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INTRODUCTION

This report, digital geodatabase, and the accompanying 
set of plottable geologic maps were prepared to provide 
an updated and spatially accurate geologic framework for 
the southern Oregon coast between Bandon, Coquille, and 
Sunset Bay in western Coos County (Figure 1). Geologic 
mapping summarized here represents one part of a multi-
year project to map the Oregon coast from the California 
border north to Coos Bay (Figure 2). The project is a high 
priority of the Oregon Geologic Map Advisory Commit-
tee (OGMAC) and was supported in part during 2014 and 
2015 by the U.S. Geological Survey (USGS) STATEMAP 
component of the National Cooperative Geologic Mapping 
Program under assistance award G14AC00165. Matching 
funds were provided by the Oregon Department of Geolo-
gy and Mineral Industries (DOGAMI). The core product of 
this study is an Esri ArcGIS® ArcMap® 10.1 format geoda-
tabase that combines new and existing mapping in a digital 
format consistent with the digital statewide Oregon Geo-
logic Data Compilation database (OGDC-5, Ma and others, 
2009). Both bedrock and surficial geologic interpretations 
can be recovered from the geodatabase. It contains spatial 

information about geologic units and structures, and basic 
data about each geologic unit such as age, lithology, min-
eralogy, and structure. Digitization at scales of 1:8,000 or 
better was accomplished using georeferenced lidar base 
layers. The geodatabase is supported by this report describ-
ing the geology in detail and by digital appendices with 
geochemical, geochronological, structural, and water well 
data. Four plottable geologic maps, showing the distribu-
tion of contrasting bedrock lithologies, critical structural 
relationships, and surficial geology, cover the Bill Peak 7.5′ 
quadrangle (Plate 1), the Coquille 7.5′ quadrangle (Plate 2), 
the Bullards and Riverton 7.5′ quadrangles (Plate 3), and the 
Cape Arago 7.5′ quadrangle (Plate 4) at a scale of 1:24,000. 
These maps refine our understanding of geologic condi-
tions that control the distribution, quantity, and quality of 
groundwater resources, the distribution of terrain suscep-
tible to landslides, the nature of seismic hazards, and the 
distribution of potential aggregate sources and other min-
eral resources. The geodatabase provides a basis for future 
geologic, geohydrologic, and geohazard studies in this part 
of the southern Oregon coast.
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Figure 1. Location of the southern coast study area in Oregon (pink outline), including major cities, geographic locations, and highways discussed 
in the text. The tan polygon shows the Bandon-Coquille-Sunset Bay area mapped by the Oregon Department of Geology and Mineral Industries 
during FY2014 and discussed in this report; the pink polygon is the area mapped for FY2006 (T. J. Wiley, unpublished mapping, 2007); the orange 
polygon is the area mapped for FY2012 (McClaughry and others, 2013); the green polygon is the area mapped during FY2013 (Wiley and others, 

2014); the purple polygon is an area mapped at the 1:24,000 scale by Madin and others (1995) and Black and Madin (1995).
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GEOGRAPHIC AND GEOLOGIC SETTING

The coastal region of central Coos County, Oregon, is typi-
cally rugged, with a 1- to 4-km-wide (0.6 to 2.5 mi), wave-
cut coastal bench that transitions abruptly into deeply 
incised, upland topography of uplifted marine terraces that 
ramp onto the Oregon Coast Range to the east. Topograph-
ic relief is moderate, ranging from sea-level to numerous 
ridges and mountains including, from south to north, Bill 
Peak (460 m [1,510 ft]), Grigsby Rock (412 m [1,352 ft]), 
Lampa Mountain (240 m [787 ft]), Schuck Mountain (293 
m [962 ft]), Budd Mountain (136 m [447 ft]), Noble Hill 
(261 m [855 ft]), and Arago Peak (225 m [736 ft]) (Figure 
1; map plates [note that elevations shown on map plates 
are lidar derived]). The Coast Range is drained in the map 
area by a number of west-flowing streams. Major stream 
drainages include Bear Creek, the Coquille River, Cunning-
ham Creek, Beaver Creek, Sevenmile Creek, Whiskey Run, 
Twomile Creek, Threemile Creek, and Fivemile Creek. The 
rugged coastal relief is accompanied by a wet maritime cli-
mate (precipitation is ~188 cm/year [74 in/year]) and dense 
vegetation. Due to steep topography and thick, impenetra-
ble forests, good outcrops of unaltered rock are generally 
limited to sea stacks, coastal bluffs, stream bottoms, road-
cuts, and areas of active logging.

Bedrock geology along the central Coos County coast 
is composed of two complexly folded and faulted tec-
tonostratigraphic terranes, the Sixes River and Siletz ter-
ranes, and a less deformed clastic overlap sequence. The 
two terranes record a history of oceanic and continental 
margin sedimentation, magmatism, and terrane accretion 
from the Late Jurassic into the Eocene (Dott, 1971; Roure 
and Blanchett, 1983; Blake and others, 1985; Diller, 1896, 
1901, 1903). These terranes are now situated inboard of 
the active Cascadia subduction zone, where oceanic crust 
is presently being obliquely subducted beneath the North 
American continental plate (Figure 3). Jurassic to Eocene 
aged sedimentary rocks and mélange (Hsü, 1968; Silver and 
Beutner, 1980; Cowan, 1985; Festa and others, 2010, 2012; 
Raymond, 1984) of the Sixes River terrane are in fault con-
tact with Paleogene volcanic and sedimentary rocks of the 
Siletz terrane. South and east of the study area these two 
terranes are faulted against terranes of the Klamath Moun-
tains province along the Canyonville fault to the south 
and unnamed thrust faults to the east. South of the Siletz 
terrane, six discrete terranes underlie the coastal area of 
southwestern Oregon (Blake and others, 1985) (Figure 4), 
all of which are separated by major faults or fault zones. 
Several of these fault zones are low-angle thrusts, so that 
the terrane assemblage represents stacks of subhorizontal 

nappes. In addition to the Siletz and Sixes River terranes of 
the study area, terranes assembled nearby include the Gold 
Beach, Pickett Peak, Western Klamath (Elk subterrane), 
Snow Camp, and Yolla Bolly terranes (Blake and others, 
1985; Giaramita and Harper, 2006). The terranes that lie 
south of the Canyonville fault are unconformably overlain 
by less deformed Upper Cretaceous and younger sedimen-
tary sequences that constrain the minimum ages for ter-
rane amalgamation. 
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Figure 3. Tectonic setting of the United States Pacific Northwest region  
showing the Cascadia Subduction Zone and regional plate boundaries, 
selected Quaternary faults in the North American plate, and the 
location of the study area along the southern Oregon coast (modified 
from Nelson and others, 2004). The deformation front (barbed line) is 
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thrust fault. Triangles depict major Cascade Range volcanoes/
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Siletz terrane
The Siletz terrane consists of a thick accumulation of upper 
Paleocene and lower Eocene tholeiitic and alkalic subma-
rine and subaerial basalt flows, diabase and gabbro intrusive 
rocks, submarine breccias, marine sedimentary rocks, and 
rare silicic flows exposed in anticlinal uplifts from southern 
Washington to Roseburg and Coquille, Oregon (Figure 4; 
Silberling and others, 1987; Howell and others, 1985; Wells 
and others, 2000, 2014). In Oregon, this terrane includes 
the Siletz River Volcanics, a sequence of rocks emplaced 
as seamounts built on oceanic crust (Snavely and others, 
1968). These rocks form part of a larger oceanic terrane, 
Siletzia, which was accreted to North America during the 
Eocene (Wells and others, 2014). North of the Canyonville 
fault, these rocks are overlain by lower Eocene sedimentary 
rocks and are thrust beneath the Sixes River terrane along 
the Wildlife Safari and related faults that may lie in the sub-
surface in the southeastern part of the Bill Peak quadrangle. 

Sixes River terrane
The Sixes River terrane (Figure 4) includes sediment-
matrix mélange and intensely sheared broken formation 
that includes Tertiary, Upper Cretaceous, Lower Creta-
ceous and Upper Jurassic strata. Mélange units within the 
Sixes River terrane are defined by numerous exotic tec-
tonic blocks (knockers) including high-grade blueschist 
(Brown and Blake, 1987; Medaris, 1972), garnet-bearing 
schist, and eclogite (Coleman and Lanphere, 1971). Fol-
lowing Wiley and others (2014), the Sixes River terrane 
is divided into three adjacent subterranes that each con-
tain blocks of exotic blueschist and garnet blueschist but 
have important tectonostratigraphic features that are not 
shared. The Fulmar subterrane is present within the map 
area. The Whitsett subterrane lies east of the Fulmar fault 
and extends east of Interstate 5 in Douglas County; it may 
be present beneath the southeastern corner of the Bill Peak 
quadrangle. The Cape Blanco subterrane is exposed south 
of the study area between Blacklock Point and Cape Blanco. 
Sedimentary rocks within the Sixes River terrane were pre-
viously mapped as part of the Otter Point Formation by 
Lent (1969), Beaulieu and Hughes (1976), and Brownfield 
and others (1982). Unlike the Otter Point Formation in the 
Gold Beach terrane (Aalto, 1968; Aalto and Dott, 1970; 
Dott, 1971; Goodfellow, 1987; Garey, 1987), the sedimenta-
ry sequences in the Sixes River terrane have a quartzofeld-
spathic composition (Lent, 1969).

Fulmar (central) subterrane. The Fulmar (central) sub-
terrane of the Sixes River terrane includes a mudstone and 
fine-sandstone matrix mélange overlain by lower Eocene 

sedimentary rock. The lower Eocene section includes tur-
bidites that are part of the sandstone of Fivemile Point 
(Tefm), a mica-poor, arkosic wacke that differs from lower 
Eocene volcaniclastic sandstone recognized as part of the 
Whitsett subterrane and Siletz terrane to the east (Snavely, 
1987). The Fulmar subterrane is unconformably overlain 
by an Eocene sedimentary overlap sequence that includes 
the upper part of the Umpqua Group (Teu), Tyee Formation 
(Tet), beds at Sacchi Beach (Tes), and Coaledo Formation 
(Tecl, Tecm, Tecu). The boundary between the Fulmar sub-
terrane on the east and the Cape Blanco subterrane on the 
west is considered to be the Blacklock Point fault zone, a 
significant shear zone that juxtaposes mélange of the Cape 
Blanco subterrane, serpentinite, and Upper Cretaceous 
sedimentary rocks at Blacklock Point. 

Whitsett (eastern) subterrane (not present at the sur-
face in the study area, may be present in the subsurface). 
The Whitsett (eastern) subterrane of the Sixes River ter-
rane also includes a basal mudstone- and fine-sandstone-
matrix mélange; but this mélange is unconformably over-
lain by Cretaceous(?) and lower Eocene sedimentary rocks. 
Mélange assigned to this subterrane crops out 10 km (6 mi) 
miles east of the Bill Peak quadrangle. It may be present 
in the subsurface in the extreme southeastern part of the 
study area but is not exposed at the surface. The Whitt-
set subterrane is distinguished from the Fulmar and Cape 
Blanco subterranes by the presence of possible Cretaceous 
sandstone that unconformably overlies the mélange and 
by the presence of the exotic Whittsett limestone lentils of 
Diller (1898). This group of far-traveled mid-Cretaceous 
age (Albian and/or Cenomanian, ca. 113 to 93.9 Ma) lime-
stone blocks crops out south of Roseburg and probably 
originated in southern latitudes (Sliter, 1984). The Whitt-
set subterrane is separated from the Fulmar subterrane by 
the north-northwest-trending Fulmar fault zone. Snavely 
and others (1980) recognized that the Fulmar fault sepa-
rates stratigraphically different sequences in offshore areas 
northwest of Fivemile Point. The trace of the fault mapped 
here, or perhaps a parallel strand buried beneath the Eocene 
overlap sequence to the east, separates the Whitsett sub-
terrane and the Siletz terrane to the east from the Fulmar 
subterrane. 

Cape Blanco (western) subterrane (not present in the 
study area). The Cape Blanco (western) subterrane of the 
Sixes River terrane lies south of the map area. It consists of 
mudstone- and fine-sandstone-matrix mélange that enclose 
a suite of harder blocks of various lithologies including 
sandstone, conglomerate, chert, serpentinite, glaucophane 
schist, and garnet-bearing schist. These rocks differ from 
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the other two subterranes of the Sixes River terrane in that 
they contain relatively mica-poor middle Eocene turbidites 
at Cape Blanco (Bandy, 1944; Dott, 1962, 1965) that form 
part of the mélange matrix (Wiley and others, 2014). The 
mica-poor rocks at Cape Blanco contrast markedly with the 
micaceous beds at Sacchi Beach assigned to the sequence 
that overlaps the Siletz terrane, Fulmar subterrane, and 
Whitsett subterrane. The mélange in the Cape Blanco area 
is therefore much younger than fossil ages suggest for the 
mélange in the Fulmar and Whitsett subterranes to the 
east. The Cape Blanco subterrane is separated from the 
Gold Beach terrane by the northern extension of the Battle 
Rock–Whaleshead fault zone and from the Fulmar subter-
rane by the Blacklock Point fault or a similar fault buried 
beneath Miocene and younger sedimentary rocks farther 
east.

Paleogene overlap sequence
The Siletz and Sixes River terranes are unconformably over-
lain by an Eocene overlap sequence. These strata include 
the upper part of the Umpqua Group and the Tyee, Coale-
do, and Bastendorff Formations (Baldwin, 1974; Molenaar, 
1985). These strata are interpreted as nearshore, deltaic, 
shelf, and submarine fan deposits that accumulated in mar-
ginal basins above the terrane boundary. Sediment source 
areas were largely located in the uplifted Klamath Moun-
tains and the continental interior (Figure 4). Paleogene 
overlap assemblages constrain the northward translation 
and age of docking of the Siletz and Sixes River terranes to 
this part of Oregon to ca. 50 Ma.

The overlap sequence alternates between sandstone- and 
mudstone-dominated strata at many scales. Regionally, 
these transitions can be understood in sequence stratigraph-
ic terms and interpreted as resulting from repeated cycles 
of transgression and regression related to a combination of 
local tectonics and global sea level change. Similar inter-
pretations have been made elsewhere for Paleogene rocks 

in Oregon including McKeel (1984), Ryu and Niem (1999), 
and McClaughry and others (2010). The nature of Paleo-
gene sedimentary rocks in southwestern Oregon suggests 
that sea level change played an important role in determin-
ing the distribution of clastic rock types. Comparison of the 
timing and magnitude of these sea level changes with global 
sea level data suggests that both global sea level change 
and local tectonics were important. Overall, the Paleogene 
overlap sequence in this area records at least six major sea 
level transgressions from deepwater turbidite sequences to 
shallow marine shelf sequences including 1) the Tenmile 
to Whitetail Ridge Formations, 2) Camas Valley Forma-
tion to the disconformity at the base of the Tyee Formation, 
3) Tyee Mountain Member to Hubbard Creek Member 
to Baughman Member of the Tyee Formation, 4) beds at 
Sacchi Beach to the Lower Member of Coaledo Formation, 
5) Middle to Upper Members of Coaledo Formation, and 
6) Bastendorff Shale to Tunnel Point Sandstone.

Lower Pleistocene and Miocene rocks
Within the study area, the late Pleistocene Coquille For-
mation is set into mélange of the Fulmar subterrane of the 
Sixes River terrane north of Bandon where it lies beneath 
younger marine terrace deposits and buries the sandstone 
of Fivemile Point (Tefm) south of Whiskey Run (Baldwin, 
1945). 

Miocene rocks have not been recognized in the map 
area. They crop out nearby to the north (Allen and Baldwin, 
1944; Madin and others, 1995) and to the south (Bandy, 
1941; Orr and Zaitzeff, 1970; Orr and others, 1971; Fowler 
and others, 1971; Addicott, 1983; Emerson, 2007; Raymond 
and others, 2008; Wiley and others, 2014).

Surficial deposits
Upper Pleistocene and younger marine terrace, landslide, 
beach, dune, river, and fan deposits mantle older rocks 
throughout the study area. 
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PREVIOUS WORK

Table 1 shows a list of previous regional geo-
logic investigations that were used to inform 
this study of the southern Oregon coast. 
Reports listed in Table 1 are organized in 
chronological order; those shown in bold are 
geologic maps that lie within the study area. 
The index map shown in Figure 5 summarizes 
the sources of mapping used for our geologic 
depiction and other sources consulted during 
the preparation of this report. Following Diller 
(1899, 1901), the geology of the coastal area 
between Bandon, Coquille, and Sunset Bay has 
been mapped by a number of workers, each 
focusing on parts of the area and at a variety 
of scales (Baldwin, 1966; Ehlen, 1967; Bald-
win, 1969; Baldwin and others, 1973; Rooth, 
1974; Beaulieu and Hughes, 1975; Newton and 
others, 1980; Walker and McLeod, 1991; Gold-
finger and others, 1992; Madin and others, 
1995; Black and Madin, 1995). Various other 
studies have examined more detailed aspects 
of the local and regional geology (Allen and 
Baldwin, 1944; Baldwin, 1965; Dott, 1966; 
Baldwin, 1974; Ryberg, 1978; Robertson, 1982; 
Dott and Bourgeois, 1982; Heller, 1983; Blake 
and others, 1985; Heller and others, 1987; Ryu 
and others, 1992; Prothero and Donohoo, 
2001), distribution of coal resources (Diller, 
1899; Allen and Baldwin, 1944; Toenges and 
others, 1948; Duncan, 1953), chromite (Griggs, 
1945); oil and gas potential in the Coos basin 
(Rau, 1973; Newton and others, 1980; McKeel, 
1984), and coastal landforms were examined 
by Lund (1973). The tectonics of Pleistocene 
coastal terraces has been discussed by Janda 
(1969, 1970), Kelsey (1990), Muhs and others 
(1990), McInelly and Kelsey (1990), and Kelsey 
and Bockheim (1994). Tsunami hazards on the 
southern Oregon coast have been discussed 
by Kelsey and others (1998, 2003, 2005); tsu-
nami hazard maps have been produced by 
DOGAMI for the coast between Bandon and 
Coos Bay (DOGAMI, 2012a-f; Priest and 
Baptista, 1995a,b; Priest and others, 2002). A 
hazard inventory map of the Oregon coastal 
zone was prepared by Beaulieu and others 
(1974). 

Table 1. Partial chronological listing of maps and reports on which this study builds.
Author Year Subject Scale
Diller 1899 The coos Bay coal field
DIller 1901 Description of the Coos Bay quadrangle
Allen & 
Baldwin

1944 Description and resources of the Coos Bay quadrangle 1:96,500

Baldwin 1945 Cenozoic stratigraphy, southern Oregon coast
Griggs 1945 Chromite bearing sands
Addicott 1964 Invertebrate fauna of southwestern Oregon
Duncan 1953 Geology and coal deposits in part of the Coos Bay coal field
Baldwin 1965 Geology of the south end of the Oregon Coast Range 

Tertiary Basin
Dott 1966 Eocene deltaic sedimentation at Coos Bay
Baldwin 1966 Revisions to the geology of the Coos Bay area 1:15,840
Ehlen 1967 Geology of state parks near Cape Arago
Baldwin 1969 Geologic map of the Myrtle Point area 1:48,000
Janda 1969 Age of marine terraces near Cape Blanco
Brownfield 1972 Geology of the Floras Creek drainage 1:31,250
Rau 1973 Preliminary identification of foraminifera, Coos County No. 

1-7 well
Baldwin & 
others

1973 Geology and mineral resources of Coos County 1:62,500

Rooth 1974 Biostratigraphy and paleoecology of the Coaledo and 
Bastendorff Fms.

Baldwin 1974 Eocene stratigraphy of southwestern Oregon
Beaulieu & 
others

1974 Geologic hazards inventory of the Oregon coastal zone 1:250,000

Beaulieu & 
Hughes

1975 Environmental geology of western Coos and Douglas 
Counties 

1:62,500

Ryberg 1978 Lithofacies and depositional environments Coaledo Fm.
Newton & 
others

1980 Prospects for oil and gas in the Coos Bay basin

Brownfield & 
others

1982 Geologic map of the Langlois quadrangle 1:62,500

Robertson 1982 Subsurface stratigraphic correlations Eocene Coaledo Fm.
Heller 1983 Sedimentary response to Eocene tectonic rotation in w. Oregon
McKeel 1984 Biostratigraphy of exploratory wells, western Coos County
Blake & others 1985 Tectonostratigraphic terranes in southwest Oregon
Clarke & 
others

1985 Reconnaissance geology offshore Coos Bay basin

Seiders & 
Blome

1987 Upper Cretaceous rocks in coastal southwest Oregon

Heller & others 1987 Paleogeographic evolution of the United States Pacific 
Northwest

Kelsey 1990 Deformation of coastal terraces near Cape Blanco 1:728,952
McInelly & 
Kelsey

1990 Deformation of coastal terraces near Bandon 1:10,934,280

Muhs & others 1990 Uplift rates for late Pleistocene marine terraces
Walker & 
MacLeod 

1991 Geologic map of Oregon 1:500,000

Goldfinger & 
others

1992 Neotectonic map of the Oregon continental margin 1:392,832

Madin & 
others

1995 Geologic map of the Charleston quadrangle 1:24,000

Black & 
Madin

1995 Geologic map of the Coos Bay quadrangle 1:24,000

Prothero & 
Donohoo

2001 Magnetic stratigraphy middle Eocene Coaledo Fm.

Witter & 
others

2003 Cascadia earthquakes recorded in Coquille River estuary

Kelsey & 
others

2005 Tsunami history of Bradley Lake

Peterson & 
others

2007 Upland coastal dune sheets in Oregon 1:295,200

Reports used to compile the southern Oregon coast geodatabase are shown in boldface. 
Author(s), date, abbreviated subject(s), and map scale (if appropriate) are shown; more 
complete references are listed at the end of this report.
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METHODOLOGY

Geologic data were collected digitally using a GPS-enabled 
Apple™ iPad 2 loaded with iGIS™, a geographic information 
system software package compatible with Esri ArcGIS™. 
Digital mapping used tiled, hillshaded raster images, 
derived from high- resolution (8 pts/m2) lidar digital eleva-
tion models (DEMs) as base maps. Additional base map 
information was derived from standard 1:24,000-scale 
USGS digital raster images (DRGs) and digital orthophoto 
imagery (2013) obtained from Google Earth™. Fieldwork 
conducted during 2014 and 2015 consisted largely of data 
collection along major highways, roads, and accessible 
ocean shores. Where access was available, secondary roads 
across rangelands and timberlands provided more detailed 
information between otherwise widely spaced traverses. 
The distribution of 1,337 landslide deposits mapped in 
the area was determined remotely, using the protocol for 
inventory mapping of landslide deposits from lidar imag-
ery (Burns and Madin, 2009). A small percentage (~5 per-
cent) of remotely mapped landslide deposits were field 
checked for accuracy during the course of fieldwork. The 
shoreline boundary depicted on the geologic maps repre-
sents the land-water interface at the mean high water tidal 
datum as determined from lidar by the National Oceanic 
and Atmospheric Administration (NOAA). Current shore-
line data for North America is available for download from 
the NOAA shoreline data explorer at http://www.ngs.noaa.
gov/CUSP/.

