
is about 85 feet long and 25 feet wide . The l arger ,  west zone composed of several 
chert l enses is exposed for more than 900 feet in length and is about 80 feet wide . 
The l enses are 5 to 1 5  feet wide , with manganese-stained chert l ayers 1 to 4 inches 
th ick . Manganese oxides a l so occur as fracture fil l i ngs in the sandstone and chert . 
An 85-foot chip samp le  assayed 1 .  75 percent Mn and a composite sample represent­
ative of a 600-foot bul ldozer trench assayed 21 percent Mn and 1 1 . 8 percent Fe . 

Production :  None 

References: Appl i ng ( 1 958, p .  9-1 1 )  
Oregon Dept.  Geol • ( 1 940, p .  42) 

McA DAMS M I N E (No . 23) 

Location: NW* sec .  20,  T. 30 S . ,  R .  1 4  W . ,  private l and on  a sma l l  tributary of Bethel 
Cree k ,  at the Coos-Curry County l i ne . 

Deve lopment: Three bul ldozed benches , each about 1 00 feet long and up to 1 5  feet deep, were 
cut across the slope at r ight angl es to the ore zone . 

Geology: Massive manganese oxides and rhodonite are associated with chert lenses with 
occasional basa l t  knobs and schist l e nses in  sandstone of the Otter Point Format ion . 
The rhodonite occurs as smal l  pods erratica l l y  distributed i n  the chert l enses .  There 
i s  evidence of lands! iding i n  the area of the deposi t .  
A representat ive sampl e of float assayed 63 . 84 percent MnO, 4 . 97 percent Fe203, 
and 1 4 . 07 percent S i02 . 

Production:  I t  i s  reported that 50 to 1 00 tons of 47 percent ore were sh ipped during World War I 
and about 50 tons (mostly float) were sh ipped during World War I I .  

References: Appl i ng ( 1 958, p .  1 2- 1 4) 
Department mine fi le  report, unpubl i shed ,( 1 941 ) 
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ROOKARD PROSPECT (No . 24) 

Location: N E:! sec .  33, T. 29 S . ,  R .  1 1  W . ,  on private l and . 

Development: Not reported , probably road-cut exposures only . 

Geology: Minor concentrations of manganese oxides occur in fractures of chert at this 
loca l i ty .  Other deta i l s  are l ack i ng .  

Reference : Appl i ng ( 1 958, p .  1 3) 

M e r c u r y 

Al though no mercury occurrences have been reported in Coos County , a few samp les have been 
subm i tted to the Department for assay that showed some mercury content . Brooks ( 1 963) reported on 

6 1  

the Harmony prospect i n  sec .  35 , T .  3 2  S . ,  R .  1 3  W . ,  i n  Curry County about 2 m i les from the Coos 
County I i ne . Th is occurrence I ies a long a northeast-striking and steep northwest-dipping faul t contact 
of Cretaceous Humbug Mounta in  Conglomerate to the south with Gal ice Formation sl aty sha le . C innabar 
occurs as d isseminations and pebbl e-coatings in the conglomerate under the sha le  hang ing wal l and has 
been traced for more than 1 ,  000 feet a long the contact .  A 5-foot channel sample assayed 3 .  05 pounds 
of mercury per ton .  Mercury assays from Coos County are as fol lows: 

Assa� No . Location Date Description l bs ./ton Hg 
Sec .  Twps . R .  W .  Assayed 

BG- 1 095 1 0  32 1 0  Sept . 1 941  Ful l er Mine 0 . 1 0  
EG- 50 28 29 1 1  Sept . 1 944 Not described 0 . 40 
P-241 07 8 30 1 4  May 1 959 Weathered sandstone 0 . 1 5  
P-24536 8 26 1 4  Sept . 1 959 Weathered conglomerate 0 . 3  

N i c k e l  

N ickel , I ike al uminum , is enr iched i n  soi l s  by weatheri ng processes and I eaching of more sol uab le  
e l ements such as  magnesium from ul tramafic rocks (peridotite and serpentinite ) .  These rocks norma l l y  
conta in about 0 . 2  percent nickel when fresh . Weathered rocks (saprol i te)  and l ateri tic soi l s  derived 
from them may conta in  about I percent nicke l . App l ing ( 1955, p .  1 6) described an occurrence on I ron 
Mounta in ,  sec . 33, T .  33 S . , R . 1 2  W . ,  as fo l lows: 

" The west s lope of the mounta in  is steep and apparently has l i tt le possi bi l i ty as a source of 
la teri te . The crest and eastern side are more gently s loping and are occasiona l ly benched . 
The brief ground reconna issance indicated a poss ib le  depos i t  on th e southeast s lope betw een 
the road and crest of the ridge in an area 1 m i le long and 1/3 m i l e  wide . Assays from var­
ious locations in th is  area are as fo l lows: 

Depth in feet 
Sample No . Type From To N i% 
N R  1 -9 Channel -0- 8":""0 0 . 69 
N R  1 -1 0  Channel 0 6 . 0  . 28 
N R  1 - 1 1  C hip 0 1 4 . 0  . 85 
N R  1 -1 3  C hannel 0 4 . 0  . 58 
N R  1 -1 4  Channel 0 6 . 0  . 6 1  
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"Another possib l e  deposi t ,  a bou t 40 or 50 acres i n  extent,  was noted on the road fo l low ing 
the crest of the ridge l ess than 1 m i l e  southwest of a sma l l  lake a t  the north end of the r idge . 
A three-foot chip sam p le  of representa tive materia l assayed 0 . 62 percent n icke l . North­
east of the la ke a gently s loping area was noted tha t  appeared rocky, but shou ld  be exam­
ined in the future . No samp les were taken . "  

More deta i l ed prospecting of I ron Mounta in  is warranted and cou ld  resu l t i n  find ing new n icke l 
reserves . Part icu lar  attent ion shoul d  be given  areas of more gentl e topography such as be nches, ridge­
tops, and s l umped areas where so i l  may be more high ly deve l oped . Pre l iminary sampl ing is genera l ly 
done by hand augering . N ickel va l ues genera l l y  increase a short d istance bel ow the surface and then 
taper off at greater depth as fresh unweathered rock is encountered . 

For more deta i l ed descriptio ns of other n icke l deposits in southwestern Oregon ,  refer to Hundhausen 
and others ( 1 954), Hotz and Ramp ( 1 969), and Ramp ( 1 972) . 

P l a t i n u m , T i t a n i u m ,  a n d Z i r c o n i u m 

P lat inum group metal s  occur in very sma l l  amounts in the b l ack sands in coasta l terrace , beach, and 
submarine deposits associated with gol d  and other heavy m inera l s .  The re l ative abundance of go l d  to 
p l atinum-group meta l s  in  b l ack sands was esti mated by Pardee ( 1 934, p .  33) to be about 1 00 to 1 in  samples 
of high-chromite sands from Port Orford and Cape B lanco in  Curry County . The p lati num meta l s  appear 
to increase somewhat w i th an increase of chromite content in the sand . 

The rel ati ve abundance of individual metal s of the p l at i num group is apparentl y  not reported for the 
b l ack sands; but Wel l s  and others ( 1 949 ,  p .  2 1 ) ,  in the ir study of the Kerby area,  state: 

" Precise ana lytica l data for these meta l s  in the ' p lat inum ' from southwestern Oregon are 
sca nty,  but a pparently it runs abou t 30 percent pla tinum , 32 percent iridium ,. 25 percent 
osm ium , 1 3  percent ruthenium , and l i tt le  or no rhodium or pa l ladium . "  

Di l l er ( 1 90 1 , p .  5 )  reports p l at inum with iridosmine among the heavy concentrates from the b lack 
sands . 