New mapping was compiled with published and unpub-
lished data, and converted into digital format using Esri 
ArcGIS ArcMAP® 10.1 GIS software. On-screen digitizing 
was performed on a Wacom® Cintiq® touch monitor using 
georeferenced 1-m lidar DEMs and 1:24,000-scale USGS 
digital raster images (DRGs) as base maps. Geologic inter-
pretations were aided by GIS analyses based in part on 1-m 
lidar DEMs, USGS 10-m DEMs, and 2011 and 2014 Nation-
al Agriculture Imagery Program (NAIP) digital orthopho-
tos. The mapped distribution of surficial deposits is derived 
in part from soils maps and descriptions published by the 
Natural Resource Conservation Service (NRCS) of the U.S. 
Department of Agriculture (Haagen, 1989). Lidar DEMs 
were used to depict the distribution of both bedrock and 
surficial geologic units at a maximum scale of 1:8,000. The 
geologic time scale used is the 2015 (v2015/01) version of 
the International Stratigraphic Commission’s International 
Stratigraphic Chart http://www.stratigraphy.org/index.
php/ics-chart-timescale revised from Cohen and others 
(2013).

Mapping was supported by X-ray fluorescence (XRF) 
geochemical analyses of whole-rock samples, radiometric 
age determinations, thin-section petrography, and strike 
and dip measurements of inclined bedding (see map plates; 
Appendix). Whole-rock geochemical samples were pre-
pared and analyzed by XRF at the Department of Geosci-
ences, Franklin and Marshall College, Lancaster, Pennsyl-
vania. Analytical procedures for the Franklin and Marshall 
X-ray laboratory were described by Boyd and Mertzman 
(1987) and Mertzman (2000) and are available online at 
http://www.fandm.edu/earth-environment/laboratory-
facilities/xrf-and-xrd-lab. Major element determinations 
are normalized to a 100-percent total on a volatile-free 
basis and recalculated with total iron expressed as FeO*. 
Descriptive rock unit names for volcanic rocks are based 
in part on the online British Geological Survey classifica-
tion schemes (Gillespie and Styles, 1999; Robertson, 1999; 
Hallsworth and Knox, 1999) and normalized major element 
analyses plotted on the total alkalis (Na2O + K2O) versus 
silica (SiO2) diagram (TAS) of Le Bas and others (1986), 
Le Bas and Streckeisen (1991), and Le Maitre and others 
(1989, 2004). Four new 206Pb/238U radiometric age determi-
nations, derived from detrital zircons in sandstones, were 
prepared and analyzed by Joshua Schwartz at California 
State University, Northridge, California. Chang and others 
(2006) described the sample preparation methods and data 
collection techniques employed for obtaining the zircon 
ages. Microsoft® Excel® spreadsheets tabulating geochemi-
cal analyses, isotopic ages, strike and dip measurements, 
and additional structural measurements are provided as 
part of this publication and are located in the Appendix.

In this report, volcanic rocks with fine-grained volcanic 
rocks (those with groundmass crystal or particle diameters 
less than 1 mm (0.04 in) (MacKenzie and others, 1997; Le 
Maitre and others, 2004) are described as having “coarse 
groundmass” if the average size is <1 mm (0.04 in) and they 
can be determined by using the naked eye (>~0.5 mm [0.02 
in]); as having “medium groundmass” if crystals of average 
size cannot be determined by eye but can be distinguished 
by using a hand lens (>~0.05 mm [0.02 in]); as having “fine 
groundmass” if crystals or grains of average size can be 
determined only by using a microscope (or by hand lens 
recognition of phyllite-like sparkle or sheen in reflected 
light, indicating the presence of crystalline groundmass); 
or as having a “glassy groundmass” if the groundmass has 
(fresh), or originally had (altered), groundmass with the 
characteristics of glass (conchoidal fracture; sharp, trans-

http://www.ngs.noaa.gov/CUSP/
http://www.ngs.noaa.gov/CUSP/
http://www.stratigraphy.org/index.php/ics-chart-timescale
http://www.stratigraphy.org/index.php/ics-chart-timescale
http://www.fandm.edu/earth-environment/laboratory-facilities/xrf-and-xrd-lab
http://www.fandm.edu/earth-environment/laboratory-facilities/xrf-and-xrd-lab
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parent edges; vitreous luster; etc.). Mixtures of crystalline 
and glassy groundmass are described as intersertal; ratios 
of glass to crystalline materials may be indicated by tex-
tural terms including holocrystalline, hypocrystalline, hya-
lophitic, and hyalopilitic. Microphenocrysts are defined as 
crystals larger than the overall groundmass and < 1 mm 
(0.04 in) across.

Intrusive igneous rocks are described as being coarse-
grained if crystal diameters exceed 5 mm (0.2 in); as being 
medium-grained if the absolute range of crystal diameters 
falls between 1 and 5 mm (0.04 in and 0.2 in); and as being 
fine-grained if the absolute range of crystal diameters falls 
below 1 mm (0.04 in) (MacKenzie and others, 1997; Le 
Maitre and others, 2004).

The grain size of unconsolidated sediments and clastic 
sedimentary rocks is described following the Wentworth 
scale (Wentworth, 1922). Hand samples of unconsolidated 
sediments and clastic sedimentary rocks were compared 
in the field and/or in the laboratory to graphical repre-
sentations (comparator) of the Wentworth Scale to deter-
mine average representative grain size in various parts of 
a respective sedimentary geologic unit. Colors given for 
hand-sample descriptions are from the Geological Society 
of America Rock-Color Chart Committee (1991).

Subsurface geology shown in the geologic cross sec-
tions incorporates lithologic interpretations from water 
well drill records available through the Oregon Water 
Resources Department (OWRD) GRID system (see map 
plates; Appendix). An attempt was made to locate water 
wells and other drill holes that have well logs archived by 
OWRD. Approximate locations were estimated by using a 
combination of sources, including Google Earth™, tax lot 
maps, street addresses, and aerial photographs. The accu-
racy of the locations ranges widely, from errors of ~ 0.7 mi 
(1.1 km) possible for wells located only by section and plot-
ted at the section centroid to a few meters (tens of feet) for 
wells located by address or tax lot number on a city lot with 
bearing and distance from a corner. Very few wells were vis-
ited in the field. For each well, the OWRD GRID number 
of the well log is indicated in the database. This number 
can be combined with the first four letters of the county 
name (e.g., COOS 5473), to retrieve an image of the well 
log from the OWRD web site (http://apps.wrd.state.or.us/
apps/gw/well_log/). A database of 1,300 located water well 
logs with interpreted subsurface geologic units is provided 
in the Appendix. 

Geologic hazards including landslides (Burns and 
Watzig, 2014), subduction zone earthquakes (Goldfinger 
and others, 2012), and tsunamis (Witter and others, 2003, 
2011) are treated in greater detail in other reports and data 
releases.

EXPLANATION OF MAP UNITS

The stack of tectonostratigraphic terranes that underlies 
the southern Oregon Coast Range is Upper Jurassic to 
Paleogene in age (Figures 4 and 6; see map plates). Widely 
separated stratigraphic units, which are often character-
ized by complex, discontinuous geometries, are grouped on 
the basis of apparent stratigraphic position, lithology, geo-
chemical composition, and fossil assemblages. Unit names 
follow local stratigraphic nomenclature if available; where 
formal rock names are not appropriate, informal names are 
given on the basis of composition or a well-exposed section. 

In areas close to the coast, bedrock geologic units are 
often capped by Quaternary surficial deposits. Quaternary 
surficial deposits are divided on the basis of apparent age 
into Anthropocene, Holocene, and Pleistocene units. Fol-
lowing the suggestions of Crutzen (2002) and Wiley and 
others (2011), we use the term Anthropocene for the time 

period beginning with the first significant accumulations of 
American, Canadian, Californian, Russian, and European 
settlers’ and ships’ logs, journals, diaries, maps, charts, arti-
facts, roads, farms, diversions, or artificial fills and extend-
ing to the present day. In Oregon this corresponds to a date 
of 1792 when Robert Gray first crossed the Columbia River 
bar. Accordingly, Anthropocene deposits are those that 
1)  contain artifacts of industrial origin, or 2) modify the 
geology reliably described in any log, journal, or diary, or 
reliably depicted on any chart, sketch, or map, or 3) modify, 
cover, or can be shown to be associated with erosion of any 
road, fill, or dam, or 4) are known to postdate 1791, or 5) can 
otherwise be shown to postdate deposits meeting criteria 1 
to 4. Figure 6. is a time-rock chart showing age ranges for 
Mesozoic and Cenozoic bedrock and surficial units.

http://apps.wrd.state.or.us/apps/gw/well_log/
http://apps.wrd.state.or.us/apps/gw/well_log/
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OVERVIEW OF MAP UNITS ALONG THE SOUTHWEST OREGON COAST

W	 water  
	 Note: Water is included as a unit here because it occurs as a unit in the geodatabase.

UPPER CENOZOIC SURFICIAL DEPOSITS

ANTHROPOCENE SURFICIAL DEPOSITS
Af	 modern fill and construction material (Anthropocene)
Aa	 alluvium (Anthropocene) – divided to show:
	 	 Aac	 channel deposits (Anthropocene)
Als	 landslide deposits (Anthropocene)
Adf	 debris fan deposits (Anthropocene)
Aaf 	 alluvial fan deposits (Anthropocene)
Abs	 beach deposits (Anthropocene)
Ads	 foredune deposits (Anthropocene)

ANTHROPOCENE AND HOLOCENE SURFICIAL DEPOSITS
AHcl	 coastal lacustrine deposits (Anthropocene(?) and Holocene)
AHcm	 coastal marsh deposits (Anthropocene(?) and Holocene)
AHdu	 unvegetated dune deposits (Anthropocene(?) to upper Pleistocene)
AHdp	 deflation plain sand (Anthropocene(?) and Holocene)

HOLOCENE SURFICIAL DEPOSITS
Ha	 alluvium (Holocene)
Haf	 alluvial fan deposits (Holocene)
Hdf	 debris fan deposits (Holocene)
Hls	 landslide deposits (Holocene)

QUATERNARY SURFICIAL DEPOSITS
Qa	 alluvium (Holocene(?) and upper Pleistocene(?))
Qls	 landslide deposits (Holocene(?) and upper Pleistocene(?)) 
Qds	 upland coastal dune deposits (Holocene(?) and upper Pleistocene(?))

	 Fluvial terrace deposits and strath terraces (upper Pleistocene) — divided to show:
	 Qft1 	 fluvial terrace sediments 1 (upper Pleistocene) 
	 Qft2 	 fluvial terrace sediments 2 (upper Pleistocene) 
	 Qft3 	 fluvial terrace sediments 3 (upper Pleistocene) 
	 Qft4 	 fluvial terrace sediments 4 (upper Pleistocene) 
	 Qft5 	 fluvial terrace sediments 5 (upper Pleistocene) 

	 Coastal marine terrace deposits (Pleistocene) – divided to show:	
	 Qmtw	 Whiskey Run terrace sediments (north of Floras Creek, upper Pleistocene, ~80 ka)
	 Qmtp	 Pioneer terrace sediments (upper Pleistocene, ~105 ka)
	 Qmtd	 Seven Devils terrace sediments (north of Floras Creek, upper to middle Pleistocene, ~125 ka) 
	 Qmtm	 Metcalf terrace sediments (middle Pleistocene)
	 Qmta	 Arago Peak terrace sediments (middle to lower(?) Pleistocene)

Unconformity

LOWER PLEISTOCENE SEDIMENTARY ROCKS
Qgcq	 Coquille Formation (lower Pleistocene)

(continued on next page)
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Unconformity

LOWER CENOZOIC AND MESOZOIC ROCKS 

PALEOGENE OVERLAP SEQUENCE 
Teb	 Bastendorff Shale (upper Eocene)

	 Coaledo Formation (middle Eocene) — divided to show:
	 Tecu	 Upper Member (middle Eocene)
	 Tecm	 Middle Member (middle Eocene)
	 Tecl	 Lower Member (middle Eocene)

Tes	 beds at Sacchi Beach (middle Eocene)
Tet	 Tyee Mountain Member of the Tyee Formation (middle Eocene)
Teu	 Umpqua Group (lower Eocene)

Unconformity

SILETZ TERRANE 
Tesr	 Siletz River Volcanics (Paleocene to lower Eocene)

Faulted terrane boundary

SIXES RIVER TERRANE

Fulmar subterrane 

	 Tefm	 sandstone of Fivemile Point (lower Eocene)

Unconformity

KJs	 mélange of Sixes River (Upper(?) Cretaceous to Jurassic(?))
	 KJss	 sandstone
	 KJsv	 volcanic and meta-volcanic rock
	 KJsc	 chert
	 KJcg	 conglomerate
	 KJsm	 other metamorphic rock
	 KJsp	 serpentinite and meta-serpentinite
	 KJst	 siltstone
	 KJm	 marble
	 KJsg	 garnet schist
	 KJsx	 mélange blocks, undivided

Rocks that intrude the Fulmar subterrane of the Sixes River terrane

Tbi	 Intrusive rocks (lower Eocene)

Faulted terrane boundary

(MAP UNIT AND GEOLOGIC UNIT CORRELATION, continued)
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Figure 6. Time-rock chart showing the 51 geologic units in the Bandon, Coquille, and Sunset Bay areas 
along the southern Oregon coast identified by this study.

http://www.stratigraphy.org/index.php/ics-chart-timescale
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UPPER CENOZOIC SURFICIAL DEPOSITS

Mesozoic and Cenozoic rocks exposed along the southern 
Oregon coast are locally mantled by Quaternary surficial 
deposits (see map plates). Surficial units include alluvial-
plain and fluvial terrace deposits, coastal marine terrace 
deposits, and valley-fringing landslide, alluvial fan, and 
debris fan deposits. Surficial units within the project area 
are delineated on the basis of geomorphology as interpreted 
from a combination of field observations, 1-m lidar DEMs, 
2011 NAIP orthophotos, and USGS 7.5′ topographic maps.

W	 water�— Areas covered by ocean. (Note: Water is in-
cluded as a unit here because it occurs as a unit in the 
geodatabase.)

ANTHROPOCENE SURFICIAL DEPOSITS

Af	 modern fill and construction material (Anthro-
pocene)�— Man-made deposits of poorly sorted and 
crudely layered mixed gravel, sand, clay, and other 
engineered fill (see map plates). These deposits may 
contain rounded to angular clasts ranging from small 
pebbles up to the largest size that can be moved with 
road building equipment. The orientation of clasts 
is typically less uniform than is found in naturally 
occurring imbricated or bedding-parallel gravel. 
Deposits mapped as modern fill and construction 
material include those that make up jetties, tiered 
cranberry fields (“bogs”), dams and levies, road em-
bankments, causeways and culvert fills, and mined 
land (see map plates). Fill thickness may exceed 30 m 
(98 ft). 

Aa	 alluvium (Anthropocene)�— Unconsolidated gravel, 
sand, silt, and clay deposited along active stream 
channels and on adjoining floodplains (see map 
plates). Gravel deposited as imbricated, massive 
to cross-stratified accumulations on mid-channel 
islands and bars is the most common type of near-
channel alluvium along major tributaries. Thickness 
of alluvial deposits is generally less than 5 to 7 m (16 
to 23 ft); bedrock units may be variably exposed in 
the base of stream channels within areas mapped as 
unit Aa. Areas mapped as Aa are known to have been 
inundated by record floods during 1861, 1964, 1996 
to 1997, and 2006 and include deposits containing 
man-made debris or artifacts, or deposits filling ar-

eas known to have been modified by man such as ex-
cavations, roadways, or gravel pits. Smaller floods of-
ten overtop natural levees (Figure 7). Locally divided 
to show:

Aac	 channel deposits (Anthropocene)�— Sand, 
gravel, and silt deposited along channels of 
major streams and their larger tributaries. 
The unit includes in-channel deposits and 
adjacent natural levees, crevasse splay de-
posits, and other overbank facies that were 
likely deposited by currents. Channel depos-
its are mapped on the basis of subtle changes 
in slope and morphology recognized on 1-m 
lidar DEMs. 

Als	 landslide deposits (Anthropocene)�— Unconsoli-
dated, chaotically mixed masses of rock, soil, and 
colluvium deposited by landslides (i.e., slumps, 
slides, debris flows, rock avalanches; see map plates). 
Recent landslide terrain is characterized by sloping 
hummocky surfaces, locally marked by closed de-
pressions, springs and wet seeps, and scarps. Active 
or recently active landslides are marked by marginal 
levees and open ground fissures; tilted trees and bent 
trunks may be common on the surface. Landslide de-
posits are traceable uphill to headwall scarps or slip 

Figure 7. The Coquille River Valley looking southwest of 
Highway 42S near Coquille, Oregon. The photograph shows 
high water on the floodplain following a winter storm 
event that overtopped natural levees (WGS84 geographic 
coordinates: 402350mE., 4780731mN; photo by T. J. Wiley, 2014). 
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surfaces. Toes to more recent deposits retain con-
vex-up, fan-shaped morphologies. The unit locally 
includes rockfall, large talus piles, shallow-seated 
landslides of colluvium, rapidly emplaced debris flow 
deposits, and more deeply-seated bedrock slides. In-
dividual landslide deposits generally cover less than 
2.8 hectares (7 acres). Thickness of landslide deposits 
is highly varied; maximum thickness is several tens of 
meters. Landslide deposits are assigned an Anthro-
pocene age on the basis of disturbed roads, historic 
records, and other cultural features. May be identi-
fied on 1-m lidar DEMs where old logging roads are 
buried or offset by recent landslide lobes.

Adf	 debris fan deposits (Anthropocene)�— Unconsoli-
dated deposits of gravel, sand, silt, and woody debris 
in fan-shaped accumulations preserved at the out-
lets of steep, intermittent upland drainages (see map 
plates). Debris fans typically accumulate through 
intermittent fluvial deposition and during high-dis-
charge rainfall events when accumulations of soil, 
colluvium, or landslide deposits are remobilized and 
transported downslope as fast-moving sediment 
gravity flows (e.g., debris flows). The unit may locally 
include rapidly deposited talus as a result of rock-
fall in steep drainages. Debris fans are differentiated 
from alluvial fans on the basis of steeper gradients 
over their longitudinal profiles; gradients are greater 
than 6 percent and in some cases may exceed 25 per-
cent (Alluvial Fan Process Group, n.d.). Individual or 
coalescing complexes of debris fan deposits gener-
ally cover less than 0.4 hectares (1 acre); local thick-
ness of debris fan deposits is variable but is probably 
<10 m (32 ft). Debris fan deposits are considered to 
be Anthropocene in age on the basis of stratigraphic 
position near the mouths of active drainages and a 
relatively youthful-appearing deposit morphology.

Aaf	 alluvial fan deposits (Anthropocene)�— Unconsoli-
dated deposits of gravel, sand, silt, clay, and woody 
debris preserved in low fan-shaped accumulations 
that occur at the transition between low-gradient 
valley floodplains and steeper upland drainages (see 
map plates). Surfaces of alluvial fans are character-
ized by anastomosing, intermittent fluvial channels, 
formed where pools or obstructions such as log-jams 
or debris flow levees create flow diversions. Sedi-
ment accumulates on the fan surface through normal 

fluvial deposition, avulsions, and lateral migration as 
streams emerge from upland settings and the gradi-
ent falls below the threshold for further sediment 
transport. Debris flows occurring during episodic 
high-discharge precipitation events are also an im-
portant mechanism for transport and deposition on 
the alluvial fan surface. Alluvial fans have gradients 
ranging from 1 to 6 percent over their longitudi-
nal profile (Alluvial Fan Process Group, n.d.). They 
typically have a steep gradient at the apex, moderate 
gradient through the middle section, and low gradi-
ent near the toe. Individual fans generally cover less 
than 0.6 hectares (1.5 acres); local thickness of allu-
vial fan deposits is variable but is probably <15 m (50 
ft). These deposits are considered to be Anthropo-
cene in age on the basis of stratigraphic position near 
the mouths of active stream channels and relatively 
youthful-appearing deposit morphology.

Abs	 beach deposits (Anthropocene)�— Unconsolidated, 
well-sorted sand, pebbly sand, shelly sand, sandy 
gravel, and open-framework gravel deposited in ac-
tive ocean beaches (Plates 3 and 4). Locally, the unit 
may be gravel dominated, particularly on steep, nar-
row beaches. Pebbles and cobbles in open-frame-
work gravel may be imbricated such that most tilt 
toward oncoming waves. Beach deposits are season-
ally ephemeral features, where grain size distribution 
and thickness of the deposit, and amount of exposed 
underlying bedrock can vary greatly from high to low 
tide and from year to year as sand and gravel migrate 
on to, off of, or along the shore. Beach deposits may 
also be quickly eroded during major storms. The unit 
is assigned an Anthropocene age on the basis of the 
ephemeral nature of the deposit and common inclu-
sion of man-made debris or artifacts.

Ads	 foredune deposits (Anthropocene)�— Unconsoli-
dated, well-sorted, fine- to medium-grained sand 
deposited by the wind in nearshore, back-beach 
settings that parallel the shoreline (Plates 3 and 4). 
The unit is typically characterized by unvegetated to 
moderately grass-covered surfaces on the seaward 
surface (stoss slopes), with lesser amounts of larger 
woody shrubs developed on landward slopes (lee 
slopes). The seaward side of the active foredune is 
commonly the depositional site of large amounts of 
driftwood. The thickness of the unit is typically < 8 m 
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(26 ft). The unit is assigned an Anthropocene age on 
the basis of stratigraphic position directly adjacent 
(landward) to the active beach (Abs) and inclusion of 
man-made debris or artifacts.

ANTHROPOCENE AND HOLOCENE 
SURFICIAL DEPOSITS

AHcl	 coastal lacustrine deposits (Anthropocene(?) and 
Holocene)�— Interbedded laminated mud, massive, 
organic-rich mud, sandy mud, muddy debris, and 
sand deposited in coastal lakes. The coastal lakes 
are restricted to the broad plain situated between 
Fivemile Point on the north and the Coquille River 
on the south, where they are impounded behind An-
thropocene/Holocene dune fields (Plate 3). Inlets 
and fringes of lakes are typically covered by marsh 
deposits (AHcm). Lacustrine environments, such as 
Bradley Lake south of Bandon (Wiley and others, 
2014; south of map area) contain landward-thinning 
sand sheets recording periodic (~ every 390 years) 
marine incursions generated by local tsunamis and 
seismic shaking on the Cascadia subduction zone 
(Kelsey and others, 2005). Bradley Lake has been a 
catchment for tsunami deposits since its formation 
after ~7,300 yr B.P., and since that time has been in-
undated by at least 16 distinct tsunami disturbance 
events (Kelsey and others, 2005). The most recent 
tsunami-generated deposits in Bradley Lake record 
the A.D. 1700 Cascadia subduction zone earthquake. 
The unit is assigned an Anthropocene and Holocene 
age on the basis of impoundment behind Anthropo-
cene and Holocene dune deposits (Ads, AHdu; Plate 3) 
and numerous 14C ages obtained from nearby Brad-
ley Lake (Kelsey and others, 2005).

AHcm	 coastal marsh deposits (Anthropocene(?) and Ho-
locene)�— Interbedded mud, massive, organic-rich 
mud, and peat deposited in marsh environments 
along the fringes of coastal lakes and within stream 
channels emptying into coastal lakes (Plate 3). Large 
areas mapped as coastal marsh deposits are also 
present along the lower reaches of the Coquille Riv-
er. These areas are recognized on the basis of muted 
topography, saturated ground, abundant vegetation, 
and sinuous drainage. Areas of marsh are also known 
to occur within depressions on top of low-lying Qua-
ternary coastal marine terrace deposits and along 

the margins of stream drainages but have not been 
mapped separately here. The unit is assigned an An-
thropocene and Holocene age on the basis of asso-
ciation with coastal lakes. Witter and others (2003) 
reported more than 4 m (13 ft) of buried peaty soils, 
incipient buried soils, peat-dominated facies, and 
clean (tsunami related) sand present in swamp and 
marsh areas near the mouth of Fahys Creek and as-
signed an age of 4,000 to 4,480 ± 50 14C yr B.P. to 
carbon recovered from depths of 2 to 3 m (6.6 to 9.8 
ft) (Plate 3; Appendix). 

AHdu	 unvegetated dune deposits (Anthropocene(?) to 
upper Pleistocene)�— Unconsolidated, well-sorted, 
fine- to medium-grained sand deposited by the wind 
within narrow dunes paralleling the coastal margin 
between the Coquille River and Fivemile Point (Plate 
3). Active dunes lack vegetative cover and include 
both oblique and parabolic dune forms, with wind-
blown sand derived from both beaches (Abs) and 
deflation plains (AHdp; Beaulieu and Hughes, 1975; 
Peterson and others, 2007). Migration rates of dunes 
range from a few centimeters to several meters per 
year, depending on the source area (Beaulieu and 
Hughes, 1975). Dune thickness may locally be up to 
25 m (80 ft). The unit is assigned an Anthropocene 
and Holocene age on the basis of a youthful-appear-
ing morphology, lack of vegetation, and stratigraphic 
association with Holocene lakes (AHcl) and marshes 
(AHcm). Peterson and others (2007) reported 14C ages 
from charcoal obtained from the dune base, 1.5 km 
(0.9 mi) southeast, ranging between 1,530 and 1,780 
yr B.P. (Plate 3; Appendix; Sample BAND8); addi-
tional 14C and thermoluminescence ages obtained 
within the unit from a nearby site (~150 m [492 ft]
south) range between ca. 35.4 and 39.7 ka (Plate 3; 
Appendix; Samples BAND9, 9a, 9b). Deposition of 
these dunes corresponds with the decline in the rate 
of sea level rise during the middle part of the Holo-
cene, when onshore wave transport delivered inner 
shelf sand to beaches. Subsequent eolian transport 
of surplus beach sand, during peak onshore wind 
velocities, led to the formation of upland Holocene 
dune sheets (Peterson and others, 2007).

AHdp	 deflation plain sand (Anthropocene(?) and Ho-
locene)�— Unconsolidated, well-sorted, fine- to 
medium-grained sand deposited by the wind within 
broad, low-lying areas paralleling the coastal mar-
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gin between the Coquille River and Fivemile Point 
(Plate 3). Deflation plains are commonly situated im-
mediately inland from the foredune (Ads) environ-
ment and lie adjacent to lacustrine and marsh areas 
(see map plates). Deflation plains are characterized 
by widespread fields of low transverse dunes or flat 
areas eroded to the level of the summer water table; 
water table rise during the winter produces lakes 
and marshes. Peat and silty clay may therefore un-
derlie many areas mapped as deflation plain, due to 
the close association with lakes and marshes. Defla-
tion plains may be sources of windblown sand for 
larger, nearby active dunes (AHdu). Deflation plain 
sand in the map area is assigned an Anthropocene 
or Holocene age on the basis of stratigraphic asso-
ciation with Holocene and younger dune sand (AHdu; 
Peterson and others, 2007) and lacustrine (AHcl) and 
marsh (AHcm) deposits (Kelsey and others, 2005). 
Beaulieu and Hughes (1975) indicated a maximum 
age of 5,000 years for deflation plains as they lie at or 
slightly above modern day sea level.

HOLOCENE SURFICIAL DEPOSITS

Ha	 alluvium (Holocene)�— Unconsolidated, well- to 
poorly-sorted and stratified gravel, sand, silt, and 
clay deposited in active stream channels and on ad-
joining flood plains of major rivers and their tributar-
ies (see map plates). These deposits commonly rest 
directly on bedrock and may locally include strath 
terraces. The thickness of the unit probably does not 
exceed 15 m (50 ft). Along small streams, unit Ha al-
luvial deposits may be incised by modern floodplains 
(Aa) that have been overtopped during historic flood 
events. Along large streams such as the Coquille 
River natural levees and related deposits adjacent to 
the channels are assigned to an Anthropocene near 
channel unit, Aac, while low ground in the flood-
plain that was likely deposited by pre-Anthropocene 
migration of older channels is assigned to Ha, even 
though a thin veneer of Anthropocene flood plain 
deposits is likely present as well. The unit is con-
sidered to be Holocene in age on the basis of strati-
graphic position in and near active stream-channels 
and youthful-appearing deposit morphology. Witter 
and others (2003) reported more than 9 m (29.5 ft) 
of buried soils, estuarine mud, pebbly alluvium, and 
clean (tsunami related) sand present along the lower 

reaches of Sevenmile Creek and assigned an age of 
5,770 to 5,830 ± 50 14C yr B.P. to carbon recovered 
from depths of 7 to 8 m (23 to 26 ft) (Plate 3; Ap-
pendix). Conifer needles recovered from the upper 
part of the unit along the north bank of the Coquille 
River near Bullards have an age of 170 ± 50 14C yr B.P. 
(Witter and others, 2003; Plate 3; Appendix). 

Haf	 alluvial fan deposits (Holocene)�— Unconsolidated 
deposits of gravel, sand, silt, clay, and woody debris 
preserved in low fan-shaped accumulations that oc-
cur at the transition between low-gradient valley 
floodplains and steeper upland drainages (see map 
plates). Surfaces of alluvial fans are characterized by 
anastomosing, intermittent fluvial channels, formed 
where pools or obstructions such as log-jams or 
debris flow levees create flow diversions. Sediment 
accumulates on the fan surface through normal flu-
vial deposition, avulsions, and lateral migration as 
streams emerge from upland settings and the gra-
dient falls below the threshold for further sediment 
transport. Debris flows occurring during episodic 
high-discharge precipitation events are also an im-
portant mechanism for transport and deposition on 
the alluvial fan surface. Alluvial fans have gradients 
ranging from 1 to 6 percent over their longitudinal 
profile (Alluvial Fan Process Group, n.d.). They typi-
cally have a steep gradient at the apex, moderate gra-
dient through the middle section, and low gradient 
near the toe. Individual fans may cover areas up to 
21 hectares (52 acres), but most deposits extend over 
areas less than 1.6 hectares (4 acres). The local thick-
ness of alluvial fan deposits is variable but is probably 
<15 m (50 ft). These deposits are largely considered to 
be Holocene in age on the basis of stratigraphic posi-
tion near the mouths of active stream-channels and 
relatively youthful-appearing deposit morphology.

Hdf	 debris fan deposits (Holocene)�— Unconsolidated 
deposits of gravel, sand, silt, and woody debris in 
fan-shaped accumulations preserved at the outlets 
of steep, intermittent upland drainages (see map 
plates). Debris fans typically accumulate through 
intermittent fluvial deposition and during high-dis-
charge rainfall events when accumulations of soil, 
colluvium, or landslide deposits are remobilized 
and transported downslope as fast moving sediment 
gravity flows (e.g., debris flows). The unit may locally 
include rapidly deposited talus as a result of rock-
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fall in steep drainages. Debris fans are differentiated 
from alluvial fans on the basis of steeper gradients 
over their longitudinal profiles; gradients are greater 
than 6 percent and in some cases may exceed 25 per-
cent (Alluvial Fan Process Group, n.d.). Individual or 
coalescing complexes of debris fan deposits generally 
cover less than 2 hectares (5 acres); local thickness 
of debris fan deposits is variable but is probably <10 
m (32 ft). These deposits are largely considered to be 
Holocene in age on the basis of stratigraphic position 
near the mouths of active drainages and relatively 
youthful-appearing deposit morphology.

Hls	 landslide deposits (Holocene)�— Unconsolidated, 
chaotically mixed masses of rock, soil, and colluvium 
deposited by landslides (i.e., slumps, slides, debris 
flows, rock avalanches; see map plates). Recent land-
slide terrain is characterized by sloping hummocky 
surfaces, locally marked by closed depressions, 
springs and wet seeps, and scarps. Active or recently 
active landslides are marked by marginal levees and 
open ground fissures; tilted trees and bent trunks 
may be common on the surface. Landslide deposits 
are traceable uphill to headwall scarps or slip surfac-
es. Toes to more recent deposits retain convex-up, 
fan-shaped morphologies. The unit locally includes 
rockfall, large talus piles, shallow-seated landslides 
of colluvium, rapidly emplaced debris flow deposits, 
and more deeply seated bedrock slides. Individual 
Holocene landslide deposits in the map area range in 
size from small deposits covering 0.04 hectares (0.1 
acres) to larger composite features covering areas 
up to 200 hectares (495 acres) (see map plates). The 
greatest extent and number of mapped Holocene 
landslide complexes are located in upland areas of 
the Bill Peak 7.5′ quadrangle (Plate 1) associated with 
the Sixes River Mélange (KJs), Umpqua Group (Teu), 
or the Lower and Middle Members of the Coaledo 
Formation (Tecl, Tecm). Many other smaller slides are 
prevalent along lower elevation drainages and along 
the edges of elevated coastal marine terrace deposits 
(e.g., Qmtd, Qmtm). Slides occurring within areas of 
mélange (KJs) often incorporate or flow around large 
mélange blocks which are here mapped as bedrock 
units; it is unclear in most cases if these are incorpo-
rated in the slide mass or if shallow seated slides are 
creeping around stable or deeply rooted blocks. The 
thickness of landslide deposits is highly varied; the 
maximum thickness is several tens of meters. Land-

slides are assigned a Holocene age where deposits 
appear relatively fresh, with well-defined hummocks 
and preservation of relatively small features such as 
levees and internal scarps. Holocene landslide de-
posits generally lack the deeply incised streams that 
typify landslide deposits assigned a Quaternary age 
(Qls). Some Anthropocene landslide deposits (Als) 
are probably included in the unit where more pre-
cise age indicators are poorly developed or lacking. 
In water well logs, landslide deposits are typically re-
ferred to as clay, boulders, rock, or rock and clay.

QUATERNARY SURFICIAL DEPOSITS

Qa	 alluvium (Holocene(?) and upper Pleisto-
cene(?))�— Unconsolidated, well to poorly sorted and 
stratified gravel, sand, silt, and clay deposited in ac-
tive stream channels and on adjoining flood plains 
(Plates 2 and 3). These deposits are only locally rec-
ognized and mapped in the Riverton 7.5′ quadrangle 
(Plate 3) where they reside adjacent to younger, in-
cised drainages filled with Holocene alluvium (Ha). 
Thickness of the unit probably does not exceed 6 m 
(20 ft). The unit is considered to have a Quaternary 
age on the basis of stratigraphic position adjacent to 
active stream-channels that cut through Quaternary 
coastal marine terrace deposits. 

Qls	 landslide deposits (Holocene(?) and upper Pleis-
tocene(?))�— Unconsolidated, chaotically mixed 
masses of rock and soil deposited by landslides (e.g., 
slumps, slides, debris flows, rock avalanches; see 
map plates). Deposits may consist of individual slide 
masses or may form large complexes resulting from 
multiple generations of landslide activity. Landslide 
terrain is characterized by sloping hummocky sur-
faces, locally marked by closed depressions, springs, 
and wet seeps, head scarps and internal scarps, open 
ground fissures, and tilted trees and bent trunks. 
Slides are often traceable uphill to headwall scarps 
or slip surfaces. In more deeply seated landslides, 
these head scarps commonly expose bedrock. Lo-
cally, Quaternary landslide deposits are deeply in-
cised by drainages that contain remobilized rock and 
debris deposited by sediment-gravity flows. Quater-
nary landslide complexes in the map area range in 
size from small deposits covering 0.1 hectares (0.3 
acres) to larger composite features covering areas up 
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to 316 hectares (781 acres). Slides occurring within 
areas of mélange (KJs) often incorporate or flow 
around large mélange blocks that are here mapped 
as bedrock units; it is unclear in most cases if these 
are incorporated in the slide mass or if shallow seat-
ed slides are creeping around stable or deeply rooted 
blocks. Thickness of landslide deposits is highly var-
ied but may be more than several tens of meters in 
larger deposits. Large areas mapped as Quaternary 
landslide deposits typically include many discrete 
deposits of varying age that have not been differenti-
ated here. Landslide deposits range in age from rela-
tively stable Pleistocene features to recurrently active 
relatively recent (assigned to units Als and Hls where 
recognized). Most landslide deposits are assigned a 
Quaternary age on the basis of subdued geomorphic 
expression and incision by streams. Landslide depos-
its are typically referred to as clay, boulders, rock, or 
rock and clay in water well logs.

Qds	 upland coastal dune deposits (Holocene(?) and 
upper Pleistocene(?))�— Unconsolidated, well-sort-
ed, fine- to medium-grained sand deposited by the 
wind in upland coastal dune fields (see map plates). 
Dune fields are situated on top of coastal marine 
terraces and cover a large portion of the coast be-
tween Johnson Creek (Plate 1) and Agate Beach on 
the north (Plates 3 and 4). Peterson and others (2007) 
considered these dune fields to collectively form the 
~58-km-long (36 mi) by ~7-km-wide (4.3 mi) Ban-
don dune sheet, the northern extent of which lies 
near Cape Arago. The maximum thickness of dune 
deposits is approximately 15 m (~50 ft). The unit is 
assigned a late Pleistocene age on the basis of strati-
graphic position above late Pleistocene coastal ma-
rine terraces. Peterson and others (2007) reported 
calibrated radiocarbon ages (cal yr B.P.) for several 
sites within the Bandon dune sheet, with dates rang-
ing between 900 and 36,200 cal yr B.P. Additional 
thermoluminescence ages for the Bandon dune sheet 
range between 38.1 and 111 ka (Peterson and others, 
2007). Regional dune dating along the Oregon coast 
indicates that dune fields were emplaced thousands 
of years after the youngest (~80 ka) coastal marine 
terrace was abandoned (Beckstrand, 2001; Peterson 
and others, 2007).

Fluvial terrace deposits and strath terraces (upper Pleis-
tocene)�— Unconsolidated deposits of gravel and sand, with 

subordinate amounts of silt and clay that form fluvial ter-
races above modern floodplains of major drainages in the 
map area (see map plates). The terraces are visible on 1-m 
lidar DEMs as planar to very gently sloping, equal-elevation 
surfaces (treads). Steeper descending slopes (risers) define 
the streamside edges of terraces. Terrace deposits may be 
more than 30 m (100 ft) thick but more typically form thin 
deposits covering strath terraces formed in discontinuously 
exposed bedrock. Fluvial terrace elevations locally overlap 
with but are significantly different from those recognized by 
Wiley and others (2014) between Port Orford and Bandon. 
Stacked fluvial terraces near Coquille may be structurally 
controlled.

Subdivided in the map area on the basis of tread eleva-
tion above modern stream level into the following units: 

Qft1 	 fluvial terrace sediments 1 (upper Pleisto-
cene)�— Fluvial terrace deposits with tread elevations 
ranging from 4.6 to 7.5 m (15 to 25 ft) above mod-
ern stream elevation (see map plates). The unit is as-
signed a late Pleistocene age on the basis of strati-
graphic position. Fluvial terrace sediments (Qft1) are 
inset into the ~105 ka Pioneer (Qmtp) and ~80 ka 
Whiskey Run (Qmtw) marine terrace sediments, so 
are therefore younger than those units (Plate 3). 

Qft2 	 fluvial terrace sediments 2 (upper Pleisto-
cene)�— Fluvial terrace deposits with tread elevations 
ranging from 10 to 12.2 m (33 to 40 ft) above mod-
ern stream elevation (see map plates). The unit is as-
signed a late Pleistocene age on the basis of strati-
graphic position. Fluvial terrace sediments (Qft2) are 
inset into the ~105 ka Pioneer (Qmtp) and ~80 ka 
Whiskey Run (Qmtw) marine terrace sediments, so 
are therefore younger than those units (Plate 3). 

Qft3 	 fluvial terrace sediments 3 (upper Pleisto-
cene)�— Fluvial terrace deposits with tread elevations 
ranging from 12.2 to 18.3 m (40 to 60 ft) above mod-
ern stream elevation (see map plates). The unit is as-
signed a late Pleistocene age on the basis of strati-
graphic position. Fluvial terrace sediments (Qft3) are 
inset into the ~105 ka Pioneer (Qmtp) and ~80 ka 
Whiskey Run (Qmtw) marine terrace sediments, so 
are therefore younger than those units (Plate 3). 

Qft4 	 fluvial terrace sediments 4 (upper Pleisto-
cene)�— Fluvial terrace deposits with tread elevations 
ranging from 21.3 to 24.7 m (70 to 81 ft) above mod-
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ern stream elevation (see map plates). The unit is as-
signed a late Pleistocene age on the basis of strati-
graphic position. Fluvial terrace sediments (Qft4) are 
inset into the ~105 ka Pioneer (Qmtp) and ~80 ka 
Whiskey Run (Qmtw) marine terrace sediments, so 
are therefore younger than those units (Plate 3).	

Qft5 	 fluvial terrace sediments 5 (upper Pleisto-
cene)�— Fluvial terrace deposits with tread eleva-
tions ranging from 27.4 to 34.7 m (90 to 114 ft) above 
modern stream elevation (see map plates). The unit is 
assigned a late Pleistocene age on the basis of strati-
graphic position. Fluvial terrace sediments (Qft5) are 
inset into the ~105 ka Pioneer (Qmtp) and ~80 ka 
Whiskey Run (Qmtw) marine terrace sediments, so 
are therefore younger than those units (Plate 3).

Coastal marine terrace deposits (Pleistocene)�— Weakly 
consolidated to locally clay-altered gravel and sand inter-
preted as nearshore, beach, dune, and stream facies deposit-
ed on wave-cut marine platforms during successive marine 
transgressions associated with Pleistocene interglacial 
periods. Relatively flat to shallowly dipping marine terraces 
unconformably overlie older bedrock units. Gravel facies 
typically contain well-rounded pebbles of exotic litholo-
gies, including metamorphic and igneous rocks (volcanic 
and intrusive) and quartz; locally derived clast lithologies 
are less common. Within gravel facies, the transition from 
onshore to beach processes is often marked by a reversal of 
imbrication, with clasts in beach and marine environments 
indicating landward flow and clasts in fluvial and fan envi-
ronments indicating seaward flow. Sand facies are typically 
pale yellowish orange (10YR 8/6), well sorted with an open-
framework, medium- to coarse-grained, and have feld-
spathic mineral compositions containing subround grains 
of quartz, feldspar, mica, and lithics. Marine terraces may 
locally include unmapped areas of terrace-capping sand 
dunes. The current height of marine terraces above sea level 
can be highly variable due to late Quaternary deformation.