Titanium m inera l s, i l menite (FeT i03) and ruti l e  (T i02) are a l so present in the b l ack sands . I l menite 
is a common to abundant m ineral in the b l ack sands, and i n  concentrates it probab ly  i ncreases with a 
decrease of chromite . Rut i l e  is rel at ivel y  rare and probably has no economic importance in Oregon 
coastal sands .  I l menite may have some potential  va l ue as a by-product of chromite min ing should it ever 
be produced from the sands in the future . 

Z ircon (ZrSi04) is the most important commercial  mineral source of z irconium and a fa ir ly common 
const ituent of the bl ack sands . An unweighted average of 24 sampl es of b lack sand from terraces and 
beaches of Coos County contains about 1 4  percent chromite , 4 . 5  percent i l men ite , and 1 . 4 percent z ircon 
(ca l cul ated from Griggs, 1 945 , p .  1 24,  tabl e  1 0) .  

Pardee ( 1 934, p .  39) reported an  ana lysis of gravity concentrates from the Eagle m ine as fo l lows: 
Percent 

C hromite , containing 50 percent of Cr203 44. 20 
Magnet i te 1 8 . 90 
I l menite , contai n i ng 50 percent of T i02 1 5 . 00 
Z ircon,  conta i ning 95 percent of ZrSi04 1 3 .70 

9 1 .80  
I n  addition the  concentrate reportedl y  assayed 0 . 1 0  ounce per  ton go ld  and 0 . 01 ounce per ton 

p l at i num . 

A sma l l tonnage of z ircon conce ntrates, a by-product of the chromite concentrated from b l ack sands 
in 1 943 , was used by the U .  S .  Bureau of Mines at Al bany for meta l l urgical  research (Kauffman and 
Baber, 1 956 , p .  1 2) .  Kauffman and Holt  ( 1 965 , p .  2 1 ) estimate the total  z i rcon reserves i n  Coos County 
to exceed 90, 000 short tons . 
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b"y J erry Gray and Len Ram p  

A g g r e g a t e *  
(Crushed and broken roc k, sand and grave l ,  a nd sand) 

Compared to other parts of the State, Coos County is deficient in both gravel resources and high­
qual ity rock for concrete aggregate . The county is  sel f-suffic ient, however, in rock suitabl e for road 
fi l l ,  base, and surfac ing and is r ich in sand . Probably more than 1 m i l l ion tons of aggregate and fi l l  is 
used annua l l y  i n  Coos County , comprising 680, 000 tons of crushed and broken stone and 390, 000 tons of 
sand and gravel . 

Coos County sand and grave l defic iency is apparent from its consumption statistics which show that 
over hal f of the gravel used as we l l  as smal l  quantities of rock are imported from Dougl as County . I n  
some cases the gravel is trucked a l l  the way from Reedsport to  Bandon, a distance of 50 m i l es .  The  high 
transportation cost for the imported gravel and the smal l  size of the local resources of sand and gravel 
has given  the competitive edge to stone a l most 2 to 1 .  Sand and grave l and rock can be interchangeabl e  
sources for fi l l  and aggregate , but materia l  from a rock quarry usua l ly costs more to produce than from a 
sand and grave l quarry . 

Crushed and broken rock 

In 1 969 the U . S .  Bureau of Mines reported that 309 , 000 tons of stone was produced in Coos County; 
however ,  the Department' s  Mined Land Recl amation survey in 1 973 recorded a total of 680, 000 tons . 
Several of the firms canvassed by the Department had not been report ing production to the U . S .  Bureau 
of Mines . 

E leven of the 1 7  rock quarries l i sted in Tab l e  1 and p lotted on Pl ate 4 are in marine basa l t .  Of the 
remainder, one is in serpentine ,  four are in b l ueschist , and two are i n  metavo lcanic rock . The marine 
basa l t  quarries appear to contain good-grade road meta l . The material is used for road fi l l ,  base , and 
surfacing .  Jetty rock can be obtained from the marine basa l ts by saving and stockpi l i ng those boul ders 
and l arger unfractured blocks that qual ify .  Probably more jetty rock coul d  be p roduced from the quarries 
if  the b l asti ng and other m i ning techniques were sl anted toward jetty-rock production . The rock is  not 
ut i l ized to a great extent as an aggregate for asphal t  or cement concrete on Federal road construction 
s ites . One operator stated that Federal specifications are so high he and other operators do not try to 
b id Federal jobs . 

Material from the one serpenti ne quarry (pit number 1 5) can be used for road metal if the quarry-run 
fi nes are screened out and onl y  the over-size saved for crush ing .  A,, operator of this quarry stated that 
1 0  to 40 percent of quarry-run materia l  coul d be lost as fines .  

T he b l ueschist deposi t o n  Baker Creek (No.  16) was used to produce 1 00, 000 tons o f  jetty rock i n  
1 962-63 for the Coos Bay south jetty . 

A great number of sma l l sandstone quarries exist in the northeast part of the county . The sandstone 
was used main ly for fi l l  mater i al for adjacent road construction . Most of these quarries have been 
abandoned because aggregate for road surfac ing and maintenance must meet higher specifications today 
than i n  the past . For these uses and in this part of Coos County some crushed rock is imported from 
Dougl as County . 

* Sand and gravel is treated as a s ing I e commodity because both sand- and gravel -size fract ions usua l l y  
occur i n  the same deposit . Al though Coos County has sand deposits that contain  no grave l -size fractions, 
p roduction from these deposits is i nc I uded in t he sand and gravel tota l . 
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Tabl e 1 .  Crushed rock, sand and grovel ,  and sand operations in Coos County 

CRUSHED ROCK 

1 • Coos Bay Timber operators 
2 .  Coos County H ighway Dept . 
3 .  Johnson Rock Products 
4 ,  Coos Boy T imber operators 
5 .  R .  E .  Baker 
6 .  Coos County H ighway Dept . 
7 .  Coos Boy T imber operators 
8 .  Coos County H ighwoy Dept . 
9 .  G .  W .  Woodward, I nc . 

1 0 .  Coos County H ighway Dept . and Parkerson 
1 1 .  Oregon Highway Dept . 
1 2 .  Martin K incheloe 
1 3 .  Oregon H ighway Dept . 
1 4 .  Unknown {Birdwel l owner) 
1 5 .  F .  Gross 
1 6 .  Peter K iewit Sons Co . (BLM owner) 
1 7 .  Bureau o f  Publ ic Roads Nos . 1 and 2 

SAN D AN D GRAVEL 

1 • Horol d Gates 
2. Oregon H ighway Dept. 
3 .  Bul l ards Sand & Grovel , I nc ,  
4. Coos County H ighway Dept . 
5 .  G .  W .  Woodward , I nc .  
6 ,  Robertson ' s  Inc . 
7 .  Benham Concrete, Inc . 
8 .  Coos County H ighwoy Dept . 
9 .  Mer chen and Reed Gravel Co . 

1 0 .  Oregon Highway Dept. 
1 1 .  Mer chen & Reed Gravel Co . 
1 2 .  Merchen & Reed Gravel Co . 
1 3 .  Merchen & Reed Grovel Co . 