The distribution of marine terrace deposits has been 
determined from field observations, morphology interpret-
ed from 1-m lidar DEMs, elevation, degrees of erosional 
dissection, and modification of previous mapping by Diller 
(1902; “Elk River Beds”), Allen and Baldwin (1944), Griggs 
(1945), Brownfield (1972), Beaulieu and Hughes (1975; 
1976), Kelsey (1990), McInelly and Kelsey (1990), Muhs and 
others (1990), and Kelsey and others (1996). Unit names 
applied to coastal marine terraces follow the local strati-
graphic nomenclature established by Griggs (1945), Janda 
(1969, 1970), Kelsey (1990), McInelly and Kelsey (1990), 
and Kelsey and others (1996). Table 2, modified after Kelsey 
and others (1996), graphically displays the ages and strati-
graphic correlations of locally named coastal terrace units 
along the southern Oregon coast between the California 
border and Coos Bay. Mapped distribution of marine ter-
races is based on lidar signatures and may include areas of 
strath terrace, resulting in areas more extensive than actual 
terrace deposits.
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Qmtw	 Whiskey Run terrace sediments (upper Pleisto-
cene, ~80 ka)�— Undissected to slightly dissected 
terrace sediments exposed between Bandon on the 
south and Gregory Point on the north (Plates 3 and 
4). Outside the map area, the terrace platform ex-
tends farther south to Floras Creek (Wiley and oth-
ers, 2014; ~23 km [14.3 mi] south of Bandon). Whis-
key Run terrace sediments exposed between Bandon 
and Fivemile Point cap a broad platform up to 5 km 
(3.1 mi) in width, extending from coastal exposures 
to a backedge situated along Sevenmile Creek (Plate 
3). Between Cape Arago and Gregory Point, in the 
northwest corner of the map area, terrace sediments 
are more aerially restricted, with platforms < 0.5 km 
(0.3 mi) in width, overlying and inset into deeply in-
cised bedrock headlands. The Whiskey Run terrace 
surface attains a maximum backedge elevation of 48 
m (157.5 ft) at Cape Arago (Plate 4) and gradually de-
scends in elevation to the south; north of the Coquille 
River, the terrace surface lies near sea level. South of 
the Coquille River, the terrace is again emergent with 
backedge elevations ranging from ~30 m (99 ft) at 
Bandon to near sea level at Floras Creek (Wiley and 
others, 2014). Average thickness of the terrace cover 
sediment ranges from ~ 3 to 20 m (9.8 to 65.6 ft).

The unit was informally named the Whiskey Run 
terrace by Griggs (1945) for terrace sediments at the 
Pioneer mine type section, located in the drainage of 
Cut Creek, 9 km (5.6 mi) northeast of Bandon (Plate 

3). Muhs and others (1990) and Kelsey (1990) as-
signed Whiskey Run sediments a late Pleistocene age 
on the basis of uranium series analysis of fossil corals 
collected at Coquille Point in Bandon, which yielded 
an age of 83 ± 5 ka. The Whiskey Run terrace is cor-
relative to terrace 1 (Harris Beach) mapped by Kelsey 
and Bockheim (1994) and unit Qtc1 mapped by T. 
J. Wiley (unpublished mapping, 2007) in the Cape 
Ferello-Brookings area, and is approximately coeval 
with to Cape Blanco terrace sediments mapped by 
Kelsey (1990) and Wiley and others (2014) (Table 2).

Qmtp	 Pioneer terrace sediments (upper Pleistocene, 
~105 ka)�— Slightly dissected terrace sediments ex-
posed between Bandon on the south and Cape Arago 
on the north (Plates 1, 3, and 4). The terrace extends 
farther north at least to Coos Head (4 km [2.5 mi] 
northeast of Cape Arago; Madin and others, 1995) 
and farther south, past Gold Beach (80 km [50 mi] 
south of Bandon; McClaughry and others, 2013; Wi-
ley and others, 2014). Pioneer terrace sediments ex-
posed between Bandon and Threemile Creek cap a 
broad platform up to 3 km (1.9 mi) in width extend-
ing from coastal exposures to a backedge situated 
along Sevenmile Creek (Plate 3). North of Threemile 
Creek, terrace sediments are more aerially restricted, 
with a platform ranging between 0.1 and 0.4 km (0.06 
and 0.2 mi) in width, overlying and inset into deeply 
incised bedrock headlands. Backedge elevations for 

Table 2. Correlation of marine terraces along the southern and central Oregon coast (after Kelsey and others [1996]).

South-Central Oregon Southern Oregon*

Cape Arago
(Muhs and others,1990; 

McInelly and Kelsey, 1990)

Cape Blanco 

Kelsey, 1990;  
Muhs and others, 1990)

Brookings 
(Kelsey and Bockheim,  

1994)

Brookings* 
(T. J. Wiley, unpublished 

mapping 2007)

Terrace ~ Age (ka) Terrace ~ Age (ka) Terrace ~ Age (ka) Terrace ~ Age (ka)

Whiskey Run     80 Cape Blanco     80 Harris Beach     80 Qtc1     80

Pioneer   105 Pioneer   105 Brookings   105 Qtc2   105

Seven Devils   125 Silver Butte   125 Gowman   125 Qtc3, Qtc4, Qtc5   125

Metcalf ≥200 Indian Creek ≥200 Aqua Vista ≥200 Qtc4, Qtc5, Qtc6 ≥200

Cornett   nd Qtc6, Qtc7   nd

Arago Peak   nd Homestead   nd Qtc8, Qtc9   nd

Poverty Ridge   nd Alder Ridge   nd Qtc10   nd

*Age assignments for southern Oregon marine terraces near Brookings reported by T. J. Wiley are from Kelsey and Bockheim (1994). nd = no 
data.
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the terrace range from ~17 m (57 ft) at Port Orford 
(Wiley and others, 2014; south of map area) to ~61 
m (200 ft) east of Bandon (Plates 1 and 3). Northern 
exposures of the terrace, near Mussel Creek, have 
backedge elevations of ~ 41 m (135 ft), while isolated 
terrace remnants residing northeast of Cape Arago 
have backedge elevations up to 66 m (217 ft) (Plate 
4). Average thickness of the terrace cover sediment 
ranges from ~ 16 to 23 m (52.5 to 75.5 ft).

The unit was informally named the Pioneer ter-
race by Griggs (1945) for terrace sediments at the 
Pioneer mine type section, located in the headwa-
ters of Cut Creek, 9 km (5.6 mi) northeast of Bandon 
(Plate 3). Kelsey (1990) and Muhs and others (1990) 
assigned the sediments a late Pleistocene age on the 
basis of the extent of epimerization of amino acids in 
Saxidomus shells and correlation with an interstadial 
high stand of the sea around 105 ka (Oxygen isotope 
stage 5c). The Pioneer terrace is correlative to ter-
race 2 (Brookings) mapped by Kelsey and Bockheim 
(1994) and unit Qtc2 mapped by T. J. Wiley (unpub-
lished mapping, 2007) in the Cape Ferello-Brookings 
area, and to the Pioneer terrace mapped south of the 
study area by Kelsey (1990), McClaughry and others 
(2013), and Wiley and others (2014) (Table 2). 

Qmtd	 Seven Devils terrace sediments (upper to middle 
Pleistocene, ~125 ka)�— Moderately to deeply dis-
sected terrace sediments forming an extensive plat-
form above deeply dissected bedrock ridges between 
Floras Creek (Wiley and others, 2014; south and west 
of map area) on the south and Sunset Bay on the 
north (Plates 1, 3, and 4). The width of the preserved 
terrace ranges from ~1.3 km (0.8 mi) east of Bandon 
to ~2.6 km (1.6 mi) between Twomile and Threemile 
Creeks (Plate 3). North of Threemile Creek, terrace 
sediments are more aerially restricted, with a plat-
form ranging between 0.1 and 0.4 km (0.06 and 0.2 
mi) in width, overlying and inset into deeply incised 
bedrock headlands. Backedge elevations for the ter-
race range from ~57 m (187 ft) at Floras Creek on 
the south, climbing to ~ 105 m (346 ft) east of Ban-
don, ~117 m (385 ft) in the headwaters of Threemile 
Creek, and ~125 m (410 ft) east of Cape Arago on 
the north (Plates 3 and 4). Average thickness of the 
terrace cover sediment ranges from ~ 3 to 18 m (9.8 
to 59 ft).

The unit was informally named the Seven Dev-
ils terrace by Griggs (1945) for terrace sediments at 
the Seven Devils mine type section, located in the 

headwaters of Threemile Creek (Plate 3). McInelly 
and Kelsey (1990) suggested a late Pleistocene age of 
~125 ka for the Seven Devils terrace, equivalent to 
the last interglacial period. The Seven Devils terrace 
is correlative to terrace 3 (Gowman terrace) mapped 
by Kelsey and Bockheim (1994) and units Qtc3, 
Qtc4, Qtc5 mapped by T. J. Wiley (unpublished map-
ping, 2007) in the Pistol River-Cape Ferello-Brook-
ings area, and is coeval with the Silver Butte terrace 
(Qmtd) mapped by Kelsey (1990) and Wiley and oth-
ers (2014) (Table 2; Plate 1).

Qmtm	 Metcalf terrace sediments (middle Pleisto-
cene)�— Moderately to deeply dissected terrace sedi-
ments forming an extensive platform above deeply 
dissected bedrock ridges between Johnson Creek on 
the south and Coos Bay on the north (Plates 1, 3, and 
4; Madin and others, 1995). The width of the pre-
served terrace ranges from ~0.7 km (0.4 mi) south-
east of Bandon (Plate 1) to ~ 4 km (2.5 mi) north of 
Beaver Hill (Plate 3). North of the map area, Met-
calf terrace sediments form a broad but structurally 
warped platform up to 10 km (6 mi) in width, ex-
tending across South Slough and west to Cape Ara-
go State Park (Plate 4). Backedge elevations for the 
terrace range from ~ 207 m (680 ft) east of Bandon 
(Plate 1) descending to ~ 127 m (415 ft) at Beaver 
Hill (Plate 3), and ~152 m (500 ft) east of Cape Arago 
(Plate 4). Average thickness of the terrace cover sedi-
ment ranges from ~ 3 to 16 m (9.8 to 52.5 ft). Madin 
and others (1995) reported greater thicknesses for 
the Metcalf terrace east of South Slough (≥ 28 m [92 
ft]) and ~48 m (157 ft) logged from a borehole at up-
per Pony Creek Reservoir (13 km [8 mi] northeast of 
Cape Arago).

The unit was originally mapped as part of the 
"Higher terraces" by Griggs (1945, plate 2) and was 
informally named the Metcalf terrace by McInelly 
and Kelsey (1990). McInelly and Kelsey (1990) spec-
ulatively suggested a late Pleistocene age of ≥ 200 ka 
for the Metcalf terrace, predating the last interglacial 
period (Kelsey, 1990). The Metcalf terrace is correla-
tive to terrace 4 (Aqua Vista) mapped by Kelsey and 
Bockheim (1994) and units Qtc4, Qtc5, and Qtc6 
mapped by T. J. Wiley (unpublished mapping, 2007) 
in the Cape Ferello-Brookings area, and to the In-
dian Creek terrace mapped south of the study area 
by Kelsey (1990), McClaughry and others (2013), and 
Wiley and others (2014) (Table 2). 
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Qmta	 Arago Peak terrace sediments (middle to lower(?)
Pleistocene)�— Deeply dissected terrace sediments 
forming a narrow, discontinuous platform capping 
ridges southeast of Cape Arago (Plate 4) and west 
of South Slough (Madin and others, 1995). Bedrock 
platform elevations for the Arago Peak terrace range 
from ~203 to 213 m (667 to 700 ft) (Plate 4). Average 
thickness of the terrace cover sediment ranges from 
~ 13 to 17 m (42.6 to 55.8 ft).

The unit was originally mapped as part of the 
‘Higher terraces’ by Griggs (1945, Plate 2) and infor-
mally named the Arago Peak terrace by McInelly and 
Kelsey (1990). Platform elevation of the Arago Peak 
terrace is similar to that of the Poverty Ridge terrace 
capping deeply dissected ridges near Port Orford 
(Kelsey, 1990, McClaughry and others, 2013; Wiley 
and others, 2014; south of map area), but the abso-
lute age and regional correlation of the Arago Peak 
terrace has not yet been definitively established.

Unconformity

LOWER PLEISTOCENE SEDIMENTARY ROCKS

Qgcq	 Coquille Formation (lower Pleistocene)�— Very 
poorly exposed, partly cemented gravel (conglom-
erate), sand, and pebbly sand, with lesser amounts 
of clay, mud, peat, and wood (Plate 3). The forma-
tion was originally named and described by Baldwin 
(1945), who measured a then well-exposed 28.3 m-
thick (93 ft) type section, in the coastal bluff between 
Whiskey Run and Cut Creek, north of the Coquille 
River (Plate 3). The type section is now largely cov-
ered with slumped material and/or is overgrown 
with vegetation. As described by Baldwin (1945), the 
measured type section consists of 7.3 m (24 ft) of lo-
cally cemented gravel, ~18 m (59 ft) of coarse to fine, 

locally cross-bedded and occasionally pebbly sand 
with local pebble lenses and woody material, and ~3 
m (10 ft) of thin-bedded sandy clay. Beds contain-
ing woody material, occurring as stumps, logs, and 
peat, account for about 1 m (3.3 ft) of the measured 
section. Baldwin (1945) reported that the exposed 
thickness of the formation is likely greater than 61 m 
(200 ft); additional material has likely been stripped 
from the upper part of the formation and also may be 
hidden below sea level. Beds in the type section were 
interpreted to be gently deformed, with dips ranging 
from horizontal up to 25 degrees (Baldwin, 1945). A 
photograph included by Baldwin (1945) displays the 
Coquille Formation resting unconformably beneath 
terrace deposits of the Whiskey Run Terrace (Qmtw); 
Baldwin (1945) also described an unconformity 
at the mouth of Whiskey Run (Plate 3), where the 
formation overlies the sandstone of Fivemile Point 
(Tefm). 

Gravel and pebbly sandstone that Wiley and oth-
ers (2014) mapped as part of Quaternary terrace 
deposits in the bluffs surrounding the harbor at 
Bandon may be correlative, at least in part, with the 
Coquille Formation. Additionally, a small outcrop of 
partly cemented pebbly sand exposed inland, near 
the northwestern edge of the Riverton 7.5′ quadran-
gle (NAD83 UTM Zone 10 coordinates 393607E., 
4789175N.), with beds oriented N14°W, 17°NE, may 
be correlative to the Coquille Formation. Baldwin 
(1945) interpreted the Coquille Formation to fill a 
bedrock channel cut and filled during the oldest of 
three late Pleistocene episodes of channel cut and 
fill by the Coquille River. Reported dips and the de-
gree of folding suggested by photographs in Baldwin 
(1945) show these rocks to be far more deformed 
than nearby upper Pleistocene marine terrace depos-
its. We tentatively assign them a lower Pleistocene 
(>780 ka) age.
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Unconformity

LOWER CENOZOIC AND 
MESOZOIC ROCKS 

PALEOGENE OVERLAP SEQUENCE

Teb	 Bastendorff Shale (upper Eocene)�— Laminated 
siltstone, mudstone, and minor fine-grained sand-
stone exposed between Riverton and Overland, west 
of Coquille (Plates 2 and 3). While sandstone in the 
unit is rare, several, meter-thick, resistant sand-
stone beds are present at the type section at Bas-
tendorff Beach (Charleston 7.5′ quadrangle; Figure 
2). The rock is typically medium to dark gray (N5 to 
N3) where fresh, and weathers to a light yellowish 
brown (10YR 6/2), light brown (5YR 6/4), or yellow-
ish brown (10YR 5/4). Allen and Baldwin (1944) re-
ported a thickness of 885 m (2,905 ft) at Bastendorff 
Beach, while Madin and others (1995) reported that 
the thickness may be greater locally. Only the lower 
part of the formation is present in the study area. 

Allen and Baldwin (1944) noted that the forma-
tion conformably overlies the Upper Member of the 
Coaledo Formation (Tecu) in most places, with the 
possibility of a local disconformity in the Coquille 
area (Plates 2 and 3). Further north, at the type sec-
tion near Coos Bay (Figure 2), the formation is con-
formably overlain by the upper Eocene Tunnel Point 
Sandstone. Along South Slough, immediately north 
of the study area, the formation is unconformably 
overlain by the Miocene Empire Formation (Figure 
1). 

The Bastendorff Shale is assigned an upper Eo-
cene age on the basis stratigraphic position and mi-
crofaunal assemblages. The formation was originally 
assigned an Oligocene age (Dall, 1909), which was 
revised to partly to wholly Eocene (Allen and Bald-
win, 1944) and then to upper Eocene (Rooth, 1974; 
Warren and Newell, 1981; Armentrout and others, 
1983; McKeel, 1984). Water depths in which the low-
er part of the formation was deposited were estimat-
ed on the basis of benthic foraminiferal assemblages 
by Rooth (1974) and Tipton (1975) and range from 
bathyal to abyssal. 

Coaledo Formation (middle Eocene)�— Sandstone, silt-
stone, and mudstone with minor pebbly sandstone, 
conglomerate, tuff, and coal, originally described by 

Diller (1899). Turner (1938) divided the formation 
into three members including: 1) a Lower Mem-
ber (Tecl) composed of coal-bearing sandstone; 2) a 
Middle Member (Tecm) composed primarily of silt-
stone, mudstone, and minor fine sandstone; and 3) 
an Upper Member (Tecu) composed of coal-bearing 
sandstone. Allen and Baldwin (1944) reported mea-
sured sections for the Coaledo Formation along the 
coast between Bastendorff Beach and Cape Arago 
(Plate 4). Duncan (1953) reported measured sections 
encountered in drill holes in the Riverton (Plate 3) 
and Coos Bay 7.5′ quadrangles. Toenges and others 
(1948) reported coal characteristics and reserves. 
Depth of weathering within the formation varies 
greatly, with deeper weathered zones (paleosols?) 
common where the unconformity beneath older 
Quaternary terrace deposits is exposed at the mod-
ern surface. The formation is overlain, perhaps with 
local unconformity (Allen and Baldwin, 1944), by the 
Bastendorff Shale (Teb) and conformably underlain 
by the beds at Sacchi Beach (Tes). The formation’s 
age, thickness, stratigraphic position, depositional 
environment, and composition suggest a correlation 
to marine facies of the Spencer Formation in the Wil-
lamette Valley (McClaughry and others, 2010). Strik-
ingly similar sandstone facies with abundant molds 
and casts of small, 1 to 2 cm (0.4 to 0.8 in), clams oc-
cur at the base of the Spencer Formation southwest 
of Philomath (Wiley, 2008). Prothero and Donohoo 
(2001) assigned these rocks to Chrons C18r to C20r 
(40.0 to 44.0 Ma, middle Eocene) of the geomagnetic 
polarity time scale (GMPT).

Divided to show:

Tecu	 Upper Member (middle Eocene)�— Feld-
spathic micaceous sandstone with pebbly 
sandstone, siltstone, mudstone, coal, carbo-
naceous shale, and conglomerate widely ex-
posed across the central and eastern part of 
the map area (Plates 1, 2, and 3). Sandstone 
ranges from fine to coarse grained with sedi-
mentary structures including planar bed-
ding, ripple cross-laminations, low-angle 
cross-bedding, hummocky or swaley cross-
bedding, trough cross-bedding, and tabular 
cross-bedding. Abundant shelly material oc-
curs in thin, well-defined layers or scattered 
throughout the rock (bioturbated); locally, 
shells are concentrated to form patches of 
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coquina. In exposures where weathering has 
leached out original shell material, molds and 
casts of the shells can often still be recognized 
in the weathered rock. Mudstone rip-up clasts 
are present in many of the coarse sandstone, 
pebbly sandstone, and conglomerate beds. 
Thin sequences of siltstone, mudstone, coal, 
and carbonaceous shale occur locally, typi-
cally as fine-grained zones in coarsening up-
ward sequences. Soft-sediment deformation 
has distorted some beds and groups of beds. 
Thickness of the Upper Member is reported 
to be ~400 m (~1,312 ft) as determined in 
the section exposed between Bastendorff and 
Lighthouse Beaches near the mouth of Coos 
Bay and ~850 m (~2,770 ft) near Riverton (Al-
len and Baldwin, 1944; Figure 1). 

Coal beds within the Upper Member were 
described in detail by Allen and Baldwin 
(1944), Duncan (1953), and Toenges and oth-
ers (1948). Chan and Dott (1986) reported 
repeated coarsening- and shallowing-upward 
sequences recording transitions from shelf to 
deltaic environments. It is not clear if these 
are due to fluctuations in sea level, local base 
level (tectonics), or migration of active del-
ta lobes. The Upper Member conformably 
overlies deep-water facies that make up the 
Middle Member (Tecm), indicating a marine 
regression and shallowing trend. 

Tecm	 Middle Member (middle Eocene)�— Mud-
stone, shale, siltstone, and fine-grained sand-
stone with minor medium-grained sandstone 
exposed across the central and eastern part of 
the map area, extending from Grigsby Rock 
on the south to Sunset Bay on the north (see 
map plates). Fresh rocks in the unit are typi-
cally dark gray (N3) to greenish gray (5GY 
6/1) and weather to variable shades of white 
(N9) to dark gray (N3) to pale or dark yellow-
ish orange (10YR, 8/6; 10YR 6/6). Micaceous 
mudstone, shale, and massive to laminated 
siltstone are typically thin bedded; a few thick 
beds are present, some of which appear to be 
bioturbated. Micaceous sandstone is massive 
(bioturbated), plane laminated, or cross-bed-
ded. Bioturbated sandstone locally contains 
varying amouts of fossils or fossil fragments. 

Sandstone-siltstone-mudstone graded beds 
are present locally; many of these display 
the characteristic sedimentary structures of 
Bouma sequences (turbidites). At Lighthouse 
Beach the Middle Member of the Coaledo 
Formation is ~890 m thick (~2,925 ft) and 
~640 m thick (~2,100 ft) near Lampa Creek 
(Plate 1) (Allen and Baldwin, 1944).  

The member has been interpreted as pro-
delta-shelf with less common shelf to slope 
deposits (Dott, 1966; Chan and Dott, 1986). 
These relatively deep water deposits overlie 
shallow water deposits of the Lower Member 
(Tecl), indicating deepening and marine trans-
gression. 

Tecl	 Lower Member (middle Eocene)�— Sand-
stone, pebbly sandstone, siltstone, mudstone, 
coal, and minor conglomerate exposed across 
the central and eastern part of the map area, 
extending from Grigsby Rock on the south to 
Sunset Bay on the north. Fresh rocks in the 
unit are typically very light gray (N8) to yel-
lowish gray (5Y 7/2) and weather to variable 
shades of white (N9) to pale or dark yellowish 
orange (10YR, 8/6; 10YR 6/6). Sandstone is 
typically micaceous, with the most common 
framework grains composed of lithic frag-
ments or feldspar ranging in size from fine to 
coarse sand. Sedimentary structures include 
common plane lamination, hummocky and/
or swaley cross-bedding, trough cross-bed-
ding, and ripple cross-lamination. Soft sedi-
ment deformation or dewatering has locally 
deformed some sedimentary structures and 
created others including flame structures and 
slumped bedding. In fresh exposures shelly 
material may be abundant, with shell types 
including delicate to robust pelecypods (of-
ten aligned parallel to bedding), Turritellid 
and other gastropods, and locally abundant 
Dentalium sp. In exposures where weather-
ing has leached shell material from the beds, 
molds and casts of the shells can often still be 
recognized in the weathered rock. At Sun-
set Bay, the uppermost sandstone bed in the 
Lower Member is locally pebbly or contains 
thin lenses of conglomerate; its upper surface 
preserves a set of parallel meter-wavelength 



Oregon Department of Geology and Mineral Industries Open-File Report O-15-04	 27

Geologic Map of the Southern Oregon Coast between Bandon, Coquille, and Sunset Bay, Coos County, Oregon

dune features. Thickness of the Lower Mem-
ber is about 540 m (1,775 ft) near Sunset Bay 
(Plate 4) and is at least 579 m (1,900 ft) along 
highway 42S, west of Lampa Creek (Plate 1) 
(Allen and Baldwin, 1944).

Sedimentary structures suggest deposi-
tion in water depths shallower than wave base 
(~50 m [164 ft]) in inner shelf, deltaic, and 
nearshore environments indicating a marine 
regression following deposition of the beds at 
Sacchi Beach (Tes). 

Tes	 beds at Sacchi Beach (middle Eocene)�— Typically 
well-bedded, moderately to strongly indurated, mi-
caceous siltstone, mudstone, and fine sandstone with 
a few thin beds of medium sandstone, coal, or carbo-
naceous shale. Exposed in the northwest part of the 
map area between the Coquille River on the south 
and Cape Arago on the north (Plates 3 and 4). A few 
thin beds at Cape Arago consist of pebbly sandstone 
and shale breccia, containing angular to sub-round 
mudstone rip-up clasts ranging from 5 cm (2 in) up 
to 5 m (16.5 ft) across, in a sandstone matrix. The for-
mation is characterized by a vertical sequence pro-
gressing from structureless to laminated mudstones 
near the base that becomes increasingly sandstone-
dominated up section. These rocks are typically very 
poorly exposed except for outcrops at Cape Arago 
(Rooth, 1974), coastal bluffs above Merchants Beach 
and Agate Beach, and more recent roadcuts farther 
inland. Good outcrops at the type section at Sacchi 
Beach are now rarely exposed (see Rooth [1974] for 
a detailed description of this stratigraphic section), 
being limited to bluff-forming outcrops at the south-
ern end of the beach. Fresh mudstone, siltstone, and 
fine-grained sandstone in the unit are typically medi-
um gray (N5) to dark gray (N3) and weather to vari-
able shades of white (N9) to pale or dark yellowish 
orange (10YR, 8/6; 10YR 6/6). Fresh sandstone beds 
are white (N9) to very light gray (N8) and weather to 
shades of grayish orange pink (5YR 7/2). Individual 
siltstone and fine-grained sandstone beds typically 
range from 1 cm (0.4 in) up to 25 cm (10 in) thick, 
while more massive medium-grained sandstone beds 
range from 10 cm (4 in) to several meters thick (tens 
of feet). Sedimentary structures include graded bed-
ding, plane laminations, ripple cross-laminations, 
coal rip-up clasts, occasional scoured lower surfaces, 
flute and groove casts, and sole marks. Large channel 

features are common within the unit in North and 
South Coves at Cape Arago (Plate 4). Soft-sediment 
deformation or dewatering within sandstone beds 
has locally deformed some sedimentary structures 
and created others including flame structures, dish 
and pillar structures, convolute bedding and lamina-
tions, and slumped bedding. The contact with thick-
bedded, cross-bedded carbonaceous sandstones of 
the overlying Lower Member of the Coaledo Forma-
tion (Tecl) may be in part gradational (Rooth, 1974). 
Baldwin and others (1973) reported a thickness of 
~550 m (1,804 ft) at Sacchi Beach in the northeastern 
part of the Bullards quadrangle. 

The informally named beds at Sacchi Beach (Bald-
win, 1965) were referred to as the Sacchi Beach beds 
by Stewart (1956, 1957). Regional stratigraphic cor-
relation of the beds at Sacchi Beach has been contro-
versial, with the unit being assigned to six different 
formations by a number of workers. Original work 
by Diller (1901) assigned these strata to the Eocene 
Pulaski and Neogene Empire formations. Subse-
quent workers assigned these rocks to a number of 
formations including the Umpqua Formation (Al-
len and Baldwin, 1944), Arago Formation (Weaver, 
1945), Elkton Formation (Bird, 1967; Rooth, 1974), 
Sacchi Beach Member of the Tyee Formation (Bald-
win, 1964), and Elkton Siltstone Member of the Tyee 
Formation (Baldwin and others, 1973). The forma-
tion is assigned a middle Eocene (Ulatisian) age on 
the basis of foraminifera (Stewart, 1957; Baldwin and 
others, 1973). P. D. Snavely, Jr. (U.S. Geological Sur-
vey, personal communication to I. P. Madin, 1995) 
reported CP14a stage coccoliths from roadcut expo-
sures, indicating a middle to upper Eocene age for 
the formation (Bukry and Snavely, 1988), significant-
ly younger than the CP12a age of the Elkton Forma-
tion (Ryu and others, 1992). The CP14a stage is now 
considered middle Eocene (Cohen and others, 2013). 
This assigned age is consistent with interpretations 
that place the beds at Sacchi Beach stratigraphically 
above the CP12 age (Wells and others, 2014) Tyee 
Formation (Tet)—although a contact between the 
Tyee Formation and the beds at Sacchi Beach has 
not been observed. Instead, there appears to be a dis-
conformity where the shallow water deposits of the 
Lower Member of the Coaledo Formation rest on the 
Tyee Formation near the boundary between the Ri-
verton and Bill Peak 7.5′ quadrangles (Plate 1).
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The beds at Sacchi Beach form a sequence that 
progressively shallows upward from neritic (91 to 
183 m [300 to 600 ft]) to middle or inner neritic 
(<91 m [300 ft]) water depths (Rooth, 1974). Lithol-
ogy and sedimentary structures in the unit indicate 
deposition of the lower mudstone-dominated part 
of the formation during prolonged accumulation of 
very fine mud in quiet water, while middle and upper 
parts indicate deposition as turbidites (Rooth, 1974).

Tet	 Tyee Mountain Member of the Tyee Formation 
(middle Eocene)�— Arkosic and abundantly mica-
ceous sandstone and less common mudstone ex-
posed between Bear Creek and Lampa Creek in the 
southern part of the map area (Plate 1). Fresh rocks in 
the unit are typically very pale orange (10YR 8/2) to 
pale yellowish brown (10YR 6/2). Sandstone ranges 
from fine to coarse grained and may locally contain 
woody debris. Pebbly sandstone, conglomerate, coal, 
and mega-fossils are generally absent. Bed thickness 
ranges from thin bedded to massive or amalgamated. 
Graded beds with sedimentary structures character-
istic of Bouma sequences (Bouma, 1962) are com-
mon. Cross-bedding was not recognized except as 
convolute laminations in the Bouma Tc layers of tur-
bidites. The Tyee Formation has a maximum thick-
ness of 470 m (1,540 ft) in the Bill Peak 7.5′ quad-
rangle (Plate 1).

Where outcrops are too small to distinguish tur-
bidite sequences, particularly in amalgamated sand-
stone or thick mudstone sequences, the formation 
may be difficult to distinguish from the overlying 
Coaledo Formation. Locally present, well-developed 
convolute laminations in multiple beds can be used 
to distinguish strata of the Tyee Mountain Member 
from similarily micaceous beds of the Lower Mem-
ber of the Coaledo Formation (Tecl). Additionally, 
in many cases, the Lower Member of the Coaledo 
Formation (Tecl) typically contains fossil pelecypods 
and gastropods or their casts and molds. The Tyee 
Mountain Member is distinguished from older lithic 
sandstone turbidites of the Umpqua and Roseburg 
Formations by its typically arkosic composition and 
the notable abundance of muscovite and biotite.

The Tyee Formation is assigned a middle Eocene 
age on the basis of ages reported elsewhere in the 
Coast Range and on correlations between adjacent 
formations, global sea level curves, and nearby oil 
wells. The Tyee Formation is divided into several 

members in its type area; these include from bottom 
to top, the Tyee Mountain Member, a basal turbidite 
unit; the Hubbard Creek Member, thought to repre-
sent slope sandstone and siltstone; and the Baugh-
man Member, interpreted as a beach and nearshore 
deposit (Wells and others, 2000). Rocks in the study 
area are interpreted as turbidites and are assigned to 
the Tyee Mountain Member. 

Teu	 Umpqua Group (lower Eocene)�— Sandstone and 
mudstone with less common intervals of pebbly 
sandstone and conglomerate exposed in the south-
ern and eastern parts of the map area (Plates 1, 2, 
and 3). Fresh mudstone in the unit is typically mod-
erate brown (5YR 3/4) to olive gray (5Y 3/2), while 
sandstone is pale brown (5YR 5/2) to pale yellowish 
brown (10YR 6/2). Sedimentary rocks of the Umpqua 
Group are generally not micaceous. Sandstone and 
mudstone are typically interlayered in medium- to 
thin-bedded turbidites but locally include thick-bed-
ded to massive sandstone or mudstone intervals. The 
thickness of the unit in the map area is unknown, 
but Molenaar (1985) estimated the thickness to be as 
much as 3,000 m (10,000 ft) outside the map area. 

Molenaar (1985) demonstrated that the upper part 
of the Umpqua Group is generally conformable with 
the overlying Tyee Formation. The lower part of the 
Umpqua Group is locally separated from the upper 
part of the Umpqua Group by an angular unconfor-
mity that may be quite well developed. In the western 
part of the study area rocks assigned to the Umpqua 
Group are conformable beneath Coaledo and Tyee 
Formations and are considered to represent the up-
per part of the group. In the eastern part of the study 
area, more deformed sedimentary rocks assigned to 
the Umpqua Group rest on Siletz River Volcanics and 
likely represent the lower part of the group. Working 
in the Remote 7.5′ quadrangle, 25 km (15 mi) east of 
the study area, Black (1994) mapped similar relation-
ships and placed this unconformity above the Ten-
mile Formation and below the Whitetail Ridge and 
Camas Valley Formations. Farther east of the study 
area the Umpqua Group laps across contacts be-
tween Western Klamath, Yolla Bolly, and Sixes River 
terranes. Formations in the upper part of the group 
are deposited across the Canyonville fault in the vi-
cinity of the Coast Range syncline 48 km (30 mi) east 
of the study area. 
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The unit is assigned an early Eocene age on the ba-
sis of coccolith ages and stratigraphic position inter-
fingering with the upper part of the Siletz River vol-
canics (CP10 Zone; Bukry and Snavely, 1988; Wells 
and others, 2000, 2014). Sedimentary structures and 
lithology indicate deep marine to nonmarine deposi-
tional setting (Heller and Ryberg, 1983; Ryberg, 1984; 
Niem and Niem, 1990; Wells and others, 2000).

Unconformity

SILETZ TERRANE 

Tesr	 Siletz River Volcanics (Paleocene and lower Eo-
cene)�— Basaltic lava flows including pillow lava, pil-
low breccia, breccia, columnar-jointed flows, and 
thin interbeds of sedimentary rocks exposed in the 
southeastern part of the Coquille 7.5′ quadrangle 
(Plate 2). Typical hand samples of the basalt are dark 
gray (N3) to black (N1), aphyric to plagioclase and/
or augite (ophitic) phyric, with a fine to medium 
grained, crystalline to glassy groundmass. Locally,  
the rock may be amygdaloidal and may contain dis-
seminated sulfide minerals. Sedimentary interbeds of 
the Roseburg Member (upper Paleocene to lower Eo-
cene; Wells and others, 2000) of the Siletz River Vol-
canics are present locally but not mapped separately. 
Thickness of the unit in the map area is unknown but 
may be up to a few hundred meters (~1,000 feet). Es-
timates of total thickness of the volcanic pile, con-
ducted on the basis of geophysics outside the map 
area near latitude 44ºN, range from roughly 12,000 
m (40,000 ft; Figure 10 of Fleming and Tréhu, 1999) 
to 15,000 m (50,000 ft; Figure 6 of Snavely, 1987). 

The unit is assigned a Paleocene and early Eocene 
age on the basis of eruptive ages for the Siletz terrane 
ranging from 56 to 49 Ma (Wells and others, 2014). 
Duncan (1982) reported four nearby basalt localities 
have Paleocene whole-rock, K-Ar radiometric dates 
(of uncertain quality) of 60.0 ± 1.7 Ma (4.3 km [2.7 
mi] outside the study area in the McKinley 7.5′ quad-
rangle), 61.7 ± 3.6 Ma (1.63 km [1.0 mi] east of the 
study area in the McKinley 7.5′ quadrangle), 59.2 ± 
2.8 Ma (9.4 km [5.8 mi] north-northeast of the study 
area in the Allegany 7.5′ quadrangle), and 61.5 ± 1.6 
Ma (12.0 km [7.5 mi] south-southeast of the study 
area in the Bridge 7.5′ quadrangle). Lava flows in the 
study area were emplaced in submarine environ-
ments. The marine origin, rock chemistry, and basal-
tic provenance of coeval sediment suggest that these 
rocks are ocean island, plateau, or mid-ocean ridge 
basalts (MORBs). 

Faulted terrane boundary

SIXES RIVER TERRANE

Fulmar subterrane�— Arkosic sandstone and sandstone- 
and/or mudstone-matrix mélange. Distinguished 
from other subterranes of the Sixes River terrane by 
the presence of lower Eocene arkosic sandstone of 
Fivemile Point (Tefm) (Snavely and others, 1980, as 
cited by Snavely, 1987). Equivalent, in part, to the 
Fulmar terrane of Snavely and others (1982) and 
Howell and others (1985). 
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Tefm	 sandstone of Fivemile Point (lower Eocene)�— Well-
bedded sandstone with minor grit, black mudstone, 
pebbly sandstone, conglomerate, and shale exposed 
along the western edge of the map area between Bill 
Peak on the south and Fivemile Point on the north 
(Plates 1 and 3). The unit is also recognized in off-
shore wells including the Pan American Coos Bay 
No. 1 Well, located west of Coos Bay, and the Union 
Oil Company's Fulmar No. 1 Well, located west of 
Florence (Snavely and others, 1982). These rocks are 
best exposed at the type section at Fivemile Point on 
the coast (Figure 8; Plate 3) and more recent roadcuts 
farther inland. Fresh rocks in the unit are typically 
very light gray (N8) to medium gray (N5). Sandstone 
is typically a poorly to moderately sorted, very fine- 
to coarse-grained arkosic wacke, with very minor 
amounts of mica. Black, green, white, and red chert 
grains are common. Geochemical analysis (XRF) 
of a sandstone sample at Fivemile Point indicate 
an arkosic wacke composition, with major element 
concentrations of 71.54 weight percent SiO2, 13.27 
weight percent Al2O3, 5.11 weight percent FeO*, and 

1.42 weight percent K2O and trace element concen-
trations of 109 ppm Zr, 5.1 ppm Nb, 23 ppm Y, 17 
ppm La, and 29 ppm Ce (Table 3; Plate 3; Appen-
dix, sample 14 SCJ 14). Conglomerate and sandstone 
beds exposed in many outcrops contain distinctive, 
fine-grained, cream-colored sedimentary clasts (?) or 
recycled concretions (?) (Figure 9). Individual sand-
stone beds typically range from 3 cm (1.2 in) up to 1 
m (3.3 ft) thick and may contain multiple fining up-
ward cycles. Sedimentary structures include graded 
bedding, plane laminations, occasional scoured low-
er surfaces, and ellipsoidal concretions that parallel 
bedding. Sections of steeply dipping beds are broadly 
warped, suggesting that at least two folding events 
have deformed the unit (Figure 8). The greatest mea-
surable thickness of the formation is at Fivemile 
Point, where more than 420 m (1,378 ft) is exposed 
at the point and just offshore (Figure 8a). Snavely and 
others (1982) recorded 2,225 m (7,300 ft) of Penutian 
sandstone in the Union Oil Co. Fulmar No. 1 well, 
which they correlate to the sandstone of Fivemile 
Point.

Figure 8. (a) Sandstone of Fivemile Point (Tefm). (a) Google Earth™ image showing steeply dipping, overturned sandstone and mudstone turbidite 
beds in the vicinity of Fivemile Point in the Bullards 7.5′ quadrangle (Plate 3). The sandstone is intruded by a series of bedding parallel mafic 
dikes (Tbi) whose locations are indicated by white arrows. White X shows the location of the photograph in B. Scale bar in bottom-center part 
of the image is 50 m (164 ft) wide. (b) Steeply east-dipping, overturned sandstone and mudstone turbidite beds forming Fivemile Point (WGS84 
geographic coordinates: 386546mE., 4786133mN.). Brown-weathering, bedding-parallel mafic dike is shown by white dashed lines. The site 
marked by X and labeled 14 SCJ 14 is the location of a 206Pb/238U detrital zircon age sample. Scale bar in bottom-left part of the image is 5 m (16.4 

ft) wide. View in the photograph is looking north. 
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Table 3. Representative X-ray fluorescence analyses for rocks in the Bandon, Coquille, and Sunset Bay areas.

Sample No. 79 SCJ 13 80 SCJ 13 SR13-LV SR13-UQ 71MWJ07 2W039 B-24-9/14 14 SCJ 14

Map No. B1 B2 na na na na BP1 B3

Quadrangle Bullards Bullards Myrtle Point Roseburg 
West

Corvallis Roseburg 
East

Bill Peak Bullards

Terrrane Group Sixes River 
terrane

Sixes River 
terrane

Siletz  
terrane

Siletz  
terrane

Siletz  
terrane

Siletz  
terrane

Sixes River 
terrane

Sixes River 
terrane

Formation nd nd Siletz River 
Volcanics

Siletz River 
Volcanics

Siletz River 
Volcanics

Siletz River 
Volcanics

Fulmar 
subterrane 

Fulmar 
subterrane 

Map Unit Tbi Tbi na na na na KJss Tefm
UTM N (NAD 83) 4785818 4786155 4774684 4781843 4933056 4785487 4763292 4786199

UTM E (NAD83) 386626 386543 406666 463969 457650 477732 392968 386499

Oxides, weight percent
SiO2 48.42 44.82 48.87 49.70 48.34 48.35 69.59 71.54
Al2O3 15.13 14.65 14.72 14.14 15.91 14.43 12.18 13.27
TiO2 1.95 2.13 1.77 1.94 1.59 1.88 0.64 0.59
FeO* 11.99 12.76 11.56 12.36 11.49 11.26 5.94 5.11
MnO 0.18 0.51 0.19 0.20 0.18 0.55 0.11 0.09
CaO 10.87 14.66 12.66 11.82 12.94 12.51 3.23 1.81
MgO 7.95 7.11 7.52 6.87 7.19 7.52 3.93 2.85
K2O 0.20 0.17 0.18 0.22 0.15 0.52 1.92 1.42
Na2O 3.11 2.95 2.36 2.57 2.04 2.48 2.29 3.21
P2O5 0.21 0.22 0.17 0.18 0.17 0.50 0.17 0.12
LOI 3.69 7.87 3.54 4.51 4.72 nd 3.43 2.61
Trace elements, parts per million
Ni 85 82 100 90 112 nd 76 88
Cr 139 93 300 160 313 nd 167 183
Sc 33 42 45 43 40 nd 13 14
V 323 416 367 386 330 nd 135 123
Ba 62 81 49 48 15 nd 487 429
Rb 4.7 3.8 2 2 <0.5 nd 55.2 40.2
Sr 210 225 192 190 183 nd 135 160
Zr 115 110 103 106 92 nd 125 109
Y 34 36 24.8 26.1 25.1 nd 23 23
Nb 10.3 8.4 7.9 9 6.5 nd 8.6 5.1
Ga 18.7 18.8 21 20 16.8 nd 14.9 15
Cu 89 79 180 180 140 nd 39 39
Zn 73 106 90 110 85 nd 92 81
Pb <1 <1 <5 <5 2 nd <1 2
La 10 10 8.26 8.28 9 nd 22 17
Ce 26 25 21.4 20.6 17 nd 38 29
Th 2.1 2.7 0.71 0.66 1.6 nd 16.7 7.2
U <0.5 0.5 0.23 0.2 nd nd <0.5 0.5
Co 50 47 50 48 46 nd 23 19

Major element determinations have been normalized to a 100-percent total on a volatile-free basis and recalculated with total iron expressed as 
FeO*; nd = no data. Samples analyzed at Franklin and Marshall University. Sample 71 MWJ 07 from McClaughry and others (2010); sample 2W039 
from Wells and others (2000); samples SR13-LV and SR13-UQ from Lawrence (2014) originally reported with iron as Fe2O3; values shown here 
have been converted to FeO* and renormalized.
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The sandstone of Fivemile Point is distinguished 
from coeval strata of the Umpqua Group (Teu), which 
crop out farther east, by its arkosic wacke composi-
tion (Snavely and others, 1980). Fine-grained sedi-
mentary rocks, poorly exposed at inland localities, 
closely resemble fine-grained facies of the Umpqua 
Group (Teu), Tyee Mountain Member of the Tyee 
Formation (Tet), Middle Member of the Coaledo For-
mation (Tecm), and the beds at Sacchi Beach (Tes). 
These fine-grained rocks have been assigned to the 
sandstone of Fivemile Point on the basis of their prox-
imity to known outcrops of Fivemile Point sandstone 
and the presence of small amounts of mica (largely 
absent in coeval rocks of the Umpqua Group to the 
east, and common to abundant in the younger beds 
at Sacchi Beach and Coaledo Formation). Bedding 
patterns indicate that an angular unconformity sepa-
rates the sandstone of Fivemile Point from younger 
beds at Sacchi Beach in the northern part of the Ri-
verton 7.5′ quadrangle (Plate 3). A fault or unconfor-

mity separates the sandstone of Fivemile Point from 
an east-dipping section of Umpqua Group and Tyee 
Formation in the Bills Peak 7.5′ quadrangle (Plate 1) 
and the southern part of the Riverton 7.5′ quadrangle 
(Plate 3). 