SAN D 

1 4 .  Coos Sand Corp . 
1 5 .  John Backhoe Service 

Type of 
Deposit 

marine basalt 
marine basa lt  
marine basa lt  
marine basalt 
mari ne basalt 
marine basalt  
marine basal t  
marine basa lt  
marine basalt 
marine basalt 
marine basalt 
b l ueschist 
b l ueschist 
b l ueschist 
serpent ine 
b l ueschist 
metavol conics 

marine terrace 
marine terrace 
marine terrace 
marine terrace 
marine terrace 
stream bar 
stream bar 
stream bar 
stream bar 
stream bar 
stream bar 
stream bar 
stream bar 
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Basa l t  of road metal grade may be covered by 10 to 40 feet of overburden; if  it were in the Wi l l amette 
Val ley it wou ld  usua l ly find a ready market as a fi l l  materia l ,  but the overburden in Coos County does 
not have an equival ent market va l ue because of the avai l abi I ity of fi l l  sand . Consequently the operator 
must pay both to remove it and to dispose of it . Because of the capital that must be invested to strip over­
burden, the operator tries to get maximum output for the amount of area stripped, whi ch resul ts in steep­
wa l led pits . The Federa l Metal and Nonmeta l l ic Mine Safety law now prohibits the bench height that 
results from this type of mining system, and the State Mined land Reclamation law wi l l  probab ly a lso 
restrict bench he ight, not for the miner 's  safety as much as for the pub! ic ' s  safety . Because of these new 
restrictions, two of Coos County quarries may a l ready have been abandoned . 

The outlook for substantial increases in rock supply for Coos County is not good . The l imited areal 
d istribution of the marine basa l ts ,  the deep overburden, the Federal and State regulations which wi l l  add 
to the costs and the sel l i ng price of imported gravel wi l l  tend to impose a ce i l i ng on the amount of rock 
produced in Coos County . However, that cei l i ng can be raised by higher prices . For the near future , 
prices shoul d  hol d  steady; but for the long term, prices can onl y rise . 

Sand and Gravel 

A major portion of the 390, 000 tons of gravel used in Coos County is imported from Reedsport , Doug las 
County . Of the gravel extracted there from the bed of the Umpqua R iver an estimated 250, 000 tons has 
been trucked into Coos County to as far south as Bandon. The U . S .  Bureau of Mines reported that 
1 40, 000 tons of sand and gravel was produced from Coos County during 1 969 , This figure checks closely 
with that obtained by the Department duri ng a Mined land Recl amation inventory in  1 973 . 

Sand and gravel in Coos County is mined from two types of deposits: from the bed of the Coqui l l e  
R iver and its tributaries and from a marine terrace near Bandon . The South Fork Coqui l l e River and its 
tributaries drain a few rock types which form hard durable grave l s .  Other rivers in Coos County cross 
mainly sandstones which normal ly do not form good grave l s .  Most of the sand and grave l produced from 
the Coqui l l e  R iver is from bars l ocated between Myrtl e Point and Powers . This sand and gravel is cropped 
from the bars annual l y  during low water and the stockpi led material is then drawn upon for the rest of the 
year . 

The sand and gravel deposit on. the marine terrace near Bandon is 1 8  to 20 feet thick and is covered 
w ith 1 0  to 20 feet of sand overburden ,  The l argest grave l found in the terrace deposits is a minus 2 i nch 
and most i s  a minus 1 /2 inch . Because of its mean smal l size , the gravel has l imited uti l ization, and its 
use is further restricted by aggregate (asphal t  or cement) specifications which cal l for faced grave l . To 
get faced gravel the gravel must be crushed i n  such a way that the fragments have two fracture faces . 
The 1 0  to 20 feet of sand overburden must al so be marketed for the total deposit to be economical . S ince 
the market area is l arge ly covered by minable sand resources, the avai labi l ity and marketabi l ity of the 
gravel may be restricted more by the I ack of a market for fi l l -sand than by the smal l size of the grave l . 

The outlook for county production of sand and gravel to keep pace with the population growth of 
Coos County does not appear possibl e  because of the I imited resources; probab ly as the county 's needs 
grow , imports w i l l  increase . County production may reach 200, 000 tons per year, but that would seem 
to be a maximum . 

Sand 

Many sand pits exist or have existed in Coos County coastal area . The pits range from very sma l l  to 
very l arge; however , they al l tend to be temporary . Sand m ining requires I ittl e capital equipment . The 
mining can and does take p lace in the middl e of the urban areas . In many cases the object of the mining 
is to use the final pit site for an urban development such as a shopping center . The mined sand is in turn 
used for a fi l l  which may a lso be used for an urban development . Only two sand pits are p lotted on 
P late 4. Most sand production goes unreported since the operators consider the activity more construction 
excavation than mining;however, that reported is inc! uded in the county 's tota l sand and grave l production . 
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Sand from pit number 1 4  (Plate 4) is m ined as a si l ica sand and is used for i ndustrial purposes such 
as foundary sand and air-bl ast abrasive . Pit number 15 fronts on a highway and has nearly reached the 
size projected for use in  urban deve lopment .  The floor has been m ined to about h ighway level , and the 
back and side wal l s  have been trimmed to al low for construction . 

Coos County is not in danger of runing out of sand; what w i l l happen is that as the urban area develops 
m i ni ng w i l l  be forced to move with the outward growth of the suburbs . As the pressure for stro nger planning 
grows, so wi l l the restrictions increase on sand removal . I n  turn these restri ctions w i l l  cause higher prices 
for the sand as a fi l l  material . 

Benefic iation studies were conducted on Oregon coastal dune sands for use as si l ica gl ass sand by the 
U . S .  Bureau of Mines (Carter and others , 1 964) . T hey obta i ned a high-al umina product suitable  for 
b l ending w ith l ow-al umina sand for various types of gl ass and as an al umi na source for amber,  f lat, and 
colorl ess conta iner g lass . Dune sand deposits between the Umpqua River and Coos Bay were found to be 
l arger, conta in  fewer impurit ies , and are more susceptib le to simpl e beneficiation than other sands 
investigated . 

A s b e s t o s , T a l c ,  a n d S o a p s t o n e  

Asbestos is an important industrial m inera l with more than 2 ,  000 uses .  Al l uses ca l l  for processed 
fiber and most are based on i ts h igh strength-to-we ight ratio and resistance to h igh temperatures . The 
two pri ncipal types of  asbestos are chrysoti l e  and amphibol e .  

Because of its superior strength and flexibi l ity, chrysoti l e  is the more important variety . I t  genera l l y  
occurs a s  cross-fiber ve in lets i n  blocky serpenti nite , bu t  i t  may a lso occur a s  matted o r  sl ip fibers in  
h igh ly sheared serpentinite . 

The more commo n variety of amphibo le  asbestos is tremo l ite . Tremol ite is general ly l ess fl exib l e  than 
chrysoti l e  and lacks strengt h .  I t  often has the appearance of l ight-colored rotten wood fibers . Tremol ite 
occurs mai nly in serpent inite and is most l ikel y  to be found in zones of shearing associated with tal c .  

Tal c  is a soft , hydrous magnesium s i l icate mineral , and soapstone is a commerc ial term for massive 
impure tal cose rock . Pul verized tal c  i s  used as a fi l l er in various i tems, for ceramics , cosmetics, and 
pharmaceut ica l s; b lock tal c  i s  used for insulators , marking penc i l s, and sculpture . 

T here are no reported occurrences of asbestos or tal c in Coos County; but there are a l arge number 
of exposures of serpentin ite and zones of intense sheari ng which represent potential areas to prospect 
for these m ineral s .  

B u i l d i n g  S t o n e  

A few rock types i n  Coos County are sui table for use as bui ld ing stone , but to date very l ittle use 
has been made of this native materia l . The fol l owing are bel ieved to be suitab le  for use in some types 
of bui ld ing . 