The sandstone of Fivemile Point is assigned an ear-
ly Eocene age on the basis of microfossils collected at 
Fivemile Point and in offshore wells (David Bukry, as 
cited by Miles, 1981; Snavely and others, 1982; Sna-
vely, 1987). Rau (as cited by Snavely and others, 1982) 
assigned foraminifera collected from this unit an 
early Eocene age (Penutian Stage) and suggested de-
position occurred in middle to lower bathyal depths. 
Bukry (as cited by Snavely and others, 1982) assigned 
coccoliths an early Eocene age. Three isotopic ages 
obtained from 206Pb/238U analysis of detrital zircons 
from sandstone samples in this unit indicate a maxi-
mum depositional age ranging between the Early 
Eocene (Ypresian) and Late Cretaceous (Turonian/
Coniacian). A sandstone sample from the  Fivemile 
Point type section yielded 97 detrital zircons with 
peak age populations at 92, 99, 108, 120, 158, 201, 
320, and 1,365 Ma (Plate 3; Appendix, sample 14 SCJ 
14). The 10 youngest zircons analyzed from sample 
14 SCJ 14 range from 87.5 ± 2.5  Ma to 99.1 ± 2.5 Ma, 
with the youngest coherent peak population of seven 
grains defining a maximum depositional age of ca. 
92 Ma (Late Cretaceous [Turonian/Coniacian]) for 
this sample. A second sandstone sample from the ex-
posures along Bill Creek yielded 105 detrital zircons 
with peak age populations at 54, 98, 112, 152, 195, 
268, and 329  Ma (Plate 1; Appendix, sample 212-
12-1). The 10 youngest zircons analyzed from sample 
212-12-1 range from 52.3 ± 1.2  Ma to 96.8 ± 2.5 Ma, 
with the youngest coherent peak population of four 
grains defining a maximum depositional age of ca. 54 
Ma (Early Eocene [Ypresian]) for this sample. A third 
sandstone sample from the exposures near Parkers-
burg along the Coquille River yielded 95 detrital zir-
cons with peak age populations at 89, 95, 118, 152, 
171, and 191 Ma (Plate 3; Appendix, sample 115-15-
1). The 10 youngest zircons analyzed from sample 
115-15-1 range from 67.7 ± 1.4  Ma to 91.3 ± 1.8 Ma, 
with the youngest coherent peak population of 10 
grains defining a maximum depositional age of ca. 
89 Ma (Late Cretaceous [Turonian/Coniacian]) for 
this sample.

Mafic dikes (Tbi), with chemical compositions 
similar to that of the Siletz River Volcanics (Table 3), 

Figure 9. Distinctive light-colored clasts in quarry blocks of sandstone 
of Fivemile Point (Tefm) (WGS84 geographic coordinates: 389690mE., 

4771684mN.). Hand lens for scale is 2 cm (0.8 in) wide.
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intrude the sandstone at Fivemile Point. This strati-
graphic relationship suggests that the Sixes River ter-
rane may have amalgamated with the Siletz terrane 
before mafic volcanism in the Siletz terrane stopped 
completely.

Unconformity

KJs	 mélange of Sixes River (Upper(?) Cretaceous to 
Jurassic(?))�— Mudstone- and/or sandstone-matrix 
mélange with infolded sections of mudstone and/or 
sandstone turbidites and other blocks of various li-
thologies. A Late (?) Cretaceous to Jurassic age has 
been determined on the basis of ages of included 
blocks (Blake and others, 1985) and on calcareous 
nannofossils reported by Miles (1981) from the Flor-
as Creek drainage (south of the study area). Outside 
the study area, along the coast, south of Bandon, the 
Fulmar subterrane contains abundant blocks of glau-
cophane schist (Wiley and others, 2014). Locally di-
vided to show the lithologies of blocks including:

KJss 	 sandstone�— Medium- to coarse-grained 
sandstone, grit, and pebbly sandstone. Sand-
stone in this unit, sampled from the quarry 
atop Bill Peak is very light gray (N8) to medium 
gray (N5), poorly to moderately sorted, very 
fine- to coarse-grained arkosic wacke, with 
very minor amounts of mica. Black, green, 
white, and red chert grains are common. The 
sandstone is typically calcite cemented with 
calcite veins and patches. Complementary 
geochemical data (XRF) for a sandstone sam-
ple at Bill Peak indicate an arkosic wacke com-
position, with major element concentrations 
of 69.59 weight percent SiO2, 12.18 weight 
percent Al2O3, 1.92 weight percent K2O, and 
5.94 weight percent FeO* and trace element 
concentrations of 125 ppm Zr, 23 ppm Y, 8.6 
ppm Nb, 22 ppm La, and 38 ppm Ce (Table 
3; Plate 1; Appendix, sample B-24-9/14). Iso-
topic ages obtained from 206Pb/238U analysis 
of detrital zircons from a sandstone sample 
from the Bill Peak quarry yielded 86 detrital 
zircons with peak age populations at 119, 140, 
and 161  Ma (Plate 1; Appendix, sample B-24-
9/14). The 10 youngest zircons analyzed from 
sample B-24-9/14 range from 114.3 ± 2.9 Ma 

to 117.9 ± 2.6 Ma, with the youngest coherent 
peak population of 36 grains defining a maxi-
mum depositional age of ca. 119 Ma (Early 
Cretaceous [Aptian]) for this sample.

KJsv 	 volcanic and meta-volcanic rock�— Mafic 
volcanic rock, with some blocks metamor-
phosed to greenschist facies. Samples ob-
tained from flow and intrusive blocks in this 
unit have spilitic (Le Maitre and others, 2004) 
chemical compositions with 50.6 to 51.22 
weight percent SiO2, 6.53 to 7.53 weight per-
cent MgO, and 4.49 to 4.64 weight percent 
Na2O (Wiley and others, 2014).

KJsc	 chert�— Grayish green (10GY 5/2), gray-
ish blue green (5BG 5/2), brown (5YR 2/2), 
black (N1), medium gray (N5), and red (5R 
4/6) chert. Blocks include those that are man-
ganiferous, contain radiolaria, or are banded. 
The unit includes blocks of chert-pebble to 
chert-cobble conglomerate with a chert ma-
trix. Chert blocks are assigned an Early Cre-
taceous and Late Jurassic age on the basis of 
ages reported from the Sixes River terrane by 
Blake and others (1985).

KJcg	 conglomerate�— Pebble and cobble conglom-
erate. Blocks may contain distinctive clasts of 
limestone, serpentine, or blueschist that indi-
cate provenance related to the mélange. 

KJsm	 other metamorphic rock�— Grayish green 
(10GY 5/2), fine-grained meta-volcanic rocks, 
fine-grained sandstone, and siltstone contain-
ing actinolite, chlorite, and/or epidote sug-
gesting metamorphism to greenschist facies.

KJsp	 serpentinite and meta-serpenti-
nite�— Dusky blue green (5BG 3/2) serpenti-
nite and meta-serpentinite and serpentinized 
ultramafic rocks. 

KJst	 siltstone�— Silicified siltstone. 

KJm	 marble�— White (N9), coarsely crystalline 
marble.

KJsg 	 garnet schist�— garnet-bearing schist.
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KJsx	 mélange blocks, undivided�— Mélange 
blocks recognized on the basis of topographic 
expression using 1-m lidar DEMs, but not 
sampled or visited in the field.

ROCKS THAT INTRUDE THE FULMAR 
SUBTERRANE OF THE SIXES RIVER TERRANE

Tbi	 Intrusive rocks (lower Eocene)�— Aphyric to micro-
porphyritic basaltic dikes exposed at Fivemile Point 
in the western part of the map area (Plate 3). Dikes 
exposed at Fivemile Point and in sea stacks just to the 
south intrude the sandstone of Fivemile Point (Tefm) 
along bedding planes (N 15° W, 60° NE).

Typical hand samples are black (N1) to dark gray 
(N3), and aphyric to microporphyritic, containing 
sparse subhedral plagioclase microphenocrysts <1 
mm (0.04 in) across distributed within a fine-grained 
groundmass. Samples obtained from the dikes at 

Fivemile Point have a tholeiitic basaltic chemical 
composition of MORB affinity with 44.82 to 48.42 
weight percent SiO2, 14.65 to 15.13 weight percent 
Al2O3, 1.95 to 2.13 weight percent TiO2, 11.99 to 
12.76 weight percent FeO*, 7.11 to 7.95 weight per-
cent MgO, and 0.17 to 0.20 weight percent K2O (Ta-
ble 3; Appendix, samples 79 SCJ 13 and 80 SCJ 13). 
The basalt has characteristically low incompatible 
trace element concentrations for large-ion lithophile 
elements (LILE) with 62 to 81 ppm Ba, 3.8 to 4.7 ppm 
Rb, and 210 to 225 ppm Sr, and low concentrations 
of the light rare earth elements (LREE) with 10 ppm 
La and 25 to 26 ppm Ce. The unit is assigned a lower 
Eocene age on the basis of stratigraphic relationship, 
intruding the lower Eocene sandstone of Fivemile 
Point and upper limit of age range of chemically sim-
ilar Siletz River Volcanics.

Faulted terrane boundary
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STRUCTURAL GEOLOGY 

Geologic structure along the southern Oregon coast is 
defined by the mapped distribution of geologic units, faults, 
topographic lineaments (as observed in 1-m lidar DEMs), 
folds, and bedding attitudes (Appendix). Primary structural 
features (e.g., slickensides or fault breccia) are common in 
mélange matrix and less common in other lithologies. Fault 
zones are best exposed along sea cliffs, stream banks, road-
cuts, and rock pits. Along most faults the relative amount of 
offset is not well constrained, as few stratigraphic piercing 
points have been recognized and lithologies on opposite 
sides of fault zones are often indistinguishable. Only locally 
along the coast and in coal mines is the relative amount of 
offset well constrained by offset geologic units. 

The complex geologic structure of this part of the south-
ern Oregon coast records Jurassic and younger develop-
ment, amalgamation, accretion, and subsequent deforma-
tion and displacement of tectonostratigraphic terranes that 
now form the Cascadia margin of southern Oregon (Figure 
4). No simple regional pattern of structure can easily be 
portrayed for the southern Oregon coast, but individual 
domains and phases of deformation can be discerned from 
careful mapping of bedrock and surficial geology. Each of 
the tectonostratigraphic terranes that underlie the study 
area displays: 1) its own structural history prior to amalga-
mation, 2) structural regimes related to amalgamation and/
or accretion, and 3) post-accretionary structural modifica-
tions that are shared and recorded by the younger overlap 
sequence. As with most terrane models, the one described 
here (adapted from Blake and others, 1985; Wiley and 
others, 2014) assumes separate early histories for regions 
with distinct stratigraphy. However, we recognize that 
some of these rock packages may have originated as adja-
cent provinces in complex tectonic settings.

Two bedrock terranes underlie the map area: the Sixes 
River terrane and the Siletz terrane. The Sixes River terrane 
has been divided into three subterranes (Wiley and others, 
2014), two of which crop out in or near the map area. The 
Fulmar subterrane crops out west of the Fulmar fault, and 
the Whitsett subterrane is suspected to be present at depth 
east of the Fulmar fault (see map plates). The Siletz terrane 
also lies east of the Fulmar fault and is thrust beneath the 
Whitsett subterrane to the south. 

Sixes River terrane
The Sixes River terrane includes an extensive mudstone- 
and fine sandstone-matrix mélange (KJs) that contains dis-
tinctive blocks of blue greenschist, blueschist, and garnet-

bearing schist as well as many other lithologies. The blocks 
include lithologies that represent diverse environments 
including subduction zone depths of more than 15 km (9.3 
mi) (blueschist), spreading centers, and volcanic arc(s). 
Wiley and others (2014) tentatively divided the Sixes River 
terrane into three subterranes thought to be juxtaposed 
along north-northwest-trending faults. The close relation-
ship between these three subterranes is indicated by the 
presence of blueschist and garnet-bearing schist blocks 
in each, a lithologic combination that is relatively rare in 
southern Oregon. Rocks of the Whitsett (eastern) subter-
rane crop out 15 km (9.3 mi) east-southeast of Coquille 
(Plate 2) and are likely present at depth beneath the south-
eastern part of the map area. The Whitsett subterrane  
includes mélange overlain by Cretaceous (?) sandstone 
and conglomerate and lower Eocene volcanic sandstone. 
Exotic blocks enclosed in mélange of the Whitsett subter-
rane include the Whitsett Limestone lentils of Diller (1898), 
exposed a few miles south of Roseburg, that were originally 
deposited at low or southern latitudes (Sliter, 1984). West 
of the Fulmar fault, mélange (KJs) of the Fulmar subter-
rane (Plates 1 and 3) includes Cretaceous and Jurassic age 
blocks and is unconformably overlain by deformed arkosic 
turbidites of the lower Eocene sandstone of Fivemile Point 
(Tefm) (Snavely and others, 1980; Snavely, 1987). Rocks 
of the western or Cape Blanco subterrane lie outside the 
map area to the south and include younger, nonmicaceous, 
middle Eocene sandstone that appears to be incorporated 
in the mélange matrix. The distribution of radiometric and 
fossil ages in the mélange and the overlap sequences, as well 
as the similarity of the exotic lithologies across the terrane, 
suggests that Sixes River subterranes reflect westward-
younging mélange formation in otherwise similar settings. 

During or shortly after the late stages of mélange forma-
tion, the lower Eocene sandstone of Fivemile Point (Tefm) 
was deposited on, incorporated into, or faulted against the 
Fulmar subterrane. Snavely and others (1980) recognized 
this unit where it was sampled by oil and gas wells off-
shore to the north and noted that strata at Fivemile Point 
were similar. Outcrops farther inland are widely separated, 
and lateral continuity is uncertain. At Fivemile Point, dips 
in the sandstone range from steep to overturned (Plate 3; 
Figure 8b). At Bill Peak, massive steeply dipping sandstone 
that is chemically indistinguishable from the sandstone of 
Fivemile Point (sampled at Fivemile Point itself ) juts from 
the mélange, not unlike an exotic block. Other sandstone, 
pebbly sandstone, grit, and pebble conglomerate occur-
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rences in the mélange in that area appear to be similar. The 
sandstone of Fivemile Point (Tefm) has not been recognized 
in the other two subterranes.

The Fulmar and Whitsett subterranes, as well as the 
Siletz terrane to the north and east and several terranes 
south of the Canyonville fault, are overlapped by micaceous 
sandstone including the Tyee (Tet) and Coaledo Formations 
(Tecl, Tecm, Tecu) and the beds of Sacchi Beach (Tes). These 
three formations are as old, or older than, fossils recovered 
from mélange in the Cape Blanco (western) subterrane of 
the Sixes River terrane. This suggests that non-micaceous 
sandstone deposition and mélange formation was occur-
ring in the Cape Blanco subterrane to the south and west 
while the Whitsett and Fulmar subterranes were being 
buried by micaceous sandstone farther north and east. 

South of the study area the Picket Peak terrane forms a 
regionally extensive structural nappe that includes ultra-
mafic rocks (serpentinite) and the Colebrooke Schist (Cole-
man, 1972; Blake and others, 1985; Cashman and Cashman, 
1989; Katrib, 2006). These rocks overlie mélange assigned 
to the Cape Blanco and Fulmar subterranes of the Sixes 
River terrane (Blake and others, 1985; Wiley and others, 
2014) as well as several terranes that are present south of 
the Canyonville fault. The thrust fault that places the Cole-
brooke Schist over these terranes postdates their juxtaposi-
tion along the western extension of the Canyonville fault 
zone (Figure 4).

Mélange with blueschist, garnet-bearing schist, and 
limestone blocks is not present immediately south of the 
Canyonville fault. However, limestone blocks that origi-
nated south of the equator occur in a similar blueschist 
bearing mélange near Laytonville, California (Tarduno and 
others, 1990), suggesting that terranes related to the Sixes 
River terrane may be present much farther to the south.

Siletz terrane
The Siletz terrane (Silberling and others, 1987) or Siletzia 
(Howell and others, 1985) consists of a sequence of oce-
anic basalt, less common diabase, minor gabbro and related 
intrusive rocks, and interlayered and overlying sedimen-
tary rocks. It forms the basement for much of western 
Oregon and Washington north of the Canyonville fault. 
Ages for the oceanic basalt range from late Paleocene to 
early Eocene (Sloan and others, 2003; Wells and others, 
2014). Sedimentary rocks that overlie the basalt, as well as 
most of those that are interlayered with the basaltic lava, 
are lower Eocene in age. The oceanic basalt sequence in 
the study area was originally mapped by Diller (1901), was 
later considered part of the Roseburg Volcanics (Baldwin, 

1974), and has more recently been assigned to the Siletz 
River Volcanics (Tesr) with the name Roseburg Member 
applied to associated sedimentary rocks (Wells and others, 
2000). Exposures of the volcanic sequence lie on the east-
ern and western margins of the Oregon Coast Range north 
of the Wildlife Safari fault, the terrane boundary between 
the Siletz and Sixes River terranes (Figure 4). The axis of 
the Oregon Coast Range is largely underlain by younger 
Paleogene sedimentary rocks of the Tyee Basin that lie atop 
the Siletz River Volcanics. To the south these sedimentary 
rocks lap across the Siletz terrane and adjacent Mesozoic 
terranes. The presence of this upper lower Eocene overlap 
sequence indicates a late early Eocene age for juxtaposition 
of the Siletz terrane and older Mesozoic terranes nearby.

Within the study area, a sequence of basaltic pillow 
lava, lava flows, volcanic breccia, and minor interlayered 
sedimentary rock crops out in the southeastern part of the 
Coquille quadrangle (Plate 2). Geochemistry of the lava is 
reported by Lawrence (2014). This is overlain on the east 
by a sequence of mudstone and fine sandstone dominated 
turbidites. The volcanic rocks appear to be truncated to the 
south beneath alluvium that fills the Coquille River Valley. 
On the west side of the volcanic exposures, rocks older than 
the Coaledo Formation are absent, suggesting that this con-
tact is also faulted. Although not labeled as a fold on the 
map, the overall nature of the exposures suggests a fault-
ed anticline with Siletz River Volcanics at its core. Such a 
relationship is similar to that shown by Allen and Baldwin 
(1944), who drew the Norway anticline in thin bedded tur-
bidites truncated by volcanic outcrops in the Myrtle Point 
quadrangle.

Terrane bounding faults
South of the study area the Sixes River terrane is faulted 
against several terranes along the Canyonville fault (Figure 
4). An early phase of motion on this fault produced right 
lateral offset of the Yolla Bolly terrane prior to deposition of 
lower Eocene strata that lap across the fault and after forma-
tion of the mid-Cretaceous (Albian to Cenomanian, 123 to 
93.9 Ma; Sliter, 1984) Whitsett Limestone Lentils (blocks) 
of Diller (1898) in the Whitsett subterrane of the Sixes River 
terrane. Poorly dated Upper Cretaceous or lower Paleo-
gene sandstone, pebbly sandstone, and conglomerate crop 
out north of the Canyonville fault near Winston (Wells and 
others, 2000) and east of Tenmile (Wiley and Black, 1994), 
where they lie on or are intercalated in Whitsett subterrane 
mélange. A late phase of motion on the Canyonville fault 
cuts the Cape Blanco subterrane of the Sixes River terrane 
which contains lower middle Eocene fossils.
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The northern extension of the Battle Rock–Whaleshead 
fault zone is inferred to truncate the Sixes River terrane 
and the extreme western end of the Canyonville fault south 
of the map area between Garrison Lake and Cape Blanco 
(Figure 4; Wiley and others, 2014). 

The Colebrooke Schist of the Pickett Peak terrane struc-
turally overlies the Sixes River terrane north of the Can-
yonville fault and structurally overlies the Gold Beach and 
Yolla Bolly terranes south of the Canyonville fault. It is not 
clear if the low-angle fault that separates them is extension-
al or compressional. Unlike the terranes below this fault, 
the Pickett Peak terrane does not appear to be apprecia-
bly offset across the Canyonville fault. Although this may 
be due to the low-angle orientation of the fault contact 
beneath the schist, emplacement of the schist postdates 
much of the movement along the Canyonville fault.

The Wildlife Safari and related faults east of the study 
area separate the Whitsett subterrane of the Sixes River ter-
rane on the south from the Siletz terrane on the north. The 
fault is interpreted as a thrust that places the Siletz terrane 
beneath the Sixes River terrane (Wells and others, 2000). 
The eastern and northern limits of the Siletz terrane lie far 
outside the study area.

The Sixes River terrane appears to be thrust beneath 
the Snow Camp terrane (Coast Range ophiolite) along a 
northeast-trending fault (and fenster) between Canyonville 
and Roseburg (Blake and others, 1985). The Snow Camp 
terrane and its bounding faults separate the Sixes River 
terrane from the Yolla Bolly terrane (Dothan Formation) 
throughout the region.

Younger (post-amalgamation) deformation

High-angle faults
Rocks within the map area are offset by a number of Eocene 
and younger high-angle, north-northwest- and east-north-
east-trending fault zones that crosscut older features. High-
angle faults include those with strike-slip, oblique strike-
slip, reverse, and normal displacement. A number of these 
structures in the study area are mapped as generic faults 
with an unknown sense of slip as few stratigraphic piercing 
points are preserved (see map plates). Many of the major 
high-angle fault and shear zones, including the Fulmar fault 
and Sunset Bay fault zone, are inferred to have an impor-
tant strike-slip component on the basis of the intensity of 
shearing over wide areas, attitudes of many small-scale 
folds and slickensides, relatively straight boundaries, and 
heterogenous structural mixing of rock types. A similar 
dextral (right-lateral) slip component is indicated on sev-

eral coastal fault zones south of the map area (Howard and 
Dott, 1961; Kaiser, 1962; Bourgeois and Dott, 1985; Kelsey, 
1990; McClaughry and others, 2013) including the Battle 
Rock–Whaleshead, Brush Creek, Pistol River, and East 
Boundary faults (Howard and Dott, 1961). North-trending, 
high-angle fault zones that parallel the coast may be pres-
ent in the project area beneath the terrace deposits or lie 
offshore. 

Onshore, many of the high-angle fault zones are located 
along valleys or correspond, in part, to the mapped distri-
bution of large landslide deposits, debris-flow gullies, or 
fault-line ridges. Along the coast and farther offshore, high-
angle fault zones and shear zones are recognized by linear 
trains of sea stacks. In places the marine terraces appear to 
be offset. While some of these offsets may be former sea 
cliffs cut at the backs of terraces, others coincide with linea-
ments in bedrock valleys that are not likely associated with 
terrace formation and are probably young faults. 

Several major, named examples of high-angle fault zones, 
including the Sunset Bay fault zone and Seven Devils fault 
zone in the northern part of the map area and the Fulmar 
fault extending between Fivemile Point and Bill Peak, cut 
across the project area. These fault zones represent major 
structural zones along the coast and are discussed further 
in the following sections.

Fulmar fault
The Fulmar fault (Plates 1 and 3) is a north-northeast-
trending high-angle strike-slip fault that was first identified 
offshore by Snavely and others (1980) and subsequently 
depicted as a terrane boundary between the Fulmar terrane 
(our Fulmar subterrane of the Sixes River terrane) to the west 
and Siletzia to the east (Howell and others, 1985; Snavely, 
1987). The existence of the Fulmar fault was inferred from 
litho-stratigraphic contrasts between lower Eocene rocks 
recovered from offshore oil and gas wells. Wells drilled to 
the west contain lower Eocene arkosic wackes, while those 
drilled to the east contained lower Eocene volcanic wackes 
and volcanic rocks (Snavely and others, 1982). Snavely and 
others (1980) recognized onshore equivalents of the strata 
in the eastern wells in the Siletz terrane (lower part of the 
Umpqua Group [Teu] and Roseburg Member of Siletz River 
Volcanics [Tesr]) and onshore equivalents of the strata in 
the western wells at Fivemile Point. We interpret the fault 
that separates outcrops of the sandstone of Fivemile Point 
(Tefm) on the beach north of Fivemile Point from the beds 
at Sacchi Beach (Tes) to be a strand of the Fulmar fault. This 
interpretation predicts that oceanic basalts of the Siletz ter-
rane underlie most of the lower to middle Eocene overlap 
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sequence (upper part of Umpqua Group [Teu], Tyee For-
mation [Tet], Coaledo Formation (Tecl, Tecm, Tecu), and 
beds at Sacchi Beach [Tes]), east of Fivemile Point (Plates 
1, 2, and 3). Gravity, seismic, and magnetic anomalies cross 
the coastline near this location and continue inland to the 
south-southeast. The easternmost anomalies have been 
interpreted as representing a steeply west-dipping trunca-
tion of dense, relatively strongly magnetized oceanic basalt 
of the Siletz River Volcanics (Fleming and Tréhu, 1999). 
Inland, the fault is interpreted to have several strands with 
the main strand lying along the course of the Coquille River 
and trending south-southeast into the Bill Peak 7.5′ quad-
rangle (Plates 1 and 3). Wiley and others (2014) interpreted 
the Fulmar fault to be the boundary between the Fulmar 
and Whitsett subterranes of the Sixes River terrane. Snave-
ly (1987) inferred a right-lateral strike-slip sense of motion 
based on correlation of the sandstone of Fivemile Point 
with arkosic wackes of similar age in California. Right lat-
eral offset on the Fulmar fault would be consistent with the 
Siletz terrane being thrust beneath the Sixes River terrane 
east of the Fulmar fault. Several younger cross faults cut the 
Fulmar fault in the map area (Plates 1 and 3).

Seven Devils fault zone
The Seven Devils fault zone includes several strands of 
N50°W-trending, northeast-dipping high-angle reverse 
faults that cut both bedrock and surficial geologic units at 
the south end of Sacchi Beach (Plate 4). Major strands in 
the fault zone may extend inland to the Seven Devils mine 
area (4 km [2.5 mi] southeast), where Griggs (1945) iden-
tified a northwest-trending fault offsetting Seven Devils 
terrace sediments (Qmtd). McInelly and Kelsey (1990) sug-
gested that offset in the Seven Devils fault zone occurred 
along bedding-plane flexural-slip faults on the basis of 
inferred coplanarity of fault strands and bedding plane ori-
entation, and a reverse sense of offset. Northeast-dipping 
strands in the Seven Devils fault zone are oriented approxi-
mately parallel to the local strike of bedding, but bedrock 
units (Tes, Tecl) in the vicinity of the fault zone dip 30° to 79° 
to the southwest. The observed non-coplanar relationship 
between fault planes and bedding at Sacchi Beach indicates 
that fault slip is not along bedding planes but crosscuts 
it. Latest movement in the fault zone occurred following 
deposition of the Seven Devils terrace sediments (Qmtd; 
ca. 125 ka) and prior to cutting of the Pioneer terrace sedi-
ments (Qmtp; ca. 105 ka), which are not offset by the fault 
zone (McInelly and Kelsey, 1990).

Sunset Bay fault zone
Wavecut benches between Cape Arago and Sunset Bay, in 
the Cape Arago 7.5′ quadrangle, reveal a complex system of 
closely spaced, N60° to N80°W-trending, strike-slip faults 
(e.g., Sunset Bay fault zone) that run transverse to locally, 
steeply eastward-dipping strata (Plate 4). Separate strands 
along the fault zone are identified on the coast by the offset 
of geologic contacts, offset of key marker beds within the 
Lower Member of the Coaledo Formation, the common 
presence of drag folds, pervasive shearing in some bed-
rock outcrops, lines of boulders in small trenches eroded 
along fault zones, and larger topographic lineaments recog-
nized in a variety of imagery (1-m lidar DEMs, 2011 NAIP 
digital orthophotos, Google Earth™). The continuation of 
fault strands inland, where exposure is poor, is less clear. 
Individual fault strands and numerous associated splays 
have accommodated lateral offset ranging from several 
meters (tens of feet) to ≥ 140 m (≥ 460 ft) of offset of the 
contact between the Lower and Middle Members of the 
Coaledo Formation (Tecl, Tecm) across Sunset Bay (Plate 4). 
Some component of oblique slip along some of the west-
northwest-trending fault strands between Cape Arago and 
Sunset Bay is indicated by the orientation of drag folds and 
by previous workers who indicated vertical movement on 
a number of these faults (Allen and Baldwin, 1944; Ehlen, 
1967; Rooth, 1974). 

Thrust faults
A suite of thrust faults has been mapped that generally par-
allel and locally coincide with the axes of large folds (Plates 
2 and 3). These faults are rarely seen in the field; they have 
been mapped on the basis of variations in measured bed-
ding and apparent unit thickness.

Folding
At least four phases of folding have affected the area since 
the Siletz and Sixes River terranes amalgamated during 
the late early (?) or early middle Eocene. The most com-
plex and presumably oldest folds affect the lower part of 
the Umpqua Group (Teu) and possibly the sandstone of 
Fivemile Point (Tefm). Molenaar (1985) presented evidence 
from the Roseburg area that rocks of the Umpqua Group 
are tightly folded and disrupted in some areas and only 
broadly folded in others. Two mechanisms can result in this 
type of structure. The first is deformation only in wide but 
restricted zones that likely reflect differential movement of 
large bedrock blocks. The second relates to the tendency 
of fine-grained, thin-bedded facies such as mudstone and 
thin-bedded turbidites to deform at shorter wavelengths 



Oregon Department of Geology and Mineral Industries Open-File Report O-15-04	 39

Geologic Map of the Southern Oregon Coast between Bandon, Coquille, and Sunset Bay, Coos County, Oregon

than coarse-grained facies like thick bedded sandstone. 
Bedding measurements suggest that in the study area a sig-
nificant angular unconformity separates the older tightly 
folded rocks from younger, more broadly folded strata in 
the overlap sequence. However, in one area, relatively young 
micaceous beds at Sacchi Beach (Tes) are tightly folded and 
vertical to overturned (Figure 10). 

The second phase of folding involved the formation of 
large north-trending folds and accompanying faults. The 
overall football-shaped outline of the Coos Bay basin and 
coal field is that of a north-trending doubly-plunging syn-
clinorium. It parallels a large faulted anticlinal structure 
to the east that is cored by volcanic rocks, some of which 
are depicted in the eastern part of the Coquille quadran-
gle (Plate 2). Regionally, these structures parallel the axis 
of the Oregon Coast Range, the north-trending axis of the 
Tyee basin, and the strike of the east-dipping homocline 
that forms the Willamette Valley and the western Cascade 
Range. The largest mapped fold of this group in the study 
area is the east-tilted homocline or faulted syncline whose 
axis lies about 1.6 km (1 mi) west of Coquille, southward 
to the vicinity of Riverton, and then well into the Bill Peak 
quadrangle (Plates 1, 2, and 3). The western, eastward-dip-
ping limb of this structure extends to the vicinity of U.S. 
Highway 101 and is obvious in the Bill Peak quadrangle but 

disrupted north of the Coquille River. A second notable fold 
in this group is the north-plunging South Slough syncline 
that crops out north of the study area (Madin and others, 
1995). 

The third phase of folding is reflected in local fold-
ing and faulting of broadly folded Paleogene sedimentary 
rocks and by the absence of Oligo-Miocene sedimentary 
rocks (Tunnel Point Sandstone, sandstone of Floras Lake, 
Empire Formation, diatomite of China Creek) in the study 
area. It reflects a change from east-west directed folding to 
north-south directed folding. Like earlier folding, it seems 
likely that this phase was long-lived and complex, possibly 
involving multiple episodes and coeval faulting. A few of the 
larger named structures parallel the football-shaped out-
line of the basin. In the study area these include the north-
northeast trending Coquille basin and Pulaski arch (Plates 
1, 2, and 3). Many structures are left-stepping. Younger (?) 
structures have axes with trends that range from northeast-
southwest to east-west, to southeast-northwest. The pres-
ence of Miocene strata north and south of the study area 
suggests a broad, east-west-trending post-Miocene uplift 
or fold. The unconformity at the base of the Miocene sec-
tion in the Charleston 7.5′ quadrangle (Madin and others, 
1995) helps date and define this deformation. Left-stepping 
en echelon folds in the Bill Peak 7.5′ quadrangle (Plate 1) 
deform one of the older north-trending folds. An east-west-
trending syncline involving strata that elsewhere lap across 
the terrane boundary (upper part of the Umpqua Group 
[Teu] and Tyee Formation [Tet]) is folded into underlying 
mélange of the Sixes River terrane in the southwest corner 
of the Bill Peak 7.5′ quadrangle (Plate 1). In the Coquille 7.5′ 
quadrangle, north-northeast- to northeast-trending folds 
are more common north and east of Highway 42 (Plate 2). 
The double plunge of pre-Miocene structures toward the 
center of the Coos Bay basin nearly mirrors the post-Mio-
cene unconformity that reflects removal of most of the Bas-
tendorff Shale (Teb), Tunnel Point Sandstone, and younger 
Miocene formations between South Slough and Bandon 
(Figure 1). A similar transition from east-west directed 
folding to north-south directed folding was recognized in 
the Dothan Formation in the Brookings area to the south 
(T. J. Wiley, unpublished mapping, 2007).

The youngest folds recognized are involved in tilting of 
the circa 80 ka Whiskey Run terrace. Such post-80 ka tilt-
ing may be an ongoing process. The older, ~105 ka, Pio-
neer terrace has been folded about a southeast- to south-
trending anticlinal axis between Cape Arago and Rocky 
Point on the Coquille River (Plates 3 and 4). McInelly and 
Kelsey (1990) recognized this fold and named it the Pioneer 

Figure 10. Recumbent fold in beds at Sacchi Beach (Tes) (WGS84 
geographic coordinates: 390700mE., 4785600mN.). White dashed line 
shows bedding fabric in thinly bedded siltstone. Hammer for scale is  

~ 30 cm (12 in) long.
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Anticline. The axis of the anticline is largely parallel to the 
strike of the tilt of the Whiskey Run terrace and so may 
reflect an earlier phase of the same event. This fold may be 
broad enough that the tilted Whiskey Run terrace forms its 
western limb. The northern end of the Pioneer Anticline 
parallels, and may coincide with, the southern end of the 
Cape Arago anticline of Allen and Baldwin (1944) (Plate 
4). Well-developed fluvial terrace sets on both sides of the 
Coquille River at Coquille suggest the presence of a young, 
north-northeast-trending fault or fold (Plate 2).

Elevated marine platforms
Elevated marine platforms and terrace deposits, preserved 
along the southern Oregon coast, record non-uniform and 
spatially variable Quaternary uplift of the coastal moun-
tains. South of the study area, near Cape Blanco, uplift 
rates on the Pioneer Terrace (Qmtp) over the past 80 ky 
were estimated by Kelsey (1990) to range between 0.7 and 

1.5 mm/yr (0.7 and 1.5 m/ky). Uplift rates along the Cape 
Blanco anticline are estimated to be higher for the last 2 
ky, with rates approaching 6 to 10 mm/yr (6 to 10 m/ky; 
Kelsey, 1990). In contrast to the Cape Blanco area, Kelsey 
(1990) suggested that subsidence is occurring within 10 km 
(6 mi) north of Cape Blanco. Terrace deposits as young as 
the Pioneer Terrace (Qmtp) have been gently folded to form 
the Pioneer anticline between Cape Arago and Rocky Point 
on the Coquille River (Plates 3 and 4).

Pliocene and early Pleistocene deformation rates along 
the southern Oregon coast were probably similar to the late 
Pleistocene rates described above. Approximately 10 km (6 
mi) south of the Oregon-California border, near California’s 
High Divide, the upper Miocene and lower Pliocene Wimer 
Formation crops out at an elevation of about 720 m (2,360 
ft), while its western equivalent, the St. George Formation, 
crops out near sea level along the coast near Crescent City. 
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APPENDIX—GEOGRAPHIC INFORMATION 
SYSTEMS (GIS) DATABASE

This appendix describes the digital databases included with 
this publication. 

Geodatabase specifications
Digital data compiled for the southern Oregon coast are 
stored in an Esri-format geodatabase. The following infor-
mation describes the overall database structure, feature 
classes, and supplemental tables.

The data are stored in an Esri-formatted geodatabase 
and were created using ArcGIS version 10.1 (SP 1). The 
geodatabase contains two feature data sets: GeologicMap 
and Relationships (Figure A1). GeologicMap contains all of 
the spatially oriented data (feature classes) created for this 
project. The Relationships feature data set is used to hold all 
of the relationships created to connect or relate the supple-
mental tables to each other or to the MapUnitPolys feature 
class. 

Figure A2 shows the relationships between the tables 
and the MapUnitPolys feature class. All supplemental tables 
eventually relate to the tblMapUnit, through either a direct 
or indirect relationship. The tblMapUnit table is the only 
table with a relationship to the MapUnitPolys feature class.

MapUnitPolys

TblMapUnit TblMapSubUnit

tblRefBaseMap

tblRefConversionInfo

tblAge

tblEnvironment

tblRefGeologicInfo

tblStratigraphic

tblThickness

tblMapSubUnitColors

tblMapSubUnitHandSampleTexture

tblMapSubUnitLithology MineralComp

tblMapSubUnitOutcropMajorStructures

Figure A2. Relationships between tables and MapUnitPolys feature class in the geodatabase. 

Figure A1. Southern Oregon coast geodatabase feature data sets. 
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Geodatabase feature class specifications
Each feature class within the geodatabase has detailed 
metadata to accompany the data. Please see the metadata 
for detailed information such as process descriptions, accu-
racy specifications, and entity attribute descriptions. Figure 
A3 is provided as a summary description for each feature 
class.

Figure A3. Southern Oregon coast geodatabase feature classes.

Feature Class Name Description

Bedding This feature class represents point locations where bedding measurements were made, or were compiled from 
previous studies, along the southern Oregon coast during the course of this study. These data are also contained in 
the bedding (strike and dip) database described in more detail below.

Contacts The vector lines in this feature class denote confidence in position and nature of boundaries between rock types. 
Unconcealed contacts were used along with unconcealed faults to create map unit polygons. 

Faults These vector lines represent known fault locations along the southern Oregon coast. The existence and location 
confidence for the faults are provided in the feature class attribute table. Unconcealed faults were combined with 
unconcealed contacts to create map unit polygons.

Folds These vector lines represent known fold axis locations along the southern Oregon coast. The existence and location 
confidence for the fold axes are provided in the feature class attribute table.

GeoChemistry This feature class represents point locations where whole-rock samples have been analyzed by X-ray fluorescence 
(XRF) techniques. Includes data collected by the authors during the course of this study or compiled from previous 
studies along the southern Oregon coast. These data are also contained in the geochemistry database described in 
more detail below.

GeoChronology This feature class represents point locations where 206Pb/238U (zircon) or other 40Ar/39Ar, K/Ar, 14C, uranium series, and 
thermoluminescence (TL) isotopic ages have been obtained for rock samples along the southern Oregon coast. 
Includes data collected by the authors during the course of this study or compiled from previous studies. These data 
are also contained in the geochronology database described in more detail below.

MapUnitPolys A polygon feature class representing the geologic map units as defined by the authors.

REF_MAP This feature class depicts the southern Oregon coast study area.

WaterWells This feature class represents point locations where water wells were located along the southern Oregon coast. 
Includes data obtained by the authors from the Oregon Department of Water Resources (OWRD). These data are also 
contained in the water well database described in more detail below.
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Geodatabase table specifications

Figure A4. Southern Oregon coast geodatabase relationships. 

Table Name Description

tblAge Contains information about the stratigraphic and radiometric age of the map unit; relates to the 
tblMapUnit table.

tblEnvironment Contains information about the genetic environment and landform and whether or not 
information exists for geochemistry, paleontology, or petrology; relates to the tblMapUnit table.

tblFGDC_Lookup Contains descriptions for the reference codes used to attribute the line and point features. Codes 
are defined in the FGDC Digital Cartographic Standard for Geologic Map Symbolization (http://
www.fgdc.gov/standards/projects/FGDC-standards-projects/geo-symbol).

tblMapSubUnit Contains information about the components, or subunits, of the reference map unit; relates to 
the tblMapUnit table.

tblMapSubUnitColors Lists colors of the fresh and weathered rock surfaces for a subunit; relates to the tblMapSubUnit 
table.

tblMapSubUnitHandSampleTexture Contains information about the texture or appearance of a subunit at a hand sample level; relates 
to the tblMapSubUnit table.

tblMapSubUnitLithologyMineralComp Contains information of mineral or composition describers for a subunit; relates to the 
tblMapSubUnit table.

tblMapSubUnitOutcropMajorStructures Contains information about the structure of a subunit when viewed at the outcrop level; relates 
to the tblMapSubUnit table.

tblMapUnit Contains all of the map units defined for the southern Oregon coast; includes the map unit 
geologic symbol and unit name; relates to the MapUnitPolys feature class.

tblRefBaseMap Contains information about the base map; relates to the tblGeologicInfo table.

tblRefConversionInfo Contains information about the conversion process to digital data; relates to the 
tblRefGeologicInfo table.

tblRefGeologicInfo Contains the general bibliographic information about the map or database; relates to the 
tblMapUnit table.

tblStratigraphic Contains formal or informal stratigraphic classification and names of the map units; relates to the 
tblMapUnit table.

tblThickness Contains information about the total thickness of the mapped unit; relates to the tblMapUnit 
table.

http://www.fgdc.gov/standards/projects/FGDC-standards-projects/geo-symbol
http://www.fgdc.gov/standards/projects/FGDC-standards-projects/geo-symbol
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Geodatabase projection specifications
All spatial data are stored in the Oregon Statewide Lambert 
Conformal Conic projection. The datum is NAD83 HARN. 
The linear unit is international feet. See detailed projection 
parameters below:

Projection: Lambert_Conformal_Conic
False_Easting: 1312335.958005
False_Northing: 0.000000
Central_Meridian: -120.500000
Standard_Parallel_1: 43.000000
Standard_Parallel_2: 45.500000
Latitude_Of_Origin: 41.750000
Linear Unit: Foot (0.304800)

Geographic Coordinate System: 
GCS_North_American_1983_HARN
Angular Unit: Degree (0.017453292519943299)
Prime Meridian: Greenwich (0.000000000000000000)
Datum: D_North_American_1983_HARN
Spheroid: GRS_1980
   Semimajor Axis: 6378137.000000000000000000
   Semiminor Axis: 6356752.314140356100000000
   Inverse Flattening: 298.257222101000020000

Geologic maps
Plates 1–4 are geologic maps at a scale of 1:24,000 display-
ing the geology of the map area. 