B l ueschist 

This rock is a tough ,  compact, and heavy g laucophane-bearing schist that occurs in sma l l  bodies at 
various l ocations in the county assoc iated with the Otter Point Formation . It has been quarried at a 
l ocation at the head of Baker Creek , near the north edge of sec .  1 7 , T .  3 1  S . ,  R .  1 2  W .  , and used for 
jetty roc k .  Another quarry (No .  1 2 , Pl ate 4) l ocated east of Bridge on  the south side of the Midd le  Fork 
Coqui l l e River i n sec .  36, T .  29 S . ,  R .  1 1 W . ,  provides this type of rock for road aggregate . The o ld  
abandoned quarry at  Tupper Rock in  Bandon produced b l uesch ist that was used mai nly for jetty blocks 
w ith minor amounts being adapted to l andscaping and rubble stone work . Di l ler ( 1 901 ) stated: 

"Tupper Rock, at Bandon,  is a prom inent l edge which once 
reached nearly 1 00 feet above the general level of the p la in  
on  which the upper part of Bandon is  l ocated . I t  was an 



Sandstone 

I N DU STR IAL M I NERA LS A N D  ROC KS 

attractive feature , afford ing a fine out look a l ong the coast , 
but now it has been l argely b lasted away and removed to bui ld  
the  jetties at the mouth of the  Coqui l l e .  Al though the loss of  
th i s  prom inent ledge i s  to be  greatly deplored , no better rock 
for the jetties could be found . "  

6 7  

Massive and l ayered sandstone in  the Tyee Formation and se lected sandstone l ayers in  the Umpqua 
and Coal edo Formations may be usable as bui lding stone but no formal test ing for suitabi l ity has been 
conducted , Sandstone of the Tyee Formation has been taken in the past from a quarry on the Mi l l i coma 
River in the NW� sec .  1 8 , T .  25 S . ,  R .  1 1  W .  D i l ler ( 1 901 ) reported : 

Basa l t  

" On the forks of  Coos R iver quarries have been opened to obta i n  
stones for maki ng the jetties a t  the mouth o f  the bay . The rock 
is a micaceous sandstone , and when fresh is b l uish in co lor, but 
weathers ye l l owish owing to the oxidation of its contai ned i ro n ,  
No bui ld ings have been made o f  this stone so far a s  know n ,  From 
o ne of the quarries on the North Fork of Coos R iver much stone 
has been taken for the jett ies, a l though it is far l ess durabl e 
materia l than is desi red for such  purpose . The beds are thick , 
but eas i ly  quarried, and very conven iently l ocated for transportation 
on the r iver . A l arge amount of such stone may be obtained i n  
that l oca l ity . 
" On t he Coqui l l e  the sandstone of the Pul aski formation is not 
quarried , but some years ago one of the sandstones in the Coa ledo 
formation 2 m i l es southwest of Riverton was quarried for bui l ding 
the Light House at Bandon . The stone has not proved to be 
suffic iently durabl e . "  

Basal t  l arge ly  of the submarine pi l l ow variety , is present i n  fa ir ly large , i ntermittent exposures 
extending in a northerly l i ne from the vici nity of Bridge to the dra inage of Kentuck S loug h .  A number 
of quarries have been establ ished in the more convenient sites for use as road rock, r iprap, fi l l ,  and a 
m inor source of jetty stone . Select chunks derived from quarry ing basa l t  for other purposes could be 
uti l ized for bui ld ing stone . 

C I a y  

Very l itt l e  research has been conducted on c lays of Coos County , but l imi ted observat ions appear 
to indicate fa ir ly abundant supply .  Both a l l uvial c lay deposits and residual deposits in areas of deep ly 
weathered sedimentary rocks are present i n  many parts of the county . 

Al l e n  and Mason ( 1 949) analyzed a si ngl e sample from Coos County near Coqui l l e .  The resul ts 
showed a buff to reddish-buff firi ng cl ay with moderate shrinkage . Di l l er ( 1 90 1 )  reported that cl ay was 
more or l ess abundant at many poi nts in the a l l uvium of the area and that it was be ing used in manufacture 
of brick and t i l e  at Myrtl e  Poi nt . 

Information from Department fi les incl udes brief notes to the effect t hat possib ly the fi rst brick p lant 
i n  Coos County was I ocated at Norway in sec .  32, T .  28 S .  , R .  1 2  W . ,  and that the Coos Bay Brick and 
C l ay manufacturing company was operating in Marshfie ld in 1 930.  Additional information has not been 
obtained . 
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G a r n e t  

Some garnet occurs in the coastal b lack sand deposits and any mi ning and processi ng of the sands 
for other products , such as chromite ,  i l menite ,  z ircon, gold ,  etc . ,  could a l so obtain  a by-product of 
garnet sand suitab le  for abrasives . The smal l grain-size wou ld ,  however , be a l imit ing factor in the 
useful ness of this product . Griggs ( 1 945, p .  1 22)  identified the var ieties a lmandite and spessartite in  
b l ack sand concentrates from the terrace area north of  the Coqui l l e  R iver . Ca lcu lated abundance of 
garnet m inera l s  i n  these b l ack sands w i l l average about 23 percent by weight . Twenhofel ( 1 943 , p. 4) 
reports that "garnet is extremely abundant in some beds and places . "  

Some impure garnet-bearing bl ack sand concentrates have been marketed for sand b l ast ing purposes 
but accurate records of this production have not bee n  obtained . 

G e m  S t o n e s  

Semi-precious gem stones incl uding agates, jasper ,  and petrified wood can be found from t ime to 
t ime al ong the beaches of Coos County . Col l ecting, shaping, and pol ish ing these stones is a fascinating 
hobby of many persons in  the area and sal e of  jewe l ry and ornamental stones is a smal l but growing business. 
The pri ncipal source of varico lored jaspers is the banded chert of the Dothan-Otter Point Formation .  
Petrified woods incl uding agatized myrt le wood found o n  the beaches were probably formed by burial i n  
porous Tertiary sandstones where they gradua l l y  became impregnated by  s i l  i co . Some grossul arite suitab le  
for po l ishing may be derived from rodingite dikes found i n  serpe nti nites . Another m ineral often gathered 
for po l ishing is rhodo nite . It is associated with some of the manganese-rich cherts and underl ies some of 
the surface deposits of manganese oxides (see manganese chapter) . 

Hobbyists have organized the Coos County Mi nera l and Gem C l ub of North Bend and the Coqui l l e  
Val l ey Gem and Mineral C l ub o f  Coqui l l e .  

L i m e s t o n e  

Coos County has only one reported l imestone occurrence . I t  is the Morgan L imestone located in  the 
N E� sec . 35, T .  25 S . ,  R .  1 2  W . , on the hi l l side west of the south fork of Coos R iver, 250 feet above 
the h ighway . The Oregon Dept . of Geology and Mineral Industries ( 1 940, p .  32-33) reports a smal l deposit 
of impure l imestone which assays between 76 and 79 percent CaC03, about 1 0  percent S i 02, 5 to 7 per­
cent i ron  and a l um inum ox ides,  and 2 to 4 percent MgC03 . Lim ited excavation indicated that the deposit 
i s  quite smal l ;  estimated reserves are 80, 000 tons (Hodge , 1 938) .  The deposit i s  reported to be 1 0  to 25 
feet wide and traceab le  a long the strike (N . 65 to 70° E . )  for about 750 feet . A sma l l  amount of this 
rock has reported ly  been used loca l l y  for mortar . 
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MI NERAL FUELS 
by V .  C .  Newton, J r . ,  and R. S .  Moson 

O i l  o n d  G a s  P o s s i b i l i t i e s  

Dril l ing history 

The first oil and gos dril l i ng in Coos County was done by the West Shore Oil Company in 1919 near 
the town of Bandon (Tobie 2). No production was found in this well or the 10 wildcat holes drilled over 
the following 40 years in Coos County. Coast Oil Company reportedly encountered strong gas shows in  
two of its holes drilled 2! miles southwest of Coqui l l e  along Fat Elk Creek. Reported attempts to finance 
o commercial gas system from the well apparently foiled. A hole drilled near Bandon by Pacific Petroleum 
Company in 1941 found enough gas to fire the engine boiler (see gas analysis in Tobie 3). 