Plate 1: Geologic map of the Bill Peak 7.5′ 
quadrangle, Coos County, Oregon

Plate 2: Geologic map of the Coquille 7.5′ 
quadrangle, Coos Counties, Oregon

Plate 3: Geologic map of the Bullards and Riverton 
7.5′ quadrangles, Coos County, Oregon

Plate 4: Geologic map of the Cape Arago 7.5′ 
quadrangle, Coos County, Oregon
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Geochemical analytical methods
Geologic mapping along the southern Oregon coast was 
supported by several new X-ray fluorescence (XRF) geo-
chemical analyses of whle-rock samples of igneous rocks. 
Descriptive rock unit names for igneous rocks are based 
on normalized major element analyses plotted on the total 
alkalis (Na2O + K2O) versus silica (SiO2) diagram (TAS) of 
Le Bas and others (1986), Le Bas and Streckeisen (1991), 
and Le Maitre and others (1989). New and compiled XRF 
geochemical analyses are included in the main geodatabase, 
as a separate shapefile named SC2015_Geochemistry, and 
are also provided in a Microsoft Excel® spreadsheet named 
SC2015_Geochemistry.xls. A readme file explaining fields 
listed in the spreadsheet can be found below. The locations 
of all geochemical samples are given in five coordinate sys-
tems: UTM Zone 10 (datum = NAD 27, NAD 83, units = 
meters), Geographic (datum = NAD 27, NAD 83, units = 
decimal degrees), and Oregon Lambert (datum = NAD 83, 
HARN, units = international feet).

Samples denoted by lab abbreviation F & M were ana-
lyzed by XRF at the Department of Geosciences, Franklin 
and Marshall College, Lancaster, Pennsylvania, under the 
direction of S. A. Mertzman. Detailed analytical proce-
dures for the Franklin and Marshall X-ray laboratory were-
described by Boyd and Mertzman (1987) and Mertzman 
(2000) and are available online at http://www.fandm.edu/
earth-environment/laboratory-facilities/xrf-and-xrd-lab. 
Notes for spreadsheet: nd, no data. 

Readme file for southern Oregon coast 
geochemical database spreadsheet columns 

Field Description

SAMPLE_NO A unique number identifying the sample. E.g., 
78 SCJ 13.

MAP_NO A unique number identifying the sample on 
the map plates.

QUADRANGLE The USGS 7.5′ quadrangle in which the 
sample is located. E.g., Bullards.

ELEV_FT Elevation of sample location in feet. E.g., 20.

UTMN_NAD27 Meters north in NAD 27 UTM projection, zone 
10.

UTME_NAD27 Meters east in NAD 27 UTM projection, zone 
10.

LAT_NAD27 Latitude in NAD 27 geographic coordinates.

LONG_NAD27 Longitude in NAD 27 geographic coordinates.

UTMN_NAD83 Meters north in NAD 83 UTM projection, zone 
10.

UTME_NAD83 Meters east in NAD 83 UTM projection, zone 
10.

LAT_NAD83 Latitude in NAD 83 geographic coordinates.

LONG_NAD83 Longitude in NAD 83 geographic coordinates.

N_83HARN Feet north in Oregon Lambert NAD 83, HARN, 
international feet.

E_83HARN Feet east in Oregon Lambert NAD 83, HARN, 
international feet.

TERRANE_GR Geologic group that the sample is assigned 
to. See GeologicMap, MapUnitPolys in the 
geodatabase.

FORMATION Geologic formation that the sample is 
assigned to. See GeologicMap, 
MapUnitPolys in the geodatabase.

MEMBER Geologic member that the sample is assigned 
to. See GeologicMap, MapUnitPolys in the 
geodatabase.

MAP_UNIT_N Geologic unit that the sample is assigned to. 
See GeologicMap, MapUnitPolys in the 
geodatabase. E.g., Intrusive rocks.

MAP_UNIT_L Unique label identifying the geologic unit 
that the sample is assigned to. See 
GeologicMap, MapUnitPolys in the 
geodatabase. E.g., Tbi.

TAS_LITHOLOGY Rock name assigned based on the total alkalis 
(Na2O + K2O) versus silica (SiO2) diagram (TAS) 
of Le Bas and others (1986), Le Bas and 
Streckeisen (1991), and Le Maitre and others 
(1989). E.g., Basalt, Rhyolite.

 MAJOR ELEMENTS  SiO2, Al2O3, TiO2, FeO*, MnO, CaO, MgO, K2O, 
Na2O, P2O5. In wt.%.

TRACE ELEMENTS Ni, Cr, Sc, V, Ba, Rb, Sr, Zr, Y, Nb, Ga, Cu, Zn, Pb, 
La, Ce, Th, U, Co, Nd. In ppm.

LOI Value for loss on ignition as reported by lab.

FE2O3 Iron (III) oxide or ferric oxide reported in 
original analysis.

FeO Iron (II) oxide or ferrous oxide reported in 
original analysis.

REFERENCE Publication reference, keyed to the reference 
list in this report.

METHOD Analytical method used by laboratory that 
analyzed the sample. E.g., XRF.

LABORATORY Analytical laboratory that analyzed the 
sample. E.g., F & M.

NOTES Special information (e.g., alteration) about 
certain samples.

http://www.fandm.edu/earth-environment/laboratory-facilities/xrf-and-xrd-lab
http://www.fandm.edu/earth-environment/laboratory-facilities/xrf-and-xrd-lab
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Geochronology analytical methods
Several new 206Pb/238U radiometric age determinations, 
derived from detrital zircons in sandstones, were prepared 
and analyzed under the direction of Joshua Schwartz at Cal-
ifornia State University, Northridge. Zircon dating was per-
formed by laser ablation-inductively coupled plasma-mass 
spectrometry (LA-ICP-MS), following the sample prepara-
tion and data analaysis techniques outlined by Chang and 
others (2006). Original data for new 206Pb/238U isotopic ages 
are located in the Appendix on this CD. Several other K/Ar 
ages for igneous rocks adjacent to the map area and 14C and 
Thermoluminescence (TL) ages reported for Quaternary 
surficial units, have also been compiled for the area (Fie-
belkorn and others, 1983; Sloan and others, 2003; Witter 
and others, 2003; Peterson and others, 2007; Ricker and 
Niewendorp, 2013). Please note that K-Ar ages, determined 
with decay constants prior to 1977, have not been recalcu-
lated for this report. The geochronological data points are 
included in the geodatabase, as a separate shapefile named 
SC2015_Geochronology, and are also provided as a Micro-
soft Excel® spreadsheet named SC2015_Geochronology.xls. 
A readme file explaining fields listed in the spreadsheet can 
be found below. The locations of radiometric ages are given 
in five coordinate systems: UTM Zone 10 (datum = NAD 
27, NAD 83, units = meters), Geographic (datum = NAD 
27, NAD 83, units = decimal degrees), and Oregon Lam-
bert (datum = NAD 83, HARN, units = international feet). 
Notes for spreadsheet: na, not applicable; nd, no data.

Readme file for southern Oregon coast 
geochronology database spreadsheet columns

SAMPLE_NO A unique number identifying the sample. E.g., 
14 SCJ 14.

CORE_ID A unique number identifying a drill core from 
which the sample was obtained.

QUADRANGLE The USGS 7.5′ quadrangle in which the sample 
is located. E.g., Bullards.

ELEV_FT Elevation of sample location in feet. E.g., 22.

UTMN_NAD27 Meters north in NAD 27 UTM projection, zone 
10.

UTME_NAD27 Meters east in NAD 27 UTM projection, zone 10.

LAT_NAD27 Latitude in NAD 27 geographic coordinates.

LONG_NAD27 Longitude in NAD 27 geographic coordinates.

UTMN_NAD83 Meters north in NAD 83 UTM projection, zone 
10.

UTME_NAD83 Meters east in NAD 83 UTM projection, zone 10.

LAT_NAD83 Latitude in NAD 83 geographic coordinates.

LONG_NAD83 Longitude in NAD 83 geographic coordinates

N_83HARN Feet north in Oregon Lambert NAD 83, HARN, 
international feet

E_83HARN Feet east in Oregon Lambert NAD 83, HARN, 
international feet

TERRANE_GR Geologic group that the sample is assigned to. 
See GeologicMap, MapUnitPolys in the 
geodatabase. E.g., Sixes terrane.

FORMATION Geologic formation that the sample is assigned 
to. See GeologicMap, MapUnitPolys in the 
geodatabase. E.g., Fulmar subterrane

MEMBER Geologic member that the sample is assigned 
to. See GeologicMap, MapUnitPolys in the 
geodatabase.

MAP_UNIT_N 
sandstone of 
Fivemile Point

Geologic unit that the sample is assigned to. 
See GeologicMap, MapUnitPolys in the 
geodatabase.

MAP_UNIT_L Unique label identifying the geologic unit that 
the sample is assigned to. See GeologicMap, 
MapUnitPolys in the geodatabase. E.g., Tefm

LITHOLOGY Rock type analyzed. E.g., sandstone.

POLARITY N, R, I Natural remanent magnetization of the sample 
analyzed.

AGE_MA Age determined for the sample in millions of 
years.

ERROR_MA Error in age determination in millions of years.

AGE_KA Age determined for the sample in thousands of 
years.

ERROR_KA Error in age determination in thousands of 
years.

REP_AGE_YBP Calendar age for sample, where age is 
determined by the radiocarbon dating (14C) 
method. Reported age in thousands of years.

REP_ERROR Error in age determination in years before 
present.

METHOD Analytical method used by laboratory that 
analyzed the sample. E.g., 206Pb/238U.

MATERIAL_DATED Type of material analyzed. E.g., detrital zircon.

REFERENCE Publication reference, keyed to the reference 
list in this report.

LABORATORY Analytical laboratory that analyzed the sample. 
E.g., CSUN

NOTES Special information (e.g., alteration) about 
certain samples.
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Bedding (strike and dip)
Strike and dip measurements of inclined bedding were 
taken along the southern Oregon coast during the course 
of this study by traditional compass and clinometer meth-
ods. Additional measurements have been compiled from 
previous workers. Strikes and dips are reported in both 
quadrant format (e.g., N30W, 15NE) and azimuthal format 
using the right-hand rule (e.g., 330, 15NE, American con-
vention). Field-measured bedding is coded by its appropri-
ate Federal Geographic Data Committee (FGDC) reference 
number for geologic map symbolization. The measured 
point data are included in the geodatabase, a separate 
shapefile named SC2015_Bedding, and are also provided as 
a Microsoft Excel® spreadsheet named SC2015_Bedding.
xls. A readme file explaining fields listed in the spreadsheet 
can be found below. The locations of these point data are 
given in five coordinate systems: UTM Zone 10 (datum = 
NAD 27, NAD 83, units = meters), Geographic (datum = 
NAD 27, NAD 83, units = decimal degrees), and Oregon 
Lambert (datum = NAD 83, HARN, units = international 
feet). Strike and dip symbols can be properly drawn by the 
Esri ArcMap product by opening the layer properties, cat-
egorizing by type, choosing the appropriate symbol, and 
rotating the symbol based on the “Strike_Azi” field. (The 
advanced button allows you to select the rotation field.) The 
rotation style should be set to geographic in order to main-
tain the right-hand rule property. Azimuths are given in 
true north; an additional clockwise correction of about 1.6 
degrees is needed to plot strikes and dips properly on the 
Oregon Lambert conformal conic projection in this area. 
Notes for spreadsheet: nd, no data.

Readme file for southern Oregon coast strike 
and dip database spreadsheet columns

STRUCTURE Type of geologic structure from which feature 
was determined. E.g., Inclined bedding.

FGDC_REF An attribute code assigned to each feature, 
derived from the Federal Geographic Data 
Committee (FGDC) digital standard for 
geologic map symbolization. E.g., 6.2.

QUADRANGLE The USGS 7.5′ quadrangle in which the sample 
is located. E.g., Bullards.

ELEV_FT Elevation of data location in feet. E.g., 22.

UTMN_NAD27 Meters north in NAD 27 UTM projection, zone 
10.

UTME_NAD27 Meters east in NAD 27 UTM projection, zone 
10.

LAT_NAD27 Latitude in NAD 27 geographic coordinates.

LONG_NAD27 Longitude in NAD 27 geographic coordinates.

UTMN_NAD83 Meters north in NAD 83 UTM projection, zone 
10.

UTME_NAD83 Meters east in NAD 83 UTM projection, zone 
10.

LAT_NAD83 Latitude in NAD 83 geographic coordinates.

LONG_NAD83 Longitude in NAD 83 geographic coordinates.

N_83HARN Feet north in Oregon Lambert NAD 83, HARN, 
international feet.

E_83HARN Feet east in Oregon Lambert NAD 83, HARN, 
international feet.

TERRANE_GR Geologic group that the sample is assigned to. 
See GeologicMap, MapUnitPolys in the 
geodatabase. E.g., Sixes terrane.

FORMATION Geologic formation that the sample is 
assigned to. See GeologicMap, MapUnitPolys 
in the geodatabase. E.g., Fulmar subterrane.

MEMBER Geologic member that the sample is assigned 
to. See GeologicMap, MapUnitPolys in the 
geodatabase.

MAP_UNIT_N Geologic unit that the sample is assigned to. 
See GeologicMap, MapUnitPolys in the 
geodatabase. E.g., sandstone of Fivemile Point.

MAP_UNIT_L Unique label identifying the geologic unit that 
the sample is assigned to. See GeologicMap, 
MapUnitPolys in the geodatabase. E.g., Tefm.

STRIKE_QUAD Strike direction of the inclined plane, stated in 
a north-directed quadrant format. E.g., N35E.

DIP Amount of dip, degrees from horizontal, with 
direction. E.g., 45SE.

STRIKE_AZI Strike direction of the inclined plane, as 
determined by employing the right-hand rule 
(American convention). E.g., 035.

DIP_AZIMUTH Azimuthal direction of dip. E.g., 125.

DIP_AMOUNT Amount of dip, degrees from horizontal. E.g., 
45.

REFERENCE Publication reference, keyed to the reference 
list in this report.

NOTES Special information (e.g., alteration) about 
certain samples.
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Water well logs
The well log database is derived from written drillers’ 
logs provided by Oregon Department of Water Resources 
(OWRD). Well logs vary greatly in completeness and accu-
racy, therefore locally limiting the utility of subsurface inter-
pretations based upon these data. Water well logs compiled 
and used for interpretation during the course of this study 
were not field located. The approximate locations were 
estimated using tax lot maps, street addresses (coordinates 
obtained from Google Earth™), and aerial photographs to 
plot locations on the map. Location accuracy ranges widely, 
from errors of one-half mile possible for wells located only 
by section and plotted at the section centroid to a few tens 
of feet for wells located by address or tax lot number on a 
city lot with bearing and distance from a corner. At each 
mapped location the number of the well log is indicated. 
This number can be combined with the first four letters of 
the county name (e.g., CURR 5473), to retrieve an image 
of the well log from the OWRD web site (http://apps.wrd.
state.or.us/apps/gw/well_log/). 

The measured point data are included in the geodata-
base, as a separate shapefile named SC2015_WaterWells and 
are also provided as a Microsoft Excel® spreadsheet named 
SC2015_WaterWells.xls. A readme file explaining fields 
listed in the spreadsheet can be found below. The locations 
of water well point data are given in six coordinate systems: 
UTM Zone 10 (datum = WGS 84, NAD 27, NAD 83, units 
= meters), Geographic (datum = NAD 27, NAD 83, units = 
decimal degrees), and Oregon Lambert (datum = NAD 83, 
HARN, units = international feet).

Well intervals listed in the well log database sometimes 
alternate between consolidated and unconsolidated lithol-
ogies and may be listed as alternating between bedrock 
and surficial geologic units. This may occur where bedrock 
units are soft (lower Pleistocene and Miocene units), where 
paleosols or weak zones (mélange) lie within bedrock, and, 
most commonly, where cemented or partly cemented zones 
alternate with unconsolidated zones in surficial deposits.

Readme file for southern oregon coast well log database 

Lithologic abbreviations used (alphabetical by group)
UNCONSOLIDATED SURFICIAL UNITS

a ash

bd boulders

c clay

ch clay, hard (often logged as claystone but probably not 
bedrock)

g gravel

gc cemented gravel

gs gravel and sand (also sandy gravel)

m mud

s sand

sg sand and gravel (also gravelly sand)

st silt

ROCK, sedimentary

a argillite

bc breccia

cg conglomerate

cs claystone

pbs pebbly sandstone

sh shale

sts siltstone

ss sandstone

ROCK, igneous

an andesite

b basalt

ba basaltic andesite

cd cinders

pu pumice

d diorite

gb gabbro

gr granite

l lava

r rhyolite

sc scoria

t tuff

v volcanic, undivided

vb volcanic breccia

Rock, metamorphic

mv meta-volcanic rocks, undivided

ms meta-sedimentary rocks, undivided 

grn greenstone

gn gneiss

p peridotite

ph phyllite

sch schist

slt slate

sp serpentine

OTHER

af artificial fill

cl coal (lignite)

dg decomposed granite

http://apps.wrd.state.or.us/apps/gw/well_log/
http://apps.wrd.state.or.us/apps/gw/well_log/
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o other (drillers unit listed in notes column of 
spreadsheet)

rk rock

sl soil

u unknown (typically used where a well has been 
deepened)

Water well log spreadsheet columns
Field Description and Example

TRS One digit for township, two digits for range, and 
section; negative if township is south of Willamette 
baseline. E.g., −10931.

COUNTY Coos County. E.g., COOS.

GRID Well log number for wells. Wells in Coos County 
preceded by acronym COOS (e.g., COOS 53799). 
E.g., 53779.

WELL_EL_FT Wellhead elevation in feet as given by Google 
Earth™ at corresponding WGS 84 location. E.g., 
100.

LOCATED_BY Google Earth™ elevation for cursor location at a 
given address. E.g., Google.

Google Earth™ elevation at house in vicinity of 
given address. E.g., House.

Pad identifying approximate well location, visible 
in air photo. E.g., Pad.

Approximate taxlot centroid or other best guess 
for well location using a combination of taxlot 
maps and aerial photographs. E.g., Taxlot.

Owner name. E.g., Owner.

Wells located by Oregon Water Resources 
Department (OWRD) using handheld GPS. E.g., 
OWRD.

GPS coordinates of wellhead included with well 
log. E.g., GPS.

Approximate quarter-quarter-section centroid. 
E.g., qq.

Approximate quarter-section centroid. E.g., q.

Approximate fit to sketch map included with well 
log. E.g., map

LITHOLOGY Best interpretation of driller’s log using 
abbreviations above. E.g., g.

BASE_FT Record base of driller’s interval or, if lithology 
abbreviation would not change, similar intervals, 
in feet below wellhead. E.g., 17.

TOP_FT Calculated top of driller’s interval or similar 
intervals, in feet below wellhead. E.g., 14.

TOP_EL_FT Calculated elevation at top of driller’s interval, or 
similar intervals, in feet above sea level. E.g., 86.

BASE_EL_FT Calculated elevation at base of driller’s interval, or 
similar intervals, in feet above sea level. E.g., 83.

BEDRK_LITH Lists bedrock lithologies, when encountered, 
abbreviations listed above. E.g., ss.

BEDRK_ELEV Calculated elevation at which bedrock or soil over 
bedrock was first encountered, in feet above sea 
level. E.g., 83.

TAX_LOT Taxlot number. Where it is determined that a taxlot 
number is used more than once in the section 
then the appropriate subdivision of the section is 
indicated in the notes field. E.g., 800.

NOTES Notes about the stratigraphic interval as originally 
described by the well driller.

MAP_UNIT_L Geologic unit interpreted in subsurface on the 
basis of drillers log and designated by map unit 
label used in accompanying geodatabase. 
Intervals labeled “suna” (surface unit not 
applicable) are those where the lithology as 
interpreted by the original drillers’ log do not 
correspond; also denotes intervals in the 
subsurface where a precise unit label cannot be 
applied. E.g., Tefm.

QUADRANGLE The USGS 7.5′ quadrangle in which the sample is 
located. E.g., Bullards.

*Well location given in six coordinate systems calculated by 
reprojecting original WGS 84 UTM, zone 10 locations.

UTMN_WGS84 Meters north in WGS84 UTM projection, zone 10.

UTME_WGS84 Meters east in WGS84 UTM projection, zone 10.

UTMN_NAD27 Meters north in NAD 27 UTM projection, zone 10.

UTME_NAD27 Meters east in NAD 27 UTM projection, zone 10.

LATITUDE_
NAD27

Latitude in NAD 27 geographic coordinates.

LONGITUDE_
NAD27

Longitude in NAD 27 geographic coordinates.

UTMN_NAD83 Meters north in NAD 83 UTM projection, zone 10.

UTME_NAD83 Meters east in NAD 83 UTM projection, zone 10.

LATITUDE_
NAD83

Latitude in NAD 83 geographic coordinates.

LONGITUDE_
NAD83

Longitude in NAD 83 geographic coordinates.

N_83HARN Feet north in Oregon Lambert NAD 83, HARN, 
international feet.

E_83HARN Feet east in Oregon Lambert NAD 83, HARN, 
international feet.
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