Petroleum resources become o notional defense item during World War I I  so major oil companies began 
exploring in non-productive regions of the United States that hod favorable geology. Phillips Petroleum 
Company put down a deep hole south of Coos Boy during this period of activity but were discouraged when 
submarine basalt was hit at 2,300 feet. The electric log indicated the presence of a 10-foot gas sand ot 
1,040 feet but it was not tested by Phillips. E .  M .  Warren & Associates drilled a deep wildcat 3-! miles 
southwest from the Phillips hole in 1963 (Figure 19). The hole was in Cooledo Formation from top to 
bottom, 6, 337 feet (W .  W. Rou, written communication, 1971).  Several gas and oil shows were found in 
the Warren hole but sediments were too fine grained to produce commercial amounts of petroleum. 

The State land Boord leased two of 18 submerged-lands tracts offered ot o bidding sole in December 
1 964. Shell Oil Company and Standard Oi l Company of California each acquired o tract ot this lease­
sole. The 3- by 3-mi le tracts were located just south of Florence . A month earlier Federal Shelf lands 
along the northwest coast were l eased to 1 1  oil companies. However, only one smal l  lease block was 
offered off the southwest coast by the U . S .  Bureau of Land Management in  its l ease-sole .  This oreo, 

Figure 19 .  Warren and Associates oil test 
hole drilled near Beaver H i l l  in 1 963 
penetro ted 6, 337 feet of Coo I edo For­
motion. Gas shows and numerous cool 
seams were found in  the interval 3, 000-
4,800 feet. Oil fluorescence was 
obtained from drill samples ot 4,860 
feet and at 5, 230 feet. 
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Table 2 .  Holes d r i  l ied for oi I a n d  g a s  i n  Coos County 

Depth 
Company W e l l  Name Location Dote Dri l l ed Remarks 

Coast Oi I Co , Wel l  No . 1 Coqu i l l e  area 1 929- 2526' Cable too l s .  A thi n o i l -bearing 
(deepened by N EaSE!, se c .  1 O, 1 934 sand reported at 1 585 ' and gassy 
Fat E l k  O i l  Co . )  T . 28S . ,  1 3  W .  sal t water a t  1 745 ' · 

Coast O i l  Wel l N o .  2 Coqui l l e area 1 939 2255' Coble tool s ,  A good gas flow 
Co , N EaSW!r sec . 1 0, reported at 1 1 70' . 

T .  28S . '  1 3  w .  

Coast O i l  W e l l  N o . 3 Coqui l l e  area 1 939 1 640' Cable tool s .  Reported to be a 
Co . SW!SE! sec .  1 0, smal l gas we l l .  

T .  28S • ' 1 3  w .  

Coast O i l  Wel l No . 4 Co qui  l i e  area 1 939 1 640' Cable too l s .  Hit  flowing sal t 
C o .  SW!SE! se c .  1 0 , water . 

T .  28S . '  1 3  w .  

Coast O i l  Rhoades- Westport Arch 1 938 1 365 ' Cab l e  too l s .  Reported shows of 
Co . Menasha N E!SE! se c .  32, gas and · numerous coal layers . 

N o .  1 T .  26S . ,  1 3  W .  

L i bby Pitch Coal Westport Arch 1 920 Pitch coal found i n  fra ctures of 
M i ne o ccurrence Approx . sec . 3 or coal . This  is a form of aspha l t .  
area 4, T . 26S • , 1 3  W • 

Oregon J . Coy Bandon area 1 953 1 894' Rotary . No o i l  or gas shows re-
Coastal N o . 1 NW! se c .  4, ported . 
Corp . T . 29S . , 1 4W . 330' 

S . of N . I  ine & 330' 
E . of W .  l i ne 

Pa cific Morrison Bandon area 1 936- 2282' C laimed enough gas was encoun-
Petrol Co . N o ,  1 S�NW! sec . 28, 1 937 tered to fire the boi l er .  
(J . B .  Ewe l l )  T . 28 S . , 1 4  W .  

Pan American ocs Bandon area 1 967 6 1 46'  Gas show a t  5400' i n  t ight 
Petrol eum Corp . P-01 1 2  Tract 1 02 sandstone . 

P h i l l ips Dobbyns Coos Bay area 1 943- 6941 ' Gas sand on el ectric log at 1 040'. 
Petroi . C o .  N o . 1 SW! sec . 28 ,  T .  26S . ,  1 944 S ubmarine basa l t  at 2300' . 

1 3  w .  330' S . & 330' 
E . from W !  cor .  

Sunset Oi l  Bandon Bandon area 1 944 1 089' Rotary . No i nformation.  
Co . Sec . 4 , T . 29S . ,  
( J  . B .  Ewe l l )  1 4 W .  

Warren , E . M .  Coos County Coqu i l l e  area 1 963 6337' Rotary . Traces of gas and o i l . 
N o .  1 -7 S E J,se c . 7, T . 27S . ,  Bottomed i n  Coaledo Formation .  

1 3 W . 450'N . of 
S. l i ne &2200' W .  

o f  E .  l i ne 
West Shore ? Bandon area 1 91 3- 1 400'+ No i nformation . 
O i l  C o .  N W !  sec . 23 , 1 91 9  

T . 30 S . ,  1 4W. 
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Table 3 - Gas analyses from w e l l s  i n  Coos County 

Heavy Carbon 
Company Wel l Location Methane Ethane Fract. N itrogen Dioxide Hydrogen Oxygen 

Pacific Power & Water SE:!r sec. 15,  97 .2% 0 . 2"/o 0 . 2"/o 2 . 4% 
Light Co . Wel l T . 25S . , R .  1 3W .  

Pacific Petroleum Morrison # 1  NW:!r sec . 28, 99 . 4% 0 . 5% 0 . 1% 0 . 0'%  
Co. T . 28S . , R . 1 4W .  

Pacific Petroleum 
Co. Morrison # 1  Same 94.9% 0 . 4% 0. 2% 4 . 3% 0 . 2"/o 

referred to as the " Bandon Block " ,  inc l uded 1 1  tracts; only four tracts were l eased . Pan American Petro leum 
and its partners dri l l ed Bandon Tract 1 02 in 1 967, located about 10 m i l es off the coast northwest of Bandon . 
T he wel l  reached a depth of 6, 1 46 feet and bottomed i n  the Tyee Format ion . A good gas show was en­
countered at 5 , 400 feet i n  a 60-foot sandstone but the zone was too t ight to yie ld commercial amounts . 

Approximate ly  1 , 1 00 square m i les of she l f  l ands offshore from Coos County remai n  to be exp lored 
for o i l  and gas . Prospects are sti l l  considered to be very good in  this area . Most of the she I f  off Coos 
County was not offered for lease in the 1 964 Federal l ease-sal e  because i t  was withdrawn by the U . S .  
N avy for nationa l defense purposes i n  1 964 . This  strip of shel f  l and remai ns as one o f  the best prospects 
for petro l eum exploration in western Oregon .  

Geologic conditions 

Coos Basin  is a relatively smal l structural feature measuri ng 1 1  m i l es in w idth by 25 m i l es in l ength , 
covering an area of 275 square m i l e s .  Post-ear ly-Eocene rocks within the basin have been subjected to 
much more deformation than s imi l ar strata el sewhere i n  the county . I t  has been suggested earl ier in  this 
report that structures in the Coos Basin are re l ated to a zone of weakness i n  underlying crustal rocks . 
I n  the central portion of Coos Basin ,  Tertiary sedimentary formations probably have a thickness of at l east 
1 0, 000 feet . More i ntense ly deformed pre-Tertiary sed imentary rocks extend to an estimated depth of 
1 5 , 000 or 20, 000 feet .  The t hree mai n  periods of deformation in  southwestern Oregon occurred near the 
e nd of Jurassic t ime , at the c lose of early Eocene time, and in l ate Ol igocene t ime . Rocks, therefore, 
become progressive ly  more deformed the l ower in the stratigraphic section they occur . 

Southwestern Oregon was invol ved in successive emergences beginning late in O l igocene time unt i l  
the present .  Much of the sedimentary rock has  been eroded off the marg in  of the K l amath high lands 
I eaving only remnants in structura l l y  l ow areas. Late Tert iary rocks have been preserved in the centra l 
portion of the Coos syncl i norium and only i n  this area are these formations prospective for o i l  and gas . 

Seas that encroached upon the continent in l ate Mesozoic and for much of Cenozoic time washed 
against a northeasterly trending shore . The area which now is occupied by the Coos Basi n was a part of 
t he bordering ocean she l f  during these geologic eras . Consequentl y ,  sed imentary rockS in this region 
consist of coarse del ta-p la in  types exibiting channe l ing, cross-bedding and rhythmite sequences (Dott , 
1 966) . With in the del ta-type deposits are numerous coal strata and abundant organic debris which may 
be residual products of hydrocarbon generation .  Nearly 50, 000 feet of sediments derived from the 
K l amath highl and at the south end of the basin and from the ancestral Cascades to the east were deposited 
on the ocean floor . 

Ancient del tas are wel l known for their  associat ion with petro l eum accumulations . Rapid deposition 
of  sed iments ,  reducing condit.ions, and abundant organic debris provide an exce l l ent environment for 
synthesis of hydrocarbons . Cretaceous Athabasca sands of del ta origi n in  northern Alberta hol d an estimated 
700 bi l l ion barre l s  of heavy o i l  (Carrigy , 1 97 1 ) .  Del ta deposits ranging in age from Pennsy lvanian to 
Pl iocene i n  the U ni ted States conta in  m i l l ions of barre l s  of o i l . Coos Bas in,  however , is quite sma l l  
vol umetrica l l y  compared to many o f  the large del ta fie lds .  
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Conditions favoring entrapment of hydrocarbons i n  the del ta environment require periods of marine 
transgression to provide enclosing deep-water shale deposits over-copping coarse hydrocarbon-bearing 
sediments . Extensive shale  bodies of this type ore not known to exist in  Coos County . Confining beds 
in southwestern Oregon ore l i mited to thin sil tstone and shale beds l aid down during short-term marine 
encroachments . Significant periods of deep water onlop apparently did not toke p lace in this area . 
Shale members ore found i n  the Bostendorff, Cooledo, Tyee , Flournoy, Lookinggl oss, and Gal ice Forma­
t ions . Thicker , more massive sha le deposits probably occur on the present continental she I f  bordering 
Coos County . 

Specific  prospects 

Several unconformity prospects hove been described in southwestern Oregon . However ,  unconformity 
traps in rocks older than midd le  Eocene ore not good prospects because of the i ntensity of deformation 
i nvolvi ng rocks of this age . Where coarse sediments ore overlain by impervious shales, unconformi ties 
ore very good prospects for accumulations of petroleum .  Such possibi l i ties in Coos County appear to be 
at contacts between Miocene and Ol igocene rocks and at the l ess pronounced unconformi ties within the 
midd le  Eocene rocks . 

Dri l l i ng for unconformity traps in the middle Eocene rocks would probably be best l ocated in the 
northern ha l f  of the county . Test ing of the Miocene-Ol igocene contact is I imited to the central basin 
where the younger rocks exist . 

Traps formed by lenticul ority of coarse sediments within impervious shale sections ore a very l imited 
possibi l i ty in Coos Basin because of the scarcity of sha le  strata . This type of stratigraphic closure may 
be present i n  the northwestern port of the basin and most probably exists offshore from Coos County . 

Structural traps may be present i n  Coos Basin where there ore anticl inal structures with updip c losure . 
The arch between South Slough and I sthmus S lough appears to hove fau l t  closure updip . Midd le  Coaledo 
is exposed at the crest of this structure . Phi l l ips Petro leum Company dri l l ed at the south end of the fold 
and hit submarine basa l t  at 2, 300 feet .  This discouraged further exploration of the structure for the next 
20 years . A 1 0-foot gas sand was i ndicated on the electric l og at 1 , 040 feet but Ph i l l ips did not test the 
zone . In 1 963 , Warren and Associates, San Antonio, Texas, dri l l ed another wi ldcat on this structure , 
3� mi les south of the Phi l l ips we l l .  Warren ' s  wel l was located between two fau l ts which cut transversely 
across the fold  crest . The ho le  was i n  the Coaledo Formation from ground l eve l to 6, 337 feet 0N. W. Rou, 
written communication,  1971 ) .  Several shows of gas and oi l  were obtained during the dri l l i ng but the 
rocks were too impermeabl e  to produce o i l  or gas .  Several other dril l ing locations may be found on the 
northern hal f  of this anticl ine but they would be down structure from the two ho les a lready dri l l ed .  
However, closure southward may be formed by a permeabi l ity barrier.  

A narrow onticl  ine is shown by geologic mopping between Isthmus Slough and Catchi ng Sloug h .  
Upper Coal edo i s  exposed in the crest o f  this fold so that more section i s  avai lable here than i n  the anti­
c! i ne to the west . No dri l l ing has been done to date on this structure . Foul t c losure is shown up dip to 
the south and closure is al so indicated in this direction by a gentle pl unge of the fold axis .  The pros­
pective structure extends for a distance of at least 7 mi les and has a width of 1 or 2 mi les . 

Thrusting and deformation of the Roseburg Formation i nto isocl ina I fo lds discourages the search for 
o i l  and gas trapped structural ly i n  rocks of th is age or older in Coos County . Prospecting for hydrocarbons 
in rocks of midd le  and lower Eocene age in this region could best be done in the eastern ha l f  of the county 
where the younger units have been removed by erosion . Folds cut by l arge northeast-trending faul ts offer 
closure and the upthrown or overthrust side of the faul t is the best location to dri l l the first test hol es .  
(Levorsen,  1954, p .  7 1 ) .  Sands i n  the Flournoy and Looki nggloss Formations can b e  explored a t  the east 
county location as wel l  as at the main lower Eocene unconformity . Depths for reaching these objectives 
should  not be more than 1 0, 000 feet .  

A 1 5 , 000-foot test hole  i s  needed i n  the north portion o f  Coos Basin to define stratigraphic conditions 
in the region . Such a ho le would cost as much as $500, 000 but a great deal  could be learned from i t .  
Group participation would cut costs for any one company . Resul ts could be  very hel pful i n  biddi ng on  
future parcels  withi n the approximate 1 , 000 square m i l es of unexplored she l f  lands offshore from Coos 
County . 
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The history of coal production in Coos County extends back to 1 854 when coal was discovered near 
Empire . Production increased rapidly with many fl uctuations, unti l 1 904 when 1 1 1  ,540 tons were mined . 
The discovery of oil and gas in Cal ifornia in 1 898 signal led the eventual downturn in the use of Coos 
coals and production sl umped steadi ly  after 1905 , approaching the vanishing point fo l lowing World War I I .  
Figure 20 shows graphical ly the production history of the district . Figure 21 shows the operating periods 
for 36 of the principal mines.  

Considerable  quantities of coal were shipped to the San Francisco Bay area around the turn of the 
century . Sai l ing vessel s  pus hed far up the various sloughs feeding into Coos Bay and often were abl e to 
load al most directly from the mine tipples . Southern Pacific locomotives used large quantities of the 
local coal s  until the diesel replaced steam . The Beaver Hi l l mine (Figure 22), owned and operated by 
Southern Pacific ,  was driven to a depth of 1 , 400 feet below sea level and extended more than 3, 000 feet 
down the dip of the coal seam . 

Most of the mines had good sandstone roofs , were reasonably dry, and only a few were gassy . Char­
acteristical ly, the coal pitched from a few degrees to 45 degrees or more . Mi nor faulting, or " jumps" as 
the Bay miners referred to them, rarely proved to be more than a sl ight inconvenience . The lower workings 
of the Beaver H i l l  mine were plagued with heaving floors . 

Despite the removal of an estimated 3, 000, 000 tons of coa l from the mines over a 90-year span, few 
if any traces of the operations remain  today (Figure 23) . Heavy ra infa l l  and equal ly dense vegetative 
cover have combined to effectively obscure the portals and spoi l  banks . 

Estimates of reserves in the Coos Bay fie ld vary wide ly due to various methods and criteria appl ied . 
A total of 3, 700, 000 tons of inferred coal was estimated by Al len and Baldwin ( 1 944) fol l owing a mapping, 
sampl ing, and dri l l i ng program conducted by the State Department of Geology and Mineral I ndustries in 
cooperation with Coos County . This figure represents only the reserves determined as a resul t  of work 
performed in  four project areas . In 1953 the State Department of Geology and Mineral I ndustries made a 
further inventory of the Coos Bay fie ld,  using avai lable data ,  but doing no additional field work . The 
Department cal culated a total of 5 1 . 36 mil l ion tons of minable coal . Coal lying east of the Bay was 
excl uded from th is study and various fringe areas were al so e l iminated . Other estimates of reserves have 
been made over the years and are summarized in Mason and Erwin ( 1955) . Despite the wide differences 
in the estimates of the reserves it is apparent that a large amount of minable coal remains in the Coos Bay 
fie ld .  

The quality of  the Coos coa l s  i s  remarkably simi lar throughout the field . Typica l ly  the coa ls contain 
1 7  percent moisture, 8 percent ash , less than 1 percent sui fur, an ash softening temperature of 2, 200° F . , 
and a heating va l ue of 9,700 B . t . u .  per pound on an as-received basis . Addi tiona l information on the 
analysis of coal s  from the various mines in the Coos Bay field has been publ ished in Al len and Baldwin ( 1 944) . 

The various coal seams of the Coos Bay field underlie lands owned in part by private interests and 
a l so by city , county, state , and federal governments. The ownership of the coa l is vested principa l ly  in 
the surface owner but access to the coal s might in  some cases be difficul t due to sever.ed surface rights , 
county zoning ,  and environmental considerations . Very I itt I e Coos coal has been mined in the past 25 
years, but the steadi ly  increasing demand for energy both local ly and nationa l ly  would indicate that this 
resource may be needed in  the future . In  anticipation of this, long range plans should be made for econom­
ical uti I ization of this resource based on nature and extent of reserves, the regional geology, hydrology, 
urban development, and the environmental requi rements for the future of the area . 

The coals  situated in the Eden Ridge area of southeastern Coos County are separate and distinct from 
the Coos coals discussed above . Here the coa l seams are characterized by relatively flat dips, larger 
faul t displacements, genera l ly  thicker seams, and somewhat higher calorific val ue . The remote nature 
of the Eden Ridge area has so far precl uded any exploitation . I n  1956 Pacific Power & Light Company 
began an intensive exploration program at Eden Ridge . The company announced plans for a combined 
fossil fuel fired steam pl ant for base load power and a h igh head hydro plant for peaking periods . Reserves 
of 50, 000, 000 tons or more are indicated . 
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Figure 20 . Annuo I production of Coos Boy coo I ,  1 854- 1 943 . 
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Figure 21 . Period of opera tion of mi nes in the Coos Boy coo l field . 
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Figure 22. Beaver H i l l  coal mine about 1895. I t  was located in center of sec. 

1 7, T.  27 S. 1 R. 13 W . ,  Coos County . (Jack's Photo Service, Coos Bay) 

Figure 23. Libby (Newport) mine about 1 905. Few traces are left of this 
enterprise in sees. 3 and 4 ,  T .  26 S . ,  R .  1 3  W .  (Jack 's Photo Service, 
Coos Bay) 
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Studies of the Eden Ridge coa l s  and the adjacent coa l s  in Squaw Basin have been made by Lesher 
( 1 9 1 4), Campbel l and Clark ( 1 9 1 6),  Daniels  ( 1 920), Wayland ( 1 964), and others . 

AI though Eden Ridge and Squaw Basin I ie adjacent to each other, there are substantial geologic 
differences between them and the exact relationship of the coal members has not as yet been determined . 
The Squaw Basin area is considerably disturbed by faul ting and t i l ting . The possib i l ity of rather large 
reserves in the basin is good, however,  and any economic  deve lopment of the region should consider 
both the Eden Ridge and Squaw Val l ey Coa l s .  At the present time (February 1 973) Pacific Power & Light 
Company holds coal l eases on 5, 403 acres of Siskiyou National Forest land . 

Table 4 .  Tonnage estimates, Coos Boy coo l field (for Oregon Deve lopment Commission) 

Average 
Area Acreage Thickness Tonnage Dip of bed 

Engl ewood , stripping 27 5 '  2oo, oool ( 1 00"/o) 2-5° 

Block # ] 390 5 '  1 , 989, 000 ( 60%) 7-1?0 
Southport 

1 53, ooo2 ( 1 00"/o) Strippi ng 1 8  5' 7-17° 

Block # ] 5 1 0  6' 3 , 1 2 1 , 200 ( 60"/o) J ? O  
Thomas 

Stripping 2 6' 20, 000 ( 1 00"/o) J?O  

Maxwel l 270 5 '  1 , 377, 000 ( 60%) 25° 

De l mar 1 , 730 5 '  8 , 823, 000 ( 60"/o) 1 0-24° 

Beaver H i l l 1 1 , 420 5 '  and 6'  64, 85 1 , 000 ( 60"/o) 26° 
32,426, 000 ( 30"/o) * 

Block # ] 206 3' 630, 000 ( 60"/o) 15°  
Riverton 

Stripping 8 4' 50, 0003 ( 1 00%) 60 

South S lough 506 5 '  2 ,580, 000 ( 60"/o) 1 6-25° ( 1/3) 
Over 25° (2/3) 

Total estimated 
minab le 1 5 , 087 5 '  5 1 , 369, 000 

1 Stripping ratio 1 0: 1  
2 8: 1 
3 4 .4: 1  

* This figure used to obtain total estimated tonnage because large factor o f  safety required . 
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E X P LANATION 

Quaternary alluvium (Qal): 
Comisting of oorying propor!ions of uncon­
solidated clay, silt, sand and gravel also active 
and si4bilized dune sand (Qs) in the coastal areas. 

Marine and stream terraces: 
Eleooted dep�iU of loosely compacted. rudely 
bedded Sllnd and minor uavel with subordinate 
organic matter locally; as mapped includes the 
Coquille !<'ormation. 

UNCONFORMITY 

Empire Fonnation: 
Massive marine sandstone with minor interbeds of 
siltstone; includes a fossi/ferous conglomerate lens 
rJI Fossil Poinl. 

UNCONFORMITY 

Miocene sedimentary rock: 
Calcareous, medium-grained, gray sandstone ex­
posed at Pigeon Point near Empire; preSEnce of the 
unit in Coos Bay is infened from dredgings. 

UNCONFORMITY 
Tunnel Point Fonnation: 

Coarse- to fine-grained tuffaceous sandstone and 
minor siltstone exposed only at Tunnel Point near 
the entrance to Coor. Bay. 

Bastendorff Formation: 
Thinly bedded gray to buff sl!ale 101d miru.;r 
sandstone. 

Coaledo Formation: 
Sequence consisting of three memfll'rs; lowe.r and 
upper members (Tecl and Tecu) consist of 
ewl-bearing, cross-bedded, tuffaceous sandstone 
and middle member (Teem) consists of thill­
bedded sillstoue with minor sandstone. 

Bateman Formation: 
Thickly bedded to cross-bedded, medium-grained, 
micaceous, dellaic sandstone, coal-bearing tor.nrly. 

? UNCONFORMITY ? 
Elkton Formation: 

lndistinctfy bedded micaceous siltstone with inter­
mntcnt beds o{ massiue sandstone. 

Tyee Fonnation: 
Thick sequence of rhythmically bedded, mica­
ceous sandstone and siltstone; coal-bearing at Eden 
Ridge. 

UNCONFORMITY 

Flournoy Formation: 
Rhythmically bedded micaceouf sandstone passing 
upward into thin-bedded sandstone and siltstone. 

To :� •• • . - • •  e;v . . 

UNCONFORMITY 

Lookingglass Fonnation: 
Rhythmically b�dde.d sambtone and siltstone; 
basal beds are coal-bearing and conglomeratic 
locally near the base of the section. 

UNCONFORMITY 
Roseburg Formation: 

Thick sequence of sandstone and siltstone; 
rhyUJmica!ly bedded locully; wnlain:; minor con· 
glomerate and massit•e sandstone; pillowed and 
brecciated submarine bllSillts (Ten;) are abundant 
locally. 

UNCONFORMITY 
Days Creek Formation: 

Rhythmically bedded, dark gray sandy siltstone 
and light gray, fim-gruirlf!d �andslone. 

Riddle Formation (Kr) and Humbug MoWl­
tain Conglomerate (Rhin): 

CorWomerate with minor sandstone; Riddle is 
more mature rmd consists primarily of smt11l chert 
pebble closts; clusts of the Humbug Mountain 
Conglomerate consist of chert, schist, diorite, 
greenstone /Jtld sandstone. 

UNCONFORMITY 

Otter Point (.Top) and Dothan (Jd) Forma­
tions: 

Otter Point Fonnation composed primwily of 
sheared sedimenlwy rucfl (Jop) with subordinate 
volcanic strota (Jov), pods of chert (Jc) and bodies 
o{ blueschist (Js). Dothan Formation consists of 
thick-bedded, well-indurated, medium-grained 
lithic groywacke and minor dark gray .�ilU.trme. 

UN CONFORMITY 
Serpt.'lltinite: 

Greenish rock composed of minerals of the 
serpentine group; an alteration product of ultra­
mafic rocks such as peridotite; occurs a.� con· 
cordnnt .�hN:t.� and as tectonically imp/aced dikes. 

lntnuave igneous rock: 
Stocks, dikf!:! and sills generufly of dio1itic com· 
position. 

Galice Fonnation: 
Dark gray partly fissile mudstone and siltstone 
interbedded with thin beds of fine-gmined sand­
stone; also includes subordinate t'Dlcanic rock 
(Jif'). 

Rogue Formation; 
Thick sequences o{ hydrothermally altered basaltic 
flow rock and breccia; thought to have been thrust 
into the area from the east along regional lhrust 
faults. 
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Plate 4. Bul l etin 80 
Mineral 

L E G E N D  

• METAL MINES AND PROSPECTS 

lode Chromite 
I. Independence mine 
2. lost Chance claim 
3. Rock Creek (Block Bird) mine 
4. White Rock (Chrome Float group) mine 

Copper 
5. Bolivar (Thompson) mine 
6. Coos Copper 
7. Copper King claims 
8. Mognobonus prospect 

Gold and Si lver 
9. Divelbiss (Coarse Gold} mine 
10. Gold Bock (Fuller) placer 
1 1  . Johnson Creek placers 
1 2 .  Jupiter group (Little Jupiter} 
13. Nicoli group 
14.  Poverty Gulch placers 
1 5 .  Reyno claim 
16.  Rock Creek placers 
17.  Solman Mountain mine 
1 8 .  Sucker Creek placers 

Mor.nese 
17Dement Creek prospect 
20. F i tzgero ld pros pee t 
21 • Guerin prospect 
22. leep prospect 
23. McAdams mine 
24. Rookard pros pee t 

NOTE: 
See Figure 16 in text for location of 
block sand mines ond prospects. 

A CRUSHED ROCK QUARRIES 

1 .  Coos Boy Timber operators 
2. Coos County Highway Dept. 
3. Johnson Rock Products 
4. Coos Boy Timber operators 
5. R .  E .  Boker 
6 .  Coos County Highway Dept. 
7. Coos Boy Timber operators 
8 .  Coos County Highway Dept. 
9. G .  W .  Woodward, Inc. 

10. Coos County Highway Dept. 
and Parkerson 

1 1  • Oregon Highway Dept. 
12.  Martin Kincheloe 
13.  Oregon Highway Dept . 
14.  Unknown (Birdwell owner) 
1 5 .  F .  Gross 
1 6 .  Peter Kiewit Sons Co. (BLM owner) 
17. Bureau of Public Roods nos. 1 ond 2 

• SAND AND GRAVEL PITS 

1 • Harold Gates 
2. Oregon Highway Dept. 
3. Bullords Sand & Grovel, Inc. 
4. Coos County Highway Dept. 
5. G. W. Woodward, Inc. 
6. Robertson's Inc. 
7. Benham Concrete, Inc. 
8. Coos County Highway Dept. 
9. Merchen ond Reed Grovel Co. 

10. Oregon Highway Dept. 
1 1  . Merchen ond Reed Grovel Co. 
1 2 .  Merchen and Reed Grovel Co. 
13. Merchen and Reed Grovel Co. 
14. Coos Sand Corp. 
15. John Backhoe Service 

marine bosolt 
marine bosolt 
marine bosolt 
marine bosolt 
marine boso It 
marine bosolt 
marine bosolt 
marine bosolt 
marine bosolt 
marine bosolt 

marine bosolt 
blueschist 
blueschist 
blueschist 
serpentine 
blueschist 
metovolconics 

marine terrace 
marine terrace 
marine terrace 
marine terrace 
mori ne terrae e 
stream bor 
stream bor 
stream bor 
stream bor 
stream bor 
stream bor 
stream bor 
stream bor 
sand 
sand 

- - COAL BASINS - Coos Boy, Eden Ridge, and Squaw Bosin 
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